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HOW TO READ THE STANDARD
OF SOLID END MILLS

@®How this section page is organized
DOrganized according to cutting mode for milling. (Refer to END MILL LIST.)

CUTTING EDGE GEOMETRY
PHOTO OF PRODUCT
PRODUCT TITLE

. ITEM NUMBER

PRODUCT BLOCK
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—— 020 b
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@2-flute ball nose end mills with medium cutting edge length for general purpose. Excellent performance

for a wide range of workpiece materials such as carbon steel, alloy steel and hardened steel.

(mm)

CHAMFEW ROUGHING BARREL TAPER RADIUS [J:T.YARN SQUARE

No. of
Order Number RE oc APMX LF DCON | Fiutes | Stock | Type

MPZMBRO025 0.25 05 1 5 4 2 | e | 1

03 06 12 45 4 2 | o | 1

MPZMBRO0040 0.4 08 16 45 4 2 | e | 1
MP2MBRO0S0 05 1 25 45 4 2 | o | 1
MP2MBRO0G0 06 12 25 45 4 2 | e | 1

| MP2MBRO070 07 14 3 45 4 2 | o | 1
MP2MBROOTS 075 15 4 45 4 2 | e | 1

? MP2MBRO08O 08 16 4 45 4 2 | o | 1
2 MPZMBRO0S0 09 18 5 45 4 2 | e | 1
H MP2MBRO100 1 2 6 50 4 2 | e | 1
H MP2MBRO125 125 25 6 50 s 2 | e | 1
] MP2MBRO150503 15 3 8 7 3 2 | o | 2
3 MP2MBRO150 5 3 8 7 6 2 | e | 1
MP2MBRO17S 175 35 8 7 6 2 | o | 1
MP2MBR0200S04 2 4 8 70 4 2 | o | 2
MP2MBR0200 2 4 8 7 6 2 | o | 1
MP2MBR0250 25 5 12 80 6 2 | e | 1
MP2MBR0300 3 6 12 80 6 2 | o | 2
MP2MBR0400 4 8 14 % 8 2 | o | 2
MP2MBRO500 5 10 18 100 10 2 | o | 2
MP2MBRO00 6 2 22 10 2 2 | e | 2

. PRODUCT FEATURES

LEGEND FOR STOCK STATUS MARK
is shown on the left hand page of
each double-page spread.

e PRODUCT STANDARDS
indicates order numbers, dimensions,
and stock status.

@®To Order: Please specify product title and order number.



MILLING

SOLID CARBIDE END MILLS
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END MILLS SELECTION CHART --+-rreesssremsssrrnnssrmnnsssrnassasnnnns 1006
SOLID ENDMILL STANDARD
MSTAR END MILLS (MS Type) .......................................... 1014
MS PLUS END MILLS (Mp Type) ....................................... 1068
MIRACLE END MILLS (VC Type) ....................................... 1106
SMART MIRACLE END MILLS (VQ Type)-----=sssrssesseseea 1112
IMPACT MIRACLE END MILLS (VF Type) =--sssssssssesssseaas 1197
IMPACT MIRACLE REVOLUTION END MILLS (VFR Type)--- 1260
ALIMASTER END MILLS -:srresssrrmsssrrmassrmnasssnnasssmmnassrnnnssnnns 1277
DIAMOND COATED END MILLS (DFC Type) «-ssssessessesees 1282
DIAMOND COATED END MILLS (DF Type) ------=ssssseeeas 1284
DIAMOND COATED END MILLS (DC Type)------=sssxsseeea 1290
CERAMIC END MILLS (CE Type) ...................................... 1294
UNCOATED CARBIDE END MILLS -+--+rressssreasssrsnnssrennnannes 1296
TAPER BALL NOSE END MILLS FOR MACHINING
ALUMINUM ALLOY IMPELLERS ---++sssssrsssssrrasssrrnassrennssnnes 1300
*Arranged by Alphabetical order
1277 A3SA 1058 MS4EC 1266 VFR4MB
1278 A3SARB 1046 MS4JC 1272 VFRPSRB
1296 C2MHA 1044 MS4MC 1205 VFSD
1298 C4ALATB 1065 MS4MRB 1250 VFSDRB
1294 CE4SRB 1042 MS4SC 1210 VFSFPR
1295 CE6SRB 1052 MS4XL (INCH) 1212 VFSFPRCH
1290 DC2SB 1048 MS4XL 1164 VQ2XLB
1292 DC2XLB 1035 MSMHD 1166 VQ4MRB-FB
1284 DF2XLB 1040 MSMHZD (INCH) 1170 VQ4SVB (INCH)
1286 DF2XLBF 1038 MSMHZD 1168 VQ4svB
1288 DF4JC 1034 MSSHD 1172 vVQ4wB
1282 DFC4JC 1110 vc2c 1175 VQ5MHV
1283 DFCJRT 1108 VC4JRB 1176 VQ5MHVRB
1279 DLC3SA 1106 VCLD 1179 VQ6MHVCH
1280 DLC3SARB 1199 VF2MV 1180 VQ6MHVRBCH
1300 DLC4LATB 1217 VF2SB 1112 VQFDRB
1097 MP2ES 1216 VF2wB 1114 VQHVRB
1083 MP2MB (INCH) 1197 VF2XL 1116 vVQJCs
1080  MP2MB 1226  VF2XLB (INCH) 1146 VQJHV (INCH)
1079 MP2SB 1220 VF2XLB 1144 VQJHV
1086 MP2SDB 1219 VF2XLBS 1118 vQLCs
1078 MP2SSB 1228 VF3XB 1141 VQMHYV (INCH)
1088 MP2XLB 1234 VF4AMB 1137 VQMHV
1068 MP3C 1201 VF4AMV 1153 VQMHVRB (INCH)
1100 MP3ES 1203 VF6MHV 1148 VQMHVRB
1070 MP3MC 1256 VF6MHVRB 1158 VQMHVRBF (INCH)
1103 MP4EC 1213 VF6SVRCH 1156 VQMHVRBF
1074 MP4JC 1204 VF8MHVCH 1126 VQMHZV (INCH)
1072 MP4MC 1258 VFSMHVRBCH 1120 VQMHzV
1076 MP4MRB 1236 VFFDRB 1134 VQMHZVOH (INCH)
1054 MS2ES 1244 VFHVRB (INCH) 1130 VQMHZVOH
1020 MS2JS 1238 VFHVRB 1187 VQN2MB
1022 MS2LS 1246 VFHVRB (TAPER NECK) 1189 VQN4MB
1018 MS2MD 1208 VFMD (INCH) 1190 VQN4MBF
1062 MS2MRB 1206 VFMD 1192 VQN4MVRB
1015 MS2MS 1252 VFMDRB 1192 VQN6MVRB
1014 MS2SS 1214 VFMFPR 1161 VQSVR
1032 MS2XL (INCH) 1254 VFMHVRBCH 1182 VQT5MVRB
1024 MS2XL 1262 VFR2SB 1184 VQT6UR
1028 MS2XL6 1264 VFR2SBF 1194 VQXL
1060 MS2XLB 1260 VFR2SSB
1056 MS3ES 1268 VFR2XLB




SOLID END MILLS

IDENTIFICATION

ORDER NUMBER OF END MILLS

L

VQ : SMART MIRACLE end mills 1 : 1flute  ES : Extra short S : General use D* * % % : Diameter S** : Shank diameter
VQT : SMART MIRACLE end mills 2 : 2flute S : Short U : Forstainless steel  ex. N#* %% : Neck length
focused on machining Ti-alloys 3 : 3flute M : Medium K : For keyway D0050 =#0.5 T* % % % : Taper angle
VQN : SMART MIRACLE end mills focused ~ 4 : 4flute J  : Semilong A : Forlightalloy D0500 >¢5 one side
on machining Ni-based alloys 5:5flute L : Long C  : Center cut, chamfering L** : Flute length
VFR : IMPACT MIRACLE REVOLUTION ~ 6 : 6flute XL : Long neck D :Fordeepcut R% %% % : Radiusof A% %% :OverallLength
end mills 8 : 8flute X : Taper neck V  : Irregular spiral ball nose (o] : Coolant holes
) helix angle ex. (center)
VF : IMPACT MIRACLE end mills <«
MP : MS plus end mills B : Ball nose . R0050 = R0.5
. VB : Irregular spiral R0500 = R5
MS : Mstar end mills helix angle,
VC : Miracle end mills Ball nose
DLC : DLC coated end mills R : Roughing
A ALIMASTER end mills FPR : Fine roughing
DFC : CVD diamond coated end mills H  : High helix
DF : Diamond coated end mills T : Taper
DC : Diamond coated end mills TB : Taper ball nose
CE : Ceramic end mills WB : Wide ball nose
C : Carbide end mills RB : Corner radius

FDRB : Duplex corner radius
CH : Coolant holes (side)
OH : Coolant holes (end)
UR : Multi step radius

4 : Drilling

* Other types are available by special order.

GUIDE FOR I1S013399 SYMBOLS

n
.}
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=z
o
E - - - Symbol Content
RE” | o z APMX Depth of cut maximum
LU LF 2 DC Cutting diameter
DN Neck diameter
LF Functional length
8 - LU Usable length
RE APMX L § RE Corner radius
o

*There are exceptions other than those listed above. For more details, please refer to the technical data (page N002).
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SYMBOL DESCRIPTIONS

Tool Material Series

Ultra Micro Grain Carbide

Ultra micro grain carbide is used as the substrate
material.

SMART MIRACLE End Mills

(Al, Cr)N coaitng optimum for difficult-to-cut materials.

Cubic Boron Nitride
Mitsubishi’s original CBN is used.

SMART MIRACLE End Mills
(Al, Cr)N coating optimum for Ti-alloys.

SMART MIRACLE End Mills
(Al, Ti, Si)N coating optimum for Ni-based alloys.

Ceramic
Ceramic is used as the substrate material.

O

IMPACT MIRACLE REVOLUTION End Mills

A coating which adds the excellent high oxidation
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temperature of (AL, Cr, Si) N-based films to the nano
crystal technology of VF.

IMPACT MIRACLE End Mills

Outside Diameter Tolerance
Indicates diameter tolerance of end mill.

Single phase nano crystal coating technology for higher
film hardness and heat resistance.

MS PLUS End Mills

Offers higher versatility for carbon steel, alloy steel and

R Tolerance
Indicates the radial tolerance of a ball nose end mill.

R Tolerance hardened steel.

Indicates the radial tolerance of an end mill with a
corner radius.

MS End Mills

PVD offers higher versatility.

Tolerance of Taper Angle
Indicates the tolerance of the taper angle.

MIRACLE End Mills

The original Miracle (Al, Ti)N coating also suitable for dry
cutting of carbon steels and hardened steels.

DLC Coated End Mills

Hardness similar to that of CVD diamond coating

Tolerance of Point Angle
Indicates the tolerance of the point angle.

achieved with high adhesion strength.

Shank Diameter Tolerance (Jointly developed with SHINMAYWA INDUSTRIES, LTD.)

Indicates the shank diameter tolerance of end mill.

Q009

CVD Diamond Coated End Mills

Suitable for CFRP

Angle, Coolant hole, Sharp corner edge and Gash land

CVD Diamond Coated End Mills
High performance coating for hard brittle materials
excelling in film adhesion to the substrate.

Helix Angle

Indicates the helix angle of the end mill.

SOLID END MILLS

DF End Mills

Suitable for graphite machining.

bobbobbobeoeo®

End Cutting Edge with Coolant Hole

Peripheral Cutting Edge with
Coolant Hole

Sharp Corner Edge

Indicates the end mill has a sharp corner edge.

Gash Land

Indicates the end mill cutting edge has a gash land.

Q00O
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SOLID END MILLS

COATING TECHNOLOGY

@

The combination of the (Al, Cr, Si) N coating (newly-developed), which has a high oxidation temperature and high lubricity, together
with the (Al, Ti, Si) N coating, which has better wear resistance and high adhesion, allows hardened steel with even greater strength to
be maintained.

e Strong S Curve

New Negative Cutting Edge Shape and
Slow Helix Angle Cutting Edge

L New ZERO-p Surface

Newly-developed Surface Reforming Technology

-~ % High Oxidation
Temperature
* High Lubricity

~ *Better Wear Resistance
* High Adhesion

Ultra Micro-grain
Cemented Carbide

9

For higher hardness, higher speed and longer tool life!

In comparison with the conventional coating single-phase nano crystal coating technology offers higher coating hardness and heat resistance.
When machining hardened steels it can be seen that the IMPACT MIRACLE coating offers a lower friction of coefficient and as such
prevents abnormal damage such as chipping.

[ — New Ball Geometry for Mirror
Finish Cutting

Properties of IMPACT MIRACLE End Mills

SOLID END MILLS .

iMPACT MIRACLE
Single-phase nano coating | (Al Ti,Si)N (ALTI)N
(AlLTi,Si)N
Hardness (HV) 3700 3200 2800
Oxidation Temperature (°F) 2370 2010 1540
. Adhesion (N) 100 80 80
iMPACT Wear Coefficient 0.48 0.53 0.58

1) Adhesion : Measured by critical load scratch test.
2) Coefficient of friction : Measured by ball-on-disk method.
(Counter gear : AISI D2 60HRC)

Suitable coating for a broad range of workpiece materials such
as carbon steel, alloy steel and hardened steel of approx. 50HRC.

Our original coating technology enables a multilayer of (Al Ti)N and (Al,Cr)N. It allows machining of a
wide range of workpiece materials.

Properties of MS plus End Mills

(rﬁ‘mlgx;‘ (AL TN (ALCN
Hardness (HV) 3200 2800 3100
Oxidation Temperature (°F) 2012 1472 2012
Adhesion (N) 100 80 80
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Newly-developed (Al,Cr)N coating with improved wear resistance.
The smoothening treatment of the coating layer reduces the cutting resistance and improves chip discharge significantly. This
next-generation coating offers longer tool life and higher efficiency in machining difficult-to-cut materials.

.-

The original surface treatment technology offers smooth
coating layer. A good balance of smooth surface and
sharp edge allows smooth chip discharge and reduces
the cutting resistance. Machining efficiency and tool life is
improved.

Newly developed DLC coating.
Hardness similar to that of CVD diamond coating achieved with high adhesion strength.

Mitsubishi Materials and SHINMAYWA INDUSTRIES, LTD. have jointly developed a unique DLC coating that has substantially increased
"adhesion strength" compared to previous DLC coating.

[77]
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Proprietary CVD diamond coating produces excellent wear resistance and smooth surface finish.

The newly developed CVD diamond coated carbide material achieves outstanding abrasion resistance and smoothness due to a proprietary
fine multilayer diamond crystal control technology.
Suitable for cutting hard brittle materials such as cemented carbide.

b

Diamond coating for non-ferrous and new non-metal materials.

Owing to Mitsubishi’s unique plasma chemical vapor deposition (CVD) coating technology, great combination of coating hardness similar to
that of natural diamond has been combined with a good adhesion to carbide substrates.
DF end mill series suitable for graphite machining.

©

MIRACLE coating for high speed milling.

Miracle coating is produced by adding Al to the existing TiN coating.

This coating layer consists of a compound solid solution of (Al, Ti)N.

This results in improving the heat resistance during cutting, and thus delivers high performance in high hardness material machining and high
speed dry cutting. It also has the high adhesion strength for the cemented carbide substrate, and extends the tool life significantly compared to
conventional products.
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SOLID END MILLS

END MILLS SELECTION CHART

% Workpiece Material
0| & = P H [M[S] N
g5g| 2 5 (22252 |»
2 |E|E5 ? Product = T EE 225128
g |&| 83 = ape o F L2888 2 < ®
£ |52 ® o Code o AE IAEHEE o
| B2 o N FE| & 8 S E < E
o| g c b =222 2 5 =2
Z| < = E£|E| 82 2|8¢
3 HEIRIEEE | 8E
S 528 £ 2|8 3|=
SQUARE
) | METRIC
@ MS2SS | s 3 oo, |©/@0] [o/0lo| 1014
End mill, Short cut length, 2 flute
NI
@ MS2MS ‘ . DC 0.2-20 0]0|0 O|0|0 1015
$ End mill, Medium cut length, 2 flute
=)
g = METRIC
5 w MS2MD — DC 1—12 00|00 O|0o 1018
S End mill, Medium cut length, 2 flute, Strong geometry type
()
@ MS2Js DC 0 1—12 00|00 OO0 1020
End mill, Semi long cut length, 2 flute
2 @ MS2LS . bcoa—12 |©]9C] [O|O|O| (1022
End mill, Long cut length, 2 flute
o
e o METRIC
=, | a4 |wpzes P "¢ lolo|o| |o|o|o| |97
" 0 DC 3—10
v e End mill, 2 flute, For Swiss-Type lathes
5 w MS2ES DC 3—12 0|00 O|0|O 1054
s End mill, 2 flute, For Swiss-Type lathes
B8
L2 METRIC
» ,fjgg @ VF2MV DC 0.5-6 0|00 1199
- = End mill, Medium cut length, 2 flute, Irregular helix flutes
= £
E = 23 X T METRIC
2 .2'§<=: C2MHA [ = DG 3-25 011296
w E End mill, Medium cut length, 2 flute, For aluminum alloy
% o METRIC régzg
2 (Ms) — |
b @ y MSMHZD ' . INCH 00|00 O|0|0O INGH
= Slotting, Medium cut length, 3 flute DC .0625-.7500 1040
S
o
g @ MP3MC S— | NeH olo|o| |olo 1070
o y _ _ DC .0312-5000
End Mill, Medium cut length, 3 flute
g HE METRIC
,T>~w a MP3ES E bc3—2 |©]@]|O] [O|0|0| (1100
3 ] End mill, 3 flute, For Swiss-Type lathes
Ex
- METRIC
s @ — MEE—— " [o0/o| [0/o]o |i0se
e End mill, 3 flute, For Swiss-Type lathes
§ METRIC METRIC
S & VQMHzV Bl 00 o]0 ololo| |M20
%Tq:‘: End mill, Medium cut length, 3 flute for drilling and slotting | pc .0625-.5000 1126
é = METRIC METRIC
5= & VQMHZVOH RS ———|0057% Igl0 ololo| |130
L End mill, Medium cut length, 3 flute for drilling and slotting with thru-coolant | DG 2500~ 5000 1134

% DC : Cutting Diameter
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.““.} Workpiece Material
ol 4 = P H [M[S]T N
Sl5g| £ 2 (222322 |,
— Z | B 5=
g | ‘&é ‘2 Product Shape & §;§§§§§>~g %
> (5lL8| s Code L IR
b Q = e 2| TS| B £
22 = N Z|E\a|&|a|2|< 3
o| a = n TEls|sleolE 5lE
Z| << ® =2 gg =8¢
Q IR
= L ER IR
- METRIC
£ T d o277
2> . L DC 12-25
3 ) End mill, Short cut length, 3 flute, with multiple internal thru-coolant holes
- g‘_t = METRIC
2 @ LC3SA sOem— | e o279
End mill, Short cut length, 3 flute, with multiple internal thru-coolant holes
METRIC
@ wsasc BES——— " (000 000 |04
End mill, Short cut length, 4 flute
METRIC
@ MS4MC | bci1m0 |@le|o] |ojojo| |04
End mill, Medium cut length, 4 flute
METRIC
@ MS4JC mealEmmm= || ", [0|0|0| [0|O|O| |l046
8 End mill, Semi long cut length, 4 flute
D
® @ MP4MC = | ololo| |olo 1072
5 y , _ DC .0312-5000
S End Mill, Medium cut length, 4 flute
O
< P |
@ MP4JC DC 0625-5000 ©|/0|0 0|0 1074
End Mill, Semi long cut length, 4 flute T
METRIC
@ MSSHD BB "™ (500 [0lo/o| |3
High power, Short cut length, 4 flute
METRIC
@ MSMHD BB """_ (000 o/o|o loss
High power, Medium cut length, 4 flute
4 [} NEW
e — METRIC
,;*w @ MP4EC E Dca-14 |©9]©|0 Oo|0|0| (1103
“we y End mill, 4 flute, For Swiss-Type lathes
- MS4EC 00|00 O|O|O| |l058
5 y ) X DC 3—14
e End mill, 4 flute, For Swiss-Type lathes
8
D c
553 @ VEaMY pEm——— e | (olo)o 1201
= End mill, Medium cut length, 4 flute, Irregular helix flutes
:5_" _ |mETRIC METRIC
Sw & VQMHV NN D125 oo olojo| [M37
£.8 End mill, Medium cut length, 4 flute, Irregular helix flutes | DC .1250-.5000 1141
§;:f = METRIC METRIC
&= & VQJHV S| |oo olojo| [H44
L2 End mill, Semi long cut length, 4 flute, Irregular helix flutes | DC .1250-.5000 1146
% m——j METRIC
o w DFC4JC DC 6-12 CFRP : O 1282
S End mill, 4 flute, For CFRP .
@ I I I I I
_E Graphite e}
55 | & |oruc RS | | CErcree O 001288
s | W& . : o [ PC 3712 | | Wadineable Ceramics : O
I5) End mill, Semi long cut length, 4 flute, For graphite achineable Leramics -

SOLID END MILLS
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SOLID END MILLS

END MILLS SELECTION CHART

% Workpiece Material
ol g = o P [ H M[S[N
2|5 3 AEERREEE
o | 3|88 5 =4 2212282 |z o
e |[L|RS5 ”n Product (V] S5 %25 -2 o
> o2 i shape (14 =22 B 82 D<| ®©
2 |%|2® S Code ° 2123 3522
| =2 N S 85 &
s| 5 g o 2Ez221 5|2
2| < g Rt
8 HEB R EEE
S 8|l | |E|O0|<C
SQUARE
3 §/ vQJcs DC 6-20 0|0 ©(0|0| |I116
b End mill, Semi long cut length, 5 flute, Irregular pitch flutes, Chip breaker
Z% S METRIC
5|38 & vaLcs bce2 |©]© olo|o| [118
E g End mill, Long cut length, 5 flute, Irregular pitch flutes, Chip breaker
5 | D vasww S "" _ loo| | |o|o| | |75
. &/ Q5 DC .2500-.5000
End mill, Medium cut length, 5 flute, Irregular helix flutes
5 S ——
g @ VFSD . . DC 1—12 Oo|o|o 1205
4| » End mill, Short cut length, For hardened materials
6 T METRIC METRIC
5 @ VEMD . EEE===00"" | oo 1206
= End mill, Medium cut length, For hardened materials | DC .0313-.5000 1208
| =
° METRIC
i & VCLD DC 6-25 olo|o 1106
End mill, Long cut length, 6 flute
S B e
6 ='_g w VF6MHV — ’ | bc 6—20 o|0 0|0 1203
33 End mill, Medium cut length, 6 flute, Irregular helix flutes
E®
it e
» 53 | < VQ6MHVCH | End mill, Medium cut length, bc 10—0 |©|© 0|00 |79
- [ 6 flute, Irregular helix flutes, with multiple thru-coolant
s 2w
o = R | vemre
= 8|£= S VF8MHVCH | End mill, Medium cut length, ) |pc1e20 |©|© oo 1204
g 5 S Irregular helix flutes, with multiple thru-coolant
— o
| [~
3 19 & @ DFCJRT b peTRC CFRP 0 1283
12| 5 @ o ) DC 6—12
2 End mill with cross-nick, For CFRP
LONG NECK SQUARE
= é | METRIC
2 £ = & vaxL = oo |©]© olo|o| [1194
58 End mill, Short cut length, 3—4 flute, Long neck '
o METRIC METRIC
£ @ MS2XL —ess———) (P02 |0|0|0| |0|0|0| [l024
5 § End mill, Short cut length, 2 flute, Long neck DC .0156-.2500 1032
(72]
g
o
2 ——
2 8 @ MS2XL6 . DC 0.3-25 0|0|0 O|0|0| (1028
End mill, Short cut length, 2 flute, 6mm shank
=ik METRIC
g Z @ VF2XL ————— ,,; |°|°|°|° 1197
S5 End mill, 2 flute, Long neck '

* DC : Cutting Diameter
* RE : Ball Nose End Mill Radius
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2 Workpiece Material
©
el g & - P | H [M[STN
£58| 4 e 538227 |5
& |[Z|R5| @ Product sh s |2888 %3 .2 &
> (5] L® S Code ape %g%%%§2<£
F 1% 50 o 8 =2 &8 8 EI<E
g| o+ £ i 22151523 5 2
= (2] 3| =|8|8 2|5 9|E
Z| < © S| £ 5 5SS 2 E
Q EHERI- IR IEEIE
© L ER IR
£ 38 METRIC METRIC
4% % @ MS4XL —<=m—) |0C 70 6)0|0| |0|0j0| (1048
E § End mill, Short cut length, 4 flute, Long neck DC .0625-.2500 1052
BALL
METRIC
a@ — e "™ |ololo| |ololo| |ors
Ball nose, Short cut length, 2 flute, Short shank '
o c
K @ MP2SB -_ :EET3|1_6 00|06 |O|0|O| [I079
= & Ball nose, Short cut length, 2 flute '
'g @ METRIC METRIC
3 | A oy |0 o
2 é MP2MB . INCH 0|0|0 OO0 INCH
Ball nose, Medium cut length, 2 flute RE .0156-.2500 1083
METRIC
D |vwzsos GRS (50l 086
Ball nose, Short cut length, 2 flute, High strength '
3
= £ METRIC
588 a@ VFR2SSB S 0 ) RE 06 olo|o 1260
R Ball nose, Short cut length, 2 flute, Short shank
—_ ﬁ — ) | METRIC
@ @ VFR2SB " RE 0.1=10 0|00 1262
& y Ball nose, Short cut length, 2 flute
°
@
METRIC
5 §® VFR2SBF O - . | O|c|o 1264
s Ball nose, Short cut length, 2 flute, For Mirror finish cutting ’ -
2 =
=
S S INCH a
2| & | o\ |VF2sB e o1s6-2500 | | @@ [©|©|©O 217 2
Ball nose, Short cut length, 2 flute, For hardened materials ' | g
258 @ [vaews == |- e 3
S2E| < a RE 0.5-6 187 @
s = Ball nose, Medium cut length, 2 flute
) i
s2 —— [veTRe | | Remra s Seonia O
:EE% @ DCZSB ‘ —— RE 0.1-3 gilliconCa/rEide/Nitride;O |290
e Ball nose, Short cut length, 2 flute, For hard brittle materials Quartz Glass O
3 = METRIC
2 Q® VFRAMB @) |"""° . | [ololo 1266
§§ Ball nose, Medium cut length, 4 flute '
(O =
T»
METRIC
5 @ VF4MB &= | RE 0.6 ololo 1234
O ) .
Ball nose, Medium cut length, 4 flute
@ = METRIC
41, | @ |vonawe | L —— i o 1189
=) Ball nose, Medium cut length, 4 flute
3 % ) METRIC
25| LD |vaveer & | o | |nso
a ?_, Ball nose, Medium cut length, 4 flute
E 3 @ METRIC iﬂ;‘g!g
RE 16
g/, VQ4SvB . INCH 0|0 ©|0|0 INCH
Ball nose, Medium cut length, 4 flute RE .0625-.2500 1170
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SOLID END MILLS

END MILLS SELECTION CHART

% Workpiece Material
ol & = P | H [M[S[ N
52| 4 © [22(23(F2 |-
= = | B 5=
8 |[Z|®5 @ Product Shape S 3E3E%35 .2 &
25l L® 5 Code P s |2 2352288
s| 2| 2 N 123333 %<5
= 2|8 8/L|28|E
zZ|< 3 ® |22/ E§3|8¢
ol EIEE|B|8B|lE| 83
= L EREIEIRIE
LONG NECK BALL
©
g2 @ C— METRIC
Sg MP2XLB — y RE 0.05-3 0|0|0 O|0|0 1088
[0) v Ball nose, Short cut length, 2 flute, Long neck
égg @ VF2wB o ——————————— | METRIC O|0|O| |o|o 1216
=&g & . : g RE1-3
S Wide ball nose, Medium cut length, 2 flute
NEW
— ) c
3 a@ VFR2XLB e ) | RE 0.9—3 olo|o 1268
3 Ball nose, 2 flute, Long neck
2
[
METRIC
g @ VF2xLBS —— T (oo 219
%S Ball nose, 2 flute, Long neck, Short shank ’
2 METRIC METRIC
3 @ VF2XLB ————— RE0173 1olo|olo 1220
N ‘é’_ Ball nose, 2 flute, Long neck RE 0156-.1250 1226
2 —
| @ Vo — | VETC o | |nes
2 | < Q RE 0.5-1.5
Ball nose, Short cut length, 2 flute, Long neck
- L -
22 wermc | [Smenoenee (2
:E'Eﬁ @ DC2XLB — ) RE 0.1-3 gi‘licon Cz:rgide/Nitride;8 1292
LmS Ball nose, Short cut length, 2 flute, For hard brittle materials Q‘”af“z G"ass‘ : O
® @ . METRIC Graphite 1O
= DF2XLB N S GFRP/CFRP :O||0|0 (1284
(2] < z RE 0.15—2 . e -
- o y Ball nose, Medium cut length, 2 flute, Long neck, For graphite M?C“'“e‘ab'ec‘eram'fs : p
— S Il Il Il Il Il
= (O} - S Graphite He)
(] = E:,. : METRIC Zirconi : O
2 |-|°- @ DF2XLBF RE 0.3—1.5 Rigid.Comp?)siteRe.sm:© 0|0 |286
g Ball nose, Medium cut length, 2 flute, Long neck, For graphite Machineable Ceramics : O
— o
o) §_§ @ MS2XLE —————— |\ oloe|o| |olo 1060
Z =0 y RE .0078-.1250
L5 Ball nose, 2 flute, Long neck
=55 oy A et | METRIC
4255 S vVQ4wB RE05-3 |©|© o|o0|0| [1M72
RR-il] Lollipop, Short cut length, 4 flute
TAPER NECK BALL
=4 METRIC
3|23 @ veaxe — e o000 1228
S E Ball nose, Medium cut length, 3 flute, Taper neck
RADIUS
®
S o METRIC
2|20 W MS2MRB =& |, |°©°|0 |[0o|o] [w62
7] ) )
o Corner radius, Medium cut length, 2 flute

* DC : Cutting Diameter
* RE : Ball Nose End Mill Radius
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.““.} Workpiece Material
0| & ] P H [Mm[S| N
g |Z|85| o Product s (BE5:2%5.2 &
S || 82 = Shape (14 FE88 82 >z% T
- o-QN o Code @ ‘%éﬁﬁggé’ o
- (=) N FlE&8 8 E|<E
o Q-u' = ) SEsle 2 S5 g
Z| < = (2} B x| 2l2=E2|8|=
© 5| £ |5 8| 5|2| 5| E
o HEIRIR-IR AR IR
© L ER IR
e e — |veTRC
3|5 E 3 Corer racius end mil, Short cut length, 3 flute, with muliple intemal thru-coolant holes
wEZ e
< pL g | e
< & DLC3SARB DC 12-25 011280
Corner radius end mill, Short cut length, 3 flute, with multiple interal thru-coolant holes
5 Eg’ METRIC METRIC
Bos @ VFHVRE B (0010 [5/0/0/0 0/0| | [1238
g = 4 flute, Corner radius, Short cut length,Irregular helix flutes | DC .1250-.5000 1244
— INCH
a@ MP4MRB . . — DC 1250500 0|00 OO0 1076
g Corner radius, Medium cut length, 4 flute
=
= METRIC
g @ MS4MRB DC 3-20 0|0|0 O|0|0 1065
S Corner radius, Medium cut length, 4 flute
o
METRIC
& veasRa B " (000 olo| | |nos
Corner radius, Semi long cut length, 4 flute
3 NEW
= [} S
c%‘.,_a’-% & VQ4MRB-FB m g?iﬂo 0|0 0|00 1166
e - Corner radius end mill, Medium cut length, 4 flute, For Swiss-Type lathes
E— = METRIC
4|588 a@ VFRPSRB em— (TR, | [o]o|o 1272
£ Corner radius, Short cut length, 4 Flute '
“ . o—— | |wETRC
® g// VQHVRB DC 1—4 © 1114
5 Corner radius, Short cut length, 4 flute, Irregular helix flutes
‘a JR—
: | D [vorors - e o | |2
5 &7 ) - " ~' |DC 3-6
Q Duplex corner radius end mill for high speed cutting
'? METRIC r;zzg
= ~ | DC 2—20
3 & VQMHVRB | | = — R o|o 0/0(0| |on
E Corner radius, Medium cut length, 4 flute, Irregular helix flutes | DC .1250-.5000 1153
a METRIC iﬂi];g
o BRS————) |bce-16
i & VQMHVRBF INGH 0|0 0|00 INCH
Corner radius, Medium cut length, 4 flute, Irregular helix flutes (for finishing) | DC .2500~5000 1158
=
[
. FOES——— veRe
Eﬁ% @ VEMHVRBCH | Comer radius, Medium cut length, ~ |DC 16,20 010 010 1254
£ 4 flute, Irregular helix flutes, with multiple thru-coolant
3
LB — = | METRIC
u?_gg @ VFFDRB “ . “ e 3-12 0|00 1236
4 £ Multi-task corner radius end mill for impact miracle high speed cutting
6 § o METRIC
£, | <L |vanawves: e o | |nez
] £s VQN6MVRB | Corner Radius, Medium cut length, 4/6 flute
E£8 @ =D e
o=
5 = &y VQ5MHVRB . . ﬁ== oc 2500-5000 | €| © o|o 1176
e Corner radius, Medium cut length, 5 flute, Irregular helix flutes

SOLID END MILLS
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SOLID END MILLS

END MILLS SELECTION CHART

g Workpiece Material
0| & s P H [M[S] N
£l5g| 2 2 (222322 |,
= = | B 5=
8 |[Z|®5 @ Product Shape S 3E3E%35 .2 &
P |52 S Code P * HEEE IR
;| B = N |22 283525
2le | % ® 13%338£45%%
s HEEEEBEEE
o HEEEEIENIE
RADIUS
o
2 | D |vrsors — | oo 1250
s - | &= _ DC 3-12
T Corner radius, Short cut length, 6 flute
[
T®
) | METRIC
2 | <D [vewors S [weme | lololo 1252
[ . . )
6 Corner radius, Medium cut length, 6 flute, For hardened materials
c
2 @ VFGHVRE """ oo (oo | |56
s Corner radius, Medium cut length, 6 flute, Irregular helix flutes
©
= s — | METRIC
5 & VQEMHVRBCH | Comer radius, Medium cut length, — DC 10—20 010 ©]10|0 1180
] g 6 flute, Irregular helix flutes, with multiple thru-coolant
= W METRIC
5| 3 & VQT5MVRB | Comer radius, = DC 16,20,25 © 182
e Medium cut length, 5 flute, Iregular helix flutes, with coolant hole
|
s METRIC
8| & @ VF8MHVRBCH | Comer radius, Medium cut Iength,-;d DC 16,20 0|0 o|o 1258
8 flute, Irregular helix flutes, with multiple thru-coolant
>
o METRIC
4 =3I CE4SRB DC 6—12 © 1294
% e Corner radius, short cut length, 4 flute
—I§
o 0 METRIC
6" CE6SRB DC 6-12 o 1295
x Corner radius, short cut length, 6 flute

TAPER NECK RADIUS

n
4
=
=
a
=
T}
a
o
o
7]

VFHVRB z ) | METRIC ololo|o|o|O 1238

, : DC 1-12
4 flute, Corner radius, Short cut length, Irregular helix flutes

I
For High

Efficiency
Machining

TAPER BALL

NEW

ENEVER METRIC
DLCALATB el Pl © 1300

Ball nose taper end mill, Long cut length, 4 flute, For aluminum impellers

L

CALATB e — o|I298

, — RE 0.5-2
Ball nose taper end mill, Long cut length, 4 flute, For aluminum impellers

'S
For Aluminum
Alloy

BARREL END MILL

6

& VQT6UR SR =) gggfu ole| |ol11sa

Barrel, Medium cut length, 6 flute

Materials

For Difficult-
to-cut

* DC : Cutting Diameter
* RE : Ball Nose End Mill Radius
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% Workpiece Material
ol 4 = P H [M[S] N
£ 5a| 2  [2222845 |»
g |Z|85| o Product s (BE5:2%5.2 &
S H Shape 12 SI=E8 58 82 >
> |5|L8| & Code = 2z352£28%¢
X o N (22825 2T E
(=] Q.u' = “_, = Els|lo 2 :'3:’- = g
Z(< ® =2 gg =8¢
S E|E2|8|8|8 E| %5
S|8|f|E£|I|E|0|<
ROUGHING
@ VQSVR D | lolo olo|o| 161
4 DC 3—20
3| o §7 Roughing end mill, Short cut length, 3—4 flute, Irregular helix flutes
4| 8
g @ VFSFPR B """ |00 | oo | |1210
1] DC 3—20
] = v Roughing end mill, Short cut length, 3—4 flute
- - c
LT T METRI
o VFMFPR R At AN (ofe) 0|0 1214
- DC 5—20
4 = w Roughing end mill, Medium cut length, 4 flute
=
3
& r METRIC
a5 @ VFSFPRCH Roughing end mill, DC 16,20 o|0o 0|0 1212
5 Short cut length, 4 flute, with multiple thru-coolant
| o
ﬁ METRIC
6 @ VF6SVRCH Roughing end mill, Short cut length, “ |DC 16,20 010 010 1213
6 flute, Irregular helix flutes, with multiple thru-coolant
CHAMFER CUTTER
— METRIC
3| @ MP3C e¢— o|o|o| |o|o 1068
= - DC 2—-12
P y Chamfer cutter, 3 flute
1 | O %=
%
METRIC
2| = @ vC2e ~— o|o|0| |0|0|0|0(1110
o Z DC 2—12
§7 Chamfer cutter, 2 flute

SOLID END MILLS
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL M
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MSTAR END MILLS

MS2SS

End mill, Short cut length, 2 flute

) e My | " ioeneror™ | e oo |HomtmaamanAloy] CoPPerloy | Auminum Aloy
© ©) O O O
gjj 8 Type 1
[=]
APMX
LF
___—TBHTA215° 2
E’jji - S Type 2
o
B APMX
LF
DC=0.1 | DC>01
- 0.010 - 0.020 oS 3
4<DCON=<6 |8<DCON<10] DCON=12 8L£‘> — I g Type 3
- 8.008 - 8.009 - 8.011 MJ .
@ 2 flute end mill for general use.
(mm)
No. of 5
Order Number DC APMX LF DCON Flutes % Type
MS2SSD0010 0.1 0.15 40 4 2 * 1
MS2SSD0020 0.2 0.3 40 4 2 * 2
MS2SSD0030 0.3 0.45 40 4 2 * 2
MS2SSD0040 0.4 0.6 40 4 2 * 2
MS2SSD0050 0.5 0.75 40 4 2 * 2
MS2SSD0060 0.6 0.9 40 4 2 * 2
MS2SSD0070 0.7 1.1 40 4 2 * 2
MS2SSD0080 0.8 1.2 40 4 2 * 2
MS2SSD0090 0.9 14 40 4 2 * 2
MS2SSD0100 1 1.5 40 4 2 * 2
MS2SSD0120 1.2 1.8 40 4 2 * 2
MS2SSD0150 1.5 2.3 40 4 2 * 2
MS2SSD0180 1.8 2.7 40 4 2 * 2
MS2SSD0200 2 3 40 4 2 * 2
MS2SSD0250 2.5 3.8 40 4 2 * 2
MS2SSD0300 3 4.5 45 6 2 * 2
MS2SSD0400 4 6 50 6 2 * 2
MS2SSD0500 5 7.5 50 6 2 * 2
MS2SSD0600 6 9 50 6 2 * 3
MS2SSD0700 7 10.5 60 8 2 * 2
MS2SSD0800 8 12 60 8 2 * 3
MS2SSD0900 9 13.5 70 10 2 * 2
MS2SSD1000 10 15 70 10 2 * 3
MS2SSD1100 1 16.5 75 12 2 * 2
MS2SSD1200 12 18 75 12 2 * 3

@ : USA Stock * : Stocked in Japan



MS2MS

End mill, Medium cut length, 2 flute

00

DC<3

DC=>3

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, i
(<30HRC) (245HRC) (<565HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy| C°PPerAlloy | Aluminum Alloy
©) ©) @) O O @)

} BHTA 15°

Type 1

AT,
DCON

=
Type 2

4

DC<12 | DC>12 8@ |18 Types
0 0 e

- 0.020 - 0.030 ABMX LF

4<DCON=<6 |[8<DCON=<10|12<DCON=<16| DCON=20

- 8.008 - 8.009 - 8.011 - 8.013

@ 2 flute end mill for general use.
(mm)
No. of %

Order Number DC APMX LF DCON Flutes % Type
MS2MSD0020 0.2 0.4 40 4 2 [ 1
MS2MSD0030 0.3 0.6 40 4 2 [ ) 1
MS2MSD0040 0.4 0.8 40 4 2 [ 1
MS2MSD0050 0.5 1 40 4 2 [ ) 1
MS2MSD0060 0.6 1.2 40 4 2 [ 1
MS2MSD0070 0.7 1.4 40 4 2 [ 1
MS2MSD0080 0.8 1.6 40 4 2 [ 1
MS2MSD0090 0.9 1.8 40 4 2 [ ) 1
MS2MSD0100 1 2 40 4 2 ® 1
MS2MSD0110 1.1 2.2 40 4 2 ® 1
MS2MSD0120 1.2 2.4 40 4 2 ® 1
MS2MSD0130 1.3 2.6 40 4 2 ® 1
MS2MSD0140 1.4 2.8 40 4 2 ® 1
MS2MSD0150 1.5 3 40 4 2 (] 1
MS2MSD0160 1.6 3.2 40 4 2 [ ] 1
MS2MSD0170 1.7 3.4 40 4 2 (] 1
MS2MSD0180 1.8 3.6 40 4 2 [ ] 1
MS2MSD0190 1.9 3.8 40 4 2 (] 1
MS2MSD0200 2 4 40 4 2 [ ] 1
MS2MSD0210 21 4.2 40 4 2 () 1
MS2MSD0220 2.2 4.4 40 4 2 [ 1
MS2MSD0230 2.3 4.6 40 4 2 () 1
MS2MSD0240 2.4 4.8 40 4 2 ® 1
MS2MSD0250 2.5 5 40 4 2 () 1
MS2MSD0260 2.6 5.2 40 4 2 ® 1
MS2MSD0270 2.7 5.4 40 4 2 () 1
MS2MSD0280 2.8 5.6 40 4 2 [ 1
MS2MSD0290 29 5.8 40 4 2 [ ) 1
MS2MSD0300 3 6 45 6 2 [ 1
MS2MSD0310 3.1 6.2 45 6 2 * 1
MS2MSD0320 3.2 6.4 45 6 2 * 1

1SO13399

>1002

CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL M

1016

MSTAR END MILLS

MS2MS

End mill, Medium cut length, 2 flute

(mm)

No. of %
Order Number DC APMX LF DCON Flutes % Type
MS2MSD0330 3.3 6.6 45 6 2 * 1
MS2MSD0340 3.4 6.8 45 6 2 * 1
MS2MSD0350 3.5 7 45 6 2 * 1
MS2MSD0360 3.6 7.2 45 6 2 * 1
MS2MSD0370 3.7 7.4 45 6 2 * 1
MS2MSD0380 3.8 7.6 45 6 2 * 1
MS2MSD0390 3.9 7.8 45 6 2 * 1
MS2MSD0400 4 8 50 6 2 () 1
MS2MSD0410 4.1 8.2 50 6 2 * 1
MS2MSD0420 4.2 8.4 50 6 2 * 1
MS2MSD0430 4.3 8.6 50 6 2 * 1
MS2MSD0440 4.4 8.8 50 6 2 * 1
MS2MSD0450 4.5 9 50 6 2 * 1
MS2MSD0460 4.6 9.2 50 6 2 * 1
MS2MSD0470 4.7 9.4 50 6 2 * 1
MS2MSD0480 4.8 9.6 50 6 2 * 1
MS2MSD0490 4.9 9.8 50 6 2 * 1
MS2MSD0500 5 10 50 6 2 ® 1
MS2MSD0510 5.1 10.2 50 6 2 * 1
MS2MSD0520 5.2 10.4 50 6 2 * 1
MS2MSD0530 5.3 10.6 50 6 2 * 1
MS2MSD0540 5.4 10.8 50 6 2 * 1
MS2MSD0550 5.5 11 50 6 2 * 1
MS2MSD0560 5.6 11.2 50 6 2 * 1
MS2MSD0570 5.7 11.4 50 6 2 * 1
MS2MSD0580 5.8 11.6 50 6 2 * 1
MS2MSD0590 5.9 11.8 50 6 2 * 1
MS2MSD0600 6 12 50 6 2 [ ) 2
MS2MSD0650 6.5 13 60 8 2 * 1
MS2MSD0700 7 14 60 8 2 * 1
MS2MSD0750 7.5 15 60 8 2 * 1
MS2MSD0800 8 16 60 8 2 () 2
MS2MSD0850 8.5 17 70 10 2 * 1
MS2MSD0900 9 18 70 10 2 * 1
MS2MSD0950 9.5 19 70 10 2 * 1
MS2MSD1000 10 20 70 10 2 [ ) 2
MS2MSD1100 11 22 75 12 2 * 1
MS2MSD1200 12 24 75 12 2 ® 2
MS2MSD1600 16 32 90 16 2 * 2
MS2MSD1800 18 36 90 16 2 * 3
MS2MSD2000 20 40 100 20 2 * 2
@ : USA Stock * : Stocked in Japan 1SO13399 > 1002




MS2SS

End mill, Short cut length, 2 flute

MS2MS

End mill, Medium cut length, 2 flute

RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Hardened steel (45—55HRC)
Workpiece Alloy steel, Pre-hardened steel
Material | A\s) 1050, AISI No 35 B, AISI H13 etc.
AISI P20, AISI P21 etc.
DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) (min™) (mm/min) (IPM) (mm) (min™") (mm/min) (1IPM) (mm)
0.1 40000 40 1.6 0.001 40000 40 1.6 0.001
0.2 40000 100 L) 0.002 40000 100 819 0.002
0.3 40000 200 7.9 0.005 40000 200 7.9 0.005
0.4 40000 600 23.6 0.01 40000 600 23.6 0.01
0.5 40000 1000 394 0.015 40000 960 37.8 0.015
0.6 40000 1200 47.2 0.02 40000 1200 47.2 0.02
0.7 40000 1400 55.1 0.02 40000 1400 55.1 0.02
0.8 40000 1600 63.0 0.03 40000 1600 63.0 0.03
0.9 40000 1800 70.9 0.04 40000 1600 63.0 0.04
1 40000 2000 78.7 0.06 32000 1600 63.0 0.06
1.5 40000 3000 118.1 0.12 32000 1900 74.8 0.08
2 30000 3000 118.1 0.18 24000 1900 74.8 0.10
25 24000 2600 102.4 0.25 19000 1600 63.0 0.13
3 20000 2300 90.6 0.30 16000 1400 55.1 0.15
4 15000 2000 78.7 0.40 12000 1200 47.2 0.20
5 12000 1600 63.0 0.50 9000 900 354 0.25
6 10000 1400 55.1 0.60 7000 700 27.6 0.30
8 8000 1000 39.4 0.80 5600 550 21.7 0.40
10 6400 900 354 1.00 4500 500 19.7 0.50
12 5400 820 32.3 1.00 3800 450 17.7 0.50
16 2400 380 15.0 3.00 1200 100 3.9 0.80
20 1900 320 12.6 4.00 1000 80 3.1 1.00
< Pleasf%ﬁ%fg{)ttﬁ) ct)?ecgts.t above
DC
DBELT of <1DC <Please refer to the list above
for depth of cut.
h
DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) In case of slotting with over 3 mm endmill, please reduce revolution to 50—70% of above value, and reduce feed rate to 40—60% of

above value.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.
Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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MSTAR END MILLS

MS2MD

End mill, Medium cut length, 2 flute

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
<30HRC) (L45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  <OPPerAlloy | Aluminum Alloy
© O O O
IBHTA2 15°
szm‘ S~ I - - Type 1
4
APMX 9
LF 2
8 ’:BL > - r Type 2
4
APMX o
LF 8
1=DC=12
0
- 0.020
@ 4<DCON=<6 |8<DCON=<10, DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ Strong edge type, 2 flute end mill with high resistance to corner fracturing.
(mm)
No. of X
Order Number DC APMX LF DCON Flutes [ © | Type
»n
MS2MDD0100 1 2.5 40 4 2 * 1
MS2MDD0150 1.5 3.8 40 4 2 * 1
MS2MDDO0200 2 5 40 4 2 * 1
MS2MDD0250 2.5 6.3 40 4 2 * 1
MS2MDDO0300 3 7.5 50 6 2 * 1
MS2MDD0400 4 10 50 6 2 * 1
MS2MDDO0500 5 12.5 50 6 2 * 1
MS2MDD0600 6 15 50 6 2 * 2
MS2MDDO0800 8 20 60 8 2 * 2
MS2MDD1000 10 25 70 10 2 * 2
MS2MDD1200 12 30 90 12 2 * 2
* : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron,
Alloy steel, Pre-hardened steel

Hardened steel (45-55HRC)

Workpiece]
Material | 55| 1050, AISI No 35 B, AISI H13 etc.
AISI P20, AISI P21 etc.
DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut

(mm) (min™) (mm/min) (IPM) (mm) (min™) (mm/min) (IPM) (mm)

1 40000 2000 78.7 0.06 32000 1600 63.0 0.06

1.5 40000 3000 118.1 0.12 32000 1900 74.8 0.08

2 30000 3000 118.1 0.18 24000 1900 74.8 0.10

2.5 24000 2600 102.4 0.25 19000 1600 63.0 0.13

3 20000 2300 90.6 0.30 16000 1400 55.1 0.15

4 15000 2000 78.7 0.40 12000 1200 47.2 0.20

5 12000 1600 63.0 0.50 9000 900 35.4 0.25

6 10000 1400 55.1 0.60 7000 700 27.6 0.30

8 8000 1000 394 0.80 5600 550 21.7 0.40
10 6400 900 354 1.00 4500 500 19.7 0.50
12 5400 820 32.3 1.00 3800 450 17.7 0.50

SPIeas%{edngttﬁ ggeCllJi{s_t above .
Depth of <1DC <Please refer to the list above
cut for depth of cut.
/ DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

CARBIDE
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MSTAR END MILLS

MS2JS

End mill, Semi long cut length, 2 flute

L0000

DC<3 DC>3 DC<3 DC
Carbon Steel, Aloy Steel, Cast Iron {TolSeel, Pre Hardened See, Harcened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel _[HeatResistantAlloy]  —oPperAlioy i Aluminum Alioy
©) ©) @) O O
JBHTA2 10°
8 - - Type 1
* R ] v
APMX 8
LF =1
__—1BHTA215°
81:@{ - Type 2
APMX 5
LF 2
DC=0.1 DC>0.1
8 010 8 020
4<DCON=<6 |8<DCON<10| DCON=12 8l ] _ Type 3
0 0 0 APMX 9
- 0.008 - 0.009 - 0.011 LF 8
@ 2 flute end mill for general use.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes | © Type
n
MS2JSD0010 0.1 0.3 40 4 2 [} 1
MS2JSD0020 0.2 0.6 40 4 2 [} 2
MS2JSD0030 0.3 0.9 40 4 2 ° 2
MS2JSD0040 0.4 1.2 40 4 2 o 2
MS2JSD0050 0.5 15 40 4 2 ° 2
MS2JSD0060 0.6 1.8 40 4 2 () 2
MS2JSD0070 0.7 2.1 40 4 2 o 2
MS2JSD0080 0.8 24 40 4 2 [} 2
MS2JSD0090 0.9 2.7 40 4 2 ° 2
MS2JSD0100 1 8 40 4 2 () 2
MS2JSD0120 1.2 3.6 40 4 2 [} 2
MS2JSD0150 1.5 4.5 40 4 2 () 2
MS2JSD0180 1.8 5.4 40 4 2 [} 2
MS2JSD0200 2 6 40 4 2 [} 2
MS2JSD0250 2.5 7.5 40 4 2 [} 2
MS2JSD0300 8 9 45 6 2 [} 2
MS2JSD0400 4 12 50 6 2 [} 2
MS2JSD0500 B 15 50 6 2 [} 2
MS2JSD0600 6 18 50 6 2 [} 3
MS2JSD0800 8 24 70 8 2 [} 3
MS2JSD1000 10 30 90 10 2 [ ] 3
MS2JSD1200 12 36 90 12 2 [} 3
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Workpiece Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material AISI 1050, AISI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, Ti-6Al-4V etc. AISI H13 etc.
AISI P20 etc. AISI P21 etc.
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min”") | (mm/min) (IPM) (min") (mm/min) (IPM) (min”") | (mm/min) (IPM) (min”") | (mm/min) (IPM)
0.1 | 40000 | —40)| —@1.6)| 40000 | —@0)| —(1.6)| 40000 | —(35) | —(1.4) | 40000 | — (25)| — (1.0)
0.2 | 40000 | —(45)| —(1.8)| 40000 | —45)| —(1.8)| 40000 | — (35) | —(1.4) | 32000 | — (25)| — (1.0)
0.3 | 40000 | —(55)| —(2.2)| 32000 | —(45)| —(1.8)| 27000 | —(35) | —(1.4) | 21000 | — (25)| — (1.0)
0.4 | 32000 | —(60) | —(2.4)| 24000 | —@45)| —(1.8)| 20000 | —(35) | —(1.4) | 16000 | — (25)| — (1.0)
0.5 | 25000 | —(60) | —(2.4)| 19000 | —45)| —(1.8)| 16000 | — (35) | —(1.4) | 13000 | — (25)| — (1.0)
0.6 | 21000 | —(60) | —(2.4)| 16000 | —(45)| —(1.8)| 13000 | —(35) | —(1.4) | 11000 | — (25)| — (1.0)
0.7 | 18000 | —(60) | —(2.4)| 14000 | —(45)| —(1.8)| 11000 | —(35) | —(1.4) | 9100 | — (25)| — (1.0)
0.8 | 16000 | —(60) | —(2.4)| 12000 | —@45)| —(1.8)| 9900 | —(35) | —(1.4) | 8000 | — (25)| — (1.0)
0.9 | 14000 | —(60) | —(2.4)| 11000 | —@45)| —(1.8)| 8800 | —(35) | —(1.4) | 7100 | — (25)| — (1.0)
1 13000 | 60 (60) | 2.4 (2.4)| 9500 | 45(45) | 1.8(1.8)| 8000 | 35(35) | 1.4(1.4) | 6400 | 25 (25)| 1.0 (1.0)
1.5 | 8500 | 60(60) | 2.4(2.4)| 6400 | 45(45) | 1.8(1.8)| 5300 | 35(35) | 1.4 (1.4) | 4200 | 25 (25)| 1.0 (1.0)
2 6400 | 60 (60) | 2.4 (2.4)| 4800 | 45(45) | 1.8(1.8)| 4000 | 35(35) | 1.4(1.4) | 3200 | 25 (25)| 1.0 (1.0)
2.5 | 5100 | 60(60) | 2.4(2.4)| 3800 | 45(45)| 1.8(1.8)| 3200 | 40(40) | 1.6(1.6) | 2500 | 25 (25)| 1.0 (1.0)
3 4200 | 65(60) | 2.6(2.4)| 3400 | 55(45) | 2.2(1.8)| 2600 | 40(40) | 1.6(1.6) | 2100 | 25 (25)| 1.0 (1.0)
4 3400 | 80(60) | 3.1(2.4)| 2700 | 65(45) | 2.6(1.8) 2100 (1600)| 50 (30) | 2.0(1.2) | 1700 | 35 (25)| 1.4 (1.0)
5 2900 | 100 (60) | 3.9(2.4)| 2300 | 80 (45) | 3.1(1.8) | 1800 (1350) | 60 (30) | 2.4 (1.2) | 1500 | 40 (25)| 1.6 (1.0)
6 2500 | 120 (60) | 4.7 (2.4)| 2000 | 100 (50) | 3.9(2.0) | 1500 (1100)| 75(30) | 3.0(1.2) | 1300 | 50 (25)| 2.0 (1.0)
8 1900 | 130 (60) | 5.1(2.4)| 1500 | 100 (50) | 3.9(2.0) | 1200 (900) | 80 (30) | 3.1(1.2) | 1000 | 50 (25)| 2.0 (1.0)
10 1600 | 130 (60) | 5.1(2.4)| 1300 |100 (50) | 3.9(2.0) | 950 (710)| 75(30) | 3.0 (1.2) 800 | 50 (25)| 2.0 (1.0)
12 1300 |120(60) | 4.7(2.4)| 1100 | 100 (50) | 3.9 (2.0) | 800 (600)| 75 (30) | 3.0 (1.2) 670 | 50 (25)| 2.0 (1.0)
<0.05DC (MAX.0.5mm) <0.02DC
<2.5DC JS2DC
Depth of (bCzé1) (bC2#1)
cut DC DC
<0.02DC (DC<¢0.5)
M <0.05DC (¢#0.5<DC<®1) W <0.02DC (DC<®0.5)
<0.1DC (#1<DC<®2) <0.05DC (DC= ¢0.5)
/ <0.2DC (DC> $2) I

():

Indicates standard revolution and feed rate in slotting.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

DC:Dia.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL M

1022

MSTAR END MILLS

MS2LS

End mill, Long cut length, 2 flute

C<3 C>3

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, i
<30HRC) (L45HRC) (£55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  <OPPerAlloy | Aluminum Alloy
©) @) ©) @) ©)
___—1 BHTA215°
D ek
=z
APMX S
LF Q
8@»\ Type 2
=z
APMX 8
LF a
0.2<DC<12
0
- 0.020
@ 4<DCON=<6 [B<DCON=<10, DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@2 flute end mill for general use.
(mm)
No. of ¥
Order Number DC APMX LF DCON Flutes | © | Type
n
MS2LSD0020 0.2 0.8 40 4 2 * 1
MS2LSD0030 0.3 1.2 40 4 2 * 1
MS2LSD0040 0.4 1.6 40 4 2 * 1
MS2LSD0050 0.5 2 40 4 2 * 1
MS2LSD0060 0.6 24 40 4 2 * 1
MS2LSD0070 0.7 2.8 40 4 2 * 1
MS2LSD0080 0.8 3.2 40 4 2 * 1
MS2L.SD0090 0.9 3.6 40 4 2 * 1
MS2LSD0100 1 4 40 4 2 * 1
MS2LSD0150 1.5 6 40 4 2 * 1
MS2LSD0200 2 8 40 4 2 * 1
MS2LSD0250 25 10 50 4 2 * 1
MS2LSD0300 3 12 50 6 2 * 1
MS2LSD0400 4 16 50 6 2 * 1
MS2LSD0500 5 20 60 6 2 * 1
MS2LSD0600 6 24 60 6 2 * 2
MS2LSD0800 8 32 70 8 2 * 2
MS2LSD1000 10 40 90 10 2 * 2
MS2L.SD1200 12 48 110 12 2 * 2
* : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

M Slotting
Carbon steel, Cast iron, Alloy steel, Tool steel,
Workpiece Alloy steel (—30HRC) Pre-hardened steel
Waterl | Als1 1050, AlSI 35, AISI H13, AISI W1-10,
AISI P20 etc. AISI P21 etc.
DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) (min™) (mm/min) (IPM) (mm) (min™) (mm/min) (IPM) (mm)
0.2 40000 400 15.7 0.001 30000 250 9.8 0.001
0.3 40000 600 23.6 0.005 35000 420 16.5 0.005
0.4 40000 700 27.6 0.007 30000 420 16.5 0.007
0.5 40000 800 SIES 0.01 24000 380 15.0 0.01
0.6 33000 800 31.5 0.015 21000 480 18.9 0.01
0.7 28000 800 31.5 0.015 18000 480 18.9 0.015
0.8 25000 800 31.5 0.02 16000 480 18.9 0.02
0.9 22000 800 31.5 0.03 15000 500 19.7 0.03
1 20000 800 31.5 0.04 13000 500 19.7 0.04
1.5 13000 800 31.5 0.10 9000 500 19.7 0.10
2 10000 800 31.5 0.15 6700 500 19.7 0.15
2.5 9000 800 31.5 0.20 6000 500 19.7 0.20
3 8000 800 31.5 0.20 5200 460 18.1 0.20
4 6000 600 23.6 0.20 4000 340 13.4 0.20
5 4800 480 18.9 0.30 3200 280 11.0 0.20
6 4000 400 15.7 0.30 2600 210 8.3 0.20
8 3000 300 11.8 0.30 2000 170 6.7 0.30
10 2400 240 9.4 0.30 1600 140 5.5 0.30
12 2000 200 7.9 0.30 1300 110 4.3 0.30
DC
Depth of <Please refer to the list above
cut for depth of cut.
h DC:Dia.
M Side milling
Carbon steel, Cast iron, Alloy steel, Tool steel,
Workpiece Alloy steel (—30HRC) Pre-hardened steel
Vateral | Als1 1050, AISI 35, AISI H13, AISI W1-10,
AISI P20 etc. AISI P21 etc.
DC Revolution Table feed Width of cut | Revolution Table feed Width of cut
(mm) (min™") (mm/min) (IPM) (mm) (min™") (mm/min) (IPM) (mm)
3 3500 370 14.6 0.05 2600 250 9.8 0.03
4 2800 370 14.6 0.06 2100 200 7.9 0.03
5 2200 330 13.0 0.06 1700 160 6.3 0.03
6 1800 300 11.8 0.06 1500 140 5.5 0.03
8 1600 270 10.6 0.08 1100 140 5.5 0.04
10 1400 240 9.4 0.10 900 140 5.5 0.05
12 1200 200 7.9 0.10 750 120 4.7 0.06
<Please refer to the Iistfgove for depth of cut.
Depth of
cut <3DC
DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution

and the feed rate proportionately.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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MSTAR END MILLS

MS2XL

End mill, Short cut length, 2 flute, Long neck

0

DC<04  DC20.4
T e vl Ml I W 79 R
© O O O ©)
z ] BHTA2 12°
8 I - } Type 1
APMX P
LU a
LF
E
81:% - - | Type2
B APMX §
DC<0.5 DC=0.5 LU Q
0 : s
- 0.010 - 0.020
4<DCON=<6
- 8.008
@ 2 flute long neck end mill.
(mm)
No. of 5
Order Number DC APMX LU DN LF DCON Flutes % Type
MS2XLD0020N005 0.2 0.3 0.5 0.17 45 4 2 * 1
MS2XLD0020N010 0.2 0.3 1 0.17 45 4 2 * 1
MS2XLD0020N015 0.2 0.3 1.5 0.17 45 4 2 * 1
MS2XLD0030N010 0.3 0.4 1 0.27 45 4 2 * 1
MS2XLD0030N020 0.3 0.4 2 0.27 45 4 2 * 1
MS2XLD0030N030 0.3 0.4 3 0.27 45 4 2 * 1
MS2XLD0030N060 0.3 0.4 6 0.27 45 4 2 * 1
MS2XLD0030N090 0.3 0.4 9 0.27 45 4 2 * 1
MS2XLD0040N020 0.4 0.6 2 0.36 45 4 2 * 1
MS2XLD0040N030 0.4 0.6 3 0.36 45 4 2 * 1
MS2XLD0040N040 0.4 0.6 4 0.36 45 4 2 * 1
MS2XLD0040N080 0.4 0.6 8 0.36 45 4 2 * 1
MS2XLD0040N120 0.4 0.6 12 0.36 45 4 2 * 1
MS2XLD0050N020 0.5 0.7 2 0.46 45 4 2 * 1
MS2XLD0050N040 0.5 0.7 4 0.46 45 4 2 ° 1
MS2XLD0050N060 0.5 0.7 6 0.46 45 4 2 ) 1
MS2XLD0050N080 0.5 0.7 8 0.46 50 4 2 ) 1
MS2XLD0050N100 0.5 0.7 10 0.46 50 4 2 () 1
MS2XLD0050N150 0.5 0.7 15 0.46 50 4 2 ) 1
MS2XLD0060N020 0.6 0.9 2 0.56 45 4 2 * 1
MS2XLD0060N040 0.6 0.9 4 0.56 45 4 2 * 1
MS2XLD0060N060 0.6 0.9 6 0.56 45 4 2 * 1
MS2XLD0060N080 0.6 0.9 8 0.56 50 4 2 * 1
MS2XLD0060N100 0.6 0.9 10 0.56 50 4 2 * 1
MS2XLD0060N120 0.6 0.9 12 0.56 50 4 2 * 1
MS2XLD0060N180 0.6 0.9 18 0.56 50 4 2 * 1
MS2XLD0070N020 0.7 1 2 0.66 45 4 2 * 1
MS2XLD0070N040 0.7 1 4 0.66 45 4 2 * 1
MS2XLD0070N060 0.7 1 6 0.66 45 4 2 * 1
MS2XLD0070N080 0.7 1 8 0.66 50 4 2 * 1
MS2XLD0070N100 0.7 1 10 0.66 50 4 2 * 1

@ : USA Stock * : Stocked in Japan



No. of

(mm)

e
Order Number DC APMX LU DN LF DCON Flutes g Type
MS2XLD0080N040 0.8 1.2 4 0.76 45 4 2 * 1
MS2XLD0080N060 0.8 1.2 6 0.76 45 4 2 * 1
MS2XLD0080N080 0.8 1.2 8 0.76 50 4 2 * 1
MS2XLD0080N100 0.8 1.2 10 0.76 50 4 2 * 1
MS2XLD0080N120 0.8 1.2 12 0.76 50 4 2 * 1
MS2XLD0080N160 0.8 1.2 16 0.76 50 4 2 * 1
MS2XLD0080N240 0.8 1.2 24 0.76 60 4 2 * 1
MS2XLD0090N060 0.9 1.4 6 0.86 45 4 2 * 1
MS2XLD0090N080 0.9 1.4 8 0.86 50 4 2 * 1
MS2XLD0090N100 0.9 1.4 10 0.86 50 4 2 * 1
MS2XLDO0090N150 0.9 1.4 15 0.86 60 4 2 * 1
MS2XLD0100N040 1 1.5 4 0.94 50 4 2 ® 1
MS2XLD0100N060 1 1.5 6 0.94 50 4 2 ® 1
MS2XLD0100N080 1 1.5 8 0.94 50 4 2 ® 1
MS2XLD0100N100 1 1.5 10 0.94 50 4 2 ® 1
MS2XLD0100N120 1 1.5 12 0.94 50 4 2 ® 1
MS2XLD0100N160 1 1.5 16 0.94 60 4 2 [ 1
MS2XLD0100N200 1 1.5 20 0.94 60 4 2 [ ) 1
MS2XLD0100N250 1 1.5 25 0.94 70 4 2 * 1
MS2XLD0100N300 1 1.5 30 0.94 70 4 2 * 1
MS2XLD0120N060 1.2 1.8 6 1.14 50 4 2 * 1
MS2XLD0120N080 1.2 1.8 8 1.14 50 4 2 * 1
MS2XLD0120N100 1.2 1.8 10 1.14 50 4 2 * 1
MS2XLD0120N120 1.2 1.8 12 1.14 50 4 2 * 1
MS2XLD0120N160 1.2 1.8 16 1.14 60 4 2 * 1
MS2XLD0120N200 1.2 1.8 20 1.14 60 4 2 * 1
MS2XLD0150N060 1.5 2.3 6 1.44 50 4 2 * 1
MS2XLD0150N080 1.5 2.3 8 1.44 50 4 2 * 1
MS2XLD0150N100 1.5 2.3 10 1.44 50 4 2 * 1
MS2XLD0150N120 1.5 2.3 12 1.44 50 4 2 * 1
MS2XLD0150N140 1.5 2.3 14 1.44 60 4 2 * 1
MS2XLD0150N160 1.5 2.3 16 1.44 60 4 2 * 1
MS2XLD0150N180 1.5 2.3 18 1.44 60 4 2 * 1
MS2XLD0150N200 1.5 2.3 20 1.44 60 4 2 * 1
MS2XLD0150N250 1.5 2.3 25 1.44 70 4 2 * 1
MS2XLD0150N300 1.5 2.3 30 1.44 70 4 2 * 1
MS2XLD0150N380 1.5 2.3 38 1.44 80 4 2 * 1
MS2XLD0150N450 1.5 2.3 45 1.44 80 4 2 * 1
MS2XLD0200N060 2 3 6 1.9 50 4 2 * 1
MS2XLD0200N080 2 3 8 1.9 50 4 2 * 1
MS2XLD0200N100 2 3 10 1.9 50 4 2 ® 1
MS2XLD0200N120 2 3 12 1.9 50 4 2 * 1
MS2XLD0200N140 2 3 14 1.9 60 4 2 ® 1
MS2XLD0200N160 2 3 16 1.9 60 4 2 [ ) 1
MS2XLD0200N180 2 3 18 1.9 60 4 2 * 1
MS2XLD0200N200 2 3 20 1.9 60 4 2 [ 1
MS2XLD0200N250 2 3 25 1.9 70 4 2 ® 1
MS2XLD0200N300 2 3 30 1.9 70 4 2 ® 1
MS2XLD0200N350 2 3 35 1.9 80 4 2 * 1
MS2XLD0200N400 2 3 40 1.9 90 4 2 * 1
MS2XLD0200N500 2 3 50 1.9 100 4 2 * 1

1SO13399

>1002
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MSTAR END MILLS

MS2XL

End mill, Short cut length, 2 flute, Long neck

(mm)

No. of %

Order Number DC APMX LU DN LF DCON Flutes % Type
MS2XLD0200N600 2 3 60 1.9 110 4 2 * 1
MS2XLD0250N080 2.5 3.7 8 2.4 50 4 2 * 1
MS2XLD0250N120 2.5 3.7 12 2.4 50 4 2 [ 1
MS2XLD0250N160 2.5 3.7 16 2.4 60 4 2 () 1
MS2XLD0250N200 2.5 3.7 20 2.4 60 4 2 [ 1
MS2XLD0250N250 2.5 3.7 25 2.4 70 4 2 [ ) 1
MS2XLD0250N300 2.5 3.7 30 2.4 70 4 2 [ 1
MS2XLD0250N400 2.5 3.7 40 2.4 90 4 2 * 1
MS2XLD0250N500 2.5 3.7 50 2.4 100 4 2 * 1
MS2XLD0300N080 3 4.5 8 2.8 50 6 2 * 1
MS2XLD0300N120 3 4.5 12 2.8 50 6 2 * 1
MS2XLD0300N160 3 4.5 16 2.8 60 6 2 [ 1
MS2XLD0300N200 3 4.5 20 2.8 60 6 2 ® 1
MS2XLD0300N250 3 4.5 25 2.8 70 6 2 [ ) 1
MS2XLD0300N300 3 4.5 30 2.8 70 6 2 ® 1
MS2XLD0300N400 3 4.5 40 2.8 90 6 2 ® 1
MS2XLD0300N500 3 4.5 50 2.8 100 6 2 * 1
MS2XLD0400N120 4 6 12 3.8 50 6 2 * 1
MS2XLD0400N160 4 6 16 3.8 60 6 2 * 1
MS2XLD0400N200 4 6 20 3.8 60 6 2 * 1
MS2XLD0400N250 4 6 25 3.8 70 6 2 * 1
MS2XLD0400N300 4 6 30 3.8 70 6 2 * 1
MS2XLD0400N350 4 6 35 3.8 80 6 2 * 1
MS2XLD0400N400 4 6 40 3.8 90 6 2 * 1
MS2XLD0400N450 4 6 45 3.8 90 6 2 * 1
MS2XLD0400N500 4 6 50 3.8 100 6 2 * 1
MS2XLD0400N600 4 6 60 3.8 110 6 2 * 1
MS2XLD0500N160 5 7.5 16 4.8 60 6 2 () 1
MS2XLD0500N250 5 7.5 25 4.8 70 6 2 (] 1
MS2XLD0500N350 5 7.5 35 4.8 80 6 2 () 1
MS2XLD0500N500 5 7.5 50 4.8 110 6 2 (] 1
MS2XLD0500N600 5 7.5 60 4.8 120 6 2 * 1
MS2XLD0600N200 6 9 20 5.8 80 6 2 * 2
MS2XLD0600N300 6 9 30 5.8 90 6 2 * 2
MS2XLD0600N400 6 9 40 5.8 100 6 2 * 2
MS2XLD0600N500 6 9 50 5.8 110 6 2 * 2
MS2XLD0600N600 6 9 60 5.8 120 6 2 * 2

@ : USA Stock * : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

CARBIDE

Carbon steel, Cast iron, Carbon steel, Cast iron,
Workpiece Alloy steel, Pre-hardened steel Workpiece Alloy steel, Pre-hardened steel
Material | Alsi 1050, AlSI No 35 B, Material | Alsi 1050, AlSI No 35 B,
AISI P20, AISI P21 etc. AISI P20, AISI P21 etc.
DC LU Revolution Table feed Depth of cut DC LU Revolution Table feed Depth of cut
(mm) | (mm) (min™") (mm/min) (IPM) ap (mm) (mm) | (mm) (min™) (mm/min) (IPM) ap (mm)
0.2 0.5 40000 600 23.6 0.004 6 40000 2400 94.5 0.10 2'
1 40000 400 15.7 0.001 10 30000 1800 70.9 0.05 )
40000 650 25.6 0.007 1.5 20 15000 600 23.6 0.02
0.3 3 40000 500 19.7 0.002 30 7500 300 11.8 0.005 g
9 22000 150 5.9 0.001 45 5000 150 5.9 0.001 o
2 40000 800 SIIES! 0.007 6 40000 2400 94.5 0.12 é
0.4 4 40000 800 31.5 0.003 1.6 | 10 30000 1800 70.9 0.07 o
12 17000 150 5.9 0.001 16 20000 1000 39.4 0.04 i
2 40000 950 37.4 0.01 6 40000 2400 94.5 0.18 &
0.5 6 40000 700 27.6 0.003 10 30000 1800 70.9 0.10 :
10 25000 400 15.7 0.002 2 16 20000 1000 39.4 0.06 w
15 14000 150 5.9 0.001 30 8000 500 19.7 0.04 5
2 40000 950 37.4 0.01 40 6000 250 9.8 0.01 g
0.6 6 40000 800 SIIES! 0.005 60 4200 150 5.9 0.003 %
10 25000 450 17.7 0.003 8 25000 2500 98.4 0.20 =
18 12000 150 5.9 0.001 16 18000 1700 66.9 0.10 %
2 40000 1000 394 0.02 25| 20 12000 1000 394 0.08 o
0.7 6 40000 900 35.4 0.01 40 8000 400 15.7 0.03 E
8 30000 700 27.6 0.005 50 4000 150 5.9 0.015 <Et
10 11000 300 11.8 0.005 8 20000 2000 78.7 0.30 g
4 40000 1200 47.2 0.02 16 15000 1400 55.1 0.15
0.8 8 40000 1000 394 0.01 3 20 10000 800 1.5 0.10
12 25000 400 15.7 0.003 40 5000 250 9.8 0.02
24 10000 150 5.9 0.001 50 3700 150 5.9 0.01 3
6 40000 1300 51.2 0.02 12 15000 3000 1181 0.30 §
0.9 10 35000 1000 39.4 0.01 20 11000 2200 86.6 0.22 o
15 9000 400 15.7 0.003 4 30 6400 1200 47.2 0.12 E
6 40000 1600 63.0 0.04 40 4500 400 15.7 0.05 %
8 40000 1600 63.0 0.03 50 2800 150 5.9 0.018 8
1 12 30000 1000 39.4 0.02 60 1800 60 2.6 0.005
20 15000 400 15.7 0.005 16 12000 2500 98.4 0.35
30 8000 150 5.9 0.001 5 35 5100 750 29.5 0.15
6 40000 1900 74.8 0.06 60 2200 150 5.9 0.02
1.2 8 40000 1900 74.8 0.04 20 10000 2000 78.7 0.40
12 25000 1000 39.4 0.03 6 40 4200 800 31.5 0.20
20 6500 150 59 0.01 60 1900 150 5.9 0.10
DC DC
Depth of cut <ap Depth of cut <ap
% DC:Dia. % DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table

as a start reference point.
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MSTAR END MILLS

MS2XL6

End mill, Short cut length, 2 flute, 6mm shank

0 O

Gl e vl Ml P 79 R I
©) O O O O
3 1 BHTA215°
Ri—“ - I - - Type 1
APMX §
LU a
LF
] BHTA2 15°
8hxﬁ/|’ } Type 2
APMX §
LF a
0.32DC<25
- 8.020
DCON=6
- 8.008
@ 2 flute long neck end mill.
@ $6 shank type.
(mm)
No. of 5
Order Number DC APMX LU DN LF DCON Flutes % Type
MS2XL6D0030N008 0.3 0.8 — — 50 6 2 ) 2
MS2XL6D0030N015 0.3 0.5 1.5 0.27 50 6 2 ) 1
MS2XL6D0040N010 0.4 0.6 1 0.36 50 6 2 ) 1
MS2XL6D0040N020 0.4 0.6 2 0.36 50 6 2 ° 1
MS2XL6D0050N013 0.5 0.8 1.3 0.46 50 6 2 ) 1
MS2XL6D0050N025 0.5 0.8 2.5 0.46 50 6 2 ) 1
MS2XL6D0060N015 0.6 0.9 1.5 0.56 50 6 2 ) 1
MS2XL6D0060N030 0.6 0.9 3 0.56 50 6 2 ) 1
MS2XL6D0070N018 0.7 1.1 1.8 0.66 50 6 2 ) 1
MS2XL6D0070N035 0.7 1.1 8.5 0.66 50 6 2 ) 1
MS2XL6D0080N020 0.8 1.2 2 0.76 50 6 2 ) 1
MS2XL6D0080N040 0.8 1.2 4 0.76 50 6 2 ) 1
MS2XL6D0090N023 0.9 1.4 2.3 0.86 50 6 2 ° 1
MS2XL6D0090N045 0.9 1.4 4.5 0.86 50 6 2 ) 1
MS2XL6D0100N025 1 1.5 2.5 0.94 50 6 2 ° 1
MS2XL6D0100N050 1 1.5 5 0.94 50 6 2 ) 1
MS2XL6D0110N028 1.1 1.7 2.8 1.04 50 6 2 ) 1
MS2XL6D0110N055 1.1 1.7 5.5 1.04 50 6 2 ) 1
MS2XL6D0120N030 1.2 1.8 3 1.14 50 6 2 ° 1
MS2XL6D0120N060 1.2 1.8 6 1.14 50 6 2 ) 1
MS2XL6D0130N033 1.3 2 3.3 1.24 50 6 2 ° 1
MS2XL6D0130N065 1.3 2 6.5 1.24 50 6 2 ) 1
MS2XL6D0140N035 1.4 2.1 3.5 1.34 50 6 2 ° 1
MS2XL6D0140N070 1.4 2.1 7 1.34 50 6 2 ) 1
MS2XL6D0150N038 1.5 23 3.8 1.44 50 6 2 ° 1
MS2XL6D0150N075 1.5 2.3 7.5 1.44 50 6 2 ) 1
MS2XL6D0160N040 1.6 2.4 4 1.54 50 6 2 ° 1
MS2XL6D0160N080 1.6 2.4 8 1.54 50 6 2 ) 1
MS2XL6D0170N043 1.7 2.6 4.3 1.64 50 6 2 ° 1
MS2XL6D0170N085 1.7 2.6 8.5 1.64 50 6 2 ) 1
MS2XL6D0180N045 1.8 2.7 4.5 1.74 50 6 2 ® 1
@ : USA Stock



(mm)

No. of %

Order Number DC APMX LU DN LF DCON Flutes % Type
MS2XL6D0180N090 1.8 2.7 9 1.74 50 6 2 [ ] 1
MS2XL6D0190N048 1.9 29 4.8 1.84 50 6 2 (] 1
MS2XL6D0190N095 1.9 29 9.5 1.84 50 6 2 (] 1
MS2XL6D0200N050 2 3 9 1.90 50 6 2 (] 1
MS2XL6D0200N100 2 3 10 1.90 50 6 2 (] 1
MS2XL6D0210N053 21 3.2 B8 2.00 50 6 2 (] 1
MS2XL6D0210N105 2.1 3.2 10.5 2.00 60 6 2 [ 1
MS2XL6D0220N055 2.2 8.8 .9 210 50 6 2 [ ) 1
MS2XL6D0220N110 2.2 3.3 11 210 60 6 2 [ 1
MS2XL6D0230N058 2.3 38 5.8 2.20 50 6 2 [ ) 1
MS2XL6D0230N115 2.3 3.5 1.5 2.20 60 6 2 [ 1
MS2XL6D0240N060 2.4 3.6 6 2.30 50 6 2 [ 1
MS2XL6D0240N120 2.4 3.6 12 2.30 60 6 2 [ 1
MS2XL6D0250N063 25 3.8 6.3 2.40 50 6 2 [ ) 1
MS2XL6D0250N125 2.5 3.8 12.5 2.40 60 6 2 [ 1
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CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL M .

MSTAR END MILLS

MS2XL6

End mill, Short cut length, 2 flute, 6mm shank

RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel,
Alloy steel (—30HRC) Pre-hardened steel
Workpiece Material
AISI 1050, AISI 35, AISI H13, AISI W1-10,
AlSI P20 etc. AISI P21 etc.
DC LU Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) | (mm) (min™) (mm/min) (IPM) ap (mm) (min™") (mm/min) (IPM) ap (mm)
0.8 0.01 0.01
0.3 1.5 40000 500—1000 | 19.7—39.4 0,007 30000 300—800 11.8—31.5 0,007
1 0.015 0.015
0.4 2 40000 500—1000 | 19.7—39.4 0.01 30000 300—800 11.8—31.5 0.01
1.3 0.02 0.02
0.5 2.5 40000 500—1000 | 19.7—39.4 0013 30000 300—800 11.8—31.5 0013
1.5 0.03 0.03
0.6 3 33000 500—1000 | 19.7—39.4 0018 25000 300—800 11.8—31.5 0018
1.8 0.04 0.04
0.7 3.5 29000 500—1000 | 19.7—39.4 0025 22000 300—800 11.8—31.5 0025
2 0.06 0.06
0.8 a 25000 500—1000 | 19.7—39.4 003 20000 300—800 11.8—31.5 003
2.3 0.08 0.08
0.9 4.5 22000 500—1000 | 19.7—39.4 005 18000 300—800 11.8—31.5 005
2.5 0.1 0.1
1 5 20000 500—1000 | 19.7—39.4 007 16000 300—800 11.8—31.5 007
2.8 0.12 0.12
1.1 5.5 18000 500—1000 | 19.7—39.4 008 14000 300—800 11.8—31.5 008
3 0.12 0.12
1.2 6 16000 500—1000 | 19.7—39.4 008 13000 300—800 11.8—31.5 008
3.3 0.12 0.12
1.3 6.5 15000 500—1000 | 19.7—39.4 008 12000 300—800 11.8—31.5 008
3.5 0.12 0.12
1.4 7 14000 500—1000 | 19.7—39.4 0.08 11000 300—800 11.8—31.5 008
1.5 3.8 13000 500—1000 | 19.7—39.4 0.15 10000 300—800 11.8—31.5 0.15
7.5 0.1 0.1
1.6 : 12000 500—1000 | 19.7—39.4 8:]]5 10000 300—800 11.8—31.5 815
4.3 0.17 0.17
1.7 8.5 12000 500—1000 | 19.7—39.4 012 9500 300—800 11.8—31.5 012
4.5 0.17 0.17
1.8 9 11000 500—1000 | 19.7—39.4 012 9000 300—800 11.8—31.5 012
4.8 0.17 0.17
1.9 9.5 10000 500—1000 | 19.7—39.4 012 9000 300—800 11.8—31.5 012
DC
W Sap
Depth of cut
% DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table as a start reference point.
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Workpiece Material

Carbon steel, Cast

iron,

Alloy steel (—30HRC)

AISI 1050, AISI 35,

Alloy steel, Tool steel,

Pre-hardened steel

AISI H13, AISI W1-10,

AlSI P20 etc. AISI P21 etc.
DC LU Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) | (mm) (min™) (mm/min) (IPM) ap (mm) (min™") (mm/min) (IPM) ap (mm)
5 0.2 0.2
2 10 10000 500—1000 | 19.7—39.4 015 9000 300—800 11.8—31.5 015
5.3 0.2 0.2
21 10.5 9800 500—1000 | 19.7—39.4 015 9000 300—800 11.8—31.5 015
5.5 0.2 0.2
2.2 11 9600 500—1000 19.7—39.4 015 9000 300—800 11.8—31.5 015
5.8 0.2 0.2
2.3 11.5 9400 500—1000 | 19.7—39.4 015 8800 300—800 11.8—31.5 015
6 0.25 0.25
2.4 12 9200 500—1000 19.7—39.4 02 8700 300—800 11.8—31.5 02
6.3 0.25 0.25
2.5 12.5 9000 500—1000 | 19.7—39.4 02 8500 300—800 11.8—31.5 02
DC
<ap
Depth of cut
. DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table as a start reference point.
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1032

MSTAR END MILLS

MS2XL - inch sizes 300 {9
End mill, Short cut length, 2 flute, Long neck 0cZ1s  DOx1/8
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| - Hardened Steel Hardened Steel Austeniti Titanium Alloy, i
<30HRC) (L45HRC) (£55HRC) (>55HRC) Stoinless Steel _|Heat Resistant Alloy| _C°PPErAlley | Aluminum Alloy
©) ©) ©) ©)
P } BHTA2 15°
8BS I | Typet
APMX 3
LU a
LF
8
S [ 1ype
4
DC=< 2500" A g
0
- .0008" L
@ DCON=.1250"DCON=.1875"[DCON=.2500"
0 0 0
- .00024" - .00031" - .00035"
@ 2 flute, long neck, square end mill for general purpose.
(inch)
No. of %
Order Number DC APMX LU DN LF DCON Flutes | © Type
0
MS2XLD1/64N0094 .0156 .0156 .0938 .0144 2.0 .1250 2 ® 1
MS2XLD1/64N0125 .0156 .0156 .1250 .0144 2.0 .1250 2 ® 1
MS2XLD1/64N0187 .0156 .0156 1875 .0144 2.0 .1250 2 ® 1
MS2XLD1/32N0187 .0313 .0313 .1875 .0301 2.0 .1250 2 ® 1
MS2XLD1/32N0250 .0313 .0313 .2500 .0301 2.0 .1250 2 ® 1
MS2XLD1/32N0375 .0313 .0313 .3750 .0301 2.0 .1250 2 ® 1
MS2XLD1/16N0375 .0625 .0625 .3750 .0601 2.0 .1250 2 [ 1
MS2XLD1/16N0500 .0625 .0625 .5000 .0601 2.0 .1250 2 [ 1
MS2XLD1/16N0750 .0625 .0625 .7500 .0601 2.0 .1250 2 ® 1
MS2XLD3/32N0562 .0938 .0938 .5625 .0898 20 .1250 2 [ ) 1
MS2XLD3/32N0750 .0938 .0938 .7500 .0898 2.0 1250 2 ® 1
MS2XLD3/32N1125 .0938 .0938 1.1250 .0898 2.5 .1250 2 [ ) 1
MS2XLD1/8N0750 11250 .1250 .7500 1211 2.0 .1250 2 ® 2
MS2XLD3/16N1125 1875 .1875 1.1250 .1836 2.5 .1875 2 [ 2
MS2XLD1/4N1500 .2500 .2500 1.5000 .2441 3.0 .2500 2 ® 2
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Workpiece Material

Carbon steel, Cast iron,

Alloy steel, Pre-hardened steel

AISI 1050, AISI No 35 B,

AISI P20, AISI P21 etc.

DC LU Revolution Table feed Depth of cut
(inch) | (inch) (min") (IPM) (ingh)
.0938 40000 17.0 .0002
.0156 | .1250 30000 10.6 .0002
1875 20000 5.6 .0001
1875 40000 56.7 .0008
0313 | .2500 25000 26.6 .0008
.3750 15000 10.6 .0004
3750 40000 90.7 .0028
.0625 | .5000 30000 51.0 .0016
.7500 10000 10.6 .0008
.5625 33000 81.8 .003
.0938 | .7500 20000 42.5 .002
1.1250 10000 141 .001
1250 | .7500 25000 72.4 .004
1875 1.1250 17000 54.2 .006
.2500 |1.5000 13000 55.3 .008
DC
Depth of cut
) DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above

table as a start reference point.
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MSTAR END MILLS

MSSHD

High power, Short cut length, 4 flute

L0 0

Carbon Steel, Aloy Steel, Cast Iron | Tool Seel,PreHardened Stel, Harcened el - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy| ~oPPerAlloy | Aluminum Alloy
©) ©) O O O O
= - - i BHTA2 15°
4
H Q P |§ Type 1
APMX L
T 4
g — |§ Type 2
APMX L
DC=12 DC>12 Q L |§ Type 3
0 0 a
- 0.020 - 0.030 APMX LE
@ DCON=6 [8<DCON=<10|{12<DCON=<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ 4 flute high power end mill.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes [ © Type
n
MSSHDD0300 3 4.5 45 6 4 * 1
MSSHDDO0350 8.5 5.3 45 6 4 * 1
MSSHDD0400 4 6 45 6 4 * 1
MSSHDD0450 4.5 6.8 45 6 4 * 1
MSSHDD0500 5 7.5 50 6 4 * 1
MSSHDD0550 5.5 8.3 50 6 4 * 1
MSSHDD0600 6 9 50 6 4 * 2
MSSHDD0650 6.5 9.8 60 8 4 * 1
MSSHDDO0700 7 10.5 60 8 4 * 1
MSSHDDO0750 7.5 11.3 60 8 4 * 1
MSSHDD0800 8 12 60 8 4 * 2
MSSHDD0850 8.5 12.8 70 10 4 * 1
MSSHDD0900 9 13.5 70 10 4 * 1
MSSHDD0950 9.5 14.3 70 10 4 * 1
MSSHDD1000 10 15 70 10 4 * 2
MSSHDD1100 11 16.5 75 12 4 * 1
MSSHDD1200 12 18 75 12 4 * 2
MSSHDD1300 13 19.5 75 12 4 * &
MSSHDD1400 14 21 90 16 4 * 1
MSSHDD1500 15 22.5 90 16 4 * 1
MSSHDD1600 16 24 90 16 4 * 2
MSSHDD1700 17 25.5 100 16 4 * 3
MSSHDD1800 18 27 100 16 4 * 3
MSSHDD1900 19 28.5 110 20 4 * 1
MSSHDD2000 20 30 110 20 4 * 2

* : Stocked in Japan



MSMHD

High power, Medium cut length, 4 flute

L0 0

e e ] Mardonea e | Madononsiee | s ommaaanAiy| CoPperAles | Abrinum Aoy
©) ©) O O O O
___— 1 BHTA215°
8 \ - 18 Type 1
APMX L °
: 8
APMX L
4
DC<12 DC>12 8 % |§ Type 3
- 8.020 - 8030 APMX
4<DCON=<6 |8<DCON=<10[12<DCON=16|20<DCON=25
- 8.008 - 8.009 - 8.011 - 8.013
@ 4 flute high power end mill.
(mm)
No. of %

Order Number DC APMX LF DCON Flutes % Type
MSMHDD0200 2 4 45 4 4 * 1
MSMHDD0210 2.1 5 45 4 4 * 1
MSMHDD0220 2.2 5 45 4 4 * 1
MSMHDD0230 2.3 5 45 4 4 * 1
MSMHDD0240 2.4 5 45 4 4 * 1
MSMHDD0250 2.5 5 45 4 4 * 1
MSMHDD0260 2.6 6 45 4 4 * 1
MSMHDD0270 2.7 6 45 4 4 * 1
MSMHDD0280 2.8 6 45 4 4 * 1
MSMHDD0290 2.9 6 45 4 4 * 1
MSMHDD0300 3 8 45 6 4 * 1
MSMHDD0310 3.1 8 45 6 4 * 1
MSMHDD0320 3.2 8 45 6 4 * 1
MSMHDD0330 3.3 8 45 6 4 * 1
MSMHDD0340 34 8 45 6 4 * 1
MSMHDD0350 3.5 8 45 6 4 * 1
MSMHDD0360 3.6 11 45 6 4 * 1
MSMHDD0370 3.7 11 45 6 4 * 1
MSMHDD0380 3.8 11 45 6 4 * 1
MSMHDD0390 3.9 11 45 6 4 * 1
MSMHDD0400 4 11 45 6 4 * 1
MSMHDD0410 4.1 12 45 6 4 * 1
MSMHDD0420 4.2 12 45 6 4 * 1
MSMHDD0430 43 12 45 6 4 * 1
MSMHDD0440 4.4 12 45 6 4 * 1
MSMHDD0450 45 12 45 6 4 * 1
MSMHDD0460 4.6 13 50 6 4 * 1
MSMHDD0470 4.7 13 50 6 4 * 1
MSMHDD0480 4.8 13 50 6 4 * 1
MSMHDD0490 4.9 13 50 6 4 * 1
MSMHDD0500 5 13 50 6 4 * 1

1SO13399 > 1002
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MSTAR END MILLS

MSMHD

High power, Medium cut length, 4 flute

(mm)

No. of %

Order Number DC APMX LF DCON Flutes (% Type
MSMHDD0510 51 13 50 6 4 * 1
MSMHDD0520 5.2 13 50 6 4 * 1
MSMHDD0530 5.3 13 50 6 4 * 1
MSMHDD0540 5.4 13 50 6 4 * 1
MSMHDD0550 5.5 13 50 6 4 * 1
MSMHDD0560 5.6 13 50 6 4 * 1
MSMHDD0570 5.7 13 50 6 4 * 1
MSMHDD0580 5.8 13 50 6 4 * 1
MSMHDD0590 5.9 13 50 6 4 * 1
MSMHDD0600 6 13 50 6 4 * 2
MSMHDD0650 6.5 16 60 8 4 * 1
MSMHDD0700 7 19 60 8 4 * 1
MSMHDDO0750 7.5 19 60 8 4 * 1
MSMHDD0800 8 19 60 8 4 * 2
MSMHDD0850 8.5 19 70 10 4 * 1
MSMHDD0900 9 22 70 10 4 * 1
MSMHDD0950 9.5 22 70 10 4 * 1
MSMHDD1000 10 22 70 10 4 * 2
MSMHDD1100 11 26 75 12 4 * 1
MSMHDD1200S10 12 26 75 10 4 * 3
MSMHDD1200 12 26 75 12 4 * 2
MSMHDD1300 13 26 75 12 4 * 3
MSMHDD1400 14 30 90 16 4 * 1
MSMHDD1500 15 85 90 16 4 * 1
MSMHDD1600 16 35 90 16 4 * 2
MSMHDD1700 17 85 100 16 4 * 3
MSMHDD1800 18 40 100 16 4 * 3
MSMHDD1900 19 40 110 20 4 * 1
MSMHDD2000 20 45 110 20 4 * 2
MSMHDD2200 22 50 125 20 4 * 3
MSMHDD2500 25 55 125 25 4 * 2

* : Stocked in Japan

1SO13399
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MSSHD

High power, Short cut length, 4 flute

MSMHD

High power, Medium cut length, 4 flute

RECOMMENDED CUTTING CONDITIONS

H Side milling
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)| Heat resistant alloy
Workpi Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
piece
Material | 51 1050, AlsI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, AIS| H13 etc. Inconel718 etc.
AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc.
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) | (min™") [(mm/min)] (PM) | (Min™") [mm/min)] (1PM) | (min"") [mm/min)} (PM) | (Min™") [(mm/min)] (1PM) | (min™") |(mm/min)] (IPM)
2 15000 550 | 21.7 (10000 | 340 13.4 | 10000 | 320 12.6 | 6400 160 6.3 | 4800 100 3.9
3 11000 800 | 31.5 7400 | 500 19.7 7400 | 480 18.9 | 4800 250 9.8 | 4000 170 6.7
4 8000 900 | 354 5600 | 540 21.3 5600 | 520 20.5 | 3600 270 10.6 | 3200 | 240 9.4
5 6400 | 1000 | 39.4 4500 | 600 23.6 4500 | 580 22.8 | 2900 300 11.8 | 2600 | 240 94
6 5800 | 1100 | 43.3 3700 | 640 25.2 3700 | 600 23.6 | 2400 320 12.6 | 2100 230 9.1
8 4400 | 1100 | 43.3 2800 | 660 26.0 2800 | 600 23.6 | 1800 330 13.0 | 1600 220 8.7
10 3500 | 1000 | 39.4 2200 | 640 25.2 2200 | 560 22.0 | 1400 320 12.6 | 1300 200 7.9
12 2900 | 1000 | 39.4 1900 | 640 25.2 1900 | 530 20.9 | 1200 320 12.6 1100 170 6.7
16 2200 800 | 31.5 1400 | 500 19.7 1400 | 450 17.7 900 | 250 9.8 800 130 5.1
20 1800 750 | 29.5 1100 | 460 18.1 1100 | 440 17.3 720 | 230 9.1 640 100 3.9
25 1400 600 | 23.6 900 | 400 15.7 900 | 380 15.0 570 | 200 7.9 510 80 3.1
<0.2DC <0.1DC <0.05DC
Depth of <15DC <15DC <1.5DC
cut
DC:Dia.
Bl Slotting

Carbon steel, Cast iron,
Alloy steel (—30HRC)

Alloy steel, Tool steel,
Pre-hardened steel

Austenitic stainless steel,
Titanium alloy

Hardened steel (45—55HRC)

Heat resistant alloy

Workpiece]
Material | \1s1 1050, AlsI 35, AISI H13, AISI W1-10, AIS| 304, AISI 306, AISI H13 etc. Inconel718 etc.
AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc.
DC  [Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) | (min™) [(mm/min)| (PM) | (min™") [(mm/min) (PM) | (min™) [mm/min)| (PM) | (min) [(mm/min)] (1PM) | (min™") |(mm/min)] (IPM)
2 12000 | 400 15.7 | 7000 200 7.9 | 7000 100 3.9 4200 80 3.1 2300 40 1.6
3 9000 | 600 23.6 | 5300 300 11.8 | 5300 150 5.9 3200 130 5.1 1900 70 2.8
4 7200 | 720 28.3 | 4000 360 14.2 | 4000 180 71 2400 140 5.5 1400 95 3.7
5 5800 | 720 28.3 | 3200 360 14.2 3200 180 71 1900 150 5.9 1100 95 3.7
6 5000 | 800 31.5 | 2700 400 15.7 | 2700 200 7.9 1600 160 6.3 950 95 3.7
8 3700 | 800 31.5 | 2000 400 15.7 | 2000 200 7.9 1200 170 6.7 720 90 8.5
10 3000 | 720 28.3 1600 360 14.2 1600 180 71 960 160 6.3 570 80 3.1
12 2500 | 720 28.3 1300 360 14.2 1300 180 71 800 160 6.3 480 70 2.8
16 2000 | 600 23.6 1000 280 11.0 1000 150 5.9 600 130 5.1 360 50 2.0
20 1600 | 540 21.3 800 250 9.8 800 130 5.1 480 120 4.7 290 40 1.6
25 1300 | 480 18.9 640 220 8.7 640 120 4.7 380 100 3.9 230 35 1.4
be DC DC
Depth of
cut <1DC (MAX.12mm) ‘%{gﬁoc ‘%:{somc
0 7 7
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution

and the feed rate proportionately.
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MSTAR END MILLS

MSMHZD

Slotting, Medium cut length, 3 flute

200

ey | iy | Mg oel | Moot S8 | iaert s |iomtBeamaniAloy] CoPPerAley | Aumium Aoy
©) ©) O O ©)
: I/i BHTA2 15° >
e ) e
APMX
LF
4
8 A % § Type 2
APMX .
4
DC=<12 DC>12 8@ [ 1S Type3
- 8.020 - 8030 APMX LF
4<DCON=<6 | 8B<DCON=<10 |12<DCON=<16| DCON=20
- 3.008 - 8009 - Bo11 - 8013
@ A single end mill for both plunging and slotting.
(mm)
No. of %

Order Number DC APMX LF DCON Flutes % Type
MSMHZDDO0100 1 2 45 4 3 * 1
MSMHZDD0150 1.5 8 45 4 8 * 1
MSMHZDD0200 2 4 50 6 3 [ 1
MSMHZDD0250 2.5 5 50 6 3 [} 1
MSMHZDDO0300 3 6 50 6 3 [ 1
MSMHZDD0350 Bi5) 8 50 6 3 [} 1
MSMHZDD0400 4 8 50 6 3 [ 1
MSMHZDD0450 4.5 10 50 6 3 [} 1
MSMHZDD0500 5 10 50 6 3 [ 1
MSMHZDD0550 6.5 13 50 6 & [} 1
MSMHZDD0600 6 13 60 6 3 ® 2
MSMHZDD0650 6.5 16 60 8 3 [} 1
MSMHZDD0700 7 16 60 8 3 ® 1
MSMHZDDO0750 7.5 16 60 8 3 [} 1
MSMHZDD0800 8 19 70 8 3 ® 2
MSMHZDD0850 8.5 19 70 10 & [} 1
MSMHZDD0900 9 19 70 10 3 ® 1
MSMHZDD0950 9.5 19 70 10 & [} 1
MSMHZDD1000 10 22 80 10 3 ® 2
MSMHzZDD1100 11 22 80 12 & ® 1
MSMHZDD1200 12 26 90 12 3 [ 2
MSMHZDD1300 13 26 90 12 & ° 3
MSMHZDD1400 14 26 90 12 3 [ 3
MSMHZDD1500 15 26 110 16 & [} 1
MSMHZDD1600 16 30 110 16 3 [ 2
MSMHZDD2000 20 32 140 20 & [} 2

@ : USA Stock * : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

HSide milling B Plunging
Carbon steel, Cast iron,| Alloy steel, Tool steel, | Austenitic stainless steel, | Heat resistant alloy Carbon steel, Cast iron, | Alloy steel, Tool steel, | Austentitic stainless steel,
Workpiece Alloy steel (—30HRC) | Pre-hardened steel Titanium alloy Workpiece Alloy steel (—30HRC) | Pre-hardened steel Titanium alloy
Material | Ais| 1050, AISI 35, | AISI H13, AISI W1-10,| AISI 304, AISI 306, | Inconel718 etc. Material | Ais| 1050, AlSI 35, | AISI H13, AlSI W1-10,| AlSI 304, Als1 306,
AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc. AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc.
DC  |Rewlton| Table feed |Rewlion| Table feed [Revoluton| Table feed |Revoluion| Table feed DC  |Rewiion| Table feed [Revoluton| Table feed |Rewliion| Table feed
(mm) | (min™) | (mmfmin) [ (1PM) | (min”) | miin) | (APM) | (min™) | mmimin)| (1PM) | (min!) | mm/min)| (1PM) (mm) | (min™") | (mmfmin)| (1PM)| (in”) | mmin)| (APM)] (min”) | mmmin)| (IPM)
1 19000/ 600|23.6(13000| 310 {12.2]10000| 200 | 7.9]9500| 65| 2.6 1 13000, 80| 3.1(10000] 50| 2.0 |6000| 10 | 0.4
1.5 |14000, 600/23.6] 9000| 310 |12.2| 7500|210 | 8.3|6400| 75| 3.0 1.5 12000, 120 | 4.7| 8000, 80 | 3.1 |6000| 20 | 0.8
2 11000/ 600|23.6| 7200|310 {12.2] 6000| 210 | 8.3|4800) 75| 3.0 2 [11000[ 200 | 7.9 7200/ 140 | 5.5 [6000| 30 | 1.2
3 8500| 770/30.3( 5300| 380 [15.0| 4400| 220 | 8.7]3200| 100 | 3.9 3 8500 250 | 9.8 5300|180 | 7.1 |4200| 50 | 2.0
4 7200 850|33.5( 4400|480 [18.9| 3700{ 250 | 9.812400|130| 5.1 4 7200 300 {11.8| 4400, 210 | 8.3 |3300| 60 | 2.4
6 5300| 940|37.0( 3200|490 [19.3| 2700{ 270 ({10.6|1600| 130 | 5.1 6 5300/ 300 {11.8 3200[ 210 | 8.3 |2200| 70 | 2.8
8 4000{1010{39.8| 2400| 560 |22.0( 2000| 280 {11.0/1200| 120 | 4.7 8 4000| 320 |12.6| 24001220 | 8.7 |1600| 80 | 3.1
10 3200(1000|39.4( 1900| 480 [18.9] 1600| 300 (11.8] 950|110 | 4.3 10 3200/ 340 {13.4 1900| 240 | 9.4 |1300| 70 | 2.8
12 2700| 950(37.4| 1600|440 |17.3| 1300/ 300 {11.8| 800| 90| 3.5 12 2700/ 320 {12.6( 1600| 220 | 8.7 |1100| 70 | 2.8
16 2000| 720{28.3| 1200| 350 |13.8( 1000/ 260 [10.2| 600| 70| 2.8 16 20001 250 | 9.8 1200, 180 | 7.1 | 800| 55 | 2.2
20 1600| 600|23.6] 1000|290 |11.4] 800/240| 9.4( 480| 60| 2.4 20 1600/ 200 | 7.9] 1000{140| 5.5 | 640| 55 | 2.2
<0.2DC (DC>¢3 0.05bC
Depth of <0.1DC EDCSM)) < Depth of| 7 v} <1pc (DC262) Qﬁso.socmczaﬁz)
cut =1:o0¢ 19pe cut ' .1 | <0s0C(0C<02) :,_-_,Ltso,zac(ocwz)
IO Vo0
DC:Dia. DC:Dia.
M Slotting
Carbon steel, Cast iron, | Alloy steel, Tool steel, | Austenitic stainless steel,| Heat resistant alloy
Workpioce Alloy steel (—30HRC) | Pre-hardened steel | Titanium alloy
Material | Als| 1050, AISI 35, | AISI H13, AISI W1-10, | AISI 304, AISI 306, | Inconel718 etc.
AISI P20 etc. AISI P21 etc. Ti-6Al-4V etc.
DC |Revouion| Table feed |Revwluion| Table feed [Rewltion| Table feed [Revolin| Table feed
(mm) | (min™) | (mmfmin) | (1PM) | (min”) | mein) | (1PM) | (min™®) | (menimin)| (1PM) | (min?) | mm/min)| (1PM)
1 13000| 130 | 5.1{10000 80| 3.1(6000| 30| 1.2 |5700| 25 | 1.0
1.5 (12000) 250 | 9.8] 8000| 150 | 5.96000| 60| 2.4 [3800| 30 | 1.2
2 11000| 500 |19.7| 7200| 260 {10.2 (6000|130 | 5.1 |2800| 35 | 1.4
3 8500| 640 [25.2| 5300| 320 |12.6 (4200|130 | 5.1 |1900| 50 | 2.0
4 7200| 650 [25.6| 4400/ 370 |14.6 (3300|140 | 5.5 |1400| 70 | 2.8
6 5300 720 [28.3| 3200| 380 |15.0 (2200|140 | 5.5 | 950| 70 | 2.8
8 4000/ 780 |30.7| 2400 430 |16.9]1600(140| 5.5 | 720| 60 | 2.4
10 3200 770 {30.3| 1900/ 370 |14.6 (1300|150 | 5.9 | 570| 50 | 2.0
12 2700| 730 [28.7| 1600 340 |13.4 (1100|150 | 5.9 | 480| 40 | 1.6
16 2000| 600 [23.6] 1200/ 290 |11.4 800|130 | 5.1 | 360 30 | 1.2
20 1600 500 |19.7] 1000|240 | 9.4| 640(120| 4.7 | 290| 25 | 1.0
DC DC DC _ 0.2DC
Depth of <I0C(0c262) <0506 (0C262)
cut <050 (0C<42) <0206 (0C<92)
4 4 /h
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution

and the feed rate proportionately.
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MSTAR END MILLS

MSMHZD = Inch sizes

Slotting, Medium cut length, 3 flute

L0 0

Carbon Steel, Alloy Steel, Cast Iron | Too Seel, PreHardened Stel Hartened Seel| - Hardened Steel Hardened Steel Austeniti Titanium Alloy, .
(B0HRC) | (<4BHRC) | (<55HRC) “>S5HRC) | Stainless Stee! |HeatResistantAlloy] C°PPerAloy | Aluminum Alloy
© © O O O O
: 1 BHTA215°
W g > | Type 1
4
APMX LF 3
a
i ESSSS e
4
APMX LF 3
o
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
@ .2500"<DCON<.3750" | .5000"<DCON< 6250"| DCON=.7500"
0 0 0
- .00035" - .00043" - .00051"
@ A single end mill for both plunging and slotting.
(inch)
No. of %
Order Number DC APMX LF DCON Flutes | © Type
(%)
MSMHZDD1/16 .0625 125 2.000 .2500 3 [} 1
MSMHZDD5/64 .0781 .156 2.000 .2500 3 [} 1
MSMHZDD3/32 .0938 .188 2.000 .2500 3 [} 1
MSMHZDD7/64 .1094 .250 2.000 .2500 3 [} 1
MSMHZDD1/8 .1250 313 2.000 .2500 3 ® 2
MSMHZDD5/32 .1563 13 2.000 .2500 3 [} 1
MSMHZDD3/16 1875 406 2.000 .2500 3 [} 1
MSMHZDD7/32 .2188 406 2.000 .2500 & [} 1
MSMHZDD1/4 .2500 .625 2.500 .2500 3 ® 2
MSMHZDD9/32 .2813 .625 2.500 .3750 & [} 1
MSMHZDD5/16 3125 .750 2.750 3750 3 ® 1
MSMHZDD11/32 .3438 .750 2.750 .3750 & [} 2
MSMHZDD3/8 3750 .750 3.000 3750 3 [ 2
MSMHZDD13/32 4063 .875 3.000 .5000 3 () 1
MSMHZDD7/16 4375 .875 3.000 .5000 3 [ 1
MSMHZDD15/32 .4688 1.000 3.500 .5000 3 [} 2
MSMHZDD1/2 .5000 1.000 3.500 .5000 3 ° 2
MSMHZDD9/16 .5625 1.000 3.500 .6250 3 [} 1
MSMHZDD5/8 .6250 1.125 4.250 .6250 3 ° 2
MSMHZDD3/4 .7500 1.250 5.500 .7500 3 [} 1
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS
H Side milling

HPlunging

Carbon steel, Cast iron,| Alloy steel, Tool steel, | Austenitic stainless steel, Carbon steel, Cast iron, | Alloy steel, Tool steel, | Austenitic stainless steel,
Workpiece Alloy steel (—30HRC) | Pre-hardened steel | Titanium alloy Workpioce Alloy steel (—30HRC) [ Pre-hardened steel | Titanium alloy
Material | Als1 1050, AISI 35, | AISI H13, AISI W1-10, | AISI 304, AISI 306, Material | Ais1 1050, AISI 35, | AISI H13, AISI W1-10,| AISI 304, AlSI 306,

AISI P20 etc. AIS| P21 etc. Ti-6Al-4V etc. AISI P20 etc. AISI P21 etc. Ti-6AI-4V etc.

DC |Revoltion| Table feed |Revoluion| Table feed |[Revoluton| Table feed DC |Revouton| Table feed |Revolution| Table feed [Revoluion| Table feed
(inch) [ (min") | (mm/min)| (1IPM) | (min”") | (mmimin)| (IPM) | (min™") | (mm/min)| (IPM) (inch) | (min”") | (mm/min)| (IPM) | (min”™) | (mm/min)| (IPM) | (min™") | (mm/min) | (IPM)
.0625|13000| 550|21.7 |8500| 310 | 12.2 7100 | 200 | 7.9 .0625(11000| 120 | 4.7 |7600| 80 | 3.1 |6000| 20 | 0.8
.1250( 8000| 770|30.3 |5100| 380 | 15.0 [ 4200 | 220 | 8.7 .1250( 8000| 260 | 10.2 | 5000 | 180 | 7.1 (4000 | 50 | 2.0
.1875( 6300 880|34.6 | 3800 490 | 19.3 3200 | 250 | 9.8 .1875( 6300 300 | 11.8 13800 | 210 | 8.3 (2700 | 60 | 2.4
.2500( 5000 950|37.4 | 3000 | 500 | 19.7 [ 2500 | 270 | 10.6 .2500( 5000| 310 | 12.2|3000| 210 | 8.3 |2000| 70 | 2.8
.3125( 4000|1000 | 39.4 | 2400 | 560 | 22.0 [ 2000 | 280 | 11.0 .3125( 4000| 320 | 12.6 | 2400 | 220 | 8.7 | 1600 | 80 | 3.1
.3750( 3300|1000 | 39.4 | 2000 | 490 | 19.3 [ 1700 | 290 | 11.4 .3750( 3300| 330 | 13.0|2000| 240 | 9.4 |1300| 70 | 2.8
4375 2900| 970)|38.2 1700 | 450 | 17.7 | 1400 | 300 | 11.8 4375 2900| 330 | 13.0|1700| 220 | 8.7 |1100| 70 | 2.8
.5000( 2500 860 |33.9 |1500 420 | 16.5 (1300 | 300 | 11.8 .5000( 2500| 310 | 12.2|1500| 210 | 8.3 | 1000 | 70 | 2.8
.5625( 2200| 790|31.1 1300 370 | 14.6 [ 1100 | 280 | 11.0 .5625( 2200| 270 | 10.6 /{1300 | 180 | 7.1 | 900| 60 | 2.4
.6250( 2000| 720|28.3 1200 350 | 13.8 1000 | 260 | 10.2 .6250( 2000| 250 | 9.8 1200 180 | 7.1 | 800 | 55 | 2.2
.7500( 1700| 610|24.0|1000| 290 | 11.4| 800 | 240 | 9.4 .7500( 1700| 200 | 7.911000| 140 | 55 | 700| 55 | 2.2
<0.2DC (DC>¢.1250
Depth of 50-1DCEDCS:-125O; <15DC Depth of QZDC(DCZMM) QTO.SDC(DCZ&O?BU
out cut i,____: | <0.50C (D <4.0781) i,_-__LEo.zoC(Dcw.om)
DC:Dia. DC:Dia.
HSlotting
Carbon steel, Cast iron,| Alloy steel, Tool steel, | Austenitic stainless steel,
Workpiece Alloy steel (—30HRC) | Pre-hardened steel | Titanium alloy
Material | As1 1050, AISI 35, | AISI H13, AISI WA-10, | AISI 304, AISI 306,
AISI P20 etc. AIS| P21 etc. Ti-6Al-4V etc.
DC |Revoltion| Table feed |Revoluion| Table feed |[Revolton| Table feed
(inch) [ (min") | mm/min)| (1IPM) | (min”") | (mmimin)| (IPM) | (min™") | (mm/min)| (IPM)
.0625(11000| 230 | 9.1]7600| 150 | 5.9(6000| 60 | 2.4
.1250( 8000| 600 | 23.6 | 5000 | 320 | 12.6 | 4000 | 130 | 5.1
.1875| 6300| 660 | 26.0 | 3800 | 360 | 14.2|2700 | 140 | 5.5
.2500( 5000| 720 | 28.3 | 3000 | 390 | 15.4 12000 | 140 | 5.5
.3125( 4000| 780 | 30.7 | 2400 | 430 | 16.9|1600 | 140 | 5.5
.3750( 3300| 740 | 29.1|2000| 380 | 15.0|1300 | 150 | 5.9
4375 2900| 730 | 28.7 | 1700 | 340 | 13.4|1100 | 150 | 5.9
.5000( 2500| 700 | 27.6 | 1500 | 330 | 13.0 | 1000 | 140 | 5.5
.5625( 2200| 630 | 24.8|1300| 300 | 11.8| 900 | 140 | 5.5
.6250( 2000| 600 | 23.6 | 1200 | 290 | 11.4| 800 | 130 | 5.1
.7500( 1700| 510 | 20.1 11000 | 240 | 9.4 700 | 120 | 4.7
DC DC
Depth of <IDC(DC2.0781) <05DC(DC2.0781)
cut <05DC(DC<¢.0781) <0.2DC(DC<¢.0781)
i 4
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution

and the feed rate proportionately.
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MSTAR END MILLS

MS4SC

End mill, Short cut length, 4 flute

LS00

Carbon Steel, Aloy Steel, Cast Iron {TolSteel, reHardened Stee, Hartened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, q
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
©) © O O O O
- 7 BHTA2 15°
e ——————————— IIE - % Type 1
=
APMX S
LF a
8 - - % Type 2
8
APMX
LF 8
1=DC=<12
0
- 0.020
@ 4<DCON=<6 |8<DCON=<10| DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@4 flute end mill for general use.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes [ © Type
n
MS4SCD0100 1 1.5 40 4 4 * 1
MS4SCD0150 1.5 2.3 40 4 4 * 1
MS4SCD0200 2 3 40 4 4 * 1
MS4SCD0250 2.5 3.8 40 4 4 * 1
MS4SCD0300 3 4.5 50 6 4 * 1
MS4SCD0400 4 6 50 6 4 * 1
MS4SCD0500 5 7.5 50 6 4 * 1
MS4SCD0600 6 9 50 6 4 * 2
MS4SCD0800 8 12 60 8 4 * 2
MS4SCD1000 10 15 70 10 4 * 2
MS4SCD1200 12 18 75 12 4 * 2
* : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron,

Alloy steel, Pre-hardened steel

Hardened steel (45—55HRC)

Workpiece]
Material | ajs| 1050, AISI No 35 B, AISI H13 etc.
AISI P20, AISI P21 etc.

DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut

(mm) (min") (mm/min) (IPM) (mm) (min”") (mm/min) (IPM) (mm)
1 40000 3000 118.1 0.06 32000 2400 94.5 0.06
1.5 40000 4500 177.2 0.12 32000 3600 141.7 0.08
2 30000 4500 177.2 0.18 24000 3600 141.7 0.10
2.5 24000 3900 1588 0.25 19000 3000 118.1 0.13
3 20000 3500 137.8 0.30 16000 2700 106.3 0.15
4 15000 3000 118.1 0.40 12000 2400 94.5 0.20
5 12000 2400 94.5 0.50 9000 1800 70.9 0.25
6 10000 2100 82.7 0.60 7000 1500 59.1 0.30
8 8000 1500 59.1 0.80 5600 1100 43.3 0.40

10 6400 1400 55.1 1.00 4500 950 374 0.50

12 5400 1200 47.2 1.00 3800 860 33.9 0.50

< Pleasfeoﬁjfgir)ttﬁ g%%lljits-t above
DC
DesltJT of <1DbC <Please refer to the list above
for depth of cut.
DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) In case of slotting with over 3 mm endmill, please reduce revolution to 50—70% of above value, and reduce feed rate to 40—60% of
above value.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.
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MSTAR END MILLS

MS4MC

End mill, Medium cut length, 4 flute

L0-0

| | e | O | s S it Comerer_| i
©) ©) ©) @) @) ©)
o BHTA2 15°
_—_——— I
b1 % g Type 1
APMX LF
=
e
(=]
APMX LF
=z
DC=12 DC>12 g - 1 ]§ Type 3
- 8.020 - 8.030 APMX LF
4<DCON=<6 |[8<DCON=<10|12<DCON=<16| DCON=20
- 3.008 - 8009 - Bo11 - 8013
@4 flute end mill for general use.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes % Type
MS4MCD0100 1 2.5 40 4 4 ® 1
MS4MCDO0150 1.5 3.8 40 4 4 ® 1
MS4MCDO0200 2 5 40 4 4 ® 1
MS4MCDO0250 2.5 6.3 40 4 4 ® 1
MS4MCDO0300 3 7.5 50 6 4 ® 1
MS4MCDO0350 S5 9 50 6 4 * 1
MS4MCD0400 4 10 50 6 4 ® 1
MS4MCD0450 4.5 11.5 50 6 4 * 1
MS4MCD0500 5 12.5 50 6 4 ® 1
MS4MCD0550 5.5 14 50 6 4 * 1
MS4MCD0600 6 15 50 6 4 ® 2
MS4MCD0650 6.5 16.5 60 8 4 * 1
MS4MCDO0700 7 17.5 60 8 4 * 1
MS4MCDO0750 7.5 19 60 8 4 * 1
MS4MCD0800 8 20 60 8 4 ® 2
MS4MCD0850 8.5 21.5 70 10 4 * 1
MS4MCD0900 9 225 70 10 4 * 1
MS4MCD0950 9.5 24 70 10 4 * 1
MS4MCD1000 10 25 70 10 4 ® 2
MS4MCD1100 11 27.5 75 12 4 * 1
MS4MCD1200 12 30 90 12 4 ® 2
MS4MCD1400 14 35 90 12 4 * 3
MS4MCD1600 16 40 100 16 4 * 2
MS4MCD1800 18 45 100 16 4 * 3
MS4MCD2000 20 50 110 20 4 * 2
@ : USA Stock * : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Hardened steel (45—55HRC)
. Alloy steel, Pre-hardened steel
Workpiece|
Material | 5] 1050, AISI No 35 B, AISI H13 etc.
AISI P20, AISI P21 etc.
DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(mm) (min") (mm/min) (IPM) (mm) (min”") (mm/min) (IPM) (mm)
1 40000 3000 118.1 0.06 32000 2400 94.5 0.06
1.5 40000 4500 177.2 0.12 32000 3600 141.7 0.08
2 30000 4500 177.2 0.18 24000 3600 141.7 0.10
2.5 24000 3900 153.5 0.25 19000 3000 118.1 0.13
3 20000 3500 137.8 0.30 16000 2700 106.3 0.15
4 15000 3000 118.1 0.40 12000 2400 94.5 0.20
5 12000 2400 94.5 0.50 9000 1800 70.9 0.25
6 10000 2100 82.7 0.60 7000 1500 59.1 0.30
8 8000 1500 59.1 0.80 5600 1100 43.3 0.40
10 6400 1400 55.1 1.00 4500 950 37.4 0.50
12 5400 1200 47.2 1.00 3800 860 33.9 0.50
16 2400 550 21.7 3.00 1200 120 4.7 0.80
20 1900 480 18.9 4.00 1000 100 3.9 1.00
<Please refer to the list above
for depth of cut.
DC
Degﬁ? of =1bC <Please refer to the list above
for depth of cut.
DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) In case of slotting with over 3 mm endmill, please reduce revolution to 50—70% of above value, and reduce feed rate to 40—60% of

above value.

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.
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MSTAR END MILLS

MS4JC

End mill, Semi long cut length, 4 flute

C<3 C>3 DC<3 DC>3

Carbon Steel, Alloy Steel, Cast Iron | Tool Seel,Pre-Hardened Stee, Hardered S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy]  CoPPerAlloy | Aluminum Alioy
© O O O O
__—1 BHTA215°
T ——— 3 : T | ryper
APMX §
LF o
8 - | Type 2
APMX §
1=DC=12 LF °
0
- 0.020
@ 4<DCON=<6 8B<DCON=<10| DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@4 flute end mill for general use.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes [ © Type
n
MS4JCD0100 1 4 40 4 4 (] 1
MS4JCD0150 1.5 6 40 4 4 L 1
MS4JCD0200 2 8 40 4 4 (] 1
MS4JCD0250 2.5 10 50 4 4 (] 1
MS4JCD0300 3 12 50 6 4 (] 1
MS4JCD0400 4 16 50 6 4 (] 1
MS4JCD0500 5 20 60 6 4 (] 1
MS4JCD0600 6 24 60 6 4 (] 2
MS4JCD0800 8 32 70 8 4 [ J 2
MS4JCD1000 10 40 90 10 4 (] 2
MS4JCD1200 12 48 110 12 4 (] 2
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

CARBIDE

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
) Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Workpiece
Material | A1) 1050, AISI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, Ti-6A-4V etc. | AISI H13 etc.
AISI P20 etc. AISI P21 etc.
DC | Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM) y
1 11100 85 3.3 9500 65 2.6 8000 50 2.0 6400 35 14 -1
1.5 7400 85 3.3 6400 90 .5 5300 50 2.0 4200 35 14 g
2 5600 85 3.3 4800 90 3.5 4000 50 2.0 3200 35 14
2.5 4500 85 3.3 3800 90 3.5 3200 55 2.2 2500 35 14 g
3 3700 90 3.5 3400 90 3.5 2600 60 24 2100 35 14 o
4 3000 110 4.3 2700 90 8I5 2100 70 2.8 1700 50 2.0 é
5 2600 140 5.5 2300 110 4.3 1800 85 3.3 1500 55 2.2 o
6 2300 170 6.7 2000 140 5.5 1500 110 4.3 1300 70 2.8 L
8 1700 180 71 1500 140 5.5 1200 110 4.3 1000 70 2.8 &
10 1400 180 71 1300 140 5.5 950 110 4.3 800 70 2.8 =
12 1200 170 6.7 1100 140 5.5 800 110 4.3 670 70 2.8 d
14
(14
<0.05DC (MAX.0.5mm) <0.02DC g
<2.5DC <2DC (O]
=
==
(O]
Depth of C:)
cut DC DC o
<0.1DC (DC< $2) <0.050C o
<0.2DC (DC=42) s =
7 I <t
=
(&)
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) When drilling, please set the feed rate at 1/3 or below the values above.

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.
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MSTAR END MILLS

MS4XL

End mill, Short cut length, 4 flute, Long neck

00O

Gl e Ml Ml PG 79 R
©) O ©) O
z | BHTA2 15°
87[ g /l *—Bf Type 1
APMX §
L LF e
8
87& f—ﬂf Type 2
APMX 3
1<DC<10 LU . 9
- 8.020
4<DCON=<6 [B<DCON=<10
- 3.008 - 3009
@ 4 flute long neck end mill.
(mm)
No. of 5
Order Number DC APMX LU DN LF DCON Flutes % Type
MS4XLD0100N040 1 1 4 0.94 50 4 4 * 1
MS4XLD0100N060 1 1 6 0.94 50 4 4 * 1
MS4XLD0100N080 1 1 8 0.94 50 4 4 * 1
MS4XLD0100N100 1 1 10 0.94 50 4 4 * 1
MS4XLD0100N120 1 1 12 0.94 50 4 4 * 1
MS4XLD0100N160 1 1 16 0.94 60 4 4 * 1
MS4XLD0110N060 1.1 1.1 6 1.04 50 4 4 * 1
MS4XLD0110N100 1.1 1.1 10 1.04 50 4 4 * 1
MS4XLD0110N160 1.1 1.1 16 1.04 60 4 4 * 1
MS4XLD0120N060 1.2 1.2 6 1.14 50 4 4 * 1
MS4XLD0120N080 1.2 1.2 8 1.14 50 4 4 * 1
MS4XLD0120N100 1.2 1.2 10 1.14 50 4 4 * 1
MS4XLD0120N120 1.2 1.2 12 1.14 50 4 4 * 1
MS4XLD0120N160 1.2 1.2 16 1.14 60 4 4 * 1
MS4XLD0130N060 1.3 1.3 6 1.24 50 4 4 * 1
MS4XLD0130N120 1.3 1.3 12 1.24 50 4 4 * 1
MS4XLD0130N180 1.3 1.3 18 1.24 60 4 4 * 1
MS4XLD0140N060 1.4 1.4 6 1.34 50 4 4 * 1
MS4XLD0140N080 1.4 1.4 8 1.34 50 4 4 * 1
MS4XLD0140N100 1.4 1.4 10 1.34 50 4 4 * 1
MS4XLD0140N120 1.4 1.4 12 1.34 50 4 4 * 1
MS4XLD0140N140 1.4 1.4 14 1.34 60 4 4 * 1
MS4XLD0140N160 1.4 1.4 16 1.34 60 4 4 * 1
MS4XLD0140N220 1.4 1.4 22 1.34 60 4 4 * 1
MS4XLD0150N060 1.5 1.5 6 1.44 50 4 4 * 1
MS4XLD0150N080 1.5 1.5 8 1.44 50 4 4 * 1
MS4XLD0150N100 1.5 15 10 1.44 50 4 4 * 1
MS4XLD0150N120 1.5 1.5 12 1.44 50 4 4 * 1
MS4XLD0150N140 1.5 1.5 14 1.44 60 4 4 * 1
MS4XLD0150N160 1.5 15 16 1.44 60 4 4 * 1
MS4XLD0150N180 1.5 1.5 18 1.44 60 4 4 * 1

* : Stocked in Japan



No. of

(mm)

&g
Order Number DC APMX LU DN LF DCON Flutes g Type
MS4XLD0150N200 1.5 1.5 20 1.44 60 4 4 * 1
MS4XLD0160N060 1.6 1.6 6 1.54 50 4 4 * 1
MS4XLD0160N080 1.6 1.6 8 1.54 50 4 4 * 1
MS4XLD0160N100 1.6 1.6 10 1.54 50 4 4 * 1
MS4XLD0160N120 1.6 1.6 12 1.54 50 4 4 * 1
MS4XLD0160N140 1.6 1.6 14 1.54 60 4 4 * 1
MS4XLD0160N160 1.6 1.6 16 1.54 60 4 4 * 1
MS4XLD0160N180 1.6 1.6 18 1.54 60 4 4 * 1
MS4XLD0160N200 1.6 1.6 20 1.54 60 4 4 * 1
MS4XLD0160N260 1.6 1.6 26 1.54 70 4 4 * 1
MS4XLD0170N060 1.7 1.7 6 1.64 50 4 4 * 1
MS4XLD0170N140 1.7 1.7 14 1.64 60 4 4 * 1
MS4XLD0170N240 1.7 1.7 24 1.64 70 4 4 * 1
MS4XLD0180N060 1.8 1.8 6 1.74 50 4 4 * 1
MS4XLD0180N080 1.8 1.8 8 1.74 50 4 4 * 1
MS4XLD0180N100 1.8 1.8 10 1.74 50 4 4 * 1
MS4XLD0180N120 1.8 1.8 12 1.74 50 4 4 * 1
MS4XLD0180N140 1.8 1.8 14 1.74 60 4 4 * 1
MS4XLD0180N160 1.8 1.8 16 1.74 60 4 4 * 1
MS4XLD0180N180 1.8 1.8 18 1.74 60 4 4 * 1
MS4XLD0180N200 1.8 1.8 20 1.74 60 4 4 * 1
MS4XLD0180N250 1.8 1.8 25 1.74 70 4 4 * 1
MS4XLD0190N060 1.9 1.9 6 1.84 50 4 4 * 1
MS4XLD0190N160 1.9 1.9 16 1.84 60 4 4 * 1
MS4XLD0190N280 1.9 1.9 28 1.84 70 4 4 * 1
MS4XLD0200N060 2 2 6 1.9 50 4 4 * 1
MS4XLD0200N080 2 2 8 1.9 50 4 4 * 1
MS4XLD0200N100 2 2 10 1.9 50 4 4 * 1
MS4XLD0200N120 2 2 12 1.9 50 4 4 * 1
MS4XLD0200N140 2 2 14 1.9 60 4 4 * 1
MS4XLD0200N160 2 2 16 1.9 60 4 4 * 1
MS4XLD0200N180 2 2 18 1.9 60 4 4 * 1
MS4XLD0200N200 2 2 20 1.9 60 4 4 * 1
MS4XLD0200N250 2 2 25 1.9 70 4 4 * 1
MS4XLD0200N300 2 2 30 1.9 70 4 4 * 1
MS4XLD0250N080 2.5 2.5 8 2.4 50 4 4 * 1
MS4XLD0250N120 2.5 2.5 12 2.4 50 4 4 * 1
MS4XLD0250N160 2.5 2.5 16 2.4 60 4 4 * 1
MS4XLD0250N200 2.5 2.5 20 2.4 60 4 4 * 1
MS4XLD0250N250 2.5 2.5 25 24 70 4 4 * 1
MS4XLD0300N080 3 3 8 29 50 6 4 * 1
MS4XLD0300N120 8 3 12 29 50 6 4 * 1
MS4XLD0300N160 3 3 16 29 60 6 4 * 1
MS4XLD0300N200 3 5] 20 29 60 6 4 * 1
MS4XLD0300N250 3 3 25 29 70 6 4 * 1
MS4XLD0300N300 3 3 30 29 70 6 4 * 1
MS4XLD0350N150 3.5 3.5 15 3.4 60 6 4 * 1
MS4XLD0350N250 15 3.5 25 3.4 70 6 4 * 1
MS4XLD0350N350 3.5 3.5 35 3.4 80 6 4 * 1
MS4XLD0400N120 4 4 12 3.9 50 6 4 * 1
MS4XLD0400N160 4 4 16 3.9 60 6 4 * 1

1SO13399
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MSTAR END MILLS

MS4XL

End mill, Short cut length, 4 flute, Long neck

(mm)

No. of | x
Order Number DC APMX LU DN LF DCON Flutes g Type
MS4XLD0400N200 4 4 20 3.9 60 6 4 * 1
MS4XLD0400N250 4 4 25 3.9 70 6 4 * 1
MS4XLD0400N300 4 4 30 3.9 70 6 4 * 1
MS4XLD0400N350 4 4 35 3.9 80 6 4 * 1
MS4XLD0400N400 4 4 40 3.9 90 6 4 * 1
MS4XLD0400N450 4 4 45 3.9 90 6 4 * 1
MS4XLD0400N500 4 4 50 3.9 100 6 4 * 1
MS4XLD0500N160 5 © 16 4.9 60 6 4 * 1
MS4XLD0500N250 5 5 25 4.9 70 6 4 * 1
MS4XLD0500N350 5 5 85 4.9 80 6 4 * 1
MS4XLD0500N500 5 5 50 4.9 110 6 4 * 1
MS4XLD0600N200 6 6 20 5.85 80 6 4 * 2
MS4XLDO0600N300 6 6 30 5.85 90 6 4 * 2
MS4XLD0600N400 6 6 40 5.85 100 6 4 * 2
MS4XLD0600N500 6 6 50 5.85 110 6 4 * 2
MS4XLD0800N300 8 8 30 7.85 90 8 4 * 2
MS4XLD0800N500 8 8 50 7.85 110 8 4 * 2
MS4XLD0800N700 8 8 70 7.85 130 8 4 * 2
MS4XLD1000N400 10 10 40 9.7 100 10 4 * 2
MS4XLD1000N600 10 10 60 9.7 120 10 4 * 2
MS4XLD1000N800 10 10 80 9.7 140 10 4 * 2
* : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron,

Alloy steel, Pre-hardened steel

Carbon steel, Cast iron,
Alloy steel, Pre-hardened steel

Workpiece Workpiece
LI AISI 1050, AISI No 35 B, ML AIS| 1050, AISI No 35 B,
AISI P20, AISI P21 etc. AISI P20, AISI P21 etc.
DC LU Revolution Table feed Depth of cut DC LU Revolution Table feed Depth of cut
(mm) | (mm) (min) (mm/min) (IPM) ap (mm) (mm) | (mm) (min") (mm/min) (IPM) ap (mm)
4 40000 3000 118.1 0.04 15 20000 3000 118.1 0.6
1 8 36000 2400 94.5 0.03 35| 25 11000 1600 63.0 0.15
12 20000 1000 394 0.02 35 5500 800 31.5 0.06
16 10000 500 19.7 0.005 12 18000 3000 118.1 1
6 40000 3000 118.1 0.05 20 12000 2000 78.7 0.5
1.2 10 36000 2400 94.5 0.04 4 30 8000 1300 51.2 0.2
- 12 20000 1200 47.2 0.03 40 4200 700 27.6 0.08
16 12000 600 23.6 0.01 50 2400 400 15.7 0.03
6 40000 3200 126.0 0.06 16 14000 2700 106.3 1
1.5 12 32000 2400 94.5 0.05 5 25 9500 1800 70.9 0.5
- 16 16000 1100 43.3 0.03 35 6400 1200 47.2 0.2
20 10000 600 23.6 0.01 50 3200 600 23.6 0.05
6 40000 3600 141.7 0.08 20 11000 2200 86.6 1.2
1.8 12 32000 2800 110.2 0.06 6 30 8000 1600 63.0 0.6
- 20 12000 1000 39.4 0.02 40 5400 1100 43.3 0.25
25 7000 600 23.6 0.01 50 3200 640 25.2 0.15
6 40000 4000 157.5 0.1 30 8000 1600 63.0 1.6
12 32000 3200 126.0 0.07 8 50 4000 800 815 0.5
2 16 24000 2400 94.5 0.05 70 2000 400 15.7 0.2
20 12000 1200 47.2 0.03 40 6400 1300 51.2 2
30 5000 500 19.7 0.01 10 60 3200 640 25.2 0.6
8 32000 4000 157.5 0.2 80 1600 320 12.6 0.3
25| 25 9000 1100 43.3 0.04
50 2500 300 11.8 0.005 DC
8 25000 3600 141.7 0.4 Depth of cut <ap
3 16 18000 2500 98.4 0.2 P u
25 12000 1700 66.9 0.1 )
30 7000 800 31.5 0.05 DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above
table as a start reference point.
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MSTAR END MILLS

MS4XL

= Inch sizes

End mill, Short cut length, 4 flute, Long neck

00

DC<1/8  DC21/8
Carbon Steel, Alloy Steel, Cast Iron | Tool Seel,Pre-Hardened Stee, Hardered S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy]  CoPPerAlloy | Aluminum Alioy
© O O O O
Z | BHTA2 15°
8L§ /l - Type 1
APMX 3
LU 2
LF
Z
o
87 - Type 2
DC<.2500" APMX §
0 LU Pa)
- .0008" LF
@ DCON=.1250"DCON=.1875"DCON=.2500"
0 0 0
- .00024" - .00031" - .00035"
@ 4 flute long neck end mill.
(inch)
No. of %
Order Number DC APMX LU DN LF DCON Flutes | © Type
»n
MS4XLD1/16N0375 .0625 .0625 .3750 .0601 2.0 .1250 4 ® 1
MS4XLD1/16N0500 .0625 .0625 .5000 .0601 2.0 11250 4 (] 1
MS4XLD1/16N0750 .0625 .0625 .7500 .0601 2.0 11250 4 (] 1
MS4XLD3/32N0562 .0938 .0938 .5625 .0898 2.0 .1250 4 ® 1
MS4XLD3/32N0750 .0938 .0938 .7500 .0898 2.0 .1250 4 ® 1
MS4XLD3/32N1125 .0938 .0938 1.1250 .0898 25 .1250 4 ® 1
MS4XLD1/8N0750 .1250 .1250 .7500 1211 2.0 .1250 4 (] 2
MS4XLD3/16N1125 .1875 .1875 1.1250 .1836 25 .1875 4 ® 2
MS4XLD1/4N1500 .2500 .2500 1.5000 .2441 3.0 .2500 4 ® 2
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron,
Workpiece Alloy steel, Pre-hardened steel
Material AISI 1050, AISI No 35 B,
AISI P20, AISI P21 etc.
DC LU Revolution Table feed Depth of cut
(inch) | (inch) (min") (IPM) (ingh)
.3750 40000 121.0 .0028
.0625 | .5000 30000 68.0 .0016
.7500 10000 14.2 .0008
.5625 33000 109.1 .003
.0938 | .7500 20000 56.6 .002
1.1250 10000 18.8 .001
1250 | .7500 25000 96.5 .004
1875 |1.1250 17000 72.2 .006
.2500 1.5000 13000 73.7 .008
DC
Depth of cut <ap
) DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions.

Please use the above table as a start reference point.
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MS2

ES

End mill, 2 flute, For Swiss-Type lathes

00O

Carbon Stee, Alloy Steel, Cast Iron {ToolSeel, PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Stoel  [HEARTEERANEN CopporAloy | Aluminum Alloy
O ©) ©) O O
1 BHTA215° -
JSS - [§ e
APMX
=z
8 It [§ Tvee
APMX L
=
30012 8E - — [§ Type 3
- 0.020 APMX
@ 4<DCON<6 |[7<DCON<10 LF
0 0
- 0.008 - 0.009
@ 2 flute end mill.
Overall length 35mm (mm)
No. of %
Order Number DC APMX LF DCON Flutes [ © Type
n
MS2ESD0300L35S04 3 3 35 4 2 ° 1
MS2ESD0350L35S04 3.5 3.5 &5 4 2 () 1
MS2ESD0400L35S04 4 4 35 4 2 () 2
MS2ESD0500L35S05 5 5 B85 5 2 () 2
MS2ESD0500L35S06 5 5 35 6 2 () 1
MS2ESD0600L35S05 6 6 85 5 2 () 3
MS2ESD0600L35S06 6 6 35 6 2 [} 2
MS2ESD0700L35S07 7 6 85 7 2 [} 2
MS2ESD0800L35S07 8 6 35 7 2 o 3
MS2ESD0800L35S08 8 6 35 8 2 [} 2
MS2ESD1000L35S07 10 6 35 7 2 [} 3
MS2ESD1000L35S10 10 6 35 10 2 [} 2
MS2ESD1200L35S10 12 6 35 10 2 [} 3

Overall length 45mm

(mm)

No. of 5
Order Number DC APMX LF DCON Flutes % Type
MS2ESD0300L45S04 3 3 45 4 2 o 1
MS2ESD0350L45S04 Bi5) 8.9 45 4 2 ® 1
MS2ESD0400L45S04 4 4 45 4 2 ® 2
MS2ESD0500L45S06 5 5 45 6 2 ® 1
MS2ESD0600L45S06 6 6 45 6 2 ® 2
MS2ESD0700L45S07 7 7 45 7 2 ® 2
MS2ESD0800L45S07 8 8 45 7 2 ® 3
MS2ESD0800L45S08 8 8 45 8 2 ® 2
MS2ESD1000L45S07 10 10 45 7 2 ® 3
MS2ESD1000L45S10 10 10 45 10 2 ® 2
MS2ESD1200L45S10 12 12 45 10 2 ® 3
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

CARBIDE

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Workbi Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
orkpiece
Material | Ais1 1050, AlSI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, Ti-6Al-4V etc. | AISI H13 etc.
AIS| P20 etc. AISI P21 etc.

DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM) .
3 10000 600 23.6 7000 400 15.7 6000 300 11.8 5000 120 4.7 :tl
4 7500 600 23.6 5200 400 15.7 4500 300 11.8 4000 120 4.7 m
5 6000 600 23.6 4200 400 15.7 3600 300 11.8 3200 120 4.7 -
6 5000 600 23.6 3500 400 15.7 3000 300 11.8 2700 120 4.7 2
7 4500 560 22.0 3000 360 14.2 2700 280 11.0 2300 110 4.3 o
8 4000 520 20.5 2800 350 13.8 2400 260 10.2 2000 110 4.3 é
10 3200 450 17.7 2200 300 11.8 1900 230 9.1 1600 100 3.9 4
12 2700 410 16.1 1900 270 10.6 1600 210 8.3 1300 100 3.9 IﬁI.J
<0.2DC DC <0.05DC DC |<£
De‘c’gg of <1DC <0.2DC <1DC <0.1DC -
h )i o
o
DC:Dia. g
Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective. o
Note 2) If the depth of cut is smaller than this table, feed rate can be increased. %
Note 3) When drilling, please set the feed rate at 1/3 or below of the above value. <:.'>
Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution o
and the feed rate proportionately. Z
T}
L
=
<C
T
o
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MS3

ES

End mill, 3 flute, For Swiss-Type lathes

00

Carbon Steel, Alloy Steel, Cast Iron |Too el Preerdened Seel HardenedSieell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy]  ~oPPerAlloy | Aluminum Alloy
© O O O O
1 BHTA215°
4
Sy —— = B e
APMX
LF
4
g B [gwe2
APMX
LF
4
3<DC=<12 Q - . |0
o LRt
- 0.020 APMX
@ 4<DCON<6 |7<DCON<10 LF
0 0
- 0.008 - 0.009
@ 3 flute end mill.
Overall length 35mm (mm)
No. of %
Order Number DC APMX LF DCON Flutes [ © Type
(%)
MS3ESD0300L35S04 3 3 35 4 3 ® 1
MS3ESD0350L35S04 315 3.5 85 4 3 [} 1
MS3ESD0400L35S04 4 4 35 4 3 ® 2
MS3ESD0500L35S05 5 5 85) 5 3 ® 2
MS3ESD0500L35S06 5 5 35 6 3 ® 1
MS3ESD0600L35S05 6 6 85) 5 3 [} 3
MS3ESD0600L35S06 6 6 35 6 3 ® 2
MS3ESD0700L35S07 7 6 35 7 3 [} 2
MS3ESD0800L35S07 8 6 35 7 3 o 3
MS3ESD0800L35S08 8 6 35 8 3 () 2
MS3ESD1000L35S07 10 6 35 7 3 ® 3
MS3ESD1000L35S10 10 6 35 10 3 ® 2
MS3ESD1200L35S10 12 6 35 10 3 ® 3

Overall length 45mm

(mm)

No. of %

Order Number DC APMX LF DCON Flutes % Type
MS3ESD0300L45S04 3 3 45 4 3 ® 1
MS3ESD0350L45S04 S5 3.5 45 4 3 [} 1
MS3ESD0400L45S04 4 4 45 4 3 o 2
MS3ESD0500L45S06 5 5 45 6 3 [} 1
MS3ESD0600L45S06 6 6 45 6 3 ® 2
MS3ESD0700L45S07 7 7 45 7 3 [} 2
MS3ESD0800L45S07 8 8 45 7 3 ® 3
MS3ESD0800L45S08 8 8 45 8 3 (] 2
MS3ESD1000L45S07 10 10 45 7 3 ® 3
MS3ESD1000L45S10 10 10 45 10 3 [} 2
MS3ESD1200L45S10 12 12 45 10 3 ® 3

@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

CARBIDE

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Workbi Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
orkpiece
Material | Ais1 1050, AlSI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, Ti-6Al-4V etc. | AISI H13 etc.
AIS| P20 etc. AISI P21 etc.

DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM) .
3 10000 600 23.6 7000 400 15.7 6000 300 11.8 5000 120 4.7 :tl
4 7500 600 23.6 5200 400 15.7 4500 300 11.8 4000 120 4.7 m
5 6000 600 23.6 4200 400 15.7 3600 300 11.8 3200 120 4.7 -
6 5000 600 23.6 3500 400 15.7 3000 300 11.8 2700 120 4.7 2
7 4500 560 22.0 3000 360 14.2 2700 280 11.0 2300 110 4.3 o
8 4000 520 20.5 2800 350 13.8 2400 260 10.2 2000 110 4.3 é
10 3200 450 17.7 2200 300 11.8 1900 230 9.1 1600 100 3.9 4
12 2700 410 16.1 1900 270 10.6 1600 210 8.3 1300 100 3.9 IﬁI.J
<0.2DC DC <0.05DC DC |<£
De‘c’gg of <1DC <0.2DC <1DC <0.1DC -
h )i o
o
DC:Dia. g
Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective. o
Note 2) If the depth of cut is smaller than this table, feed rate can be increased. %
Note 3) When drilling, please set the feed rate at 1/3 or below of the above value. <:.'>
Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution o
and the feed rate proportionately. Z
T}
L
=
<C
T
o
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MS4EC

End mill, 4 flute, For Swiss-Type lathes

®

Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pre-Hadened Steel Hadened Steel|  Hardened Steel Hardened Steel Austeniti Titanium Alloy, )
<30HRC) T (S45HRC) TE55HRC) . | (o55HRC) | Steinkess Steel |Heat ResistantAlloy] COPPerAlloy | Aluminum Alloy
© @) @) @) @)
: BHTA2 15°
4
PR E=m=—
| |aPmx
LF
=z
8 T 7 4B’ l § Type 2
] APMX
LF
DC<12 | DC>12 g — I 18 1ypes
(=]
- 8.020 - 0,030 N APMX
@ 4<DCON<6 |[7<DCON<10 LF
0 0
- 0.008 - 0.009
@4 flute end mill.
Overall length 35mm (mm)
No. of X
Order Number DC APMX LF DCON Flutes [ © Type
0
MS4ECD0300L35S04 3 3 35 4 4 ® 1
MS4ECD0350L35S04 3.5 35 85 4 4 ° 1
MS4ECD0400L35S04 4 4 35 4 4 () 2
MS4ECD0500L35S05 5 5 85 5 4 ° 2
MS4ECD0500L35S06 5 5 35 6 4 ® 1
MS4ECD0600L35S05 6 6 85 5 4 () 3
MS4ECD0600L35S06 6 6 35 6 4 ® 2
MS4ECD0700L35S07 7 6 &5 7 4 () 2
MS4ECD0800L35S07 8 6 35 7 4 ® 3
MS4ECD0800L35S08 8 6 35 8 4 ® 2
MS4ECD1000L35S07 10 6 35 7 4 ® 3
MS4ECD1000L35S10 10 6 &5 10 4 ® 2
MS4ECD1200L35S10 12 6 35 10 4 [ ] 3

Overall length 45mm

(mm)

No. of %

Order Number DC APMX LF DCON Flutes % Type
MS4ECD0300L45S04 3 3 45 4 4 [ 1
MS4ECD0350L45S04 B85 3.5 45 4 4 ® 1
MS4ECD0400L45S04 4 4 45 4 4 [ 2
MS4ECD0500L45S06 5 © 45 6 4 [ 1
MS4ECD0600L45S06 6 6 45 6 4 [ 2
MS4ECD0700L45S07 7 7 45 7 4 ® 2
MS4ECD0800L45S07 8 8 45 7 4 [ 3
MS4ECD0800L45S08 8 8 45 8 4 ® 2
MS4ECD1000L45S07 10 10 45 7 4 ® 3
MS4ECD1000L45S10 10 10 45 10 4 ® 2
MS4ECD1200L45S10 12 12 45 10 4 ® 3
MS4ECD1400L45S10 14 14 45 10 4 ® 8

@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Workpiece]
Material | AISI 1050, AISI 35, AISI H13, AISI W1-10, AISI 304, AISI 306, Ti-6Al-4V etc. AlSI H13 etc.
AISI P20 etc. AISI P21 etc.
DC | Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) [ (mm/min) (IPM) (min™) [ (mm/min) (IPM) (min™) [ (mm/min) (IPM) (min™) | (mm/min) (IPM)
3 10000 900 354 7000 600 23.6 6000 450 17.7 5000 180 71
4 7500 900 354 5200 600 23.6 4500 450 17.7 4000 180 71
5 6000 900 354 4200 600 23.6 3600 450 17.7 3200 180 71
6 5000 900 354 3500 600 23.6 3000 450 17.7 2700 180 71
7 4500 840 33.1 3000 540 21.3 2700 420 16.5 2300 160 6.3
8 4000 780 30.7 2800 520 20.5 2400 390 15.4 2000 160 6.3
10 3200 680 26.8 2200 450 17.7 1900 340 13.4 1600 140 55
12 2700 620 244 1900 410 16.1 1600 310 12.2 1300 120 4.7
14 2300 550 21.7 1600 350 13.8 1400 280 11.0 1200 120 4.7
<0.2DC DC <0.05DC DC
Deﬁ’fﬂ o =1bc <0.2DC <1DC <0.1DC
7 7
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 3) When drilling, please set the feed rate at 1/3 or below the values above.

)

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
)
)

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution

and the feed rate proportionately.
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MSTAR END MILLS

MSZXLB = Inch sizes

Ball nose, 2 flute, Long neck

L0

i

Carbon Steel, Aloy Steel, Cast Iron [Too Stel, PreHadened See, Hardened See] -~ Hardened steel Hardened steel Austenitic Titanium Alloy, )
(<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  COPPSrAlloy | Aluminum Alloy
©) @) O O O
é_ =
o
8 i, Type 1
RE ——{BHTA215°| >
APMX I}
LU 8
LF
4
[=]
8 &k ~—F | Type2
RE APMX &
0078'<REX.1250" LU 8
+.0004" LE
@ DCON=.1250"| DCON=.1875"| DCON=.2500"
0 0 0
- .00024" - .00031" - .00035"
@ 2 flute, long neck, ball nose end mill for general purpose.
(inch)
No. of %
Order Number RE DC APMX LU DN LF DCON | Flutes | © Type
n
MS2XLBD1/64N0094 .00781 .0156 .01563 .0938 | .0144 2.0 .1250 2 A 1
MS2XLBD1/64N0125 .00781 .0156 .01563 1250 | .0144 2.0 11250 2 A 1
MS2XLBD1/64N0187 .00781 .0156 .01563 1875 | .0144 2.0 .1250 2 A 1
MS2XLBD1/32N0187 .01563 | .0313 .03125 1875 | .0301 2.0 11250 2 A 1
MS2XLBD1/32N0250 .01563 | .0313 .03125 .2500 | .0301 2.0 .1250 2 A 1
MS2XLBD1/32N0375 .01563 | .0313 .03125 .3750 | .0301 2.0 11250 2 A 1
MS2XLBD1/16N0375 .03125 | .0625 .0625 .3750 | .0601 2.0 .1250 2 A 1
MS2XLBD1/16N0500 .03125 | .0625 .0625 .5000 | .0601 2.0 11250 2 A 1
MS2XLBD1/16N0750 .03125 | .0625 .0625 .7500 | .0601 2.0 .1250 2 A 1
MS2XLBD3/32N0562 .04688 | .0938 .09375 .5625 | .0898 2.0 11250 2 A 1
MS2XLBD3/32N0750 .04688 | .0938 .09375 .7500 | .0898 2.0 .1250 2 A 1
MS2XLBD3/32N1125 .04688 | .0938 .09375 | 1.1250 | .0898 2.5 11250 2 A 1
MS2XLBD1/8N0750 .06250 | .1250 .1250 .7500 1211 2.0 11250 2 A 2
MS2XLBD3/16N1125 .09375 | .1875 1875 1.1250 | .1836 2.5 1875 2 A 2
MS2XLBD1/4N1500 .12500 | .2500 .2500 1.5000 | .2441 3.0 .2500 2 A 2
A : This item to be discontinued with in two years. 1SO13399 >1002




RECOMMENDED CUTTING CONDITIONS

Workpiece Material

Hardened steel (45—55HRC)

AISI H13 etc.
RE LU Revolution Table feed Deptgpm‘ cut
(inch) (inch) (min"") (IPM) (inch)
.0938 40000 21.2 .0002
.0078 | .1290 30000 17.7 .0002
1875 20000 10.6 .0001
1875 40000 70.8 .0008
.0156 | .2500 25000 44.3 .0008
3750 15000 26.6 .0004
3750 40000 113.4 .0028
.0313 | .5000 30000 85.1 .0016
.7500 10000 28.4 .0008
.5625 40000 141.8 .003
0469 | .7500 20000 70.8 .002
1.1250 10000 35.5 .001
.0625 | .7500 30000 124.0 .004
.0938 1.1250 20000 106.3 .006
1250 [1.5000 15000 106.3 .008

Depth of cut

<0.1RE (RE<3/64)
<0.2RE (RE>3/64)

<
WMA r =ap

RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above
table as a start reference point.
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MSTAR END MILLS

MS2MRB

Corner radius, Medium cut length, 2 flute

DC<3

L0

DC=>3

e v Rl sl I 0 I
©) ©) ©) @) O
] BHTA2 15°
RE" | apmx §
LF a
= ] ] ez
RE M §
1=DC=<12 LF °
- 8.020
4<DCON<6 | 8<DCON=<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ 2 flute corner radius end mill for general use.
(mm)
No. of %

Order Number DC RE APMX LF DCON Flutes % Type
MS2MRBDO0100R010 1 0.1 2 40 4 2 * 1
MS2MRBD0100R020 1 0.2 2 40 4 2 () 1
MS2MRBD0100R030 1 0.3 2 40 4 2 [ ) 1
MS2MRBD0150R010 1.5 0.1 & 40 4 2 * 1
MS2MRBD0150R020 1.5 0.2 3 40 4 2 (] 1
MS2MRBD0150R030 1.5 0.3 3 40 4 2 (] 1
MS2MRBD0150R050 1.5 0.5 3 40 4 2 [ ) 1
MS2MRBD0200R010 2 0.1 4 40 4 2 * 1
MS2MRBD0200R020 2 0.2 4 40 4 2 [ 1
MS2MRBD0200R030 2 0.3 4 40 4 2 [ 1
MS2MRBD0200R050 2 0.5 4 40 4 2 [ 1
MS2MRBD0250R010 2.5 0.1 © 40 4 2 * 1
MS2MRBD0250R020 2.5 0.2 5 40 4 2 [ 1
MS2MRBD0250R030 2.5 0.3 5 40 4 2 ® 1
MS2MRBD0250R050 2.5 0.5 5 40 4 2 ® 1
MS2MRBD0300R010 3 0.1 6 50 6 2 * 1
MS2MRBD0300R020 3 0.2 6 50 6 2 ® 1
MS2MRBD0300R030 3 0.3 6 50 6 2 ® 1
MS2MRBD0300R050 3 0.5 6 50 6 2 ® 1
MS2MRBD0300R100 3 1 6 50 6 2 ® 1
MS2MRBD0400R010 4 0.1 8 50 6 2 * 1
MS2MRBD0400R020 4 0.2 8 50 6 2 (] 1
MS2MRBD0400R030 4 0.3 8 50 6 2 (] 1
MS2MRBD0400R050 4 0.5 8 50 6 2 (] 1
MS2MRBD0400R100 4 1 8 50 6 2 (] 1
MS2MRBD0500R010 o) 0.1 10 50 6 2 * 1
MS2MRBD0500R020 5 0.2 10 50 6 2 [ 1
MS2MRBD0500R030 ® 0.3 10 50 6 2 () 1
MS2MRBD0500R050 5 0.5 10 50 6 2 [ 1
MS2MRBD0500R100 ) 1 10 50 6 2 () 1
MS2MRBDO0600R010 6 0.1 12 50 6 2 * 2

@ : USA Stock * : Stocked in Japan



(mm)

No. of

&2
Order Number DC RE APMX LF DCON Flutes g Type
MS2MRBDO0600R020 6 0.2 12 50 6 2 [ 2
MS2MRBDO0600R030 6 0.3 12 50 6 2 () 2
MS2MRBDO0600R050 6 0.5 12 50 6 2 [ 2
MS2MRBD0600R100 6 1 12 50 6 2 () 2
MS2MRBD0600R150 6 15 12 50 6 2 [ 2
MS2MRBD0600R200 6 2 12 50 6 2 [ 2
MS2MRBD0800R020 8 0.2 16 60 8 2 * 2
MS2MRBD0800R030 8 0.3 16 60 8 2 * 2
MS2MRBD0800R050 8 0.5 16 60 8 2 * 2
MS2MRBD0800R100 8 1 16 60 8 2 * 2
MS2MRBD0800R150 8 1.5 16 60 8 2 * 2
MS2MRBD0800R200 8 2 16 60 8 2 * 2
MS2MRBD0800R250 8 25 16 60 8 2 * 2
MS2MRBD0800R300 8 3 16 60 8 2 * 2
MS2MRBD1000R020 10 0.2 20 70 10 2 * 2
MS2MRBD1000R030 10 0.3 20 70 10 2 * 2
MS2MRBD1000R050 10 0.5 20 70 10 2 * 2
MS2MRBD1000R100 10 1 20 70 10 2 * 2
MS2MRBD1000R150 10 15 20 70 10 2 * 2
MS2MRBD1000R200 10 2 20 70 10 2 * 2
MS2MRBD1000R250 10 25 20 70 10 2 * 2
MS2MRBD1000R300 10 & 20 70 10 2 * 2
MS2MRBD1200R020 12 0.2 24 75 12 2 * 2
MS2MRBD1200R030 12 0.3 24 75 12 2 * 2
MS2MRBD1200R050 12 0.5 24 75 12 2 * 2
MS2MRBD1200R100 12 1 24 75 12 2 * 2
MS2MRBD1200R150 12 15 24 75 12 2 * 2
MS2MRBD1200R200 12 2 24 75 12 2 * 2
MS2MRBD1200R250 12 25 24 75 12 2 * 2
MS2MRBD1200R300 12 8 24 75 12 2 * 2
1SO13399 > 1002
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MSTAR END MILLS

MS2MRB

Corner radius, Medium cut length, 2 flute

CARBIDE
RECOMMENDED CUTTING CONDITIONS
Carbon steel, Cast iron, Hardened steel (45—55HRC)
. Alloy steel, Pre-hardened steel
w Workp@ce
= Material | Ajs| 1050, AISI No 35 B, AISI H13 etc.
=) AISI P20, AISI P21 etc.
(e}
n DC Revolution Table feed Depth of cut Revolution Table feed Depth of cut
r (mm) (min') (mm/min) (1IPM) (mm) (min") (mm/min) (IPM) (mm)
:tl 1 40000 2000 78.7 0.06 32000 1600 63.0 0.06
o0 1.5 40000 3000 118.1 0.12 32000 1900 74.8 0.08
2 30000 3000 1181 0.18 24000 1900 74.8 0.10
2.5 24000 2600 102.4 0.25 19000 1600 63.0 0.13
3 20000 2300 90.6 0.30 16000 1400 55.1 0.15
4 15000 2000 78.7 0.40 12000 1200 47.2 0.20
o 5 12000 1600 63.0 0.50 9000 900 35.4 0.25
';.'_J 6 10000 1400 55.1 0.60 7000 700 27.6 0.30
'<£ 8 8000 1000 39.4 0.80 5600 550 21.7 0.40
r 10 6400 900 35.4 1.00 4500 500 19.7 0.50
g 12 5400 820 32.3 1.00 3800 450 17.7 0.50
14
<
m
o <Please refer to the list above
= for depth of cut.
= DC
S Depth of
8 esut <1DC <Please refer to the list above
o for depth of cut.
= )
L
=
<t
= =
o DC:Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) In case of slotting with over 3 mm endmill, please reduce revolution to 50—70% of above value, and reduce feed rate to 40—60% of
above value.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

n
4
=
=
a
=
i
a
o
o
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MS4MRB

Corner radius, Medium cut length, 4 flute

L0

Carbon Steel, Alloy Steel, Cast Iron {Too Steel, reHardened Seel Hardened Sieé| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy]  CoPPerAlloy | Aluminum Alioy
©) © O O O O
i BHTA2 15°
. = N
RE  |APMX §
LF a
87 - Type 2
RE APMX §
DC=12 DC>12 L =
0 0
- 0.020 - 0.030
@ DCON=6 [8<DCON=<10[12<DCON=<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@4 flute corner radius end mill for general use.
(mm)
No. of 5
Order Number DC RE APMX LF DCON Flutes | S Type
n
MS4MRBD0300R010 3 0.1 8 45 6 4 * 1
MS4MRBD0300R020 3 0.2 8 45 6 4 * 1
MS4MRBD0300R030 3 0.3 8 45 6 4 * 1
MS4MRBD0300R050 3 0.5 8 45 6 4 * 1
MS4MRBD0300R100 3 1 8 45 6 4 * 1
MS4MRBD0400R010 4 0.1 1 45 6 4 * 1
MS4MRBD0400R020 4 0.2 1 45 6 4 * 1
MS4MRBD0400R030 4 0.3 11 45 6 4 * 1
MS4MRBD0400R050 4 0.5 11 45 6 4 * 1
MS4MRBD0400R100 4 1 1 45 6 4 * 1
MS4MRBD0500R010 5 0.1 13 50 6 4 * 1
MS4MRBD0500R020 O 0.2 13 50 6 4 * 1
MS4MRBD0500R030 5 0.3 13 50 6 4 * 1
MS4MRBD0500R050 O 0.5 13 50 6 4 * 1
MS4MRBD0500R100 5 1 13 50 6 4 * 1
MS4MRBD0600R010 6 0.1 13 50 6 4 * 2
MS4MRBD0600R020 6 0.2 13 50 6 4 * 2
MS4MRBD0600R030 6 0.3 13 50 6 4 * 2
MS4MRBD0600R050 6 0.5 13 50 6 4 * 2
MS4MRBD0600R100 6 1 13 50 6 4 * 2
MS4MRBD0600R150 6 1.5 13 50 6 4 * 2
MS4MRBD0600R200 6 2 13 50 6 4 * 2
MS4MRBD0800R020 8 0.2 19 60 8 4 * 2
MS4MRBD0800R030 8 0.3 19 60 8 4 * 2
MS4MRBD0800R050 8 0.5 19 60 8 4 * 2
MS4MRBD0800R100 8 1 19 60 8 4 * 2
MS4MRBD0800R150 8 1.5 19 60 8 4 * 2
MS4MRBD0800R200 8 2 19 60 8 4 * 2
MS4MRBD0800R250 8 2.5 19 60 8 4 * 2
MS4MRBD0800R300 8 & 19 60 8 4 * 2
MS4MRBD1000R020 10 0.2 22 70 10 4 * 2
* : Stocked in Japan 1SO13399 >1002
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MSTAR END MILLS

MS4MRB

Corner radius, Medium cut length, 4 flute

(mm)

No. of %

Order Number DC RE APMX LF DCON Flutes % Type
MS4MRBD1000R030 10 0.3 22 70 10 4 * 2
MS4MRBD1000R050 10 0.5 22 70 10 4 * 2
MS4MRBD1000R100 10 1 22 70 10 4 * 2
MS4MRBD1000R150 10 1.5 22 70 10 4 * 2
MS4MRBD1000R200 10 2 22 70 10 4 * 2
MS4MRBD1000R250 10 2.5 22 70 10 4 * 2
MS4MRBD1000R300 10 3 22 70 10 4 * 2
MS4MRBD1200R020 12 0.2 26 75 12 4 * 2
MS4MRBD1200R030 12 0.3 26 75 12 4 * 2
MS4MRBD1200R050 12 0.5 26 75 12 4 * 2
MS4MRBD1200R100 12 1 26 75 12 4 * 2
MS4MRBD1200R150 12 1.5 26 75 12 4 * 2
MS4MRBD1200R200 12 2 26 75 12 4 * 2
MS4MRBD1200R250 12 2.5 26 75 12 4 * 2
MS4MRBD1200R300 12 3 26 75 12 4 * 2
MS4MRBD1600R050 16 0.5 32 90 16 4 * 2
MS4MRBD1600R100 16 1 32 90 16 4 * 2
MS4MRBD1600R150 16 1.5 32 90 16 4 * 2
MS4MRBD1600R200 16 2 32 90 16 4 * 2
MS4MRBD1600R250 16 25 32 90 16 4 * 2
MS4MRBD1600R300 16 3 32 90 16 4 * 2
MS4MRBD2000R050 20 0.5 38 100 20 4 * 2
MS4MRBD2000R100 20 1 38 100 20 4 * 2
MS4MRBD2000R150 20 1.5 38 100 20 4 * 2
MS4MRBD2000R200 20 2 38 100 20 4 * 2
MS4MRBD2000R250 20 2.5 38 100 20 4 * 2
MS4MRBD2000R300 20 3 38 100 20 4 * 2

% : Stocked in Japan

1SO13399
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RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Workpi Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
orkpiece]
Material | Als1 1050, AIs! 35, AISI H13, AISI W1-10, AISI 304, AISI 306, AISI H13 etc.
AlSI P20 etc. AISI P21 etc. Ti-6Al-4V etc.
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM)
3 16000 1500 59.1 10000 800 31.5 7400 480 18.9 8000 240 9.4
4 12000 1800 70.9 8000 1000 39.4 5600 600 23.6 6000 240 9.4
5 9600 1800 70.9 6400 1000 39.4 4400 600 23.6 4800 240 9.4
6 8000 1800 70.9 5300 1000 39.4 3700 600 23.6 4000 240 9.4
8 6000 1600 63.0 4000 900 35.4 2800 560 22.0 3000 240 9.4
10 4800 1400 55.1 3200 800 31.5 2200 500 19.7 2400 240 9.4
12 4000 1200 47.2 2700 700 27.6 1800 430 16.9 2000 230 9.1
16 3000 960 37.8 2000 560 22.0 1400 360 14.2 1500 190 7.5
20 2400 800 31.5 1600 480 18.9 1100 300 11.8 1200 170 6.7
<0.05DC
<1DC
<0.1DC
DC
Depth of
cut <1.5DC 0.1DC DC
7
<0.05DC
4
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.
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MS PLUS END MILLS

MP3C =

Chamfer cutter, 3 flute

2

CARBIDE Carbon Steel, Aloy Steel, Cast Iron | Too Seel,Pre-Hardened Stee, Hardened Sieell  Hardened Steel Hardened Steel Austenitic Titanium Alloy, A
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy] ©°PPerAlloy | Aluminum Alloy
©) ©) O ©) ©)
\
BHTA2 15°
DCN
T =z
W 8= | - 3 Type 1
< KAPR a
=2
(<] —=—APNX
(72} —Lu—
LF
-
-
é [DCN -
N
Tl E—
(2] KAPR
= DCN {
o @ ~——APMX
§ +0.03 LF
DCON=6 |8<DCON<10| DCON=12
s QT
TT]
o - 0.008 - 0.009 - 0.011
ﬁ @The optimum helix flutes provides great sharpness and suppresses the occurrence of burrs.
r (mm)
1]
e No. of | x
g Order Number DC DCN APMX KAPR LU LF DCON |Flutes (% Type
(O]
% MP3CD0200 2 0.3 0.85 45° 6 50 6 3 ® 1
S MP3CD0400 4 0.3 1.85 45° 12 50 6 3| e | 1
2 MP3CD0600 6 0.3 2.85 45° — 50 6 3 ® 2
A MP3CD0800 8 0.4 3.8 45° = 60 8 & ® 2
= MP3CD1000 10 0.5 4.75 45° - 70 10 3 * 2
% MP3CD1200 12 0.5 5.75 45° = 75 12 & [ ] 2
(&)
RECOMMENDED CUTTING CONDITIONS
H Corner and Hole Chamfering
n
|
= Carbon Steel, Ductile Cast Iron, Alloy Steel (325HB) (38 —45HRC)
= , | Non-alloy Steel (C20.55%)
2 Workpiece Material
w
a
(_Dl Revolution Table Feed Corner Hole Revolution Table Feed Corner Hole
n DC @ e Chamfering Chamfering 5 v Chamfering Chamfering
ap ap ap ap
(mm) (inch) (min™) (IPM) (inch) (inch) (min™) (IPM) (inch) (inch)
2 .079 16000 55.1 <.024 <.016 11000 35.0 <.024 <.016
4 157 8000 28.3 <.047 <.031 5600 17.7 <.047 <.031
6 .236 5300 18.9 <.071 <.047 3700 11.8 <.071 <.047
8 .315 4000 14.2 <.094 <.063 2800 9.1 <.094 <.063
10 -394 3200 1.4 <.098 <.079 2200 71 <.098 <.079
12 472 2700 9.4 <.098 <.094 1900 5.9 <.098 <.094
Corner Chamfering Hole Chamfering|
Depth of Cut : ap |
| 3 ltr ®

Note 1) For austenitic stainless steel the use of water-soluble coolant is effective.

Note 2) The revolution and feed rate can be increased with a smaller depth of cut.

Note 3) Vibration may occur if the rigidity of machine or workpiece material is low. In this case, please reduce the revolution and feed rate
proportionately.

I068 @ :USAStock % : Stocked in Japan 1S013399 > 1002




2 .079 | 13000 37.0 <.055 9500 24.4 <.055 8000 18.1 <.055 | 6400 12.2 <.055
4 157 6400 18.1 <.110 4800 12.2 <.110 4000 9.1 <.110 3200 5.9 <.110
6 .236 4200 11.8 <.165 3200 8.3 <.165 2700 6.3 <165 | 2100 3.9 <.165
8 .315 3200 9.1 <.220 2400 6.3 <.220 | 2000 4.7 <.220 1600 3.0 <.220
10 -394 2500 7.1 <.276 1900 4.7 <.276 1600 3.6 <.276 1300 2.4 <.276
12 472 2100 5.9 <.331 1600 3.9 <.331 1300 3.0 <.331 1100 2.1 <.331

Austenitic stainless steel, Hardened Steel (45—55HRC)
Titanium alloy
Workpiece Material
Ll
(1'4
e Revolution Table Feed Corner Hole Revolution Table Feed Corner Hole g
o vf Chamfering Chamfering - vf Chamfering Chamfering o
. . ap ap ._1 ap ap »
(mm) (inch) (min™) (IPM) (inch) (inch) (min™") (IPM) (inch) (inch)
2 .079 9500 26.8 <.024 <.016 8000 18.9 <.024 <.016 :II
4 157 4800 13.8 <.047 <.031 4000 9.4 <.047 <.031 <
6 .236 3200 9.1 <.071 <.047 2700 6.3 <.071 <.047 @
8 .315 2400 6.7 <.094 <.063 2000 4.7 <.094 <.063 (2}
10 .394 1900 5.5 <.098 <.079 1600 3.8 <.098 <.079 g
12 472 1600 4.7 <.098 <.094 1300 3.1 <.098 <.094 é
Corner Chamfering Hole Chamfering (04
w
Depth of Cut ap &
j a7 -
-
1]
&
Note 1) For austenitic stainless steel the use of water-soluble coolant is effective. <
Note 2) The revolution and feed rate can be increased with a smaller depth of cut. o
Note 3) Vibration may occur if the rigidity of machine or workpiece material is low. In this case, please reduce the revolution and feed rate 2
proportionately. (:5
=1
o
o
[2'4
w
L
. =
H V-Grooving <
(&)
Carbon Steel, Ductile Cast Iron, | Alloy Steel Austenitic stainless steel, Hardened Steel (45—55HRC)
Non-alloy Steel (C=0.55%) (325HB) (38—45HRC) Titanium Alloys
Workpiece Material
(72}
-
Revolution|Table Feed| DePth of |Revolution Table Feed| PePth of [Revolution |Table Feed| PP Of |Revolution Table Feed| Depth of =
bC n vi Cut n v Cut n v Cut n vi Cut
(=]
, - ap - ap - ap - ap >
(mm) (inch) (min™) (IPM) (inch) (min™) (IPM) (inch) (min™) (IPM) (inch) (min™) (IPM) (inch) w
(=]
|
(]
»

V-Grooving Milling

Depth of Cut
ap
f

Note 1) For austenitic stainless steel the use of water-soluble coolant is effective.

Note 2) The revolution and feed rate can be increased with a smaller depth of cut.

Note 3) Vibration may occur if the rigidity of machine or workpiece material is low. In this case, please reduce the revolution and feed rate
proportionately.
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MS PLUS END MILLS

M P3MC “Inch sizes

End mill, Medium cut length, 3 flute

00

Carbon Steel, Aloy Steel, Cast Iron {TolSeel, Pre Hardened See, Harcened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel _[HeatResistantAlloy]  —oPperAlioy i Aluminum Alioy
© ©) O O
TBHTA2 15°
L e
APMX
LF
APMX
LF
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
@ DCON=.1250"|.250"<DCON<.375"| DCON=.500"
0 0 0
- .00024" - .00035" -.00043"
(inch)
No. of
Order Number DC APMX LF DCON Flutes | Stock | Type
MP3MCD1/32 .0312 .0780 1.50 1250 3 ° 1
MP3MCD1/16 .0625 .1560 1.50 1250 3 (] 1
MP3MCD3/32 .0938 .2340 1.50 1250 3 ° 1
MP3MCD1/8 .1250 .3130 1.50 1250 3 (] 2
MP3MCD5/32 .1562 .3910 2.00 .2500 3 (] 1
MP3MCD3/16 1875 4690 2.00 .2500 3 (] 1
MP3MCD7/32 .2188 5470 2.50 .2500 3 (] 1
MP3MCD1/4 .2500 .6250 2.50 .2500 3 (] 2
MP3MCD5/16 3125 .7810 2.75 3125 3 (] 2
MP3MCD3/8 .3750 .9380 3.00 .3750 3 (] 2
MP3MCD1/2 .5000 1.2500 3.50 .5000 3 (] 2
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS
H Side milling

Carbon Steel, Alloy Steel (<280HB)

Carbon Steel, Alloy Steel (>280HB)

Austenitic Stainless Steel

Hardened Steel (40-55HRC)

W,;;':gli,ieaie Mild Steel erlg_);;(:géf;zeéteel Titanium Alloy
DC Revolution | Table feed |Depth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |Pepth of cut
(nch) [ (min") | (PM) | Gmch) | (min") | (PM) | Ghch) | (min™) | aPM) | Gach) | (min") | (PM) | (ifch)
1/32 30000 53.1 .006 30000 53.1 .006 28000 49.6 .006 20000 35.4 .002
1/16 30000 70.9 .012 15000 354 .012 14000 33.1 .012 10000 23.6 .003
3/32 13400 31.7 .019 10000 23.6 .019 9400 22.2 .019 6700 15.8 .006
1/8 10000 354 .025 7500 26.6 .025 7000 24.8 .025 5000 17.7 .006
5/32 8000 331 .031 6000 24.8 .031 5600 23.1 .031 4000 16.5 .008
3/16 6700 31.7 .037 5000 23.6 .037 4700 22.2 .037 3300 15.6 .009
7/32 5700 26.9 .044 4300 20.3 .044 4000 18.9 .044 2900 13.7 .01
1/4 5000 26.6 .050 3800 20.2 .050 3500 18.6 .050 2500 18.8 .013
5/16 4000 23.6 .062 3000 17.7 .062 2800 16.5 .062 2000 11.8 .016
3/8 3300 234 .075 2500 17.7 .075 2300 16.3 .075 1700 12.0 .019
1/2 2500 17.7 .100 1900 13.5 .100 1800 12.8 .100 1300 9.2 .025
ae
Depth of <1DC
Cut
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, please reduce the
revolution and the feed rate proportionately.
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MS PLUS END MILLS

MP4MC “Inch sizes

End mill, Medium cut length, 4 flute

00

Carbon Steel, Aloy Steel, Cast Iron {TolSeel, Pre Hardened See, Harcened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel _[HeatResistantAlloy]  —oPperAlioy i Aluminum Alioy
©) O O O
___—1BHTA215°
B =
8 - — § Type 1
APMX
LF
B 14 e
APMX
LF
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
@ DCON=.1250" | 250"<DCON<.375" DCON=.500"
0 0 0
- .00024" - .00035" - .00043"
(inch)
No. of
Order Number DC APMX LF DCON Flutes | Stock | Type
MP4MCD1/32 .0312 .0780 1.50 1250 4 ° 1
MP4MCD1/16 .0625 .1560 1.50 .1250 4 (] 1
MP4MCD3/32 .0938 .2340 1.50 1250 4 ° 1
MP4MCD1/8 1250 .3130 1.50 1250 4 (] 2
MP4MCD5/32 .1562 .3910 2.00 .2500 4 (] 1
MP4MCD3/16 1875 4690 2.00 .2500 4 (] 1
MP4MCD7/32 .2188 5470 2.50 .2500 4 (] 1
MP4MCD1/4 .2500 .6250 2.50 .2500 4 (] 2
MP4MCD5/16 3125 .7810 2.75 3125 4 (] 2
MP4MCD3/8 .3750 .9380 3.00 .3750 4 (] 2
MP4MCD1/2 .5000 1.2500 3.50 .5000 4 (] 2
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS
H Side milling

Carbon Steel, Alloy Steel (<280HB)

Carbon Steel,Alloy Steel (>280HB)

Austenitic Stainless Steel

Hardened Steel (40-55HRC)

W,;;':gli, ieaie Mild Steel /Slrlg_);1 Z(r):j)(la :;zeétem Titanium Alloy
DC Revolution | Table feed |Pepth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |Pepth of cut| Revolution | Table feed |Depth of cut
(inch) [ (min") | GPM) | Gach) | (min™) | (PM) | Gach) | (min") | (PM) | Ghgh) | (min™) | (PM) | (inch)
1/32 30000 70.9 .006 30000 70.9 .006 28000 66.1 .006 20000 47.2 .002
1/16 20100 63.3 .012 15000 47.2 .012 14000 441 .012 10000 315 .003
3/32 13400 42.2 .019 10000 315 .019 9400 29.6 .019 6700 211 .005
1/8 10000 47.2 .025 7500 354 .025 7000 33.1 .025 5000 23.6 .006
5/32 8000 44 .1 .031 6000 331 .031 5600 30.9 .031 4000 22.0 .008
3/16 6700 42.2 .037 5000 315 .037 4700 29.6 .037 3300 20.8 .009
7/32 5700 35.9 .044 4300 271 .044 4000 25.2 .044 2900 18.3 .01
1/4 5000 354 .050 3800 26.9 .050 3500 24.8 .050 2500 17.7 .013
5/16 4000 315 .062 3000 23.6 .062 2800 22.0 .062 2000 15.7 .016
3/8 3300 31.2 .075 2500 23.6 .075 2300 21.7 .075 1700 16.1 .019
1/2 2500 23.6 .100 1900 18.0 .100 1800 17.0 .100 1300 12.3 .025
<ae
Deg:ﬂ of <1DC
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, please reduce the
revolution and the feed rate proportionately.
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MS PLUS END MILLS

M P4JC “Inch sizes

End mill, Semi long cut length, 4 flute

00

Carbon Steel, Aloy Steel, Cast Iron | Tool Seel,PreHardened Stel, Harcened el - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel _[HeatResistantAlloy]  —oPperAlioy i Aluminum Alioy
©) O O O
___—1BHTA215°
B =
8 - — § Type 1
|APMX|
LF
Bl RS 1B e
APMX
LF
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
@ DCON=.1250" | 250"<DCON<.375" DCON=.500"
0 0 0
- .00024" - .00035" - .00043"
(inch)
No. of
Order Number DC APMX LF DCON Flutes | Stock | Type
MP4JCD1/16 .0625 .2500 1.50 1250 4 ° 1
MP4JCD3/32 .0938 .3750 1.50 .1250 4 (] 1
MP4JCD1/8 .1250 .5000 2.00 1250 4 ° 2
MP4JCD3/16 .1875 .7500 2.50 .2500 4 (] 1
MP4JCD1/4 .2500 1.0000 2.50 .2500 4 (] 2
MP4JCD5/16 3125 1.2500 2.75 .3125 4 (] 2
MP4JCD3/8 .3750 1.5000 3.50 .3750 4 (] 2
MP4JCD1/2 .5000 2.0000 4.50 .5000 4 (] 2
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

H Side milling

Carbon Steel, Alloy Steel (<280HB)

Carbon Steel, Alloy Steel (>280HB)

Austenitic Stainless Steel

Hardened Steel (40-55HRC)

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, please reduce the

revolution and the feed rate proportionately.

W,;;I:sli,ieaﬁe Mild Steel erlg_);];'(r)é)éns(;zeéteel Titanium Alloy
DC Revolution | Table feed |Depth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |Depth of cut| Revolution | Table feed |Pepth of cut
(nch) [ (min") | (PM) | Gmch) | (min") | (PM) | Ghchy | (min™) | aPM) | Gach) | (min") | (PM) | (ifch)
116 18100 39.9 .012 14000 30.9 .012 12000 26.5 .012 10000 22.0 .0010
3/32 12000 26.5 .019 9400 20.7 .019 8000 17.6 .019 6700 14.8 .0020
1/8 9000 29.8 .025 7000 23.1 .025 6000 19.8 .025 5000 16.5 .0030
3/16 6000 26.5 .037 4700 20.7 .037 4000 17.6 .037 3300 14.6 .0040
1/4 4500 22.7 .050 3500 17.6 .050 3000 15.1 .050 2500 12.6 .0050
5/16 3600 19.8 .062 2800 15.4 .062 2400 13.2 .062 2000 11.0 .0060
3/8 3000 19.8 .075 2300 15.2 .075 2000 13.2 .075 1700 11.3 .0080
1/2 2300 15.2 .100 1800 11.9 .100 1500 9.9 .100 1300 8.6 .0100
<ae <ae
Depth of
Cut <2.5DC <2DC
DC : Dia.
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1076

MS PLUS END MILLS

M P4M RB “Inch sizes

Corner radius, Medium cut length, 4 flute

L0

e | ey | el | Moot See | et |iomtmaaanAloy] CoPerAloy | Aumim Aoy
©) ©) O O O
1 BHTA2 15°
I - % Type 1
4
RE |APMx . §
8 } Type 2
4
RE | APMX L §
RE<.0200" |.0200"<RE<.0450"
@ DC<.3750" +.0006" +.0008"
DC=.5000" +.0008" +.0008"
DC<.5000" | DC=.5000"
- .8008" - .8012"
DCON=.1250" | 250"<DCON<.375" DCON=.500"
- Qoo - Qooss® - Qo043
(inch)
No. of
Order Number DC RE APMX LF DCON Flutes | Stock | Type
MP4MRBD1/8R010 .1250 .0100 .3130 1.50 .1250 4 [ 2
MP4MRBD1/8R015 .1250 .0150 .3130 1.50 .1250 4 () 2
MP4MRBD1/8R020 .1250 .0200 .3130 1.50 .1250 4 [ 2
MP4MRBD3/16R010 .1875 .0100 4690 2.00 .2500 4 () 1
MP4MRBD3/16R015 .1875 .0150 4690 2.00 .2500 4 [ 1
MP4MRBD3/16R020 .1875 .0200 4690 2.00 .2500 4 () 1
MP4MRBD3/16R030 .1875 .0300 4690 2.00 .2500 4 [ 1
MP4MRBD1/4R010 .2500 .0100 .6250 2.50 .2500 4 () 2
MP4MRBD1/4R015 .2500 .0150 .6250 2.50 .2500 4 [ 2
MP4MRBD1/4R020 .2500 .0200 .6250 2.50 .2500 4 () 2
MP4MRBD1/4R030 .2500 .0300 .6250 2.50 .2500 4 [ 2
MP4MRBD1/4R045 .2500 .0450 .6250 2.50 .2500 4 () 2
MP4MRBD5/16R015 3125 .0150 .7810 2.75 3125 4 [ ) 2
MP4MRBD5/16R020 3125 .0200 .7810 2.75 3125 4 () 2
MP4MRBD5/16R030 .3125 .0300 .7810 2.75 .3125 4 [ ) 2
MP4MRBD5/16R045 .3125 .0450 .7810 2.75 .3125 4 () 2
MP4MRBD3/8R015 .3750 .0150 .9380 3.00 .3750 4 [ ) 2
MP4MRBD3/8R020 .3750 .0200 .9380 3.00 .3750 4 () 2
MP4MRBD3/8R030 .3750 .0300 .9380 3.00 .3750 4 [ 2
MP4MRBD3/8R045 .3750 .0450 .9380 3.00 .3750 4 () 2
MP4MRBD1/2R015 .5000 .0150 1.2500 3.50 .5000 4 [ 2
MP4MRBD1/2R020 .5000 .0200 1.2500 3.50 .5000 4 () 2
MP4MRBD1/2R030 .5000 .0300 1.2500 3.50 .5000 4 [ 2
MP4MRBD1/2R045 .5000 .0450 1.2500 3.50 .5000 4 () 2
@ : USA Stock 1SO13399 > 1002




CARBIDE
RECOMMENDED CUTTING CONDITIONS

H Side milling
Carbon Steel, Alloy Steel (s280HB) | Carbon Steel, Alloy Steel (>280HB) | Austenitic Stainless Steel Hardened Steel (40-55HRC) I&J
Workpiece Mild Steel Alloy Tool Steel Titanium Alloy <
Material Pre-hardened Steel 8
(7]
DC Revolution | Table feed Deptg é)f cut| Revolution | Table feed Deptgé)f cut| Revolution | Table feed Deptg é’f cut| Revolution | Table feed Deptg gf cut :,'
(inch) (min™") (IPM) (inch) (min™) (IPM) (inch) (min") (IPM) (inch) (min™) (IPM) (inch) g
1/8 10000 47.2 .025 7500 8.9 .025 7000 8.3 .025 5000 5.9 .006
3/16 6700 42.2 .037 5000 7.9 .037 4700 74 .037 3300 5.2 .009
1/4 5000 354 .050 3800 6.7 .050 3500 6.2 .050 2500 4.4 .013
5/16 4000 31.5 .062 3000 5.9 .062 2800 55 .062 2000 3.9 .016
3/8 3300 31.2 .075 2500 5.9 .075 2300 54 .075 1700 4.0 .019
1/2 2500 23.6 .100 1900 4.5 .100 1800 4.3 .100 1300 3.1 .025
ae
Depth of
Cut <1.5DC
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, please reduce the
revolution and the feed rate proportionately.

CHAMFER ROUGHING BARREL TAPER

SOLID END MILLS
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1078

MS PLUS END MILLS

MP2SSB

Ball nose, Short cut length, 2 flute, Short shank

L0

Carbon Steel, Alloy Steel, Cast Iron [ Too Steel, Preadened See, Hadered Seel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  oPPerAlloy | Aluminum Alloy
©) ©) ©) ©) O ©)
. 1 ] } BHTA2 15°
ﬁ—?’ 8| \} Typet
RE APMX §
LF a
8l 5 Type2
RE" |APMX §
LF a
@ 0.1<RE<6
+0.005
@ 4<DCON<6 |8<DCON<10| DCON=12
0 0 0
- 0.005 - 0.006 - 0.008
@2-flute ball nose end mills with short cutting edge length for general purpose. Excellent performance
for a wide range of workpiece materials such as carbon steel, alloy steel and hardened steel.
(mm)
No. of
Order Number RE DC APMX LF DCON Flutes | Stock [ Type
MP2SSBR0010 0.1 0.2 0.2 40 4 2 ® 1
MP2SSBR0020 0.2 0.4 0.4 40 4 2 (] 1
MP2SSBR0030 0.3 0.6 0.6 40 4 2 ° 1
MP2SSBR0040 0.4 0.8 0.8 40 4 2 (] 1
MP2SSBR0050 0.5 1 1 40 4 2 [ ) 1
MP2SSBR0050S06 0.5 1 1 40 6 2 (] 1
MP2SSBR0075 0.75 1.5 1.5 40 4 2 ® 1
MP2SSBR0075S06 0.75 1.5 1.5 40 6 2 ° 1
MP2SSBR0100 1 2 2 45 6 2 (] 1
MP2SSBR0150 1.5 8 & 45 6 2 (] 1
MP2SSBR0200 2 4 4 45 6 2 ° 1
MP2SSBR0250 2.5 5 5 50 6 2 () 1
MP2SSBR0300 3 6 6 50 6 2 (] 2
MP2SSBR0400 4 8 8 60 8 2 (] 2
MP2SSBR0500 5 10 10 70 10 2 ° 2
MP2SSBR0600 6 12 12 75 12 2 (] 2
@ : USA Stock



MP2SB

Ball nose, Short cut length, 2 flute

L0

| ey ] ey | oo™ | s ok AosbatngCorperAloy_| Asminume
©) ©) ©) ©) O ©)
_ ) 1 BHTA2 15°
ﬁ—} 3 _i} Type1
RE APMX| §
LF [=]
gl 5 _|Type2
RE" | APMX S
LF [a]
0.1<RE<6
+0.005
4<DCON<6 |8<DCON=<10| DCON=12
@ - 8.005 - 3.006 - 3008
@ 2-flute ball nose end mills with short cutting edge length for general purpose. Excellent performance
for a wide range of workpiece materials such as carbon steel, alloy steel and hardened steel.
(mm)
No. of
Order Number RE DC APMX LF DCON Flutes | Stock [ Type
MP2SBR0010 0.1 0.2 0.3 45 4 2 ® 1
MP2SBR0015 0.15 0.3 0.5 45 4 2 ® 1
MP2SBR0020 0.2 0.4 0.6 45 4 2 [ 1
MP2SBR0020S06 0.2 0.4 0.6 50 6 2 ) 1
MP2SBR0025 0.25 0.5 0.8 45 4 2 [ ) 1
MP2SBR0030 0.3 0.6 0.9 45 4 2 ® 1
MP2SBR0030S06 0.3 0.6 0.9 50 6 2 ® 1
MP2SBR0035 0.35 0.7 1.1 45 4 2 ® 1
MP2SBR0040 0.4 0.8 1.2 45 4 2 [ 1
MP2SBR0040S06 0.4 0.8 1.2 50 6 2 ° 1
MP2SBR0045 0.45 0.9 1.4 45 4 2 [ ) 1
MP2SBR0050 0.5 1 1.5 45 4 2 () 1
MP2SBR0050S06 0.5 1 1.5 50 6 2 ® 1
MP2SBR0060 0.6 1.2 1.8 45 4 2 ® 1
MP2SBR0070 0.7 1.4 2.1 45 4 2 ® 1
MP2SBR0075 0.75 1.5 23 45 4 2 [ ) 1
MP2SBR0075S06 0.75 1.5 2.3 50 6 2 [ 1
MP2SBR0080 0.8 1.6 24 45 4 2 () 1
MP2SBR0090 0.9 1.8 2.7 45 4 2 [ 1
MP2SBR0100 1 2 8 50 4 2 ® 1
MP2SBR0100S06 1 2 3 50 6 2 ® 1
MP2SBR0125 1.25 2.5 3.8 50 4 2 ® 1
MP2SBR0150 1.5 3 4.5 70 6 2 [ 1
MP2SBR0200 2 4 6 70 6 2 () 1
MP2SBR0250 2.5 5 7.5 80 6 2 [ 1
MP2SBR0300 & 6 9 80 6 2 ® 2
MP2SBR0400 4 8 12 90 8 2 ® 2
MP2SBR0500 5 10 15 100 10 2 ® 2
MP2SBR0600 6 12 18 110 12 2 [ 2

1SO13399

>1002
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [-TXUMl SQUARE

1080

MS PLUS END MILLS

MP2MB

Ball nose, Medium cut length, 2 flute

L0

| ey ] ey | oo™ | s ok AosbatngCorperAloy_| Asminume
©) ©) ©) ©) O ©)
} BHTA2 15°
L — ==y
RE APMX| §
LF a
gl 5~ Type2
0.25<RE<6 RE” | APMIX z
0.005 LF 8
@ 4<DCON<6 |8<DCON=<10| DCON=12
- 3.005 - 3.006 - 3008
DCON=3
- 3.006
@ 2-flute ball nose end mills with medium cutting edge length for general purpose. Excellent performance
for a wide range of workpiece materials such as carbon steel, alloy steel and hardened steel.
(mm)
No. of
Order Number RE DC APMX LF DCON Flutes | Stock [ Type
MP2MBR0025 0.25 0.5 1 45 4 2 ® 1
MP2MBR0030 0.3 0.6 1.2 45 4 2 (] 1
MP2MBR0040 0.4 0.8 1.6 45 4 2 ® 1
MP2MBR0050 0.5 1 2.5 45 4 2 (] 1
MP2MBRO0060 0.6 1.2 25 45 4 2 [ ) 1
MP2MBR0070 0.7 1.4 8 45 4 2 ® 1
MP2MBRO0075 0.75 1.5 4 45 4 2 ® 1
MP2MBR0080 0.8 1.6 4 45 4 2 (] 1
MP2MBRO0090 0.9 1.8 5 45 4 2 (] 1
MP2MBR0100 1 2 6 50 4 2 (] 1
MP2MBRO0125 1.25 25 6 50 4 2 [ ) 1
MP2MBR0150S03 1.5 S 8 70 & 2 () 2
MP2MBRO0150 1.5 3 8 70 6 2 ® 1
MP2MBRO0175 1.75 3.9 8 70 6 2 ® 1
MP2MBR0200S04 2 4 8 70 4 2 (] 2
MP2MBR0200 2 4 8 70 6 2 [ ) 1
MP2MBR0250 25 5 12 80 6 2 [ 1
MP2MBRO0300 3 6 12 80 6 2 () 2
MP2MBRO0400 4 8 14 90 8 2 [ 2
MP2MBRO0500 © 10 18 100 10 2 ® 2
MP2MBR0600 6 12 22 110 12 2 (] 2
@ : USA Stock 1S013399 > 1002




Ball nose, Short cut length, 2 flute, Short shank MPZSSB
Ball nose, Short cut length, 2 flute MP2SB Ballnose, Medium cut length, 2 flute MP2MVIB

RECOMMENDED CUTTING CONDITIONS

Mild Steel, Carbon Steel (180—280HB), Alloy Steel,

Austenitic Stainless Steel (£200HB)

Cut

Workpiece Pre-hardened Steel, Hardened steel (—45HRC) Titanium Alloy
Material
RE as15°® a>15° Depth of Cut|Depth of Cut as15°® a>15° Depth of Cut|Depth of Cut
(mm) Revolution | Table Feed | Revolution | Table Feed 'ap lae Revolution | Table Feed | Revolution | Table Feed .ap 'ae
(min’") (IPM) (min™") (IPM) i) (inch) 1 (minT) | (IPM) (min’") (IPM) (e ) el
RO.1 40000 11.8 40000 9.8 .0001 .0008 40000 11.8 40000 9.8 .0001 .0008
R0.15 | 40000 19.7 40000 13.8 .0003 .0012 40000 19.7 40000 13.8 .0003 .0012
RO.2 40000 63.0 40000 47.2 .0008 .0016 40000 59.1 40000 39.4 .0006 .0016
R0.25 | 40000 94.5 40000 55.1 .0010 .0020 40000 82.7 40000 47.2 .0008 .0020
RO.3 40000 126.0 40000 63.0 .0012 .0024 40000 110.2 40000 55.1 .0012 .0024
RO0.4 40000 189.0 40000 94.5 .002 .003 40000 181.1 40000 82.7 .002 .003
RO.5 40000 | 220.5 40000 126.0 .002 .004 40000 220.5 40000 133.9 .002 .004
RO.75 | 40000 | 255.9 40000 157.5 .004 .006 40000 255.9 36000 141.7 .003 .006
R1 40000 | 2559 39000 185.0 .004 .008 40000 2559 35000 157.5 .004 .008
R1.25 | 40000 | 275.6 33000 177.2 .005 .010 40000 291.3 29000 157.5 .005 .010
R1.5 40000 | 295.3 27000 169.3 .005 .012 36000 271.7 24000 153.5 .005 .012
R2 32000 | 295.3 20000 141.7 .006 .016 28000 271.7 18000 122.0 .006 .016
R2.5 25000 | 236.2 16000 114.2 .008 .020 22000 2441 14000 102.4 .008 .020
R3 21000 | 228.3 13000 102.4 .010 .024 18000 212.6 11000 90.6 .010 .024
R4 16000 177.2 10000 78.7 .012 .031 14000 161.4 9000 66.9 .012 .031
R5 13000 141.7 8000 66.9 .020 .039 11000 129.9 7200 51.2 .020 .039
R6 9000 98.4 6000 51.2 .020 .047 8100 90.6 5400 43.3 .020 .047
<ae
Depth of

Note 1) a is the inclination angle of the machined surface.
Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the revolution

and feed rate proportionately.
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MS PLUS END MILLS

Ball nose, Short cut length, 2 flute, Short shank MPZSSB
Ball nose, Short cut length, 2 flute MP2SB Ballnose, Medium cut length, 2 flute MP2MVIB

RECOMMENDED CUTTING CONDITIONS

Hardened Steel (45—55HRC)

Copper, Copper Alloy

Cut

%/////////// 7

<a

p

Workpiece|
Material
RE as15° a>15° Depth of Cut|Depth of Cut as15° a>15° Depth of Cut|Depth of Cut
(mm) | Revolution |Table Feed | Revolution | Table Feed [ 3P ae Revolution | Table Feed | Revolution | Table Feed| 2P ae
(min'") (IPM) (min™) (IPM) (inch) (inch) (min’) (IPM) (min’") (IPM) (inch) (inch)
RO.1 40000 11.8 40000 9.8 .0001 .0008 40000 11.8 40000 9.8 .0001 .0008
R0.15 | 40000 19.7 40000 13.8 .0003 .0012 40000 19.7 40000 13.8 .0003 .0012
RO.2 40000 51.2 40000 374 .0006 .0016 40000 51.2 40000 374 .0006 .0016
R0.25 | 40000 74.8 40000 43.3 .0008 .0020 40000 74.8 40000 43.3 .0008 .0020
RO.3 40000 98.4 40000 51.2 .0010 .0024 40000 98.4 40000 51.2 .0010 .0024
R0.4 40000 157.5 40000 74.8 .002 .003 40000 157.5 40000 74.8 .002 .003
RO.5 40000 220.5 40000 118.1 .002 .004 40000 220.5 40000 118.1 .002 .004
R0.75 | 40000 255.9 32000 126.0 .003 .006 40000 255.9 32000 126.0 .003 .006
R1 40000 255.9 31000 137.8 .004 .008 40000 255.9 31000 137.8 .004 .008
R1.25 | 36000 255.9 26000 137.8 .005 .010 36000 255.9 26000 137.8 .005 .010
R1.5 32000 236.2 22000 133.9 .005 .012 32000 236.2 22000 133.9 .005 .012
R2 25000 236.2 16000 106.3 .006 .016 25000 236.2 16000 106.3 .006 .024
R2.5 20000 212.6 13000 90.6 .008 .020 20000 212.6 13000 90.6 .008 .031
R3 17000 185.0 10000 78.7 .010 .024 17000 185.0 10000 78.7 .010 .035
R4 13000 141.7 8000 59.1 .012 .031 13000 141.7 8000 59.1 .012 .063
R5 10000 114.2 6400 47.2 .020 .039 10000 114.2 6400 47.2 .020 .079
R6 7200 78.7 4800 394 .020 .047 8500 90.6 5300 43.3 .020 .094
<ae
Depth of

Note 1) a is the inclination angle of the machined surface.
Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the revolution

and feed rate proportionately.




M P2M B “Inch sizes

Ball nose, Medium cut length, 2 flute

L0

Carbon Steel, Alloy Steel, Cast Iron [ Too Steel, Preadened See, Hadered Seel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  oPPerAlloy | Aluminum Alloy
©) ©) ©) @) @) ©)
} BHTA2 15°
E ol
a \} Type 1
RE APMX| §
LF a
gl 5 Type 2
RE" | APMX §
LF [=]
0312'<DCON<.5000"
+.0002"
DCON=.125" | .250'<DCON<.375' | DCON=.500"
0 0 0
- .00020" - .00024" - .00031"
@ 2-flute ball nose end mills with medium cutting edge length for general purpose. Excellent performance
for a wide range of workpiece materials such as carbon steel, alloy steel and hardened steel.
(inch)
No. of
Order Number RE DC APMX LF DCON Flutes | Stock [ Type
MP2MBD1/32 .0156 .0312 .0630 1.50 .1250 2 (] 1
MP2MBD1/16 .0312 .0625 .1250 1.50 .1250 2 ® 1
MP2MBD1/8 .0625 1250 .2500 1.50 1250 2 ® 2
MP2MBD3/16 .0938 1875 3750 2.00 .2500 2 ® 1
MP2MBD1/4 .1250 .2500 .5000 2.50 .2500 2 [ 2
MP2MBD5/16 1562 .3125 .6250 3.25 .3125 2 ° 2
MP2MBD3/8 1875 .3750 .7500 3.50 .3750 2 (] 2
MP2MBD1/2 .2500 .5000 1.0000 4.00 .5000 2 ® 2
@ : USA Stock 1S013399 > 1002
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MS PLUS END MILLS

M P2M B “Inch sizes

Ball nose, Medium cut length, 2 flute

RECOMMENDED CUTTING CONDITIONS

Mild Steel, Carbon Steel (180-280HB)

Austenitic Stainless Steel (<200HB)

Alloy Steel, Pre-hardened Steel, Titanium Alloy
Workpiece Material | Hardened steel (— 45HRC)
DC RE as15° a>15° Depth of CulIDepth of Cuf] as15° a>15° Depth of CutDepth of Cut
(inch) (inch) |Revolution | Table Feed|Revolution [Table Feed _ap _ae Revolution [Table Feed|Revolution [Table Feed _ap _ae
min®y | gPmy | (min) | gpmy | neh) [ neh) ity L apmy | (miny | gpmy | (nch) | (inch)
1/32 .0156 | 40000 | 189.0 | 40000 | 189.0 .002 .003 40000 | 157.5 | 40000 74.8 .002 .003
116 .0312 | 40000 | 255.9 | 40000 | 255.9 .004 .006 40000 | 255.9 | 32000 | 126.0 .004 .006
1/8 .0625 | 40000 | 295.3 | 40000 | 295.3 .005 .012 32000 | 236.2 | 22000 | 133.9 .005 .012
3/16 .0938 | 25000 | 236.2 | 25000 | 236.2 .008 .020 20000 | 212.6 | 13000 90.6 .008 .020
1/4 .1250 | 21000 | 228.3 | 21000 | 228.3 .010 .024 17000 | 185.0 | 10000 78.7 .010 .024
5/16 .1562 | 16000 | 177.2 | 16000 | 177.2 .012 .032 13000 | 141.7 8000 59.1 .012 .032
3/8 1875 | 13000 | 141.7 | 13000 | 141.7 .020 .039 10000 | 114.2 6400 47.2 .020 .039
1/2 .2500 9000 98.4 9000 98.4 .020 .047 8500 90.6 5300 43.3 .020 .047
<ae

Depth of Cut

Note 1) a is the inclination angle of the machined surface.
Note 2) If the depth of cut is smaller, the revolution and the feed rate can be increased.
Note 3) If the rigidity of the workpiece material installation is very low, or chattering and noise are generated, reduce the revolution and the
feed rate proportionately.




Hardened Steel (40-55HRC) Copper, Copper Alloy
Workpiece Material
DC RE as15° a>15° Depth of CulIDepth of Cuf] as15° a>15° Depth of CutDepth of Cut
(inch) (inch) |Revolution | Table Feed|Revolution [Table Feed _ap _ae Revolution [Table Feed|Revolution [Table Feed _ap _ae
miny | gpmy | miny | apmy | Gneh) o neh) ity apmy | min?) | gpmy | (nch) [ (inch)

1/32 .0156 | 40000 | 126.0 | 40000 59.8 .002 .003 | 40000 | 189.0 | 40000 | 189.0 .002 .003
116 | .0312 [ 40000 | 204.7 | 32000 | 100.8 .004 .006 | 40000 | 255.9 | 40000 | 255.9 .004 .006
1/8 .0625 | 32000 | 189.0 | 22000 | 107.1 .005 .012 | 40000 | 295.3 | 40000 | 295.3 .005 .012
3/16 | .0938 [ 20000 | 170.1 | 13000 72.5 .008 .020 | 25000 | 236.2 | 25000 | 236.2 .008 .020
1/4 .1250 | 17000 | 148.0 [ 10000 63.0 .010 .024 | 21000 | 228.3 | 21000 | 228.3 .010 .024
5116 | .1562 | 13000 | 113.4 8000 47.3 .012 .032 16000 | 177.2 | 16000 | 177.2 .012 .032
3/8 .1875 | 10000 91.4 6400 37.8 .020 .039 13000 | 141.7 | 13000 | 141.7 .020 .039
1/2 .2500 8500 72.5 5300 34.6 .020 .047 9000 98.4 9000 98.4 .020 .047

<ae

Depth of Cut / <ap
A

Note 1) a is the inclination angle of the machined surface.

Note 2) If the depth of cut is smaller, the revolution and the feed rate can be increased.

Note 3) If the rigidity of the workpiece material installation is very low, or chattering and noise are generated, reduce the revolution and the
feed rate proportionately.
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MS PLUS END MILLS

MP2SDB

Ball nose, Short cut length, 2 flute, High strength

L0

Carbon Steel, Aloy Steel, Cast Iron {Tooltel, PreHerdened See Hardened See

Hardened Steel

Hardened Steel

Austenitic

Titanium Alloy,

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
O ©) ©)
z 1 BHTA215°
E 8 i Type1
APNX §
Ly LF a
g
0.5<RE<6 T ] Type2
+0.01 o z
4<DCON<6| DCON=8 LU g
© S :
- 0.005 - 0.006
DCON=10 | DCON=12
- 8.009 - 8.011
@Excellent chipping resistance with a strong S curve cutting edge.
Ideal for semi-finish machining of forging dies.
(mm)
No. of
Order Number RE DC APMX LU DN LF DCON | Flutes | Stock | Type
MP2SDBR0050 0.5 1 1 2 0.96 45 4 2 (] 1
MP2SDBR0075S06 0.75 1.5 1.5 8 1.44 50 6 2 [} 1
MP2SDBR0100 1 2 2 4 1.90 50 4 2 (] 1
MP2SDBR0100S06 1 2 2 4 1.90 60 6 2 ° 1
MP2SDBR0150 15 3 3 6 2.90 70 6 2 (] 1
MP2SDBR0200 2 4 4 8 3.90 60 4 2 ) 2
MP2SDBR0200S06 2 4 4 8 3.90 70 6 2 (] 1
MP2SDBR0250 2.5 5 5 10 4.90 80 6 2 (] 1
MP2SDBR0300 3 6 12 18 5.85 80 6 2 (] 2
MP2SDBR0300A120 & 6 12 18 5.85 120 6 2 [} 2
MP2SDBR0400 4 8 14 24 7.85 90 8 2 (] 2
MP2SDBR0400A130 4 8 14 24 7.85 130 8 2 () 2
MP2SDBR0500 5 10 18 30 9.70 100 10 2 ° 2
MP2SDBR0500A140 5 10 18 30 9.70 140 10 2 o 2
MP2SDBR0600 6 12 22 36 11.70 110 12 2 (] 2
MP2SDBR0600A140 6 12 22 36 11.70 140 12 2 [} 2
Note 1) MS plus end mills series MP2SB and MP2MB are recommended for finish surface processing.
@ : USA Stock 1S013399 > 1002




RECOMMENDED CUTTING CONDITIONS

W Overhang below DC x 5 (DC : Dia.)

Workpiece|
Material

Carbon Steel, Alloy Steel (180—280HB)
Alloy Tool Steel, Tool Steel,

Pre-hardened Steel

Hardened Steel (45— 55HRC)

RE a=15° a>15° Depth of Cut|Depth of Cut as15° a>15° Depth of Cut|Depth of Cut
(mm) | Revolution | Table Feed | Revolution | Table Feed ap ae Revolution | Table Feed | Revolution | Table Feed ap ae
(min'") (IPM) (min”") (IPM) el (inch) 1" (min-1) (IPM) (min’") (IPM) otz (gele)
R 0.5 40000 153.5 36000 82.7 .004 .010 40000 169.3 36000 86.6 .004 .010
R 0.75| 40000 165.4 36000 102.4 .006 .014 40000 185.0 36000 106.3 .006 .014
R1 40000 177.2 36000 122.0 .008 .020 40000 196.9 36000 129.9 .008 .020
R1.5 37000 208.7 24000 106.3 .012 .030 37000 228.3 24000 110.2 .012 .030
R 2X4 | 24000 126.0 15000 78.7 .010 .028 19000 110.2 13000 63.0 .010 .028
R 2 30000 192.9 19000 98.4 .016 .039 28000 196.9 19000 94.5 .016 .039
R 2.5 25000 177.2 16000 90.6 .020 .051 22000 165.4 16000 86.6 .020 .049
R3 22000 169.3 14000 86.6 .024 .071 18000 149.6 12000 70.9 .024 .059
R4 19000 153.5 12000 78.7 .031 .094 15000 126.0 9500 63.0 .031 .079
RS5 15000 129.9 9500 70.9 .039 118 11000 98.4 7000 55.1 .039 .098
R 6 12000 100.4 8000 63.0 .047 142 9000 78.7 6000 51.2 .047 118
<ae

Depth of

Cut <ap

7.
H Overhang below DC x 7 (DC : Dia.)
Carbon Steel, Alloy Steel (180—280HB) Hardened Steel (45— 55HRC)
. Alloy Tool Steel, Tool Steel,

WI\;I)::s:'iea(ie Pre-hardened Steel

RE as15° a>15° Depth of Cut|Depth of Cut as15° a>15° Depth of Cut|Depth of Cut

(mm) | Revolution | Table Feed | Revolution | Table Feed ap ae Revolution | Table Feed | Revolution | Table Feed ap ae

miny | PM) | (min") | (PM) (inch) (inch) 1 “miny | PM) | (min") | (PM) (z) et
R3 10000 59.1 6900 394 .008 .039 8000 55.1 5300 30.3 .008 .031
R4 8000 55.1 5600 354 .012 .059 6400 51.2 4000 25.6 .012 .047
RS 6000 47.2 4100 291 .016 .079 4800 43.3 3200 22.8 .016 .063
R 6 5000 39.4 3400 23.6 .018 .094 4000 35.4 2700 19.3 .018 .079
<ae

Depth of

Cut <ap

7.

Note 1) a is the inclination angle of the machined surface.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the revolution

and feed rate proportionately.

End Mill
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

L0

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Harcened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
©) © ©) O O O
oe—— 4 | Bl e
: 8 Type1
RE 3
Amx BHTA2 12° 8
[=]
Effective Length LF
for Inclined Angle
Ss
5 F
£o [3)
w- o] No - Type2
4
RE APMX 8
<RE<
bR Inclined Angle LU LF e
+0.005
4<DCON=<6
0
- 0.005

@ 2-flute long neck ball nose end mills. Excellent performance for a wide range of workpiece materials
such as carbon steel, alloy steel and hardened steel.

(mm)

g x| o Effecti_ve Length
Order Number RE DC |APMX| LU DN B2 | LF DCON| < g S for Inclined Angle

£ 0.5°| 1° | 2° | 3°
MP2XLBR0005N003 0.05 0.1 0.08 | 0.3 0.085 | 11.6° | 50 4 2(®|11]03|03|04 |04
MP2XLBRO0005N005 0.05 0.1 0.08 | 0.5 0.085 | 11.4° | 50 4 2(®@|1]05|05 |06 |07
MP2XLBR0010N005 0.1 0.2 0.15 | 0.5 0.18 | 11.5° | 50 4 2(®@|1]105|05 |06 |07
MP2XLBR0010N008 0.1 0.2 0.15 | 0.75 | 0.18 | 11.2° | 50 4 2|®(1]108 08|09 |10
MP2XLBR0010NO10 0.1 0.2 015 | 1 0.18 | 10.9° | 50 4 2(e@|11]110|11]112 |13
MP2XLBR0010N013 0.1 0.2 0.15 | 1.25 | 0.18 | 10.6° | 50 4 2(®@| 1113|1415 |17
MP2XLBR0010N015 0.1 0.2 0.15 | 1.5 0.18 | 10.4° | 50 4 2(e@|1]116 |16 |18 |20
MP2XLBR0010N018 0.1 0.2 0.15 | 1.75 | 0.18 | 10.2° | 50 4 2(e@| 1118|1921 |23
MP2XLBR0010N020 0.1 0.2 015 | 2 0.18 9.9° | 50 4 2(@|1]121|22 |24 )26
MP2XLBR0010N025 0.1 0.2 015 | 2.5 0.18 9.5° | 50 4 2(@|1)26 |27 |30]33
MP2XLBR0015N005 0.15 0.3 024 | 0.5 0.28 | 11.5° | 50 4 2|®(1]105 05|06 |06
MP2XLBR0015N008 0.15 0.3 024 | 0.75 | 0.28 | 11.2° | 50 4 2(®|1)08|08|09 1.0
MP2XLBRO0015N010 0.15 0.3 024 | 1 0.28 |10.9° | 50 4 2(e|1]110|11]12 |13
MP2XLBRO0015N010S06 | 0.15 0.3 024 | 1 0.28 | 11.3° | 50 6 2(e@|1]10| 1112 |13
MP2XLBR0015N013 0.15 0.3 024 | 1.25 | 0.28 | 10.7° | 50 4 2(@|1]113 |14 15|16
MP2XLBR0015N013S06 | 0.15 0.3 024 | 1.25 | 0.28 | 11.1° | 50 6 2(@|1]113 |14 |15 |16
MP2XLBR0015N015 0.15 0.3 024 | 1.5 0.28 | 10.4° | 50 4 2(e@|1]116 |16 |18 |20
MP2XLBR0015N015S06 | 0.15 0.3 024 | 1.5 0.28 | 10.9° | 50 6 2(@|1]16 |16 |18 |20
MP2XLBRO0015N018 0.15 0.3 024 | 1.75 | 0.28 | 10.2° | 50 4 2(®| 1118|1921 |23
MP2XLBR0015N020 0.15 0.3 024 | 2 0.28 9.9° | 50 4 2(@| 1121|122 |24]26
MP2XLBR0015N025 0.15 0.3 024 | 25 0.28 9.5° | 50 4 2(®@|1)26 |27 |30]33
MP2XLBR0015N030 0.15 0.3 024 | 3 0.28 9.1° | 50 4 2(®@|1]31|33 |36 |40
MP2XLBR0015N035 0.15 0.3 0.24 | 3.5 0.28 8.7° | 50 4 2(®@| 137 |38 |42 |46
MP2XLBR0015N040 0.15 0.3 024 | 4 0.28 8.4° | 50 4 2|@(1]142 )44 |48 |53
MP2XLBR0020N005 0.2 0.4 0.3 0.5 0.37 | 11.6° | 50 4 2(®|11]05|05]05]06
MP2XLBR0020N008 0.2 0.4 0.3 0.75 | 0.37 | 11.3° | 50 4 2(®|1]07 |08 |09 |09
MP2XLBR0020N010 0.2 0.4 0.3 1 037 | 11° 50 4 2(e|1]110|11]12 |13
MP2XLBR0020N010S06 | 0.2 0.4 0.3 1 0.37 | 11.3° | 50 6 2(@|1]10| 11|12 |13
@ : USA Stock



(mm)

g < o Effective Length
Order Number RE | DC |[APMX| LU | DN | B2 | LF |DCON|% g = for Inclined Angle

S 0.5°| 1° | 2° | 3°
MP2XLBR0020N015 0.2 04 | 0.3 15 | 037 [104° |50 | 4 |2|e|1| 15 16| 17| 1.9
MP2XLBR0020N020 0.2 04 | 03 2 037 | 99°|50| 4 |2|e|1]| 21| 22| 23| 26
MP2XLBR0020N020S06 | 0.2 04 | 0.3 2 037 |106° |50 | 6 |2|®|1]| 21| 22| 23| 26
MP2XLBR0020N025 0.2 04 | 03 25 | 037 | 95°|50| 4 |2|e[1]| 26| 27| 29| 33
MP2XLBR0020N030 0.2 04 | 03 3 037 | 91°|50 | 4 |2|e|1]| 31| 32| 35| 39
MP2XLBR0020N035 0.2 04 | 03 35 | 037 | 87°|50| 4 |2|e|1| 36| 38| 41| 46
MP2XLBR0020N040 0.2 04 | 0.3 4 037 | 84°|50| 4 |2|e|1]| 42| 43| 47| 52
MP2XLBR0020N045 0.2 04 | 03 45 | 037 | 8 | 50| 4 |2|e|1| 47| 49| 53| 59
MP2XLBR0020N050 0.2 04 | 0.3 5 037 | 77° |50 | 4 |2|e|1| 52| 54| 59| 6.6
MP2XLBR0020N055 0.2 04 | 03 55 | 037 | 75°| 50| 4 |2|e|1| 57| 60| 65| 7.2
MP2XLBR0020N060 0.2 04 | 03 6 037 | 72°|50 | 4 |2|e|1]| 62| 65 71| 7.9
MP2XLBR0025N010 025 | 05 | 037 | 1 047 |11° | 50| 4 |2]|e|1]| 1.0] 1.0 1.1] 1.2
MP2XLBR0025N015 025 | 05 | 037 | 15 | 047 [104° |50 | 4 |[2|e|1]| 15| 16| 1.7| 1.9
MP2XLBR0025N015S06 | 0.25 | 05 | 037 | 15 | 047 |11° |50 | 6 |2|e®|1| 1.5 16| 17| 1.9
MP2XLBR0025N020 025 | 05 | 037 | 2 047 | 99°|50| 4 |2|e|1]| 21| 21| 23| 26
MP2XLBR0025N020S06 | 0.25 | 05 | 0.37 | 2 047 |106° |50 | 6 |2|®|1]| 21| 21| 23| 26
MP2XLBR0025N025 025 | 05 | 037 | 25 | 047 | 95° |50 | 4 |2|e|1| 26| 27| 29| 3.2
MP2XLBR0025N025S06 | 0.25 | 05 | 037 | 25 | 047 |103° |50 | 6 |2|e@|1]| 26| 27| 29| 3.2
MP2XLBR0025N030 025 | 05 | 037 | 3 047 | 91°|50 | 4 |2|e|1]| 31| 32| 35| 39
MP2XLBR0025N030S06 | 0.25 | 05 | 0.37 | 3 047 |10° |50 | 6 |2|e|1]| 31| 32| 35| 39
MP2XLBR0025N035 025 | 05 | 037 | 35 | 047 | 87° |50 | 4 |2|e|1]| 36| 3.8 41| 46
MP2XLBR0025N040 025 | 05 | 037 | 4 047 | 83°|50| 4 |2|e|1]| 41| 43| 47| 52
MP2XLBR0025N045 025 | 05 | 037 | 45 | 047 | 8 |50 | 4 |2|e|1]| 47| 49| 53| 59
MP2XLBR0025N050 025 | 05 | 037 | 5 047 | 77°|50 | 4 |2|e|1]| 52| 54| 59| 6.6
MP2XLBR0025N055 025 | 05 | 037 | 55 | 047 | 74° |50 | 4 |2|e|1]| 57| 6.0| 65| 7.2
MP2XLBR0025N060 025 | 05 | 037 | 6 047 | 72°|50| 4 |2|e|1]| 62| 65 71| 7.9
MP2XLBR0025N070 025 | 05 | 037 | 7 047 | 67°|50| 4 |2|e|1]| 73| 76| 83| 9.2
MP2XLBR0025N080 025 | 05 | 037 | 8 047 | 63°|50 | 4 |2|e|1]| 83| 87| 95|105
MP2XLBR0025N090 025 | 05 | 037 | 9 047 | 59°|50| 4 |2|®|1]| 94| 98/10.7|11.9
MP2XLBR0025N100 025 | 05 | 037 |10 047 | 56° |50 | 4 |[2|e®|1]10.4/109|11.9]13.2
MP2XLBRO0030N015 0.3 06 | 045 | 15 | 057 [104° |50 | 4 |2|e|1| 15| 16| 18| 20
MP2XLBR0030N015S06 | 0.3 06 | 045 | 15 | 057 |11° |50 | 6 |2|®|1| 15| 16| 1.8] 20
MP2XLBRO0030N020 0.3 06 | 045 | 2 057 | 99°|50| 4 |2|@|1]| 21| 22| 24| 26
MP2XLBR0030N020S06 | 0.3 06 | 045 | 2 057 |106° |50 | 6 |2|®|1]| 21| 22| 24| 26
MP2XLBR0030N025 0.3 06 | 045 | 25 | 057 | 94° 50| 4 |2|e|1| 26| 27| 3.0| 33
MP2XLBR0030N030 0.3 06 | 045 | 3 057 | 9° | 50| 4 |2|e|1]| 31| 33| 36| 4.0
MP2XLBR0030N030S06 | 0.3 06 | 045 | 3 057 | 99°|50| 6 |2|®|1]| 31| 33| 36| 4.0
MP2XLBR0030N035 0.3 06 | 045 | 35 | 057 | 86° 50| 4 |2|e|1| 3.7 38| 42| 46
MP2XLBR0030N040 0.3 06 | 045 | 4 057 | 82°|50| 4 |2|®|1]| 42| 44| 48| 53
MP2XLBRO0030N040S06 | 0.3 06 | 045 | 4 057 | 93°|50 | 6 |2|®|1]| 42| 44| 48| 53
MP2XLBRO0030N045 0.3 06 | 045 | 45 | 057 | 7.9° 50| 4 |2|e@|1| 47| 49| 54| 59
MP2XLBR0030N050 0.3 06 | 045 | 5 057 | 76°|50 | 4 |2|e|1]| 52| 55| 6.0| 6.6
MP2XLBRO0030N050S06 | 0.3 06 | 045 | 5 057 | 88° |50 | 6 |2|®|1| 52| 55| 6.0| 6.6
MP2XLBR0030N055 0.3 06 | 045 | 55 | 057 | 73° |50 | 4 |2|e|1| 58| 60| 66| 7.3
MP2XLBR0030N060 0.3 06 | 045 | 6 057 | 71° |50 | 4 |2|e|1| 63| 66| 72| 7.9
MP2XLBR0030N060S06 | 0.3 06 | 045 | 6 057 | 83°|50 | 6 |2|®|1]| 63| 66| 7.2| 7.9
MP2XLBR0030N065 0.3 06 | 045 | 65 | 057 | 68° |50 | 4 |2|e|1| 68| 7.1 7.8| 86
MP2XLBR0030N070 0.3 06 | 045 | 7 057 | 66°|50| 4 |2]|e|1| 73| 76| 84| 9.3
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

(mm)

Effective Length

H®
Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|% g E& for Inclined Angle

S 0.5°| 1° | 2° | 3°
MP2XLBR0030N080 03 | 06 | 045 | 8 057 | 62°|50| 4 [2]|®|1] 84| 87| 96/106
MP2XLBRO0030N080S06 | 0.3 | 06 | 045 | 8 057 | 76°|50 | 6 |2|®|1| 84| 87| 9.6|10.6
MP2XLBR0030N085 03 | 06 | 045 | 85 | 057 | 6° |50 | 4 |2|e|[1| 89| 9.3/102|11.3
MP2XLBR0030N090 03 | 06 | 045 | 9 057 | 58|50 | 4 |2|®|1]| 94| 9.8/10.8|11.9
MP2XLBRO0030N095 03 | 06 | 045 | 95 | 057 | 57°| 50 | 4 [2|e|1| 99[104 114|126
MP2XLBRO0030N100 03 | 06 | 045 |10 057 | 55° |50 4 |[2|e®|1]105/10.9|12.0|13.2
MP2XLBRO0030N110 03 | 06 | 045 | 11 057 | 52°|50| 4 |2|®|1|11.5(12.0/13.2|14.6
MP2XLBRO0030N120 03 | 06 | 045 |12 057 | 5° | 50| 4 |2|e|1]|125|13.1|14.4[15.9
MP2XLBR0040N020 04 | 08 | 06 2 077 | 99° |50 | 4 |2|e®|1]| 21| 22| 24| 26
MP2XLBR0040N020S06 | 0.4 | 0.8 | 0.6 2 077 |106° |50 | 6 |2|®|1]| 21| 22| 24| 26
MP2XLBR0040N024S06 | 0.4 | 0.8 | 0.6 24 | 077 [103°| 50| 6 |2|e|[1| 25| 26 28| 3.1
MP2XLBR0040N030 04 | 08 | 06 3 077 | 89°|50 | 4 |2|e|1]| 31| 33| 36| 3.9
MP2XLBR0040N030S06 | 0.4 | 0.8 | 0.6 3 077 | 99°|50 | 6 |2|®|1]| 31| 33| 36| 39
MP2XLBR0040N040 04 | 08 | 06 4 077 | 82°|50| 4 |2|e®|1]| 42| 44| 48| 52
MP2XLBR0040N040S06 | 0.4 | 0.8 | 0.6 4 077 | 93°|50| 6 |2|®|1| 42| 44| 48| 52
MP2XLBR0040N050 04 | 08 | 06 5 077 | 75°| 50| 4 |2|e|1]| 52| 55| 6.0| 6.6
MP2XLBR0040N060 04 | 08 | 06 6 077 | 69° |50 | 4 |[2|e|1| 63| 65| 72| 7.9
MP2XLBR0040N070 04 | 08 | 06 7 077 | 65°|50| 4 |2|e|1| 73| 76| 84| 9.2
MP2XLBR0040N080 04 | 08 | 06 8 077 | 6° | 50| 4 |2|®|1]| 84| 87| 95/106
MP2XLBR0040N090 04 | 08 | 06 9 077 | 57°|50 | 4 |2|®|1]| 94| 98/10.7|11.9
MP2XLBR0040N100 04 | 08 | 06 |10 077 | 54°|50| 4 |2]|®|1[105[10.9]11.9]13.2
MP2XLBR0040N120 04 | 08 | 06 |12 077 | 48° |5 | 4 |2|e|1]|125]13.1/14.3|15.9
MP2XLBR0050N030 0.5 1 075 | 3 096 | 87°|50| 4 |2|e|1]| 32| 34| 3.7| 4.1
MP2XLBR0050N030S06 | 0.5 1 075 | 3 096 | 98° |50 | 6 |2|®|1]| 32| 34| 3.7| 4.1
MP2XLBR0050N040 0.5 1 075 | 4 096 | 79°| 50| 4 |2|®|1]| 43| 45| 49| 54
MP2XLBR0050N040S06 | 0.5 1 075 | 4 096 | 92°|50| 6 |2|®|1]| 43| 45| 49| 54
MP2XLBR0050N050 0.5 1 075 | 5 096 | 73°|50 | 4 |2|e|1]| 53| 56| 6.1| 6.7
MP2XLBRO0050N050S06 | 0.5 1 075 | 5 096 | 86°|50| 6 |2|®|1| 53| 56| 6.1| 6.7
MP2XLBR0050N060 0.5 1 075 | 6 096 | 67°|50 | 4 |2|®|1]| 64| 6.7 7.3| 8.1
MP2XLBR0050N060S06 | 0.5 1 075 | 6 096 | 82°|50| 6 |2|®|1]| 64| 6.7 7.3| 8.1
MP2XLBR0050N070 0.5 1 075 | 7 096 | 62°|50| 4 |2|®|1| 74| 78| 85| 9.4
MP2XLBR0050N080 0.5 1 075 | 8 096 | 58|50 | 4 |2|e|1]| 85| 89| 9.7|10.7
MP2XLBR0050N080S06 | 0.5 1 075 | 8 096 | 73° |5 | 6 |2|e|1]| 85| 89| 9.7|10.7
MP2XLBR0050N090 0.5 1 075 | 9 09 | 55°| 50| 4 |2]|e|1]| 95[10.0/10.9]12.0
MP2XLBRO0050N100 0.5 1 0.75 | 10 096 | 51°|50| 4 |2|e®|1]106|11.112.1|13.4
MP2XLBR0050N100S06 | 0.5 1 0.75 | 10 096 | 67°| 60| 6 |[2|®|1]106 11.1/12.1|13.4
MP2XLBRO0050N120 0.5 1 0.75 |12 096 | 46°|50| 4 |2|e®|1[127]13.2/14.5]16.0
MP2XLBR0050N120S06 | 0.5 1 0.75 | 12 096 | 6.1° 60| 6 |[2|®|1]127/132|14.5|16.0
MP2XLBRO0050N140 0.5 1 0.75 | 14 096 | 42°|55| 4 |2|®|1|14.8/154/16.9|18.7
MP2XLBRO0050N160 0.5 1 0.75 | 16 096 | 38|55 | 4 |2|®]|1]16.9]/17.6/19.3|21.3
MP2XLBRO0050N160S06 | 0.5 1 0.75 | 16 09 | 52°|65| 6 |2|®|1]16.9/17.6/19.3|21.3
MP2XLBRO0050N180 0.5 1 0.75 | 18 096 | 35°|55| 4 |2]|e®|1]18.9(19.8/21.7|24.0
MP2XLBR0050N200 0.5 1 0.75 | 20 096 | 33°|55| 4 |2|®|1]21.0(22.0/24.1/26.6
MP2XLBR0050N200S06 | 0.5 1 0.75 | 20 096 | 46°| 65| 6 |2|®]|1]21.0/22.0|/24.1|26.6
MP2XLBR0060N060 0.6 12 | 0.9 6 116 | 6.6°| 50 | 4 |2|e|[1| 64| 67| 73| 80
MP2XLBR0060N060S06 | 0.6 12 | 0.9 6 116 | 81°| 55| 6 |2|e|1| 64| 67| 73| 80
MP2XLBR0060N080 0.6 1.2 | 0.9 8 116 | 57°| 50 | 4 |2|e|1| 85| 89| 9.7(10.7
MP2XLBR0060N080S06 | 0.6 12 | 0.9 8 116 | 7.3°| 55| 6 |2|e|1| 85| 89| 9.7(10.7
@ : USA Stock



(mm)

g < o Effective Length

Order Number RE | DC |[APMX| LU | DN | B2 | LF |DCON|% g = for Inclined Angle

S 0.5°| 1° | 2° | 3°
MP2XLBR0060N100 0.6 12 | 0.9 10 | 1.16 | 5° 50| 4 |2|e|[1[10.6]11.0[12.1[13.3
MP2XLBR0060N100S06 | 0.6 12 | 0.9 10 | 116 | 66° | 55| 6 |2|®|1[10.6]11.0(12.1[13.3
MP2XLBRO0060N120 0.6 12 | 0.9 12 | 116 | 44° |50 | 4 |2|e|1[12.7]13.2/14.5|16.0
MP2XLBRO0060N120S06 [ 0.6 1.2 | 0.9 12 | 1.16 | 6° 65| 6 |2|®|1[12.7]13.2/145/16.0
MP2XLBRO060N140 0.6 1.2 | 0.9 14 | 116 | 4° 55| 4 |[2|e|1]|14.8(154|16.9 187
MP2XLBR0060N160 0.6 1.2 | 0.9 16 | 116 | 37° | 55| 4 |2|e[1[16.9/17.6/19.3|21.3
MP2XLBR0060N160S06 | 0.6 12 | 0.9 16 | 116 | 51° | 65| 6 |2|®[1[16.9/17.6/19.3/21.3
MP2XLBR0060N180 0.6 12 | 0.9 18 | 116 | 34° |60 | 4 |2|®|1[18.9]19.8/21.7|24.0
MP2XLBR0060N200 0.6 12 | 0.9 20 | 116 | 31° |60 | 4 |2|®|1]21.0/21.9/24.0/26.6
MP2XLBR0060N240 0.6 1.2 | 0.9 24 | 116 | 27° |60 | 4 |2|e®[1|252|26.3/288| =*
MP2XLBR0070N080 0.7 14 | 1.05 8 | 134 | 55° |50 | 4 |2|e|1]| 84| 88| 9.6/10.6
MP2XLBR0070N120 0.7 14 | 105 | 12 | 134 | 43° |50 | 4 |2|e®|1[12.6/13.1|14.4(15.9
MP2XLBR0070N160 0.7 14 | 105 | 16 | 134 | 35° |50 | 4 |[2|e|1]|16.8/17.5/19.2|21.2
MP2XLBR0075N030 075 | 15 | 1.1 3 | 144 | 86° |50 | 4 |2|e|[1] 31 33| 36| 3.9
MP2XLBR0075N040 075 | 15 | 1.1 4 | 144 | 77° | 50| 4 |2|e|1]| 42| 44| 48| 52
MP2XLBR0075N060 075 | 15 | 1.1 6 | 144 | 63° |50 | 4 |2|e|1| 63| 66| 72| 7.9
MP2XLBR0075N060S06 | 0.75 | 1.5 | 1.1 6 | 144 | 8° 50 6 |[2|e|1]| 63| 66| 72| 7.9
MP2XLBR0075N080 075 | 15 | 1.1 8 | 144 | 54° |50 | 4 |2|e|1| 84| 88| 9.6(106
MP2XLBR0075N080S06 | 0.75 | 1.5 | 1.1 8 | 144 | 72° |60 | 6 |2|®[1]| 84| 88| 9.6[10.6
MP2XLBR0075N100 075 | 15 | 1.1 10 | 144 | 47° |50 | 4 |2|e[1[105/11.0/12.0]13.2
MP2XLBRO0075N100S06 | 0.75 | 15 | 1.1 10 | 144 | 65 | 60| 6 |2|®[1[105]/11.0/12.0[13.2
MP2XLBR0075N120 075 | 15 | 1.1 12 | 144 | 42° |50 | 4 |2|e®|1[12.6]13.1(14.4[159
MP2XLBR0075N120S06 | 0.75 | 15 | 1.1 12 | 144 | 59° (60| 6 |2|®|1[12.6]13.1(14.4[159
MP2XLBR0075N140 075 | 15 | 1.1 14 | 144 | 38 | 55| 4 |2|e[1[14.7/153|16.8|185
MP2XLBR0075N160 075 | 15 | 1.1 16 | 144 | 34° |55 | 4 |2|e@[1[16.8[17.5/19.2|21.2
MP2XLBRO0075N160S06 | 0.75 | 1.5 | 1.1 16 | 1.44 | 5° 60| 6 |2|®|1[16.8[17.5/19.2|21.2
MP2XLBR0075N180 075 | 15 | 1.1 18 | 144 | 31° |60 | 4 |2|e®[1[189/19.7/21.6|23.8
MP2XLBR0075N200 075 | 15 | 1.1 20 | 144 | 29° |60 | 4 |2|e®[1[210[219/239| =*
MP2XLBR0075N220 075 | 15 | 1.1 22 | 144 | 27° |60 | 4 |2|e®[1[23.0(24.0/263| *
MP2XLBR008ON080 0.8 16 | 1.2 8 | 154 | 53° | 55| 4 |2|e|1| 84| 88| 9.6[105
MP2XLBR008ON120 0.8 16 | 1.2 12 | 154 | 41° | 55| 4 |2|e|1][12613.1|/14.4 159
MP2XLBRO08ON160 0.8 16 | 1.2 16 | 154 | 33° | 55| 4 |2|e[1[16.8/17.5/19.1|21.2
MP2XLBR0080N200 0.8 16 | 1.2 20 | 154 | 28° |55 4 |2|e|1]21.0/21.9/23.9| =
MP2XLBR0090ON080 0.9 18 | 1.4 8 | 174 | 51° | 55| 4 |2|e|[1]| 84 88| 96|105
MP2XLBRO0090N120 0.9 18 | 1.4 12 | 174 | 39° |55 | 4 |2|e|1[12.6]/13.1(14.3|158
MP2XLBRO0090N160 0.9 18 | 1.4 16 | 1.74 | 31° |55 | 4 |2|e®|1[16.8/17.5[19.1|21.1
MP2XLBR0090N200 0.9 1.8 | 1.4 20 | 174 | 26° | 55| 4 |2|e®|1]20.9]21.8/23.9| =*
MP2XLBR0100N040 1 2 15 4 | 194 | 72° | 50| 4 |2|e|1]| 42| 44| 47| 52
MP2XLBR0100N040S06 | 1 2 15 4 | 194 | 9 50| 6 |2|e®|1| 42| 44| 47| 52
MP2XLBR0100N060 1 2 1.5 6 | 194 | 58 |50 | 4 |2|e|1]| 63 66| 71| 7.8
MP2XLBR0100N060S06 | 1 2 1.5 6 | 194 | 78 |50 | 6 |2|e|1]| 63 66| 7.1 7.8
MP2XLBR0100N080 1 2 1.5 8 | 194 | 48 (50| 4 |2|e|1| 84| 88| 9.5(105
MP2XLBR0100N080S06 | 1 2 1.5 8 | 194 | 69° |50 | 6 |2|®|1| 84| 88| 9.5(105
MP2XLBR0100N100 1 2 15 10 | 194 | 42° |50 | 4 |2|e[1[105/10.9|11.9|13.1
MP2XLBRO0100N100S06 | 1 2 15 10 | 194 | 62° |50 | 6 |2|®[1][105/ 10.9|11.9|13.1
MP2XLBR0100N120 1 2 15 12 | 194 | 36° |50 | 4 |2|e[1][126/13.1/14.3 /158
MP2XLBR0100N120S06 | 1 2 1.5 12 | 194 | 56° |60 | 6 |2|®[1][126/13.1/14.3|/158
MP2XLBR0100N140 1 2 1.5 14 | 194 | 32° |55 | 4 |2|e®|1[14.7]153|16.7|18.4
* No interference
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck

(mm)

CARBIDE

g < o Effective Length

Order Number RE | DC |[APMX| LU | DN | B2 | LF |DCON|% g = for Inclined Angle

S 0.5°| 1° | 2° | 3°
W MP2XLBR0100N140S06 | 1 2 1.5 14 | 194 | 51° 60| 6 |2|®[1[147]153|16.7|18.4
< MP2XLBR0100N160 1 2 1.5 16 | 1.94 | 29° |55 | 4 |2|e@|1[16.8/17.5[19.1| *
g MP2XLBR0100N160S06 | 1 2 1.5 16 | 1.94 | 47° (65| 6 |2|®|1[16.8/17.5[19.1|21.1
MP2XLBR0100N180 1 2 1.5 18 | 194 | 27° |55 | 4 |2|e@|1[189]19.7(215| *
- MP2XLBR0100N180S06 | 1 2 1.5 18 | 194 | 43° (65| 6 |2|®|1[18.9]19.7(21.5(238
< MP2XLBR0100N200 1 2 15 | 20 | 194 | 24° | 65| 4 |2|e®[1[209(21.8|239| =*
MP2XLBR0100N200S06 | 1 2 15 | 20 | 194 | 4° |65 6 |2|®|1]209]21.8]23.9|264

4 MP2XLBR0100N220 1 2 15 | 22 | 194 | 23° | 65| 4 |2|e®[1[23.0(24.0/263| *
=) MP2XLBR0100N250 1 2 15 | 25 | 194 | 2° |65| 4 |2|e[1[262(273| * | *
& MP2XLBR0100N250S06 | 1 2 15 | 25 | 194 [ 35° |90 | 6 |2|e|1]26.2/27.3/29.9 33
o MP2XLBR0100N300 1 2 15 | 30 | 194 | 1.7° |80 | 4 |2|e[1([314[327| * | *
o MP2XLBR0100N300S06 | 1 2 15 | 30 | 194 | 3° |9 | 6 |2|®|1]31.4(327|359| *
s MP2XLBR0100N350 1 2 15 | 35 | 194 | 15° |80 | 4 |2|®|1(36.6(382| * | *
= MP2XLBR0100N350S06 | 1 2 15 | 35 | 194 | 27° |90 | 6 |2|®|1|36.6(382|41.8| *
o MP2XLBR0100N400 1 2 15 | 40 | 194 | 14° |80 | 4 |2|e®|[1[418[436| * | *
@ MP2XLBR0100N400S06 | 1 2 15 | 40 | 194 | 24° |90 | 6 |2|e®|1[41.8|436/478| *
fg MP2XLBR0125N100 125 | 25 | 1.9 10 | 24 | 35° 55| 4 |2|e|1[10.4]10.8|11.8[12.9
= MP2XLBR0125N150 125 | 25 | 1.9 15 | 24 | 25° | 55| 4 |2|e@|1[156[16.3[17.8| *
S MP2XLBR0125N200 125 | 25 | 19 | 20 | 24 | 2° |55 | 4 |[2|@|1[208/21.7| * | *
2 MP2XLBR0125N250 125 | 25 | 19 | 25 | 24 | 16° |70 | 4 |2|e[1|26.1|272| % | *
e MP2XLBR0125N300 125 | 25 | 19 | 30 | 24 |14°|70| 4 |2|e[1313|326| * | *
= MP2XLBR0125N350 125 | 25 | 19 | 35 | 24 | 12°|70| 4 |2|e®[1|365(381| * | *
% MP2XLBR0150N060S03 | 1.5 3 2.3 6 | 2.9 — 60| 3 |2|@|2] % | * | * | %
MP2XLBR0150N080 1.5 3 2.3 8 | 29 |63 |60 6 |2|®|1]| 83| 86| 9.3/10.2
. MP2XLBR0150N100 1.5 3 2.3 10 | 29 | 55 60| 6 |2|®|1[10.4]10.8|11.7[129
MP2XLBR0150N120 1.5 3 2.3 12 | 29 | 49 (60| 6 |2|®|1[125]/13.0(14.1[155
! MP2XLBR0150N140 1.5 3 2.3 14 | 29 | 44° 60| 6 |2|®[1[146[152/16.5|18.2
= MP2XLBR0150N160 1.5 3 2.3 16 | 29 |4 |70 6 |2|e®|1[16.717.3(18.9(20.8
o MP2XLBR0150N200 1.5 3 23 | 20 | 29 |34 |70| 6 |2|®]|1]|20.8|21.7|23.7|26.1
w MP2XLBR0150N250 1.5 3 23 | 25 | 29 |28 |70 6 |[2|e|1]|26.1/27.2|29.7| *
S MP2XLBR0150N300 1.5 3 23 | 30 | 29 |25 |70 6 |2|®|1]|31.3/326(357| *
2 MP2XLBR0150N350 1.5 3 23 | 35 | 29 |22 |9 | 6 |2|®]|1]|36538.0[41.7| *
MP2XLBR0150N400 1.5 3 23 | 40 | 29 | 19° |9 | 6 |[2|®|1[417/435] * | *
MP2XLBR0175N150 175 | 35 | 26 15 | 34 |38 65| 6 |2|®|1[156[16.2/17.7|19.4
MP2XLBR0175N250 175 | 35 | 26 | 25 | 34 |25 |65| 6 |2|e®|[1(26.0(27.1/296| =*
MP2XLBR0175N350 175 | 35 | 26 | 35 | 34 |19 |9 | 6 |2|e[1[365(380| * | *
MP2XLBR0175N450 175 | 35 | 26 | 45 | 34 | 15° | 90| 6 |[2|®|1[46.9/489| * | *
MP2XLBR0200N080S04 | 2 4 3 8 | 3.9 — | 65| 4 |2|e@|2] * | x| * | *
MP2XLBR0200N100 2 4 3 10 | 39 | 45° (65| 6 |2|®|1[10.4[10.8|11.6[127
MP2XLBR0200N120 2 4 3 12 | 39 |39 65| 6 |2|®[1[125(12.9/14.0|154
MP2XLBR0200N140 2 4 3 14 | 39 | 34° 65| 6 |2|®|1[146[15.1/16.4|18.0
MP2XLBR0200N160 2 4 3 16 | 39 | 31° 70| 6 |2|e®|1[16.6]17.3(18.8(20.7
MP2XLBR0200N200 2 4 3 20 | 39 | 26°|70| 6 |2|e®[1(208(217/236| =*
MP2XLBR0200N250 2 4 3 25 | 39 | 21°|70| 6 |2|e[1(260[27.1/296| *
MP2XLBR0200N300 2 4 3 30 | 39 |18 |8 | 6 |2|e[1[312(326] * | *
MP2XLBR0200N350 2 4 3 35 | 39 | 16° |8 | 6 |2|e[1[365[380 * | *
MP2XLBR0200N400 2 4 3 40 | 39 | 14° |9 | 6 |2|e®[1[41.7(435 * | *
MP2XLBR0200N450 2 4 3 45 | 39 | 12° |90 | 6 |2|e[1[469(489 * | x

* No interference
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(mm)

g x| o Effective Length

Order Number RE | DC |[APMX| LU | DN | B2 | LF |DCON|% g = for Inclined Angle

S 0.5°| 1° | 2° | 3°

MP2XLBR0200N500 2 4 3 50 | 3.9 11° [100| 6 |[2|®|1]521(543] * | =*
MP2XLBR0250N150 25 5 3.8 15 | 49 | 2° 70, 6 |2|e|[1[156[162| * | *
MP2XLBR0250N200 25 5 38 | 20 | 4.9 15° | 70| 6 |2|®|1]|208|216| * | *
MP2XLBR0250N250 25 5 38 | 25 | 49 12° | 70| 6 |2|®|1]|26.0/27.1| * | *
MP2XLBR0250N300 25 5 38 | 30 | 49 1° 80| 6 [2|e@[1[312] * | * | *
MP2XLBR0250N350 25 5 38 | 35 | 49 |09 | 80| 6 [2|e@[1[364] * | * | *
MP2XLBR0250N400 25 5 38 | 40 | 49 |08 | 90| 6 [2|e[1[417] * | * | *
MP2XLBR0300N200 3 6 6 20 | 585 | — | 70| 6 |2|e|[2| * | x| x| x
MP2XLBR0300N250 3 6 6 25 | 585 | — | 70| 6 |2|ef[2| * | x | x | x
MP2XLBR0300N300 3 6 6 30 | 585 | — | 8| 6 |2|@|2| * | * | x | *
MP2XLBR0300N400 3 6 6 40 | 585 | — | 90| 6 |2|e@|2| * | *x | * | *
MP2XLBR0300N500 3 6 6 50 | 585 | — (100 6 |2|e@|2| * | * | *x | *
* No interference
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck
RECOMMENDED CUTTING CONDITIONS

CARBIDE

Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC) Copper, Copper alloy
X i Alloy tool steel, Pre-hardened steel,
T Workpiece Material Precipitation hardening stainless steel
<
8 RE LU Revolution Table Feed | Depth of Cut | Revolution Table Feed | Depth of Cut | Revolution Table Feed | Depth of Cut
D (mm) (mm) (min") (IPM) ap (inch) (min") (IPM) ap (inch) (min") (IPM) ap (inch)
3 0.05 0.3 50000 7.9 .00008 50000 7.9 .00008 50000 7.9 .00016
- 0.5 50000 7.9 .00004 50000 7.9 .00008 50000 7.9 .00008
g 0.5 50000 15.7 .00012 50000 12.6 .00012 50000 12.6 .00024
1 50000 15.7 .00008 50000 12.6 .00008 50000 12.6 .00016
(72) 0.1 1.5 40000 11.8 .00004 40000 9.4 .00004 40000 9.4 .00008
g 2 40000 7.9 .00004 40000 6.3 .00004 40000 6.3 .00008
§ 2.5 40000 3.9 .00004 40000 3.1 .00004 40000 3.1 .00008
1 50000 23.6 .00028 50000 18.9 .00028 50000 18.9 .00055
[ 1.5 50000 23.6 .00020 50000 18.9 .00020 50000 18.9 .00039
H_J 2 50000 23.6 .00012 50000 18.9 .00012 50000 18.9 .00024
< 0.15 2.5 40000 15.7 .00012 40000 12.6 .00012 40000 12.6 .00024
= 3 40000 11.8 .00008 40000 9.4 .00008 40000 9.4 .00016
o 3.5 30000 9.8 .00008 30000 7.9 .00008 30000 7.9 .00016
% 4 30000 7.9 .00008 30000 6.3 .00008 30000 6.3 .00016
< 1 50000 70.9 .00059 50000 55.1 .00059 50000 55.1 .00118
m 2 50000 51.2 .00039 50000 39.4 .00039 50000 39.4 .00079
2 0.2 3 50000 35.4 .00020 50000 27.6 .00020 50000 27.6 .00039
= ’ 4 40000 23.6 .00016 40000 18.9 .00016 40000 18.9 .00031
= 5 40000 15.7 .00012 40000 12.6 .00012 40000 12.6 .00024
o 6 30000 7.9 .00008 30000 6.3 .00008 30000 6.3 .00016
& 2 50000 98.4 .00079 50000 78.7 .00079 50000 78.7 .00157
= 3 50000 59.1 .00059 50000 47.2 .00059 50000 47.2 .00118
= 4 45000 47.2 .00039 45000 37.4 .00039 45000 37.4 .00079
© 0.25 5 45000 35.4 .00028 45000 27.6 .00028 45000 27.6 .00055
’ 6 36000 23.6 .00024 36000 18.9 .00024 36000 18.9 .00047
. 7 32000 15.7 .00020 32000 12.6 .00020 32000 12.6 .00039
8 32000 11.8 .00012 32000 9.4 .00012 32000 9.4 .00024
? 10 26000 7.9 .00008 26000 6.3 .00008 26000 6.3 .00016
= 2 50000 137.8 .00118 50000 110.2 .00118 50000 110.2 .00236
E 3 50000 137.8 .00118 50000 110.2 .00118 50000 110.2 .00236
z 4 44000 98.4 .00079 44000 78.7 .00079 44000 78.7 .00157
a 5 37000 47.2 .00039 37000 37.4 .00039 37000 37.4 .00079
| 6 37000 39.4 .00031 37000 31.5 .00031 37000 31.5 .00063
8 0.3 7 35000 29.5 .00031 35000 23.6 .00031 35000 23.6 .00063
8 35000 23.6 .00024 35000 18.9 .00024 35000 18.9 .00047
9 30000 19.7 .00016 30000 15.7 .00016 30000 15.7 .00031
10 30000 19.7 .00012 30000 15.7 .00012 30000 15.7 .00024
11 22000 11.8 .00008 22000 9.4 .00008 22000 9.4 .00016
12 22000 7.9 .00008 22000 6.3 .00008 22000 6.3 .00016
2 50000 173.2 .00157 50000 137.8 .00157 50000 137.8 .00315
3 50000 157.5 .00157 50000 126.0 .00157 50000 126.0 .00315
4 50000 157.5 .00079 50000 126.0 .00079 50000 126.0 .00157
5 35000 94.5 .00079 35000 74.8 .00079 35000 74.8 .00157
0.4 6 35000 94.5 .00079 35000 74.8 .00079 35000 74.8 .00157
7 30000 59.1 .00059 30000 47.2 .00059 30000 47.2 .00118
8 30000 59.1 .00039 30000 47.2 .00039 30000 47.2 .00079
10 30000 27.6 .00031 30000 22.0 .00031 30000 22.0 .00063
12 22000 19.7 .00024 22000 15.7 .00024 22000 15.7 .00047
<0.1RE (RE £1)
<0.2RE (RE>1)
Depth of Cut
WW/WW*: ap
é RE : Radius

Note 1) When the inclination angle of machined surface is high, or when machining at high loads; such as in corners, reduce the revolution and feed rate.
Note 2) The use of oil mist is recommended when machining with small diameter.
|094 Note 3) The revolution and feed rate can be increased at small depths of cut (ap).



Carbon steel, Alloy steel (180—280HB)
Alloy tool steel, Pre-hardened steel,

Workpiece Material | Precipitation hardening stainless steel

Hardened steel (45—55HRC)

Copper, Copper alloy

RE LU Revolution Table Feed | Depth of Cut | Revolution Table Feed | Depth of Cut | Revolution Table Feed | Depth of Cut
(mm) (mm) (min™") (IPM) ap (inch) (min™") (IPM) ap (inch) (min”") (IPM) ap (inch)
3 40000 157.5 .00197 40000 126.0 .00197 40000 126.0 .00394
4 40000 157.5 .00197 40000 126.0 .00197 40000 126.0 .00394
6 35000 118.1 .00118 35000 94.5 .00118 35000 94.5 .00236
8 30000 78.7 .00079 30000 63.0 .00079 30000 63.0 .00157
0.5 10 20000 394 .00039 20000 315 .00039 20000 31.5 .00079
12 20000 394 .00039 20000 315 .00039 20000 31.5 .00079
14 18000 23.6 .00031 18000 18.9 .00031 18000 18.9 .00063
16 18000 19.7 .00031 18000 15.7 .00031 18000 15.7 .00063
18 13000 11.8 .00020 13000 9.4 .00020 13000 9.4 .00039
20 13000 9.8 .00020 13000 7.9 .00020 13000 7.9 .00039
6 40000 173.2 .0016 40000 137.8 .0016 40000 137.8 .0031
8 40000 157.5 .0016 40000 126.0 .0016 40000 126.0 .0031
0.6 10 27000 74.8 .0008 27000 59.1 .0008 27000 59.1 .0016
12 16000 55.1 .0008 16000 43.3 .0008 16000 43.3 .0016
18 15000 27.6 .0003 15000 22.0 .0003 15000 22.0 .0006
24 11000 11.8 .0002 11000 94 .0002 11000 94 .0005
8 40000 157.5 .0020 40000 126.0 .0020 40000 100.8 .0039
0.7 12 26000 78.7 .0016 26000 63.0 .0016 26000 50.4 .0031
16 17000 55.1 .0012 17000 44 1 .0012 17000 35.3 .0024
6 40000 236.2 .0028 36000 169.3 .0028 36000 169.3 .0055
8 40000 236.2 .0028 36000 169.3 .0028 36000 169.3 .0055
10 40000 196.9 .0024 36000 141.7 .0024 36000 141.7 .0047
0.75 12 32000 133.9 .0016 29000 94.5 .0016 29000 94.5 .0031
16 15000 55.1 .0012 15000 43.3 .0012 15000 43.3 .0024
20 12000 35.4 .0008 12000 28.3 .0008 12000 28.3 .0016
30 9000 15.7 .0004 9000 12.6 .0004 9000 12.6 .0008
8 40000 236.2 .0031 32000 149.6 .0031 32000 149.6 .0063
0.8 12 36000 177.2 .0024 29000 110.2 .0024 29000 110.2 .0047
16 14000 55.1 .0016 14000 43.3 .0016 14000 43.3 .0031
20 12000 39.4 .0012 12000 31.5 .0012 12000 815 .0024
8 40000 259.8 .0035 32000 165.4 .0035 32000 165.4 .0071
0.9 12 40000 196.9 .0028 32000 126.0 .0028 32000 126.0 .0055
16 28000 110.2 .0016 22000 70.9 .0016 22000 70.9 .0031
20 10000 31.5 .0012 10000 25.2 .0012 10000 25.2 .0024
4 40000 315.0 .0039 32000 196.9 .0039 32000 196.9 .0079
6 40000 315.0 .0039 32000 196.9 .0039 32000 196.9 .0079
8 40000 236.2 .0039 32000 149.6 .0039 32000 149.6 .0079
10 40000 196.9 .0031 32000 126.0 .0031 32000 126.0 .0063
12 40000 196.9 .0031 32000 126.0 .0031 32000 126.0 .0063
1 16 32000 137.8 .0020 26000 86.6 .0020 26000 86.6 .0039
20 10000 394 .0016 10000 315 .0016 10000 31.5 .0031
25 10000 39.4 .0016 10000 31.5 .0016 10000 SIS .0031
30 10000 31.5 .0008 10000 25.2 .0008 10000 25.2 .0016
35 10000 23.6 .0008 10000 18.9 .0008 10000 18.9 .0016
40 8000 15.7 .0004 8000 12.6 .0004 8000 12.6 .0008
<0.1RE (RE <1)
<0.2RE (RE>1)
Depth of Cut
ap
ZWW%%%%%W%%% RE : Radius

Note 4) Cutting conditions may differ considerably due to the overhang, depth of cut and machine tool condition. Please use the table above as

Note 5)

a reference starting point.
For hardened steel over 55 HRC, use VF2XLB.

Note 6) For cutting conditions for austenitic stainless steel and titanium alloy, use the high hardness steel (45-55 HRC) table but reduce the

spindle speed by 40% and the feed rate by 55%.

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [[ETNRMN SQUARE
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MS PLUS END MILLS

MP2XLB

Ball nose, Short cut length, 2 flute, Long neck
RECOMMENDED CUTTING CONDITIONS

CARBIDE

Carbon steel, Alloy steel (180—280HB) Hardened steel (45—55HRC) Copper, Copper alloy
Alloy tool steel, Pre-hardened steel,
Y Workpiece Material | Precipitation hardening stainless steel
14
g
g RE LU Revolution | Table Feed | Depthof Cut | Revolution | Table Feed | Depthof Cut | Revolution | Table Feed | Depth of Cut
n (mm) (mm) (min™") (IPM) ap (inch) (min™") (IPM) ap (inch) (min") (IPM) ap (inch)
j 10 36000 236.2 .0047 29000 149.6 .0047 29000 149.6 .0094
< 15 32000 177.2 .0039 26000 114.2 .0039 26000 114.2 .0079
o 1.25 20 26000 126.0 .0028 21000 78.7 .0028 21000 78.7 .0055
n - 25 12000 55.1 .0024 8000 28.3 .0024 8000 28.3 .0047
D 30 8000 35.4 .0016 8000 27.6 .0016 8000 27.6 .0031
(=) 35 8000 31.5 .0008 8000 25.2 .0008 8000 20.1 .0016
§ 6 32000 275.6 .0059 26000 177.2 .0059 22000 149.6 .0118
10 32000 275.6 .0059 26000 177.2 .0059 22000 149.6 .0118
E 16 32000 196.9 .0039 26000 126.0 .0039 22000 106.3 .0079
& 1.5 20 27000 149.6 .0039 22000 94.5 .0039 22000 94.5 .0079
- ) 25 21000 106.3 .0031 17000 66.9 .0031 17000 66.9 .0063
_ 30 10000 27.6 .0031 6000 22.0 .0031 6000 22.0 .0063
& 35 6000 27.6 .0024 6000 22.0 .0024 6000 22.0 .0047
(4 40 6000 23.6 .0016 6000 18.9 .0016 6000 18.9 .0031
g 15 27500 173.2 .0051 22000 110.2 .0051 18000 90.6 .0102
) 1.75 25 23000 141.7 .0039 18000 86.6 .0039 18000 86.6 .0079
% ) 35 10000 55.1 .0031 10000 43.3 .0031 10000 43.3 .0063
o 45 7500 35.4 .0016 7500 28.3 .0016 7500 28.3 .0031
= 10 24000 236.2 .0079 19000 149.6 .0079 16000 126.0 .0157
o 20 24000 149.6 .0059 19000 94.5 .0059 16000 78.7 .0118
o 2 30 20000 118.1 .0039 16000 74.8 .0039 16000 74.8 .0079
<E,: 40 12000 66.9 .0039 12000 55.1 .0039 12000 55.1 .0079
5 50 8000 39.4 .0020 8000 31.5 .0020 8000 31.5 .0039
20 22000 236.2 .0079 18000 149.6 .0079 13000 110.2 .0157
. 2.5 25 22000 173.2 .0079 18000 110.2 .0079 13000 78.7 .0157
) 30 22000 149.6 .0059 18000 94.5 .0059 13000 66.9 .0118
» 40 22000 141.7 .0039 18000 90.6 .0039 13000 63.0 .0079
- 20 20000 236.2 .0079 16000 149.6 .0079 11000 102.4 .0157
= 3 30 20000 236.2 .0079 16000 149.6 .0079 11000 102.4 .0157
g 40 20000 177.2 .0059 16000 110.2 .0059 11000 78.7 .0118
w 50 20000 118.1 .0059 16000 74.8 .0059 11000 51.2 .0118
[a]
8 <0.1RE (RE<1)
* Depth of cut =0.2RE (RE>1)
NN
) RE : Radius

Note 1) When the inclination angle of machined surface is high, or when machining at high loads; such as in corners, reduce the revolution and feed rate.

Note 2) The use of oil mist is recommended when machining with small diameter.

Note 3) The revolution and feed rate can be increased at small depths of cut (ap).

Note 4) Cutting conditions may differ considerably due to the overhang, depth of cut and machine tool condition. Please use the table above as
a reference starting point.

Note 5) For hardened steel over 55 HRC, use VF2XLB.

Note 6) For cutting conditions for austenitic stainless steel and titanium alloy, use the high hardness steel (45-55 HRC) table but reduce the
spindle speed by 40% and the feed rate by 55%.
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MP2ES v
. | L @) )
End mill, 2 flute, For Swiss-Type lathe 5% o2
Carbon Steel, Alloy Steel, Cast Iron [ToolSeel, re-Herdened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy]  ~oPPerAlloy | Aluminum Alloy
©) ©) O O O O
___—T7BHTA215°
<
= — =
APMX
LF
4
8 I [§ e
APMX
LF
3<DC=<10
- 0.010
- 0.030
4<DCON=<6|7<DCON=<10
0 0
- 0.008 - 0.009
@2 flute end mill.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes| © |Type
»n
MP2ESD0300S04 3 4.5 50 4 2 ® 1
MP2ESD0400S04 4 6 50 4 2 ® 2
MP2ESD0500S06 5 7.5 50 6 2 ° 1
MP2ESD0600S06 6 9 50 6 2 * 2
MP2ESD0700S07 7 10.5 50 7 2 * 2
MP2ESD0800S08 8 12 50 8 2 * 2
MP2ESD1000S10 10 15 50 10 2 ® 2
@ : USA Stock * : Stocked in Japan 1SO13399 > 1002

CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL W .
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CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL M .
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MS PLUS END MILLS

MP2ES

End mill, 2 flute, For Swiss-Type lathe

RECOMMENDED CUTTING CONDITIONS

H Side Milling
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel,
Workpiece Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material AISI 1050, AISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V
DC Revolution [Table Feed|Depth of Cut|Width of Cut| Revolution [Table Feed|Depth of Cut| Width of Cut|Revolution |Table Feed|Depth of Cut| Width of Cut
(mm) (inch) (min") (IPM) ap (inch) | ae (inch) (min") (IPM) ap (inch) | ae (inch) (min") (IPM) ap (inch) | ae (inch)
3 118 10000 23.6 118 .024 7000 15.7 .118 .024 6000 11.8 118 .024
4 157 7500 23.6 157 .024 5200 15.7 157 .024 4500 11.8 157 .024
5 197 6000 23.6 197 .024 4200 15.7 197 .024 3600 11.8 197 .024
6 .236 5000 23.6 .236 .024 3500 15.7 .236 .024 3000 11.8 .236 .024
7 276 4500 22.0 .276 .024 3200 14.2 276 .024 2700 11.0 276 .024
8 | .315 | 4000 | 205 | .315 | .024 | 2800 | 138 315 | .024 | 2400 | 102 315 024
10 | .394 | 3200 | 177 | .394 | .024 | 2200 | 11.8 394 | .024 | 1900 9.1 394 024
ae
Depth of Cut ap
Hardened steel (45—55HRC) Copper, Copper Alloy
Workpiece
Material
AISI H13
bDC Revolution [Table Feed|Depth of Cut|Width of Cut|Revolution Table Feed|Depth of Cut|Width of Cut
(mm) (inch) (min") (IPM) | ap (inch) | ae (inch) | (min™) (IPM) | ap (inch) | ae (inch)
3 118 5000 4.7 118 .008 | 13000 30.7 118 .024
4 157 4000 4.7 157 .008 9500 29.9 157 .024
5 197 3200 4.7 197 .008 7600 29.9 197 .024
6 .236 2700 4.7 .236 .008 6400 30.3 .236 .024
7 276 2300 4.3 .276 .008 5500 26.8 276 .024
8 315 2000 4.3 315 .008 4800 24.4 1B .024
10 -394 1600 3.9 .394 .008 3800 20.9 .394 .024
<—ae
Depth of Cut ap

Note 1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 3) When drilling, please set the feed rate at 1/3 or below the values above.

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the
revolution and feed rate proportionately.



H Slotting
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel,
Workpiece Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material AISI 1050, AISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V
DC Revolution Table Feed | Depth of Cut Revolution Table Feed | Depth of Cut Revolution Table Feed | Depth of Cut
(mm) (inch) (min™") (IPM) ap (inch) (min") (IPM) ap (inch) (min") (IPM) ap (inch)
3 118 10000 23.6 .024 7000 15.7 .024 6000 11.8 .024
4 157 7500 23.6 .024 5200 15.7 .024 4500 11.8 .024
5 197 6000 23.6 .024 4200 15.7 .024 3600 11.8 .024
6 .236 5000 23.6 .024 3500 15.7 .024 3000 11.8 .024
7 276 4500 22.0 .024 3200 14.2 .024 2700 11.0 .024
8 315 4000 20.5 .024 2800 13.8 .024 2400 10.2 .024
10 394 3200 17.7 .024 2200 11.8 .024 1900 9.1 .024
DC
Depth of Cut ap
4
DC:Dia.
Hardened steel (45—55HRC) Copper, Copper Alloy
Workpiece
Material
AISI H13
DC Revolution | Table Feed | Depthof Cut | Revolution | Table Feed | Depth of Cut
(mm) (inch) (min™") (IPM) ap (inch) (min") (IPM) ap (inch)
3 118 5000 4.7 .008 13000 30.7 .024
4 157 4000 4.7 .008 9500 29.9 .024
5 197 3200 4.7 .008 7600 29.9 .024
6 .236 2700 4.7 .008 6400 30.3 .024
7 276 2300 4.3 .008 5500 26.8 .024
8 315 2000 4.3 .008 4800 24 .4 .024
10 394 1600 3.9 .008 3800 20.9 .024
DC
Depth of Cut ap
i
DC:Dia.

Note 1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective.
Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) When drilling, please set the feed rate at 1/3 or below the values above.

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the

revolution and feed rate proportionately.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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MS PLUS END MILLS

MP3ES

NEW

End mill, 3 flute, For Swiss-Type lathe

Q00

Carbon Steel, Alloy Steel, Cast Iron {TooSeel, PreHardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
<3OHRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy]  ~oPPerAlloy | Aluminum Alloy
©) O O O O
___—7 BHTA215°
=<
: | 13 e
APMX
LF
4
S ——
APMX
LF
W 3<DC<12 f
~0.010 - g Type3
- 0.030 APMX
4<DCON=<6|7<DCON=<10| DCON=12 LF
0 0 0
- 0.008 - 0.009 - 0.011
@ 3 flute end mill.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes| © |Type
n
MP3ESD0300S04 3 4.5 50 4 3 (] 1
MP3ESD0400S04 4 6 50 4 3 * 2
MP3ESD0500S06 5 7.5 50 6 3 [} 1
MP3ESD0600S06 6 9 50 6 3 * 2
MP3ESD0700S07 7 10.5 50 7 3 (] 2
MP3ESD0800S08 8 12 50 8 3 * 2
MP3ESD0900S10 9 13.5 50 10 3 * 1
MP3ESD1000S10 10 15 50 10 3 () 2
MP3ESD1200S10 12 15 50 10 3 ( 3
MP3ESD1200S12 12 15 50 12 3 * 2
@ : USA Stock * : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

H Side Milling

Carbon steel, Cast iron,

Alloy steel

, Tool steel,

Austenitic stainless steel,

Workpiece Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material AISI 1050, AISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V
DC Revolution [Table Feed|Depth of Cut|Width of Cut| Revolution [Table Feed|Depth of Cut|Width of Cut| Revolution [Table Feed|Depth of Cut| Width of Cut

(mm) (inch) (min™") (IPM) ap (inch) | ae (inch) (min™") (IPM) ap (inch) | ae (inch) (min"") (IPM) ap (inch) | ae (inch)

3 .118 | 10000 28.3 118 .024 7000 18.9 118 .024 6000 14.2 118 .024

4 157 7500 28.3 157 .024 5200 18.9 157 .024 4500 14.2 157 .024

5 197 6000 28.3 197 .024 4200 18.9 197 .024 3600 14.2 197 .024

6 .236 5000 28.3 .236 .024 3500 18.9 .236 .024 3000 14.2 .236 .024

7 276 4500 26.4 .276 .024 3200 17.3 276 .024 2700 134 276 .024

8 .315 4000 244 S .024 2800 16.5 ES1II5] .024 2400 12.2 315 .024

9 .354 3500 22.8 .354 .024 2500 15.0 354 .024 2100 11.4 .354 .024
10 -394 3200 21.3 .394 .024 2200 14.2 .394 .024 1900 11.0 .394 .024
12 472 2700 19.3 AT72 .024 1900 12.6 472 .024 1600 9.8 472 .024

ae
Depth of Cut ap
Hardened steel (45—55HRC) Copper, Copper Alloy
Workpiece
Material
AISI H13
DC Revolution [Table Feed|Depth of Cut |Width of Cut|Revolution Table Feed|Depth of Cut|Width of Cut

(mm) (inch) (min") (IPM) | ap (inch) | ae (inch) [ (min™") (IPM) | ap (inch) | ae (inch)

3 .118 5000 5.5 118 .008 | 13000 37.0 118 .024

4 157 4000 515 157 .008 9500 35.8 157 .024

5 197 3200 5.5 197 .008 7600 35.8 197 .024

6 .236 2700 515 .236 .008 6400 36.2 .236 .024

7 .276 2300 5.1 .276 .008 5500 32.3 276 .024

8 .315 2000 5.1 21D .008 4800 291 315 .024

9 .354 1800 5.1 .354 .008 4200 27.6 .354 .024
10 .394 1600 4.7 .394 .008 3800 25.2 394 .024
12 472 1300 4.7 AT72 .008 3200 22.8 472 .024

ae
Depth of Cut ap

Note 1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective.
Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) When drilling, please set the feed rate at 1/3 or below the values above.
Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the

revolution and feed rate proportionately.

CARBIDE
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MS PLUS END MILLS

MP3ES

End mill, 3 flute, For Swiss-Type lathe

H Slotting
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel,
Workpiece Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material AISI 1050, AISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V
DC Revolution Table Feed | Depth of Cut Revolution Table Feed | Depth of Cut Revolution Table Feed | Depth of Cut
(mm) (inch) (min™") (IPM) ap (inch) (min”") (IPM) ap (inch) (min") (IPM) ap (inch)
3 118 10000 28.3 .024 7000 18.9 .024 6000 14.2 .024
4 157 7500 28.3 .024 5200 18.9 .024 4500 14.2 .024
5 197 6000 28.3 .024 4200 18.9 .024 3600 14.2 .024
6 .236 5000 28.3 .024 3500 18.9 .024 3000 14.2 .024
7 276 4500 26.4 .024 3200 17.3 .024 2700 134 .024
8 315 4000 244 .024 2800 16.5 .024 2400 12.2 .024
9 .354 3500 22.8 .024 2500 15.0 .024 2100 1.4 .024
10 394 3200 21.3 .024 2200 14.2 .024 1900 11.0 .024
12 472 2700 19.3 .024 1900 12.6 .024 1600 9.8 .024
DC
Depth of Cut ap
h
DC:Dia.
Hardened steel (45—55HRC) Copper, Copper Alloy
Workpiece
Material
AISI H13
DC Revolution Table Feed | Depth of Cut Revolution Table Feed | Depth of Cut
(mm) (inch) (min™") (IPM) ap (inch) (min"") (IPM) ap (inch)
3 118 5000 5.5 .008 13000 37.0 .024
4 157 4000 5.5 .008 9500 35.8 .024
5 197 3200 5.5 .008 7600 35.8 .024
6 .236 2700 5.5 .008 6400 36.2 .024
7 276 2300 5.1 .008 5500 32.3 .024
8 315 2000 5.1 .008 4800 29.1 .024
9 .354 1800 5.1 .008 4200 27.6 .024
10 -394 1600 4.7 .008 3800 25.2 .024
12 472 1300 4.7 .008 3200 22.8 .024
DC
Depth of Cut ap
/h
DC:Dia.

Note 1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective.
Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) When drilling, please set the feed rate at 1/3 or below the values above.

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the

revolution and feed rate proportionately.



MP4EC

NEW

End mill, 4 flute, For Swiss-Type lathe

200

DC=6

O

Carbon Steel, Alloy Steel, Cast Iron {Too Seel, PreHardened Stel, Hartened el - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |HeatiResistantAlioy]  —CPperAlloy | AluminumiAlioy
© © O O O
___—1 BHTA2 15°
=<
| APMX
LF
=z
Ee——
B APMX
LF
3<DC<12| DC=14 ) [5
=—v= - R Type3
- 0.010 - 0.010 I SN g 'ype
- 0.030 - 0.040 B APMX
‘ 4<DCON<6|7<DCON<10| DCON=12 LF
© J5 e s
- 0.008 - 0.009 - 0.011
@4 flute end mill.
(mm)
No. of %
Order Number DC APMX LF DCON Flutes| © |Type
(¢p]
MP4ECD0300S04 3 4.5 50 4 4 (] 1
MP4ECD0350S04 8.5 5 50 4 4 * 1
MP4ECD0400S04 4 6 50 4 4 [ ] 2
MP4ECD0500S06 5 7.5 50 6 4 ° 1
MP4ECD0600S06 6 9 50 6 4 (] 2
MP4ECDO0700S07 7 10.5 50 7 4 * 2
MP4ECD0800S07 8 12 50 7 4 * 3
MP4ECD0800S08 8 12 50 8 4 () 2
MP4ECD0900S10 9 13.5 50 10 4 [ ] 1
MP4ECD1000S07 10 15 50 7 4 * 3
MP4ECD1000S10 10 15 50 10 4 [ ] 2
MP4ECD1200S10 12 15 50 10 4 ° 3
MP4ECD1200S12 12 15 50 12 4 * 2
MP4ECD1400S10 14 15 50 10 4 ° 8
@ : USA Stock * : Stocked in Japan 1SO13399 > 1002

CARBIDE
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CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL M .

1104

MS PLUS END MILLS

MP4EC

End mill, 4 flute, For Swiss-Type lathe

RECOMMENDED CUTTING CONDITIONS

H Side Milling

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel,
Workpiece Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material AISI 1050, AISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V
DC Revolution [Table Feed|Depth of Cut|Width of Cut| Revolution [Table Feed|Depth of Cut| Width of Cut|Revolution |Table Feed|Depth of Cut| Width of Cut
(mm) (inch) (min") (IPM) ap (inch) | ae (inch) (min") (IPM) ap (inch) | ae (inch) (min") (IPM) ap (inch) | ae (inch)
3 118 10000 354 118 .024 7000 23.6 .118 .024 6000 17.7 118 .024
3.5 .138 8500 35.4 .138 .024 6000 23.6 .138 .024 5100 17.7 .138 .024
4 157 7500 354 157 .024 5200 23.6 157 .024 4500 17.7 157 .024
5 197 6000 354 197 .024 4200 23.6 197 .024 3600 17.7 197 .024
6 .236 5000 354 .236 .024 3500 23.6 .236 .024 3000 17.7 .236 .024
7 276 4500 33.1 .276 .024 3200 21.3 .276 .024 2700 16.5 .276 .024
8 .315 4000 30.7 315 .024 2800 20.5 315 .024 2400 15.4 .315 .024
9 .354 3500 28.3 .354 .024 2500 18.9 .354 .024 2100 14.2 .354 .024
10 -394 3200 26.8 394 .024 2200 17.7 .394 .024 1900 13.4 .394 .024
12 472 2700 244 AT72 .024 1900 16.1 AT72 .024 1600 12.2 472 .024
14 .551 2300 21.7 .551 .024 1600 13.8 .551 .024 1400 11.0 .551 .024
ae
Depth of Cut ap
Hardened steel (45—55HRC) Copper, Copper Alloy
Workpiece
Material
AISI H13
DC Revolution [Table Feed|Depth of Cut|Width of Cut|Revolution Table Feed|Depth of Cut|Width of Cut
(mm) (inch) (min") (IPM) ap (inch) | ae (inch) (min™") (IPM) ap (inch) | ae (inch)
3 118 5000 71 118 .008 13000 47.2 118 .024
3.5 138 4500 71 .138 .008 11000 47.2 .138 .024
4 157 4000 71 157 .008 9500 43.3 157 .024
5 197 | 3200 7.1 197 | .008 7600 | 43.3 197 | .024
6 .236 | 2700 7.1 236 | .008 6400 | 43.3 236 024
7 .276 | 2300 6.3 276 | .008 5500 | 39.4 276 | .024
8 .315 2000 6.3 315 .008 4800 37.0 315 .024
9 .354 1800 5.9 .354 .008 4200 33.9 .354 .024
10 -394 1600 5.5 .394 .008 3800 31.9 .394 .024
12 472 1300 4.7 472 .008 3200 28.7 472 .024
14 .551 1200 4.7 .551 .008 2700 25.6 .551 .024
ae
Depth of Cut ap

Note 1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective.
Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) When drilling, please set the feed rate at 1/3 or below the values above.
Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the

revolution and feed rate proportionately.



Note 1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective.
Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) When drilling, please set the feed rate at 1/3 or below the values above.

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the

revolution and feed rate proportionately.

H Slotting
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel,
Workpiece Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Material AISI 1050, AlISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V
DC Revolution Table Feed | Depth of Cut Revolution Table Feed | Depth of Cut Revolution Table Feed | Depth of Cut
(mm) (inch) (min™") (IPM) ap (inch) (min") (IPM) ap (inch) (min") (IPM) ap (inch)
3 118 10000 354 .024 7000 23.6 .024 6000 17.7 .024
3.5 138 8500 354 .024 6000 23.6 .024 5100 17.7 .024
4 157 7500 354 .024 5200 23.6 .024 4500 17.7 .024
5 197 6000 354 .024 4200 23.6 .024 3600 17.7 .024
6 236 5000 354 .024 3500 23.6 .024 3000 17.7 .024
7 276 4500 33.1 .024 3200 21.3 .024 2700 16.5 .024
8 315 4000 30.7 .024 2800 20.5 .024 2400 15.4 .024
9 354 3500 28.3 .024 2500 18.9 .024 2100 14.2 .024
10 394 3200 26.8 .024 2200 17.7 .024 1900 13.4 .024
12 472 2700 244 .024 1900 16.1 .024 1600 12.2 .024
14 .551 2300 21.7 .024 1600 13.8 .024 1400 11.0 .024
DC
Depth of Cut ap
I
DC:Dia.
Hardened steel (45—55HRC) Copper, Copper Alloy
Workpiece
Material
AISI H13
DC Revolution | Table Feed | Depthof Cut | Revolution | Table Feed | Depth of Cut
(mm) (inch) (min™") (IPM) ap (inch) (min”") (IPM) ap (inch)
3 118 5000 71 .008 13000 47.2 .024
3.5 138 4500 71 .008 11000 47.2 .024
4 157 4000 71 .008 9500 43.3 .024
5 197 3200 71 .008 7600 43.3 .024
6 236 2700 71 .008 6400 43.3 .024
7 276 2300 6.3 .008 5500 39.4 .024
8 315 2000 6.3 .008 4800 37.0 .024
9 354 1800 5.9 .008 4200 33.9 .024
10 394 1600 55 .008 3800 31.9 .024
12 472 1300 4.7 .008 3200 28.7 .024
14 551 1200 4.7 .008 2700 25.6 .024
DC
Depth of Cut ap
7
DC:Dia.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL M

1106

MIRACLE END MILLS

VCLD

End mill, Long cut length, 6 flute

000 -

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened St Harcered Sel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  €°PPerAlloy | Aluminum Alloy
O ©) ©)
8 ’E\\ \3 - ‘H Type 1
=
APMX 8
[=]
LF
DC=12 DC>12
0 0
- 0.020 - 0.030
@ DCON=6 |8<DCON=<10|12<DCON=<16|20<DCON=<25
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ Ideal for tool steel and hardened materials machining
(mm)
No. of ¥
Order Number DC APMX LF DCON Flutes | © Type
n
VCLDD0600 6 26 70 6 6 * 1
VCLDD0800 8 36 90 8 6 * 1
VCLDD1000 10 46 100 10 6 * 1
VCLDD1200 12 56 110 12 6 * 1
VCLDD1600 16 66 130 16 6 * 1
VCLDD2000 20 76 140 20 6 * 1
VCLDD2500 25 92 180 25 6 * 1
% : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC)
. Pre-hardened steel
Workpiece|
Material | 5| H13, AlSI W1 -10, AISI H13 etc. AIS| D2 etc. AISI W1, AISI M2 etc.
AlSI P21 etc.
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM)
6 2100 450 17.7 1600 330 13.0 1300 240 9.4 1100 190 7.5
8 1600 430 16.9 1200 310 12.2 1000 230 9.1 800 170 6.7
10 1300 420 16.5 960 290 11.4 800 220 8.7 640 150 5.9
12 1100 380 15.0 800 260 10.2 660 200 7.9 530 140 5.5
16 800 310 12.2 600 220 8.7 500 160 6.3 400 120 47
20 640 270 10.6 480 190 7.5 400 140 5.5 320 110 4.3
25 510 230 9.1 380 160 6.3 320 120 47 260 90 3.5
<0.01DC <0.005DC
Depth of 3DC—4DC 3DC—4DC
cut

DC : Dia.
Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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MIRACLE END MILLS

VC4JRB

Corner radius, Semi long cut length, 4 flute

200

RO | (astRO) | (SSBHRG) | | (>S54RC) | tanless Steel |HeatResistantAlloy| CoPPSrAley | Auminum Aloy
O ©) O O O
} BHTA2 15°
8 - % Type 1
RE™ | apmx §
LF e
Q R - % Type 2
i APMX §
DC=12 DC>12 LF S
- 8.020 - 8030
DCON=6 |8<DCON=<10|12<DCON<16| DCON=20
- 3.008 - 3009 - Bo11 - 8013
@ 4 flute corner radius end mill for general use.
@ 4 flute corner radius end mill for longer reach applications.
(mm)
No. of 5
Order Number DC RE APMX LF DCON Flutes % Type
VC4JRBD0300R0030 3 0.3 12 50 6 4 * 1
VC4JRBD0400R0030 4 0.3 15 50 6 4 * 1
VC4JRBD0400R0050 4 0.5 15 50 6 4 * 1
VC4JRBD0500R0030 5 0.3 20 60 6 4 * 1
VC4JRBD0500R0050 5 0.5 20 60 6 4 * 1
VC4JRBD0600R0030 6 0.3 20 60 6 4 * 2
VC4JRBD0600R0050 6 0.5 20 60 6 4 * 2
VC4JRBD0600R0100 6 1 20 60 6 4 * 2
VC4JRBD0800R0030 8 0.3 25 70 8 4 * 2
VC4JRBD0800R0050 8 0.5 25 70 8 4 * 2
VC4JRBD0800R0100 8 1 25 70 8 4 * 2
VC4JRBD0800R0150 8 1.5 25 70 8 4 * 2
VC4JRBD0800R0200 8 2 25 70 8 4 * 2
VC4JRBD1000R0030 10 0.3 30 90 10 4 * 2
VC4JRBD1000R0050 10 0.5 30 90 10 4 * 2
VC4JRBD1000R0100 10 1 30 90 10 4 * 2
VC4JRBD1000R0150 10 15 30 90 10 4 * 2
VC4JRBD1000R0200 10 2 30 90 10 4 * 2
VC4JRBD1200R0050 12 0.5 30 90 12 4 * 2
VC4JRBD1200R0100 12 1 30 90 12 4 * 2
VC4JRBD1200R0150 12 15 30 90 12 4 * 2
VC4JRBD1200R0200 12 2 30 90 12 4 * 2
VC4JRBD1600R0050 16 0.5 50 110 16 4 * 2
VC4JRBD1600R0100 16 1 50 110 16 4 * 2
VC4JRBD1600R0150 16 15 50 110 16 4 * 2
VC4JRBD1600R0200 16 2 50 110 16 4 * 2
VC4JRBD2000R0050 20 0.5 55 110 20 4 * 2
VC4JRBD2000R0100 20 1 519 110 20 4 * 2
VC4JRBD2000R0150 20 15 55 110 20 4 * 2
VC4JRBD2000R0200 20 2 09 110 20 4 * 2
* : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
Workpi Alloy steel (—30HRC) Pre-hardened steel Titanium alloy

orkplgce 11
Material | \s) 1050, Al 35, AISI H13, AISI W1-10, AIS| 304, AISI 306, AISI H13 etc. EE
AlSI P20 etc. AlSI P21 etc. Ti-6Al-4V etc. =)
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed 8
(mm) (min”") | (mm/min) (IPM) (min™") | (mm/min) (IPM) (min™") | (mm/min) (IPM) (min™") | (mm/min) (IPM) r
3 4200 110 4.3 3400 95 3.7 2600 70 2.8 2100 50 2.0 :tl
4 3400 140 515 2700 110 4.3 2100 85 8.9 1700 60 24 o

5 2900 170 6.7 2300 140 55 1800 100 3.9 1500 70 2.8

6 2500 200 7.9 2000 170 6.7 1500 130 5.1 1300 85 8.8

8 1900 220 8.7 1500 170 6.7 1200 150 5.9 1000 85 3.3

10 1600 220 8.7 1300 170 6.7 950 130 5.1 800 85 8.3
12 1300 170 6.7 1100 150 5.9 800 100 3.9 670 70 2.8 o
16 1000 140 15 820 110 4.3 600 80 8.1 500 50 2.0 'ﬁ'_J
20 800 110 4.3 650 85 3.3 480 70 2.8 400 40 1.6 5
<0.05DC (MAX.0.5mm) <0.02DC (MAX.0.3mm) _
L
<2.5DC < 4
<2DC o
<
Depth of a1]
cut (O]
DC DC =
x
<0.3DC <0.05DC &
(MAX.3mm) (MAX.0.5mm) o
A ) o
o
DC : Dia. E
Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective. <Ez
Note 2) If the depth of cut is smaller than this table, feed rate can be increased. E

Note 3) The above table shows cutting conditions for side milling. For slotting, please reduce the feed rate only to 50% of the table figure.
Please set the revolution rate at 60% and the feed rate at 40% when slotting austenitic stainless steel.

Note 4) When drilling, please set the feed rate at 1/3 or below of the above value.

Note 5) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

SOLID END MILLS
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MIRACLE END MILLS

VC2C

Chamfer cutter, 2 flute

20

W01 Carbon Steel, Aoy Steel, Cast lon {Too el PreHariened S, Hriened Sl Hardened Steell Hardened Steel Austenitic Titanium Alloy, q
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  “OPPerAlloy | Aluminum Alloy
©) © ©) © ©) ©) O

— 8 1 BHTA215°
L = ] o
o 8l ] f } Type 1
=) ; “T/KAPR z
<} APNX S
2 LU e
- LF
-
<
@ b4
* 8 8334\*’ - | Type2
g @ DCN - rkapR §
é +0.02 APMX - e
DCON=6 |8<DCON<10| DCON=12
e 0 0 0
o - 0.008 - 0.009 - 0.011
ﬁ @ Chamfering cutters for machining of hardened steel and difficult-to-cut materials.
-
w
% (mm)
<
o X
PO No.of | ©
= Order Number DC DCN APMX | KAPR LU LF DCON Fl S | Type
== utes 1)
S
= VC2CD0200 2 0.3 0.85 45° 6 50 6 2 * 1
o VC2CD0400 4 0.3 1.85 45° 12 50 6 2 * 1
1 VC2CD0600 6 0.3 2.85 45° - 50 6 2 * 2
; VC2CD0800 8 0.4 3.8 45° — 60 8 2 * 2
O VC2CD1000 10 0.5 4.75 45° - 70 10 2 * 2
. VC2CD1200 12 05 | 575 | 45° — 75 12 2 | x| 2
(7]
|
=
=
o
4
w
a
|
]
(7]

1110  *: Stocked in Japan 1S013399 > 1002




CARBIDE
RECOMMENDED CUTTING CONDITIONS

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
) Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
Workplgce w
Material | \\s) 1050, Al 35, AISI H13, AISI W1-10, AISI 304, AISI 308, AISI H13 etc. ﬂ<¢
AISI P20 etc. AlISI P21 etc. Ti-6Al-4V etc. =)
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed 8
(mm) (min™) [ (mm/min) | (1PM) (min™) [ (mm/min) | (1PM) (min™) [ (mm/min) [ (1PM) (min™) [ (mm/min) [ (1PM) »
2 16000 960 37.8 11000 590 23.2 9500 460 18.1 8000 320 12.6 :tl
4 8000 480 18.9 5600 300 11.8 4800 230 9.1 4000 160 6.3 (o)
6 5300 320 12.6 3700 200 7.9 3200 150 5.9 2700 110 4.3 =
8 4000 240 94 2800 150 5.9 2400 120 4.7 2000 80 3.1 D
10 3200 190 7.5 2200 120 4.7 1900 90 3.5 1600 60 2.4 (]
12 2700 160 6.3 1900 100 3.9 1600 80 3.1 1300 50 2.0 é
i
Depth of Chamfering Chamfering of hole &
cut <0.3DC — P} <0.2DC -
(MAX. 2.5mm)
|
DC : Dia. 11
04
o
<
(a1}
(O]
=
==
(O]
>
o
o
o
w
T
=
<g
=
(&)

SOLID END MILLS
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SMART MIRACLE END MILLS

VQFDRB =~

Duplex corner radius end mill for high speed cutting

00

CARBIDE Carbon Steel, Alloy Steel, Cast Iron {Tool Seel, Pre-Hardened Steel Hardened Sieel|  Hardened Steel  [Precipitation Hardening Austenitic Cobalt Chrome Alloy, S .
(<30HRC) (<45HRC) (<55HRC) Stainless Steel | Stainless Steel |Heat ResistantAlloy| | anumAlloy= | - Aluminum Alloy
O ©) O
2 =
L g, I e z
P - T S e —— RV
3 RE2 - APMX 7BHTA215°
D RE1 7] Lu
1 S\Q LF
2I z
o e >
8 ] 1 - - § Type 2
_LAPMX
1=DC<4 A
0 LU
- 0.020 LF
DCON=6
14 0
o - 0.005
ﬁ @ Duplex corner radius type allows more efficient high feed.
@ High feed cutting realized through use of multiple cuts.
m
% (mm)
<
o . ) o~
*1 *3 No.of| Multi-task radius part  [* x| %
2 Order Number DC | RE1 |APMX| A3 | LU | DN | LF |DCON |Flutes s o |Type
= S$10 |[DCIN| RE2 | RE3 | X 2]
s ]
= VQFDRBD0300N080 3 [064|018| 3 8 | 28 | 50 6 4 10.08|0.75| 0.5 2 |21°| @ 1
o VQFDRBD0300N120 3 (064|018 | 3 12 | 2.8 | 55 6 4 10.08|0.75| 0.5 2 |21°| @ 1
E VQFDRBD0400N120 4 1071025 4 12 | 3.8 | 55 6 4 (01310 | 05 3 19°| @ 1
§ VQFDRBD0400N160 4 1071025 4 16 | 3.8 | 60 6 4 10.13|1.0 | 0.5 3 19°| @ 1
= VQFDRBDO0600N180 6 [092|036| 6 18 | 56 | 60 6 4 102115 | 06 5 [17°] @ 2

*1 RE1 : Approx. R
*2 RMPX : Max. Ramping Angle
*3 A3 : Cutting Edge Effective Length

n
4
=
=
a
=
i
a
o
o
7]

1112 @ :usAstock 1S013399 > 1002




CARBIDE

RECOMMENDED CUTTING CONDITIONS

Titanium Alloys Cobalt Chromium Alloys

Workpiece Precipitation Hardening Stainless Steels
Material 1]
Ti-6Al-4V ELI, ASTM F136, etc. ASTM F75:Casting, F1537:Wrought Bar, F799:Forgings, etc. E
DC Revolution |Cutting Speed| Table Feed | Depth of cut | Width of cut | Revolution |Cutting Speed| Table Feed | Depth of cut | Width of cut C:7
(mm) | (inch) n (min-") vc (SFM) vf (IPM) ap (inch) ae (inch) n (min-1) vc (SFM) vf (IPM) ap (inch) ae (inch) (7]
3 .118 8500 260 82.7 .008 .051 6400 195 118.1 .008 .051 _
4 157 6400 260 86.6 .008 .067 4800 195 106.3 .008 .067 :tl
6 .236 4200 260 55.1 .012 .079 3200 195 82.7 .012 1102 01]

ae

Depth of Cut %}ap

Heat Resistant Alloys

Workpiece
Material
Inconel 718 etc.
DC Revolution |Cutting Speed | Feed Rate | Depth of cut | Width of cut
(mm) | (inch) n (min-") vc (SFM) vf (IPM) ap (inch) ae (inch)
3 118 3200 100 30.3 .008 .024
4 157 2400 100 30.3 .008 .031
6 236 1600 100 20.5 .012 .051

ae

Depth of Cut %% o

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.

Note 2) When cutting titanium alloys, the use of water-soluble cutting fluid is effective.

Note 3) If the depth of cut is smaller, the revolution and the feed rate can be increased.

CHAMFER ROUGHING BARREL TAPER

SOLID END MILLS
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SMART MIRACLE END MILLS

VQHVRB

Corner radius, Short cut length, 4 flute, Irregular helix flutes

NEW

Q@0:

Carbon Stee, Alloy Steel, Cast lron [Too S, Pretarered Sl Hakred Skl - Hardened Steel  [Precipitation Hardening Austenitic Cobalt Chrome Alloy, . .
(<30HRC) (<45HRC) (<55HRC) Stainless Steel | Stainless Steel |Heat ResistantAlloy| | anumAlloy= | - Aluminum Alloy
O ©) O
z B2 >
Q S— | (=]
o= 3 | 3 Typer
RES— ™ ——Tgumaz 1s°
Effective length
for inclined angle ®
25
© O
w
67 0.1SRE<1
+0.01 Inclined angle
1<DC<4
0
- 0.02
@ DCON=6
0
- 0.005
@ SMART MIRACLE corner radius end mill for high feed rates and efficient machining.
(mm)
No. of| x
Order Number DC RE APMX LU DN B2 LF DCON [Flutes § Type
n
VQHVRBD0100R01N080 1 0.1 1 8 0.94 8.2° 50 6 4 (@] 1
VQHVRBD0100R01N120 1 0.1 1 12 0.94 6.7° 55 6 4 (@] 1
VQHVRBD0200R02N120 2 0.2 2 12 1.9 5.9° 55 6 4 (@] 1
VQHVRBD0200R02N160 2 0.2 2 16 1.9 4.9° 60 6 4 (@ 1
VQHVRBDO0300R05N100 3 0.5 3 10 2.9 5.6° 55 6 4 (@] 1
VQHVRBD0300R05N180 3 0.5 3 18 2.9 3.7° 60 6 4 (@ 1
VQHVRBD0400R10N120 4 1.0 4 12 3.9 3.9° 55 6 4 (@] 1
VQHVRBD0400R10N200 4 1.0 4 20 3.9 2.5° 60 6 4 (@] 1
@ : USA Stock 1SO13399 > 1002




CARBIDE

RECOMMENDED CUTTING CONDITIONS

Titanium Alloys Cobalt Chromium Alloys
Precipitation Hardening Stainless Steels
Workpiece Material '&J
Ti-6Al-4V ELI, ASTM F136, etc. ASTM F75:Casting, F1537:Wrought Bar, F799:Forgings, etc. é
DC LU Revolution |Cutting Speed| Table Feed |Depth of cut| Width of cut| Revolution |Cutting Speed| Table Feed | Depth of cut | Width of cut @
(mm) | (inch) | (mm) | (inch)[ N (min-1) vc (SFM) vf (IPM) ap (inch) ae (inch) n (min-1) vc (SFM) vf (IPM) ap (inch) ae (inch) _I
1 [.039] 8 |.315] 2500 25 19.7 .001 .004 2500 25 19.7 .001 .004 3:'
1 [.039 12 .472| 2500 25 13.8 .001 .004 2500 25 13.8 .001 .004 ()
2 |.079 12 |.472| 4800 100 23.6 .003 .012 4800 100 23.6 .003 .012
2 |.079 16 |.630| 4800 100 13.4 .003 .012 4800 100 13.8 .003 .012
3 |.118| 10 |.394( 8500 260 94.5 .007 .051 6400 195 86.6 .007 .051
3 [.118| 18 |.709| 8500 260 78.7 .007 .051 6400 195 63.0 .007 .051
4 |.157| 12 |.472| 6400 260 78.7 .010 .067 4800 195 70.9 .009 .067
4 |.157| 20 |.787| 6400 260 78.7 .010 .067 4800 195 70.9 .009 .067

ae

Depth of Cut %&ap

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.

Note 2) When cutting titanium alloys, the use of water-soluble cutting fluid is effective.

Note 3) If the depth of cut is smaller, the revolution and the feed rate can be increased.

Note 4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is poor, vibration or abnormal sound can occur.
In this case, please reduce the revolution and the feed rate proportionately, or set a lower depth of cut.
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SMART MIRACLE END MILLS

VQJCS

End mill, Semi long cut length, 5 flute, Irregular pitch flutes, Chip breaker

NEW

°0

Carbon Steel, Aloy Steel, Cast lron

ToolSeel, PreHardened St Hardened Stel

Hardened Steel

Hardened Steel

Austenitic

Titanium Alloy,

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
© © ©) © @)
APMX z
LF o
o
[a]
DC<12 | DC>12
0 0
- 0.030 - 0.040
DCON=6 |8<DCON<10|12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ Chip breaker type end mill for efficient chip breaking capabilities that also provides good surface finishes.
@ A high rigidity Smart Miracle vibration damping end mill for high efficiency trochoidal milling.
(mm)
No. of] X
Order Number DC APMX LF DCON Flutes|] S |Type
0
VQJCSD0600 6 18 70 6 5 [ ) 1
VQJCSD0800 8 24 80 8 5 ® 1
VQJCSD1000 10 30 90 10 5 ® 1
VQJCSD1200 12 36 100 12 5 ® 1
VQJCSD1600 16 48 110 16 5 ® 1
VQJCSD2000 20 60 125 20 5 () 1

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When
measuring the tool length, please use a mechanical contact type or a laser tool setter.

@ : USA Stock

1SO13399

>1002




RECOMMENDED CUTTING CONDITIONS
H Side milling

Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Hardened Stainless Steels,
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Cobalt Chromium Alloys
Workpiece Alloy Tool Steel Titanium Alloys
Material
DC Revolution[Table Feed Depth of cut|Width of CufRevolution|Table Feed Depth of cut/Width of CutjRevolution|Table Feed Depth of cut{Width of CuffRevolution[Table FeedDepth of cut‘Width of Cut
(mm) | (inch) (min-1) (IPM) |ap (inch)jae (inch) (min-") (IPM) |ap (inch)ae (inch) (min-1) (IPM) |ap (inch)jae (inch) (min") (IPM) [ap (inch)ae (inch)
6 |.236 (10600| 70.9 | .709| .035 [ 9500 | 59.1 | .709| .035 | 6400 | 39.4 | .709| .018 | 5300 | 31.5| .709| .018
8 |.315 | 8000| 70.9 | .945| .047 | 7200 | 59.1 | .945| .047 | 4800 | 39.4 | .945| .024 [ 4000 | 31.5| .945| .024
10 |.394 | 6400/ 66.9 |1.181| .059 | 5700 | 55.1 |1.181| .059 | 3800 | 35.4 |1.181| .030 | 3200 | 31.5 |1.181| .030
12 | .472 | 5300| 66.9 |1.417| .071 [ 4800 | 55.1 |1.417| .071 | 3200 | 31.5 |1.417| .035 | 2700 | 27.6 |1.417| .035
16 | .630 | 4000/ 55.1 |1.890| .094 | 3600 | 47.2 |1.890| .094 [ 2400 | 27.6 |1.890| .047 | 2000 | 23.6 {1.890| .047
20 |.787 | 3200| 47.2 |2.362| .118 [ 2900 | 39.4 |2.362| .118 | 1900 | 23.6 |2.362| .059 | 1600 | 19.7 |2.362| .059
ae
Depth of Cut ap
Copper, Copper Alloys Heat Resistant Alloys
Workpiece
Material
DC Revolution(Table Feed|Depth of cut|Width of CujiRevolution|Table Feed Depth of cut\Width of Cut
(mm) | (inch) (min-1) (IPM) |ap (inch)jae (inch) (min-") (IPM)  [ap (inch)ae (inch)
6 |.236 (11700| 82.7 | .709| .035 | 2100| 7.9 .709| .007
8 |.315| 8800| 82.7 | .945| .047 | 1600| 7.9 | .945| .009
10 |.394 | 7000| 70.9 |{1.181| .059 [ 1300| 7.9 |1.181| .012
12 | .472 | 5800 70.9 [1.417| .071 | 1100| 3.9 |1.417| .014
16 | .630 | 4400/ 59.1 [1.890| .094 800| 3.9 [(1.890]| .019
20 |.787 | 3500| 55.1 |2.362| .118 | 600| 3.9 |2.362| .024
-—ae
Depth of Cut ap

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When
measuring the tool length, please use a mechanical contact type or a laser tool setter.
Note 2) The irregular pitch flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the

rigidity of the machine or the workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

the revolution, feed rate and depth of cut.

Note 3) The revolution and feed rate can be increased with a smaller depth of cut.
Note 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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SMART MIRACLE END MILLS

VQLCS &=

End mill, Long cut length, 5 flute, Irregular pitch flutes, Chip breaker

°0

Carbon Steel, Aloy Steel, Cast lron

ToolSeel, PreHardened St Hardened Stel

Hardened Steel

Hardened Steel

Austenitic

Titanium Alloy,

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
© © ©) © @)
Q Type1
APMX z
LF o
o
[a]
W DC
0
- 0.030
DCON=6 |8<DCON<10| DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ Chip breaker type end mill for efficient chip breaking capabilities that also provides good surface finishes.
@ A high rigidity Smart Miracle vibration damping end mill for high efficiency trochoidal milling.
(mm)
No. of] %
Order Number DC APMX LF DCON Flutes| S |Type
n
VQLCSD0600 6 24 70 6 5 (] 1
VQLCSD0800 8 32 90 8 5 (] 1
VQLCSD1000 10 40 100 10 5 (] 1
VQLCSD1200 12 48 110 12 5 (] 1
Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When
measuring the tool length, please use a mechanical contact type or a laser tool setter.
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS
H Side milling

Carbon Steel, Alloy Steel,
Mild Steel

Pre-hardened Steel,
Carbon Steel, Alloy Steel,

Austenitic, Ferritic and
Martensitic Stainless Steels,

Hardened Stainless Steels,
Cobalt Chromium Alloys

Workpiece Alloy Tool Steel Titanium Alloys
Material
DC Revolution[Table Feed Depth of cut|Width of CufRevolution|Table Feed Depth of cut/Width of CufjRevolution|Table Feed Depth of cut|Width of CuffRevolution(Table Feed|Depth of cut|Width of Cut
(mm) | (inch) | (min) (IPM) |ap(inch)|ae(inch)| (min") (IPM) |ap(inch)|ae(inch)| (min-1) (IPM) |ap(inch)|ae(inch)| (min") (IPM) |ap(inch)|ae(inch)
6 |.236 | 9500 | 63.0 | .945| .024 | 8500 | 47.2 | .945| .024 [ 5300 | 31.5 | .945| .012 | 4800 | 27.6 | .945| .012
8 |.315|7200 | 63.0 |1.260| .031 | 6400 | 51.2 |1.260| .031 [ 4000 | 31.5 |1.260| .016 | 3600 | 27.6 |1.260| .016
10 |.394 (5700 | 59.1 |1.575| .039 | 5100 | 47.2 |1.575| .039 | 3200 | 27.6 |1.575| .020 | 2900 | 27.6 |1.575| .020
12 | .472 (4800 | 59.1 |{1.890| .047 [ 4200 | 47.2 |1.890| .047 | 2700 | 27.6 |1.890| .024 | 2400 | 23.6 | 1.890| .024
ae
Depth of Cut ap
Copper, Copper Alloys Heat Resistant Alloys
Workpiece
Material
DC Revolution[Table Feed Depth of cut|Width of CujRevolution|Table Feed Depth of cut|Width of Cut
(mm) | (inch) | (min) (IPM)  |ap(inch)|ae(inch)| (min-1) (IPM) |ap(inch)|ae(inch)
6 |.236 |10600| 70.9 | .945| .024 [ 1600 | 3.9 .945| .005
8 |.315| 8000| 70.9 {1.260| .031 | 1200 | 3.9 |1.260| .006
10 |.394 | 6400| 63.0 |1.575| .039 [ 1000 | 3.9 |1.575| .008
12 | .472 | 5300| 63.0 |[1.890| .047 | 800 | 3.9 |1.890| .009
~—ae
Depth of Cut ap

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When
measuring the tool length, please use a mechanical contact type or a laser tool setter.

Note 2) The irregular pitch flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the workpiece material installation is poor, vibration or abnormal sounds can occur. In that case, please adjust

the revolution, feed rate and depth of cut.

Note 3) The revolution and feed rate can be increased with a smaller depth of cut.
Note 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.
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SMART MIRACLE END MILLS

VQMHZV

End mill, Medium cut length, 3 flute for drilling and slotting

D@0

Carbon Steel, Alloy Steel, Cast Iron

ToolStee,PreHardened Stel, Hardened Seel

Hardened Steel

Hardened Steel

Titanium Alloy,

(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  C°PPerAlloy | Aluminum Alloy
© ©) ©) O
] BHTA2 15° >
4 ]
APMX
LF
HEE RN } § Type2
APMX .
4
DC=<12 DC>12 a
0 0 APMX .
- 0.02 - 0.03
@ 4<DCON=<6 |8=<DCON=<10(12<DCON=<16| DCON=20
‘ - 8.008 - 8.009 - 8.011 - 8.013
@ A single end mill for both plunging and slotting.
@ Irregular helical geometry controls the vibration.
(mm)
No.of| &
Order Number DC APMX LF DCON Futes| S |Type
(%)
VQMHZVD0100 1 2 45 4 3 ° 1
VQMHZVD0110 1.1 2.2 45 4 3 () 1
VQMHZVD0120 1.2 24 45 4 3 ° 1
VQMHZVD0130 1.3 2.6 45 4 3 ) 1
VQMHZVD0140 1.4 2.8 45 4 3 ° 1
VQMHZVD0150 1.5 3 45 4 3 ) 1
VQMHZVD0160 1.6 3.2 45 4 3 ° 1
VQMHZVD0170 1.7 3.4 45 4 8 ® 1
VQMHZVD0180 1.8 3.6 45 4 3 ° 1
VQMHZVD0190 1.9 3.8 45 4 8 ® 1
VQMHZVD0200 2 4 50 6 3 ° 1
VQMHZVD0210 21 4.2 50 6 3 ) 1
VQMHZVD0220 2.2 4.4 50 6 3 ° 1
VQMHZVD0230 2.3 4.6 50 6 3 ) 1
VQMHZVD0240 2.4 4.8 50 6 3 ° 1
VQMHZVD0250 2.5 5 50 6 3 ° 1
VQMHZVD0260 2.6 5.2 50 6 3 ° 1
VQMHZVD0270 2.7 5.4 50 6 3 ) 1
VQMHZVD0280 2.8 5.6 50 6 3 ° 1
VQMHZVD0290 29 5.8 50 6 3 ) 1
VQMHZVD0300 3 6 50 6 3 ° 1
VQMHZVD0310 3.1 7 50 6 8 () 1
VQMHZVD0320 3.2 7 50 6 3 ° 1
VQMHZVD0330 3.3 7 50 6 3 () 1
VQMHZVD0340 3.4 7 50 6 3 ° 1
VQMHZVD0350 3.5 8 50 6 3 ° 1
VQMHZVD0360 3.6 8 50 6 3 ° 1
VQMHZVD0370 3.7 8 50 6 3 ® 1
VQMHZVD0380 3.8 8 50 6 3 ° 1
VQMHZVD0390 3.9 8 50 6 3 ® 1

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock * : Stocked in Japan



(mm) T
o No.of| &
rder Number DC APMX LF DCON Futes| S |Type
()
VQMHZVD0400 4 8 50 6 3| @ | 1
VQMHZVD0450 4.5 10 50 6 3| e | 1
VQMHZVD0500 5 10 50 6 3| e | 1
VQMHZVD0550 5.5 13 50 6 3| e | 1
VQMHZVD0600 6 13 60 6 3| e | 2
VQMHZVD0650 6.5 16 60 8 3| e | 1
VQMHZVD0700 7 16 60 8 3| e | 1
VQMHZVD0750 7.5 16 60 8 3| e | 1
VQMHZVD0800 8 19 70 8 3| e 2
VQMHZVD0850 8.5 19 70 10 3| e | 1
VQMHZVD0900 9 19 70 10 3| e | 1
VQMHZVD0950 9.5 19 70 10 3| e | 1
VQMHZVD1000 10 22 80 10 3| e |2
VQMHZVD1100 1 22 80 12 3| e | 1
VQMHZVD1200 12 26 90 12 3 |e]| 2
VQMHZVD1300 13 26 90 12 3| x| 3
VQMHZVD1400 14 26 90 12 3| x| 3
VQMHZVD1500 15 26 110 16 3| x| 1
VQMHZVD1600 16 30 110 16 3| % | 2
VQMHZVD2000 20 32 140 20 3| x| 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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SMART MIRACLE END MILLS

VQMHZV

End mill, Medium cut length, 3 flute for drilling and slotting

RECOMMENDED CUTTING CONDITIONS
H Side milling

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency cutting conditions

Workpiece
Material

Carbon steel, Alloy steel,
Mild steel

AISI 1045, AISI 4140, ASTM A36,

Pre-hardened steel,
Carbon steel, Alloy steel,
Alloy tool steel

AISI P21, AISI P20, AISI 4340, SKD,

Austenitic, Ferritic and
Martensitic stainless steel,
Titanium alloy

AISI 304, AISI 316, Ti-6Al-4V

Hardened stainless steel,
Cobalt chromium alloy

AISI 630, AISI 631

AISI 1010 SKT 15-5PH, 17-4PH
DC  |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut | Cuting speed | Revolution| Table feed | Depth of cut | Depth of cut { Cutting speed | Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (mmin) | (min-1) | (mm/min) | ap(mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap(mm) | ae(mm) | (mmin) | (min-") | (mm/min) | ap (mm) | ae (mm)
1 100 {32000 720 | 15 | 0.2 | 80 |25000| 530 | 15| 0.2 | 60 |19000) 430 | 1.5 | 0.2 [ 50 [16000| 340 | 1.5 | 0.1
1.5 [ 130 |28000| 1300 | 2.25| 0.3 | 100 {21000 630 | 2.25/ 0.3 | 85 |18000| 540 | 2.25| 0.3 | 65 |14000| 420 | 2.25| 0.15
2 150 |24000( 1800 | 3 0.6 | 120 [19000| 860 | 3 0.6 | 100 [16000| 620 | 3 06 | 75 |12000| 540 | 3 0.4
3 150 |16000| 1900 | 4.5 | 0.9 | 120 (13000| 940 | 4.5 | 0.9 | 100 |{11000| 660 | 45 | 09 [ 75 | 8000| 580 | 4.5 | 0.6
4 150 120002000 | 6 12 [ 120 | 9500 940 | 6 1.2 | 100 | 8000| 670 | 6 1.2 | 75 | 6000 590 | 6 0.8
5 150 | 9500|1900 | 7.5 | 1.5 | 120 | 7600 960 | 7.5 | 1.5 | 100 | 6400| 670 | 7.5 | 1.5 | 75 | 4800 600 | 7.5 | 1
6 150 | 8000|1900 | 9 1.8 | 120 | 6400| 960 | 9 1.8 | 100 | 5300/ 830 | 9 1.8 | 75 | 4000| 600 | 9 1.2
8 150 | 6000 1900 | 12 24 | 120 | 4800|1000 | 12 24 | 100 | 4000| 900 |12 24 | 75 | 3000| 630 |12 1.6
10 150 | 4800 1700 | 15 3 120 | 3800| 910 | 15 3 100 | 3200 960 | 15 3 75 | 2400| 580 |15 2
12 150 | 4000 1400 | 18 3.6 | 120 | 3200| 860 | 18 3.6 | 100 | 2700 890 | 18 36 | 75 | 2000 540 |18 24
16 150 | 3000|1200 | 24 48 | 120 | 2400| 720 | 24 48 | 100 | 2000| 720 | 24 48 | 75 | 1500| 450 | 24 3.2
20 150 | 2400| 970 | 30 6 120 | 1900| 570 | 30 6 100 | 1600| 580 | 30 6 75 | 1200| 360 | 30 4
ae
Depth
of gut ap
General purpose cutting conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
Metera AISI 1045, AISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, [ AISI 304, AISI 316, Ti-6Al-4V AlISI 630, AISI 631
AISI 1010 SKT 15-5PH, 17-4PH
DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed | Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (mmin) | (min-) | (mm/min) | ap(mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap(mm) | ae(mm) | (mmin) | (min-") | (mm/min) | ap (mm) | ae (mm)
1 100 (32000 480 | 15 | 0.2 | 80 |25000| 350 | 1.5 | 0.2 | 60 |19000| 280 | 15 | 0.2 | 50 |16000f 220 | 1.5 | 0.1
1.5 [ 120 25000 740 | 2.25| 0.3 | 100 {21000 420 | 2.25| 0.3 | 80 |17000| 340 | 2.25| 0.3 | 65 |14000f 280 | 2.25| 0.15
2 120 |19000| 940 | 3 0.6 | 100 [16000| 480 | 3 0.6 | 80 |13000| 340 | 3 0.6 | 70 |11000| 330 | 3 0.4
3 120 |13000| 1000 | 4.5 | 0.9 | 100 (11000| 520 | 45 | 0.9 | 80 | 8500 340 | 45 | 09 [ 70 | 7400| 350 | 4.5 | 0.6
4 120 | 9500|1000 | 6 1.2 | 100 | 8000| 520 | 6 12| 80 | 6400/ 350 | 6 12 | 70 | 5600 370 | 6 0.8
5 120 | 7600 980 | 7.5 | 1.5 | 100 | 6400 530 | 7.5 | 1.5 | 80 | 5100| 350 | 7.5 | 1.5 | 70 | 4500 370 | 7.5 | 1
6 120 | 6400|1000 | 9 1.8 [ 100 | 5300 540 | 9 18 [ 80 | 4200| 400 | 9 1.8 | 70 | 3700 370 | 9 1.2
8 120 | 4800 1000 | 12 24 | 100 | 4000| 550 |12 24 | 80 | 3200| 430 |12 24 | 70 | 2800| 390 |12 1.6
10 120 | 3800| 900 |15 3 100 | 3200 510 [ 15 3 80 | 2500| 450 | 15 3 70 | 2200| 350 | 15 2
12 120 | 3200| 760 |18 3.6 | 100 | 2700 480 |18 36 | 80 | 2100 420 |18 36 | 70 | 1900| 340 |18 24
16 120 | 2400| 640 | 24 48 | 100 | 2000| 400 | 24 48 | 80 | 1600| 340 |24 48 | 70 | 1400| 280 |24 3.2
20 120 | 1900| 510 | 30 6 100 | 1600| 320 | 30 6 80 | 1300| 270 | 30 6 70 | 1100| 220 | 30 4
ae
Depth
of gtn a

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.
Note 4) When the depth of cut is smaller than shown the feed rate can be increased.



H Side milling
When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency cutting conditions

Copper, Copper alloy Heat resistant alloy

Workpiece
Material
Inconel718

DC  |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut | Cuting speed | Revolution | Table feed | Depth of cut | Depth of cut
(mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm)
1 120 |38000| 860 | 1.5 | 0.2 | 40 (13000| 160 | 1.5 | 0.05
1.5 [ 150 |32000| 1400 | 2.25| 0.3 | 40 | 8500 170 | 2.25 | 0.08
2 180 (290002200 | 3 06 | 40 | 6400 170 | 3 0.2
3 180 |19000| 2300 | 4.5 | 0.9 | 40 | 4200| 180 | 45 | 0.3
4 180 |14000| 2300 | 6 12 | 40 | 3200 180 | 6 0.4
5 180 (11000(2300 | 7.5 | 15 | 40 | 2500 180 | 7.5 | 0.5
6 180 | 95002300 | 9 18 | 40 | 2100| 190 | 9 0.6
8 180 | 7200 2300 |12 24 | 40 | 1600| 190 |12 0.8
10 180 | 5700|2100 |15 3 40 | 1300 220 |15 1

12 180 | 4800 1700 |18 36 | 40 | 1100 210 |18 1.2
16 180 | 3600 1500 |24 48 [ 40 800| 150 |24 1.6
20 180 | 2900 1200 |30 6 40 640| 120 |30 2

«—ae

Depth

of cut a

General purpose cutting conditions

Copper, Copper alloy Heat resistant alloy

Workpiece
Material
Inconel718

DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm)
1 120 [38000| 560 | 1.5 | 0.2 | 30 |[9500| 75| 1.5 | 0.05
1.5 | 140 [30000| 890 | 2.25| 0.3 [ 30 |6400 | 82| 2.25| 0.07
2 140 |22000| 1100 | 3 06 | 30 |4800| 86| 3 0.2
3 140 |15000| 1200 | 45 | 09 | 30 |3200| 89| 45 | 0.3
4 140 (11000| 1200 | 6 12 ) 30 [2400| 90| 6 0.4
5 140 | 8900(1200 | 7.5 | 15 | 30 |[1900 | 90| 75 | 0.5
6 140 | 7400( 1200 | 9 18 [ 30 (1600 | 95| 9 0.6
8 140 | 5600 1200 |12 24 | 30 | 1200 | 95|12 0.8
10 140 | 4500 1100 |15 3 30 | 950 | 110 |15 1

12 140 | 3700| 880 |18 36 | 30 | 800 | 100 |18 1.2
16 140 | 2800| 750 |24 48 | 30 | 600 | 76|24 1.6
20 140 | 2200| 590 |30 6 30 | 480 | 6130 2

f«—ae

Depth
of cut

ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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SMART MIRACLE END MILLS

VQMHZV

End mill, Medium cut length, 3 flute for drilling and slotting

RECOMMENDED CUTTING CONDITIONS
l Slotting

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency cutting conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobalt chromium alloy

Copper, Copper alloy

Heat resistant alloy

Workpiece Alloy tool steel Titanium alloy
Metera AISI 1045, AISI 4140, | AISI P21, AISI P20, AISI 304, AISI 3186, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC | Cuingspeed |Revolution| Table feed | Depth of cut | Cuting speed | Revolution | Table feed| Depth of cut | Cuting speed | Revlution | Table feed| Depth of cut | Cting seed | Revolution | Table feed | Depth of cut | Cutingspeed | Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed  Depth of cut
(mm) | (mimin) | (min-t) | (mm/min) | ap (mm) | (mimin) | (min-1) | (mmimin)| ap (mm) | (mimin) | (min-") | (mmmin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (wimin) | (min-t) | (mmimin) | ap (mm) | (mimin) | (min-1) | (mmimin)| ap (mm)
1 100 {32000| 380 | 0.5 | 80 (25000 150| 0.5 [ 60 |19000| 100| 0.5 | 45 |14000| 80| 0.3 | 120 (38000 460 | 0.5 [ 30 | 9500| 60| 0.2
1.5 [ 130 |28000| 590 | 0.75( 100 21000{ 250 | 0.75| 85 [18000{ 220 | 0.75| 60 [12000| 140| 0.4 | 150 |32000| 670| 0.75( 30 | 6400| 80| 0.3
2 150 [24000) 940| 2 | 120 {19000 460| 2 | 100 16000 480| 2 60 | 9500 230 1 180 (29000] 1100 | 2 30 | 4800/ 100| 0.6
3 150 {16000| 1100 | 3 120 {13000 550 3 100 |11000| 500 3 60 | 6400 270 | 1.5 [ 180 {19000| 1300 | 3 30 | 3200{ 120 0.9
4 150 {12000| 1400 | 4 120 | 9500| 680 | 4 100 | 8000 530 4 60 | 4800 350 | 2 180 {14000| 1700 | 4 30 | 2400| 130 1.2
5 150 | 9500/ 1400 | 5 | 120 | 7600 680| 5 | 100 | 6400 540| 5 60 | 3800 350| 2.5 | 180 |11000| 1700 | 5 30 | 1900 130| 1.5
6 150 | 8000/ 1400 | 6 | 120 | 6400 770| 6 | 100 | 5300 560| 6 60 | 3200( 380 3 | 180 | 9500| 1700 | 6 30 | 1600 130| 1.8
8 150 | 6000|1300 | 8 120 | 4800| 720| 8 100 | 4000| 600 8 60 | 2400 360 | 4 180 | 7200|1500 | 8 30 | 1200 140| 24
10 150 | 4800|1200 |10 120 | 3800 63010 100 | 3200 67010 60 | 1900| 310| 5 180 | 5700| 1400 |10 30 | 950 160 3
12 150 | 4000| 960 12 | 120 | 3200 580(12 | 100 | 2700 650 |12 60 | 1600( 290| 6 | 180 | 4800 1200 |12 30 | 800 150| 3.6
16 150 | 3000| 810{12 | 120 | 2400 500(12 | 100 | 2000 48012 60 | 1200( 250 8 | 180 | 3600 970 |12 30 | 600 120| 4.8
20 150 | 2400 650 |12 120 | 1900| 400 |12 100 | 1600] 38012 60 | 950/ 200 |10 180 | 2900| 780 |12 30 | 480] 90| 6
DC
of ut g
I DC:Dia.

General purpose cutting conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobalt chromium alloy

Copper, Copper alloy

Heat resistant alloy

Workpiece Alloy tool steel Titanium alloy
Meterd AISI 1045, AISI 4140, [ AISI P21, AISI P20, AISI 304, AlSI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC  |Cuingspeed |Revolution| Table feed | Depth o cut | Cuting speed | Revolution | Table feed | Depth of cut [ Cuting speed | Revolution | Table feed| Depth ofcut { Cutfng peed | Revolution | Table feed | Depthof cut | uting speed |Revolufion| Table feed | Depth o cut | Cuting speed |Revolution | Table feed | Depth ofcut
(mm) | (mmin) | (min-?) | (mm/min) | ap (mm) [ (mmin) | (min-t) | (mmmin) | ap (mm) | (mimin) | (min-1) | (mmimi) | ap (mm) | (mimin) | (min1) | (mmimin) | ap (mm) | (mimin) | (minc?) | (mo/min) | ap (mm) | (mimin) | (min-t) | (mmmin) | ap (mm)
1 100 {32000] 250| 0.5 | 80 |25000f 99| 0.5 [ 60 |19000| 80| 0.5 | 45 |14000| 60| 0.3 | 120 (38000 300| 0.5 [ 25 |8000| 30 | 0.2
1.5 [ 100 |21000{ 290 | 0.75( 80 |17000( 130| 0.75| 60 [13000{ 100 | 0.75| 50 (11000 87| 0.4 | 120 |25000| 350| 0.75( 25 |5300| 40 | 0.3
2 100 16000| 410| 2 80 {13000{ 210| 2 60 | 9500| 190| 2 50 | 8000 130 1 120 19000 490 | 2 25 [4000| 55 | 0.6
3 100 11000/ 500 | 3 80 | 8500 240| 3 60 | 6400) 190| 3 50 | 5300) 150 | 1.5 | 120 |13000| 590 | 3 25 2700 64 | 0.9
4 100 | 8000| 630 4 80 | 6400 300 4 60 | 4800 210 4 50 | 4000 190 2 120 | 9500 750 | 4 25 12000 70 | 1.2
5 100 | 6400| 630| 5 80 | 5100 300 5 60 | 3800 210 5 50 | 3200) 190 | 25 [ 120 | 7600 750 | 5 25 (1600 71 | 15
6 100 | 5300/ 630 | 6 80 | 4200 330| 6 60 | 3200) 220| 6 50 | 2700 210| 3 120 | 6400| 760 | 6 25 (1300 72 | 1.8
8 100 | 4000/ 550 | 8 80 | 3200{ 320| 8 60 | 2400, 240| 8 50 | 2000| 200 | 4 120 | 4800| 670 | 8 25 | 990 | 78 | 24
10 100 | 3200| 51010 80 | 2500 270 (10 60 | 1900 260 (10 50 | 1600 170 | 5 120 | 3800 600 |10 25 | 800 89 |3
12 100 | 2700| 430 |12 80 | 2100 250 (12 60 | 1600 250 (12 50 | 1300 150 | 6 120 | 3200 51012 25 | 660 | 84 | 36
16 100 | 2000 360 |12 80 | 1600 220|12 60 | 1200 19012 50 | 990 140| 8 120 | 2400 430 |12 25 | 500 63 | 4.8
20 100 | 1600 290 |12 80 | 1300 180 (12 60 | 950 150 (12 50 | 800 11010 120 | 1900| 340 |12 25 | 400| 50 | 6
DC
Depth
lh DC:Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the feed rate can be increased.



H Plunging

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.

When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency cutting conditions

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, Ti-6Al-4V | AISI 630, AISI 631
ASTM A36, AISI 1010 AlISI 4340, SKD, SKT 15-5PH, 17-4PH
DC  |Cutingspeed|Revolution(Table feed|Hole Depth| Step [Cutingspeed|Revolution Table feed|Hole Depth| Step- [Cutingspeed |RevolutionTable feed| Hole Depth| Stepp |Cuting speed|Revolution Table feed|Hole Depth| Step- [Cutingspeed[Revolution|Table feed| Hole Depth| Step
(mm) | (m/min) | (min-") | (mm/min) | ap (mm) | (mm) | (mimin) | (mint) | (mmimin)| ap (mm) | (mm) | (mimin) | (min-1) | (mmimin)| ap (mm) | (mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | (mm) | (mimin) | (min-") | (mmimin)| ap (mm) | (mm)
1 65 |20000( 160 | 0.5 | 0.1 | 50 |16000( 100 | 0.5 | 0.1 | 50 |16000| 50 | 0.5 | 0.05( 30 | 9500 30 { 05 | 0.05| 75 |24000| 190 | 05 | 0.1
1.5 [ 85 18000 270 | 0.75| 03 | 60 [13000| 120 | O.75| 0.3 | 60 |13000| 80 | 0.75| 0.1 | 35 | 7400 40 | 0.75| 0.1 [ 100 |21000| 320 | 0.75| 03
2 100 (16000 480 | 2 | 05 | 70 |11000| 200 | 2 | 04 | 60 | 9500 90 | 1 |015( 40 | 6400| 60 | 1 |01 | 120 {19000/ 570 | 2 | 05
3 100 |11000{ 660 | 3 | 1 70 | 74000 270 | 3 | 06 | 60 | 6400 100 | 1.5 | 02 | 40 | 4200| 60 | 1.5 |02 | 120 {13000| 780 | 3 | 1.0
4 100 | 8000| 800 | 4 | 2 70 | 5600 340 | 4 | 08 | 60 | 4800 100 | 2 |04 | 40 | 3200{ 60 | 2 |04 | 120 | 9500| 950 | 4 | 2
5 100 | 6400 960 | 5 | 25 | 70 | 4500) 410 | 5 |1 60 | 3800( 100 | 25 |05 | 40 | 2500/ 60 | 25 [ 05 | 120 | 7600(1100 | 5 | 25
6 100 | 5300{ 950 | 6 | 3 70 | 3700| 440 | 6 | 12 | 60 | 3200|{ 100 | 3 |06 | 40 | 2100| 60 | 3 |06 | 120 | 6400|1200 | 6 | 3
8 100 | 4000 720 | 8 | 4 70 | 2800 340 | 8 | 16 | 60 | 24000 70 | 4 |06 | 40 | 1600| 50 | 4 |06 | 120 | 4800| 860 | 8 | 4
10 100 | 3200| 580 |10 | 5 70 | 2200 260 |10 | 25 | 60 | 1900 60 | 5 |06 | 40 | 1300| 40 | 5 |06 | 120 | 3800| 680 |10 | 5
12 100 | 2700| 4% |12 | & 70 | 1900 230 (12 | 3 60 | 1600( 50 | 6 |06 | 40 | 1100| 30 | 6 |06 | 120 | 3200| 580 |12 |
16 100 | 2000 360 {16 | 5 70 | 1400| 170 (16 | 4 60 | 1200( 40 | 8 |06 | 40 | 800| 20 | 8 |06 | 120 | 2400| 430 {16 | 5
20 100 | 1600 290 |20 | & 70 | 1100 130 |20 | 5 60 | 950| 30 |10 |06 | 40 | 640] 20 |10 |06 | 120 | 1900| 340 [20 | 5
Depth Q
of cut Vo ee
v <
General purpose cutting conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 304, AISI 316, Ti-6Al-4V | AISI 630, AISI 631
ASTM A36, AISI 1010 AISI 4340, SKD, SKT 15-5PH, 17-4PH
DC  |Cutingspeed |Revolution Table feed|Hole Depth| Step [Cutingspeed Revolution Table feed|Hole Depth| Stepp [Cuting speed|Revolution|Table feed|Hole Depth| Steyp- |Cuting speed Revolution Table feed| Hole Depth| Step |Cutingspeed|RevolutionTable feed|Hole Depth| Step
(mm) | (mmin) | (min-t) | (mmimin) | ap (mm) | (mm) | (mimin) | (min-1) | (mmimin) | ap (mm) | (mm) | (mimin) | (min-t) | (mmimin)| ap (mm) | (mm) | (mimin) | (min-t) | (mmmin)| ap (mm) [ (mm) | (mimin) | (min-1) | (mmimin) | ap (mm) | (mm)
1 65 20000 160 | 0.5 | 0.05 | 50 (16000| 100 | 0.5 | 0.05 | 50 {16000| 50 | 0.5 | 0.05] 30 | 9500 30 | 05 | 0.05| 75 |24000| 190 | 05 | 0.05
1.5 [ 85 |18000| 270 | 0.75] 015 | 60 (13000 120 | 0.75| 0.1 | 60 [13000| &0 | 0.75| 0.05| 35 | 7400| 40 | 0.75| 0.05 [ 100 |21000| 320 | 0.75 0.15
2 100 [16000| 480 | 2 | 025 70 |11000{ 200 | 2 |02 | 60 |9500( 90 | 1 |005| 40 | 6400f 60 | 1 | 0.05| 120 |19000| 570 | 2 | 025
3 100 |11000| 660 | 3 |03 [ 70 | 7400 270 | 3 |03 | 60 | 6400| 100 | 1.5 |01 | 40 | 4200) 60 | 1.5 | 01 | 120 {13000 780 | 3 |03
4 100 | 8000| 800 | 4 |04 | 70 | 5600| 340 | 4 |04 | 60 | 4800| 100 | 2 |02 [ 40 | 3200 60| 2 |02 | 120 | 9500 950 | 4 |04
5 100 | 6400 960 | 5 |05 | 70 | 4500|410 | 5 |05 | 60 | 3800| 100 | 25 | 025 40 | 2500| 60 | 25 | 025 | 120 | 7600|1100 | 5 |05
6 100 | 5300 950 | 6 |06 [ 70 | 3700| 440 | 6 |06 | 60 |3200( 100 | 3 |03 | 40 | 2100| 60 | 3 |03 | 120 | 6400|1200 | 6 |06
8 100 | 4000 720 | & |07 [ 70 | 2800| 340 | 8 |07 | 60 |2400f 70 [ 4 |03 | 40 | 1600| 50 | 4 |03 | 120 | 4800| 860 | & |07
10 100 | 3200 580 |10 | 075 | 70 | 2200| 260 |10 | 075 60 | 1900 60 | 5 |03 | 40 | 1300| 40 | 5 |03 [ 120 | 3800| 680 {10 | 075
12 100 | 2700| 490 |12 | 0.75 | 70 | 1900| 230 |12 | 075) 60 | 1600 50 | 6 |03 | 40 | 1100| 30 | 6 |03 [ 120 | 3200| 580 [12 | 075
16 100 | 2000| 360 (16 | 075 | 70 | 1400| 170 |16 | 0.75| 60 | 1200{ 40 | 8 |03 | 40 | 800| 20 | 8 |03 | 120 | 2400 430 |16 | 075
20 100 | 1600 290 |20 | 075 70 | 1100| 130 |20 | 075) 60 | 950 30 |10 |03 | 40 | 640| 20 |10 | 0.3 [ 120 | 1900| 340 [20 | 0.5
Depth C}
of cut R A
v ~

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.

In these cases the feed and speed should be reduced proportionately.
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SMART MIRACLE END MILLS

VQM HZV —Inch sizes

End mill, Medium cut length, 3 flute for drilling and slotting

00 0L

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, PreHardened Stee, Harcered Se|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  C°PPerAlloy | Aluminum Alloy
©) ©) © O
i BHTA2 15°
=
[a]
APMX
LF
o g
g RS 1B e
APMX
LF
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
2500'<DCON< 3750"| DCON=.5000"
0 0
- .00035" - .00043"
@ A single end mill for both plunging and slotting.
@ Irregular helical geometry controls the vibration.
(inch)
No.of| &
Order Number DC APMX LF DCON Flutes| & |TYPe
VQMHZVD1/16 .0625 11250 2.0 .2500 3 [ ] 1
VQMHZVD5/64 .0781 .1560 2.0 .2500 3 (] 1
VQMHZVD3/32 .0938 .1880 2.0 .2500 3 [ ] 1
VQMHZVD7/64 .1094 .2500 2.0 .2500 8 (] 1
VQMHZVD1/8 .1250 .3130 2.0 .2500 3 (] 1
VQMHZVD5/32 .1563 .3750 2.0 .2500 3 (] 1
VQMHZVD3/16 1875 4375 2.0 .2500 3 (] 1
VQMHzZVD1/4 .2500 .6250 2.5 .2500 8 (] 2
VQMHZVD5/16 3125 .7500 2.75 3125 3 [ ] 2
VQMHZVD11/32 .3438 .7500 3.0 .3750 8 (] 1
VQMHZVD3/8 3750 .8750 3.0 .3750 3 (] 2
VQMHZVD1/2 .5000 1.1250 3.5 .5000 8 (] 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

@ : USA Stock

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

1SO13399

>1002




RECOMMENDED CUTTING CONDITIONS
Bl Side milling

Workpiece
Material

Carbon steel (—30HRC)

AISI 1035, AISI 1050, ASTM 283

Alloy steel, Pre-hardened steel

AISI H13, AISI 4140, AISI P21

Austenitic stainless steel, Titanium alloy

AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc.

High speed

General purpose

High speed

General purpose

High speed

General purpose

) * Depth of | Width of 1 r Depth of | Width of ] f Depth of | Width of
DC cutting cutting out out cutting cutting cut out cutting cutting cut cut
(inch) [ Revolution Table feed| Revolution Teble feed] 2P | @€ [Revolution Table feed| Revolution|Table feed]| 2P | @€ [Revolution Table feed| Revolution [Table feed] 2P | @€
(min) | aPM) | (min-t) | aPM) | (inch) | (inch) [ imin-1y | apM) | (mint) | aPM) | nch) | (inch) I imin-1y | (PM) | (min-t) | (PMmy | (inch) | (inch)
1/16 | 26000 | 55.3 | 24000 | 33.9 | .094 | .013| 20000 | 26.0 | 20000 | 17.3 | .094 | .013 18000 | 23.4 | 16000 | 13.8 | .094 | .013
5/64 | 24000 | 70.9 | 19000 | 37.0 | .12 |.023 (19000 | 33.7 | 16000 | 18.9 | .12 | .023 | 16000 | 24.6 | 13000 | 13.0 | .12 | .023
3/32 | 20000 | 70.9 | 16000 | 37.4 | .14 | .028 (16000 | 34.0 | 13000 | 18.1 | .14 | .028 | 13000 | 24.6 | 11000 | 13.8 | .14 | .028
7/64 | 17000 | 72.3 | 14000 | 39.4 | .16 | .033 (14000 | 34.7 | 11000 | 18.1 | .16 | .033|11000 | 24.7 | 9200 | 13.8 | .16 | .033
1/8 | 15000 | 76.2 | 12000 | 39.4 | .19 | .038|12000 | 36.9 | 10000 | 20.1 | .19 | .038 (10000 | 26.0 | 8000 | 13.8| .19 | .038
5/32 | 12000 | 78.0 | 9600 |39.4 | .23 |.047| 9600 | 37.4 | 8000 | 20.5| .23 | .047| 8000 | 26.5| 6400 | 13.8 | .23 | .047
3/16 | 10000 | 74.4 | 8000 | 39.4| .28 |.056| 8000 | 37.8| 6700 |20.9| .28 | .056| 6700 | 26.5| 5300 | 13.8 | .28 | .056
1/4 7500 | 74.4 | 6000 | 39.4 | .38 | .075| 6000 | 39.0| 5000 | 21.3|.38 |.075| 5000 | 35.4 | 4000 |18.9| .38 |.075
5/16 | 6000 | 74.4 | 4800 |39.4 | .47 |.094| 4800 | 39.7 | 4000 |21.7 | .47 | .094| 4000 |35.4 | 3200 | 18.9 | .47 |.094
11/32 | 5500 | 71.5| 4400 |37.8| .52 | .10 | 4400 | 37.9| 3600 |20.5|.52 |.10 | 3600 | 36.1 | 2900 | 19.3 | .52 | .10
3/8 5000 | 67.9 | 4000 |35.8| .56 | .11 4000 | 36.9| 3300 |20.1|.56 | .11 3300 | 37.0| 2700 | 20.1| .56 | .11
1/2 3800 | 56.1| 3000 |29.1|.75 | .15 | 3000 |32.6| 2500 |18.1|.75 | .15 | 2500 |32.5| 2000 | 17.3|.75 | .15
ae
o .
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy
Workpiece Co-Cr-Mo alloy
Material | ASTM s 17400, ASTM S 17700, Inconel718 etc.
17-4PH, 15-5PH etc.
High s.peed General purpose Depth of | Width of High speed General Purpose Depth of | Width of High gpeed General Purpose Depth of | Width of
DC cutting cutting out out cutting cutting cut out cutting cutting out cut
(inch) [ Revolution Table feed| Revolution Teble feed] 2P | @€ [Revolution Table feed| Revolution|Table feed| 2P | @€ [Revolution Table feed| Revolution [Table feed] 2P | @€
(min-1) | (1PM) | (min-t) | @PM) | (inch) | ineh) | min-1y | pmy | (min-t) | (1Pmy | neh) | (neh) | mminty | apm) | (min-t) | (1P | (inch) | (inch)
1/16 | 13000 | 16.9 | 13000 | 11.0 | .094 |.0063| 30000 | 63.8 | 28000 | 39.4 | .094 | .013| 8000 | 3.3 | 6000 | 13.8 | .094 |.0031
5/64 | 12000 | 21.3 | 11000 | 13.0 | .12 [.016 [29000 | 85.6 | 22000 | 43.3 | .12 | .023| 6400 | 3.4 | 4800 | 13.0 | .12 |.0078
3/32 | 10000 | 21.3 | 9400 | 13.4| .14 |.019 [ 24000 | 85.0 | 19000 | 43.3 | .14 | .028| 5300 | 3.4 | 4000 | 13.8 | .14 |.0094
7/64 | 8600 | 21.3 | 8000 | 13.0 | .16 |.022 [21000 | 89.3 | 16000 | 43.3 | .16 | .033| 4600 | 3.5 | 3400 [ 13.8 | .16 |.011
1/8 7500 | 23.0| 7000 | 14.2| .19 |.025 | 18000 | 91.4 | 14000 | 47.2 | .19 | .038| 4000 | 3.5 | 3000 [ 13.8|.19 |.013
5/32 | 6000 | 23.4| 5600 | 14.6 | .23 |.031 | 14000 | 90.9 | 11000 | 47.2 | .23 | .047| 3200 | 3.5 | 2400 | 13.8 | .23 |.016
3/16 | 5000 | 23.6 | 4700 | 14.6 | .28 |.038 | 12000 | 89.3 | 9400 | 47.2| .28 | .056| 2700 | 3.6 | 2000 |13.8 | .28 |.019
1/4 3800 | 24.7 | 3500 | 15.0 | .38 |.050 | 9000 |89.3 | 7000 |47.2|.38 | .075| 2000 | 3.7 | 1500 | 18.9 | .38 |.025
5/16 | 3000 | 24.8 | 2800 | 15.4 | .47 |.063 | 7200 | 89.3 | 5600 | 47.2| .47 | .094| 1600 | 3.7 | 1200 | 18.9 | .47 |.031
11/32 | 2700 | 23.3 | 2600 | 15.0 | .52 |.069 | 6600 | 85.7 | 5100 |43.3 | .52 | .10 1500 | 3.9 | 1100 [ 19.3 | .52 |.034
3/8 2500 | 23.0 | 2300 | 14.2| .56 |.075 | 6000 | 81.5| 4700 | 43.3 | .56 | .11 1300 | 3.9 | 1000 | 20.1| .56 |.038
1/2 1900 | 20.6 | 1800 | 13.0 | .75 |.10 4500 | 66.4 | 3500 |34.3|.75 | .15 1000 | 3.7 750 | 17.3 | .75 |.050
ae
o .

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

Note 2) Effective cutting of stainless steel, and titanium alloy can be achieved with the use of water-soluble cutting fluid.
Note 3) Higher feeds and speeds can be used for smaller depth of cut.
Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be reduced proportionately. |1 27

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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SMART MIRACLE END MILLS

VQM HZV —Inch sizes

End mill, Medium cut length, 3 flute for drilling and slotting
RECOMMENDED CUTTING CONDITIONS

CARBIDE

M Slotting
Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
Workpiece
Materal AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6AI-4V etc.

High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of
DC cutting cutting cutting cutting cutting cutting

(inch)

cut cut cut

Revolution | Table feed | Revolution | Table feed | 8P |Revolution | Table feed | Revolution | Table feed| ~ @P | Revolution | Table feed | Revolution| Table feed | 8P
(minty | (PM) | (mint) | (PM) | @CN) | minty | aPmM) | (mint) | Py | @nCN)f minty | aPmM) | (min) | Pmy | (inch)

1/16 | 26000 | 27.6 | 20000 | 14.2 .031 | 20000 | 11.8 | 16000 | 6.3 .031 | 18000 | 10.6 | 12000 | 4.7 .031
5/64 | 24000 | 36.9 | 16000 | 16.1 .078 | 19000 | 18.0 | 13000 | 8.3 .078 | 16000 | 18.9 9600 | 7.5 .078
3/32 | 20000 | 37.8 | 13000 | 16.1 .094 | 16000 | 18.9 | 11000 | 8.7 .094 | 13000 | 19.2 8000 | 7.9 .094
7/64 | 17000 | 40.2 | 11000 | 17.3 1 14000 | 19.8 | 9200 | 8.7 A1 11000 | 19.5 | 6900 | 7.9 1
1/8 | 15000 | 44.3 | 10000 | 19.7 A3 12000 | 22.7 | 8000 | 9.8 A3 10000 | 20.1 6000 | 7.9 A3
5/32 | 12000 | 56.7 | 8000 | 24.8 .16 9600 | 26.1 6400 | 11.4 16 8000 | 20.8 | 4800 | 8.3 16
3/16 | 10000 | 56.7 | 6700 | 25.2 19 8000 | 26.9 5300 | 11.8 19 6700 | 21.4 | 4000 | 8.3 19
1/4 7500 | 55.8 | 5000 | 24.4 .25 6000 | 29.8 | 4000 | 13.0 | .25 5000 | 21.9 3000 | 8.7 .25
516 | 6000 | 49.6 | 4000 | 21.7 31 4800 | 28.3 3200 | 126 | .31 4000 | 23.6 2400 | 94 31
11/32( 5500 | 48.7 | 3600 | 20.9 .34 4400 | 27.0 | 2900 | 11.8 .34 3600 | 24.2 2200 | 9.8 .34
3/8 5000 | 46.1 3300 | 20.1 .38 4000 | 2565 | 2700 | 11.4 .38 3300 | 25.3 2000 | 10.2 .38
1/2 3800 | 35.9 | 2500 | 15.7 .50 3000 | 22.3 | 2000 | 9.8 .50 2500 | 23.6 1500 | 9.4 .50

DC
Depth
Of out W "
4 DC : Dia.
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy
Workpiece Co-Cr-Mo alloy
Material | ASTM S 17400, ASTM S 17700, Inconel718 etc:
17-4PH, 15-5PH etc.
High s_peed General pUrpose | pepth of High speed General PUrPOSe | Depth of High s_peed General PUrPOSe | pepth of
DC cutting cutting cut cutting cutting cut cutting cutting cut
(inch) | Revolution| Table feed | Revolution| Table feed| P |Revolution| Table feed |Revolution | Table feed| 2P [Revolution | Table feed | Revolution | Table feed | 2P

min-) | (PM) | (min-t)y | apmy | Ch) | (minty | apmy | (mint)y | apmy | (neh) [ minty | aPM) | (mint) | (pwm) | (inch)
1/16 | 11000 6.5 | 10000 | 3.9 .019 | 30000 | 31.9 | 24000 | 16.9 .031 6000 3.5 5000 2.0 .013
5/64 | 9600 9.1 8000 | 5.1 .039 | 29000 | 44.5 | 19000 | 19.3 .078 | 4800 4.0 4000 2.2 .023
3/32 8000 9.5 6700 | 5.1 .047 | 24000 | 45.4 | 16000 | 20.1 .094 | 4000 4.3 3300 2.3 .028
7/64 | 6900 9.8 5700 | 55 .055 | 21000 | 49.6 | 14000 | 21.7 .11 3400 4.4 2900 2.5 .033
1/8 6000 | 11.3 5000 | 6.3 .063 | 18000 | 53.1 | 12000 | 23.2 13 3000 4.6 2500 2.5 .038
5/32 | 4800 | 13.0 4000 | 741 .078 | 14000 | 66.1 9600 | 29.9 .16 2400 5.0 2000 2.8 .047
3/16 | 4000 | 13.7 3300 | 7.5 .094 | 12000 | 68.0 8000 | 29.9 .19 2000 5.1 1700 2.9 .056
1/4 3000 | 14.9 2500 | 8.3 13 9000 | 67.0 6000 | 29.5 .25 1500 5.3 1300 3.0 .075
5/16 | 2400 | 14.2 2000 | 7.9 .16 7200 | 59.5 4800 | 26.4 .31 1200 5.7 1000 3.1 .094
11/32| 2200 | 13.5 1800 | 7.5 A7 6600 | 58.5 4400 | 25.6 .34 1100 5.9 910 3.2 10
3/8 2000 | 12.8 1700 | 71 19 6000 | 55.3 4000 | 244 .38 1000 6.1 840 3.4 1
1/2 1500 | 11.2 1300 | 6.3 .25 4500 | 42.5 3000 | 18.9 .50 750 5.7 630 3.1 15
DC

Depth a
of cut P
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be reduced proportionately.
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M Drilling
Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
Workpiece
Materal AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc.
High speed General purpose | Hole High speed General purpose | Hole High speed General purpose | Hole
DC cutting cutting Depth cutting cutting Depth cutting cutting Depth
(inch) | Reyoluton | Teble feed| Step  |Revoluion|Tablefeed| Step | 2P [Revoluton|Table feed| Step |Revoltion|Table feed| Step | 2P |Revoluton|Table feed| Step |Revoluton|Table feed| Step | 2P
(min-1)| (IPM) | (inch) |(min-1)| (1IPM) | (inch) | ") |min-1)| (1PM) | (inch) |(min-1)| 1PM) | (inch) | ") |(min-1)| (1IPM) | (inch) |(min-1)| (IPM) | (inch) | (inch)
1/16 |18000| 12.8|.013 |18000| 12.6 | .006 | .031 |12000| 5.2 |.013|12000| 5.2 |.006 |.031 12000/ 3.3 |.004 |12000| 3.3 |.002|.031
5/64 |16000( 18.9 | .020 (16000| 18.9 | .006 | .078 (11000 7.8 |.016 11000 7.8 |.006 |.078 | 9600 3.5 |.004 | 9600, 3.5 |.002 |.039
3/32 |13000( 20.5 | .023 [13000| 20.5 | .010 | .094 [ 9400/ 8.8 |.019| 9400| 8.8 |.010|.094 | 8000| 3.5 |.006 | 8000 3.5 |.002|.047
7/64 111000| 21.7 | .033 |11000| 21.7 | .010| .11 | 8000/ 9.4 |.022 | 8000} 9.4 |.010|.11 | 6900| 3.5 |.008 | 6900| 3.5 |.002|.055
1/8 |10000| 27.6 | .044 |10000| 27.6 | .012| .13 | 7000| 11.0|.025| 7000/ 11.0|.012|.13 | 6000/ 4.0 |.008 | 6000| 4.0 |.004 |.063
5/32 | 8000(31.5|.078 | 8000|31.5|.012|.16 ([ 5600| 13.2 |.031 | 5600(13.2|.012|.16 | 4800 3.8 |.016 | 4800, 3.8 |.004 |.078
3/16 | 6700| 34.3|.094 | 6700 34.3 |.016|.19 [ 4700| 15.0 |.038 | 4700|15.0|.016 .19 | 4000| 3.8 |.020 | 4000, 3.8 |.008 |.094
1/4 | 5000/ 35.4|.13 | 5000|35.4|.024 | .25 | 3500| 16.5|.050| 3500 16.5|.024 | .25 | 3000| 3.5 |.024 | 3000/ 3.5 |.012|.13
5/16 | 4000(/28.3|.16 | 4000|28.3 |.028 |.31 [ 2800|13.2|.063 | 2800(13.2|.028 | .31 | 2400| 2.8 |.024 | 2400 2.8 |.012|.16
11/32| 3600/ 25.5| .17 | 3600|25.5|.028 | .34 | 2600|12.3 |.069 | 2600| 12.3 |.028 | .34 | 2200| 2.6 |.024 | 2200| 2.6 |.012| .17
3/8 | 3300/23.4|.19 | 3300(23.4|.030|.38 | 2300 11.0|.094 | 2300/ 11.0 | .030 |.38 | 2000 2.3 |.024 | 2000| 2.3 |.012]|.19
1/2 | 25001 17.7|.20 | 2500/ 17.7|.030 (.50 | 1800 8.5 |.13 | 1800 8.5 |.030|.50 | 1500 2.0 |.024 | 1500| 2.0 |.012|.25
Hole QI
depth :’__\: ap
l
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy
Workpiece Co-Cr-Mo alloy
Material | ASTM s 17400, ASTM S 17700,
17-4PH, 15-5PH etc.
High speed General purpose | Hole High speed General purpose | Hole
DC cutting cutting Depth cutting cutting Depth
(inch) | Reyoluton | Table feed| Step |Revoluion|Tablefeed| Step | 2P [Revoluton|Teble feed| Step |Revoltion|Table feed| Step | 2P
(min-)| (IPM) | (inch) |(min-1)| (1PM) | (inch) | 1) [(min-1)| (1PM) | (inch) |(min-1)| (IPM) | (inch) | (inch)
1/16 | 7000 | 2.0 |.004 | 7000| 2.0 |.002|.031|22000| 15.6 | .013|22000| 15.6 | .006 | .031
5/64 | 6400 | 2.4 | .004 | 6400| 2.4 |.002 |.039(19000| 22.4 | .020 |19000|22.4 | .006 | .039
3/32 | 5300| 2.4 |.006 | 5300| 2.4 |.002|.047 (16000| 25.2 | .023 |16000|25.2 | .010 | .047
7/64 | 4600 | 2.4 | .008 | 4600 | 2.4 |.002 |.055 [14000| 27.6 | .033 |14000|27.6 | .010 | .055
1/8 |4000| 2.8 |.008|4000| 2.8 |.004 |.063 |12000| 33.1 | .044 |{12000| 33.1 | .012|.063
5/32 | 3200| 2.4 |.016|3200| 2.4 |.004 | .078| 9600/ 37.8 | .078 | 9600| 37.8 | .012 | .078
3/16 | 2700 | 2.4 |.020 | 2700 | 2.4 |.008 |.094 | 8000| 39.4 | .094 | 8000|39.4 |.016 |.094
1/4 |2000| 2.4 |.024|2000| 2.4 |.012|.13 | 6000|43.3|.130| 6000|43.3|.024|.13
5/16 | 1600 | 2.0 |.024 | 1600| 2.0 |.012|.16 | 4800|33.9|.160 | 4800|33.9|.028 | .16
11/32| 1500 | 1.8 |.024 | 1500 | 1.8 |.012|.17 | 4400|31.1|.17 | 4400|31.1|.028|.17
3/8 |1300| 1.5 |.024 | 1300| 1.5 |.012|.19 | 4000/28.3|.19 | 4000|28.3|.030 (.19
1/2 | 1000| 1.2 |.024|1000| 1.2 |.012|.25 | 3000{21.3|.20 | 3000|21.3|.030|.25
Hole Q
depth :’_-_\: ap
t

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, and titanium alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be reduced proportionately.
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SMART MIRACLE END MILLS

VQMHZVOH

End mill, Medium cut length, 3 flute for drilling and slotting with thru-coolant

42
) 435°

QO

Carbon Steel, Alloy Steel, Cast Iron |Too Stel, reHardened Seel HardenedSieell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  <OPPSrAlloy | Aluminum Alloy
©) ©) © ©) @)
— . t=z
oS )  ESSSS————F [§ e
APMX '
LF
DC=12 DC=16
0 0
- 0.02 - 0.03
DCON=6 |8<DCON<10|12<DCON<16
0 0 0
- 0.008 - 0.009 - 0.011
@ A single end mill for both plunging and slotting.
@ Excellent peformance in slotting and pocketing with oil supply from the end cutting edge.
(mm)
No.of| S
Order Number DC APMX LF DCON Flutes % Type
VQMHZVOHD0600 6 13 60 6 3 (] 1
VQMHZVOHD0800 8 19 70 8 & ® 1
VQMHZVOHD1000 10 22 80 10 3 ® 1
VQMHZVOHD1200 12 26 90 12 8 ® 1
VQMHZVOHD1600 16 30 110 16 3 * 1

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock * : Stocked in Japan

1SO13399

>1002




RECOMMENDED CUTTING CONDITIONS
H Slotting

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.

When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobalt chromium alloy

Copper, Copper alloy

Heat resistant alloy

Workpiece Alloy tool steel Titanium alloy
Material
AISI 1045, AISI1 4140, [ AISI P21, AISI P20, AISI 304, AISI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC | Cuingspeed |Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed| Depth of cut [ Cuting speed | Revlution | Table feed| Dept of cut | Cting sped | Revolution | Table feed| Depth of cut | Cutingspeed | Revolution| Table feed!| Depth of cut | Cuting speed | Revolution | Table feed| Depth of cut
(mm) | (mimin) | (min") | (mm/min)| ap (mm) | (m/min) | (min-) | (mm/min)| ap (mm) | (mimin) | (min-T) | (mmimin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (mimin) | (mint) | (mmimin)| ap (mm) | (mimin) | (min-) | (mm/min)| ap (mm)
6 | 150 | 8000(1400| 6 | 120 |6400( 770| 6 [ 100 {5300 560 | 6 | 60 {3200 380 | 3 | 180|9500{1700| 6 | 30 |1600| 130 | 1.8
8 | 150 [6000/1300{ 8 | 120 4800 720 | 8 | 100 [4000| 600 | 8 | 60 |2400( 360 | 4 | 180 |7200/1500| 8 | 30 |1200| 140 | 2.4
10 | 150 |4800|1200| 10 | 120 |3800| 630 | 10 | 100 [3200| 670 | 10 | 60 |[1900| 310 | 5 | 180 |5700/1400f 10 | 30 | 950| 160 | 3
12 | 150 |4000 960| 12 | 120 {3200| 580 | 12 [ 100 |2700| 650 | 12 | 60 |1600| 290 | 6 | 180 |4800|1200| 12 | 30 | 800/ 150 | 3.6
16 | 150 | 3000/ 810/ 12 [ 120 |2400| 500 | 12 | 100 {2000| 480 | 12 | 60 |1200| 250 | 8 | 180 |3600| 970/ 12 | 30 | 600| 120 | 4.8
DC
Depth
h DC : Dia.

General-purpose conditions

Carbon steel, Alloy steel,

Pre-hardened steel,

Austenitic, Ferritic and

Hardened stainless steel,

Copper, Copper alloy

Heat resistant alloy

Mild steel Carbon steel, Alloy steel, | Martensitic stainless steel, | Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, | AISI P21, AISI P20, AISI 304, AISI 316, AlISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC | Cuiingspeed| Revolution Table feed| Depthof cut | Cuting soeed {Revolution | Table feed| Depth ofcut | Cting speed | Revolution) Table feed| Depth of cut | Cuting speed | Revolution Table feed| Depth o cut | Cuting speed {Revolution| Table feed | Depth of cut | Cuing speed | Revolution (Table feed| Depth of cut
(mm) | (mmin) | (min") | (mm/min)| ap(mm) | (m/min) | (min-) | (mmimin)| ap (mm) | (mimin) | (min-") | (mmimin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (mimin) | (min") | (mmimin)| ap (mm) | (mimin) | (min-) | (mm/min)| ap (mm)
6 | 100 |5300| 630| 6 | 80 {4200/ 330 | 6 | 60 {32001 220 | 6 | 50 |2700| 210 | 3 |[120|6400| 760, 6 | 25 |1300| 72| 1.8
8 [ 100 [4000| 550| 8 | 80 |3200| 320 | 8 | 60 |2400) 240 | 8 [ 50 |2000| 200 | 4 | 120 |4800| 670| 8 | 25 | 990 78| 2.4
10 | 100 |3200| 510/ 10 | 80 |2500| 270 | 10 | 60 [1900| 260 | 10 | 50 |1600| 170 | 5 | 120|3800, 600| 10 | 25 | 800| 89| 3
12 | 100 |2700| 430( 12 | 80 |2100| 250 | 12 | 60 |1600| 250 | 12 | 50 | 1300 150 | 6 | 120 |3200| 510| 12 | 25 | 660, 84 | 3.6
16 | 100 | 2000 360| 12 | 80 [1600| 220 | 12 | 60 |1200| 190 | 12 [ 50 | 990| 140 | 8 | 120 |2400| 430| 12 | 25 | 500 63 | 4.8
DC
Depth
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the feed rate can be increased.
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SMART MIRACLE END MILLS

VQMHZVOH

End mill, Medium cut length, 3 flute for drilling and slotting with thru-coolant

RECOMMENDED CUTTING CONDITIONS

M Plunging

The rigidity of the machine or workpiece material and chip discharge are sufficient at high efficiency conditions.
The rigidity of the machine or workpiece material or chip discharge is insufficient at general-purpose conditions.

High efficiency conditions

Carbon steel, Alloy steel,

Mild steel

Workpiece:
Material

AISI 1045, AISI 4140,

ASTM A36, AISI 1010

Pre-hardened steel,
Carbon steel, Alloy steel,
Alloy tool steel

AISI P21, AISI P20,
AISI 4340, SKD, SKT

Austenitic, Ferritic and Martensitic
stainless steel, Titanium alloy

AISI 304, AISI 316, Ti-6Al-4V

Hardened stainless steel,

Cobalt chromium alloy

AISI 630, AISI 631
15-5PH, 17-4PH

Dia. [Cutingspeed | Revolution | Table Feed |Hole Depth| Step  |Cutting speed | Revolution| Table Feed | Hole Depth| Step |Cuting speed| Revolution| Table Feed |Hole Depth| Step  [Cutting speed | Revolution | Table Feed | Hole Depth| Step
DC (mm)| (m/min) | (min-1) | (mm/min)| ap (mm) | (mm) | (m/min) | (min-")|(mm/min)| ap (mm) | (mm) | (m/min) | (min-1)|(mm/min)| ap (mm) | (mm) | (m/min) | (min-")|(mm/min)| ap (mm) | (mm)
6 | 100 | 5300| 950 9 3 70 | 3700| 440 9 | 1.2 | 60 |3200/ 100 6 | 0.6 | 40 |2100| 60 6 | 0.6
8 | 100 | 4000/ 720 | 12 4 70 |2800| 340 | 12 | 1.6 | 60 |2400| 70 8 | 0.6 | 40 1600/ 50 8 | 0.6
10 ([ 100 | 3200| 580 | 15 5 70 | 2200/ 260 | 15 | 25 | 60 | 1900 60| 10 | 0.6 | 40 | 1300| 40 | 10 | 0.6
12 | 100 | 2700| 490 | 18 5 70 | 1900| 230 | 18 | 3 60 | 1600| 50| 12 | 0.6 | 40 | 1100, 30 | 12 | 0.6
16 | 100 | 2000| 360 | 24 5 70 | 1400| 170 | 24 | 4 60 | 1200 40| 16 | 0.6 | 40 800 20 | 16 | 0.6
Depth Q
of cut ' ap

Copper, Copper alloy

Workpiece
Material
Dia.  [Cutingspeed | Revolution | Table Feed |Hole Depth| Step
DC (mm)| (m/min) | (min-1) | (mm/min)| ap (mm) | (mm)
6 | 120 | 6400/1200, 9 3
8 | 120 | 4800, 860| 12 4
10 | 120 | 3800| 680| 15 5
12 | 120 | 3200| 580| 18 5
16 | 120 | 2400| 430| 24 5
Depth Q
of cut ! ap

Note 1) SMART MIRACLE Coating is not energized because of its nature. Therefore, an external contact (voltaic type) tool setter cannot be
used. An internal contact (non-voltaic) type or laser type tool setter is recommended to measure the length of the tool.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.



General-purpose conditions

' ' ' ' |
Carbon steel, Alloy steel,

Mild steel
Workpiece
Material
AISI 1045, AISI 4140,

ASTM A36, AISI 1010

Pre-hardened steel,
Carbon steel, Alloy steel,
Alloy tool steel

AISI P21, AISI P20,
AISI 4340, SKD, SKT

Austenitic, Ferritic and Martensitic
stainless steel, Titanium alloy

AISI 304, AISI 316, Ti-6Al-4V

Hardened stainless steel,
Cobalt chromium alloy

AISI 630, AlSI 631
15-5PH, 17-4PH

Dia.  |Cutting speed | Revolution| Table Feed | Hole Depth| Step |Cuting speed| Revolution| Table Feed| Hole Depth| Step  [Cuting speed | Revolution | Table Feed | Hole Depth| Step | Cutting speed | Revolution| Table Feed | Hole Depth| Step
DC (mm)| (m/min) | (min-1) | (mm/min)| ap (mm) | (mm) | (m/min) | (min-")|(mm/min)| ap (mm) | (mm) [ (m/min) | (min-1) |(mm/min)| ap (mm) | (mm) | (m/min) | (min-")|(mm/min)| ap (mm) | (mm)
6 | 100 | 5300| 950 9 0.6 70 | 3700| 440| 9 |0.6 60 | 3200/ 100 6 | 0.3 [ 40 [2100| 60 6 | 0.3
8 | 100 | 4000| 720 | 12 |0.7 70 |2800| 340| 12 |0.7 60 | 2400/ 70 8 [ 0.3 [ 40 [1600| 50 8 | 03
10 | 100 | 3200 580 | 15 |0.75| 70 |2200| 260| 15 |0.75| 60 |1900, 60| 10 | 0.3 [ 40 [1300| 40 | 10 | 0.3
12 | 100 | 2700| 490 | 18 |0.75| 70 | 1900| 230| 18 |0.75| 60 |1600, 50| 12 | 0.3 [ 40 [1100| 30 | 12 | 0.3
16 | 100 | 2000| 360 | 24 |0.75| 70 | 1400/ 170| 24 |0.75| 60 | 1200f 40| 16 | 0.3 | 40 800 20 | 16 | 0.3
Depth Q
of cut ! ap

Copper, Copper alloy

Workpiece
Material
Dia.  [Cutting speed | Revolution| Table Feed | Hole Depth| Step
DC (mm)| (m/min) | (min-*) | (mm/min)| ap (mm) | (mm)
6 | 120 | 6400/1200| 9 |0.6
8 | 120 | 4800, 860| 12 |0.7
10 | 120 | 3800| 680| 15 |0.75
12 | 120 | 3200| 580| 18 |0.75
16 | 120 | 2400| 430| 24 |0.75
Depth Q
of cut 'lap

Note 1) SMART MIRACLE Coating is not energized because of its nature. Therefore, an external contact (voltaic type) tool setter cannot be
used. An internal contact (non-voltaic) type or laser type tool setter is recommended to measure the length of the tool.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.
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SMART MIRACLE END MILLS

VQM HZVOH —Inch sizes

End mill, Medium cut length, 3 flute for drilling and slotting with thru-coolant

42
) 435°

QO

Carbon Steel, Alloy Steel, Cast Iron

Tool Steel, Pre-Herdened S Hardened Steel

Hardened Steel

Hardened Steel

Austenitic

Titanium Alloy,

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  ©°PPerAlloy | Aluminum Alloy
©) ©) © ©) @)
— . t=z
ST ) s BSSSS— 1 18 e
APMX '
LF
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
250"<DCONZ.375"| DCON=.500"
0 0
- .00035" - .00043"
@ A single end mill for both plunging and slotting.
@ Excellent peformance in slotting and pocketing with oil supply from the end cutting edge.
(inch)
Order Number DC APMX LF DCON No. of g’ Type
Flutes| &
VQMHZVOHD1/4 .2500 .6252 2.5 .2500 3 [ 1
VQMHZVOHD5/16 3125 .7500 2.75 3125 3 [ ) 1
VQMHZVOHD3/8 3750 .8752 3.0 3750 3 [ 1
VQMHZVOHD1/2 .5000 1.1252 35 .5000 3 [ 1

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock

1SO13399

>1002




RECOMMENDED CUTTING CONDITIONS
M Slotting

Workpiece
Material

Carbon steel (—30HRC)

AISI 1035, AISI 1050, ASTM 283

Alloy steel, Pre-hardened steel

AISI H13, AISI 4140, AISI P21

Austenitic stainless steel, Titanium alloy

AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc.

High s_peed General purpose | pepth of High speed General purpose | pepth of High speed General puUrpose | pepth of
DC cutting cutting cut cutting cutting cut cutting cutting cut
(inch) | Revolution | Table feed | Revolution | Table feed| 2P [Revolution| Table feed | Revolution| Table feed| P |Revolution | Table feed | Revolution | Table feed | 2P
(min) | (PM) | (mint) | aPM) | (nSN) t (minty | apm) | (mint) | gPm) | GPCh) [ minty | aPM) | (mint)y | gpmy | (inch)
1/4 7500 | 55.8 | 5000 | 24.4 .25 6000 | 29.8 | 5000 | 16.5 .25 5000 | 21.9 | 3000 8.7 .25
5/16 | 6000 | 49.6 | 4000 | 21.7 .31 4800 | 28.3 | 4000 | 15.7 .31 4000 | 23.6 | 2400 9.4 .31
3/8 5000 | 46.1 3300 | 201 .38 4000 | 25.5 | 3300 | 13.8 .38 3300 | 25.3 | 2000 | 10.2 .38
1/2 3800 | 359 | 2500 | 15.7 .50 3000 | 22.3 | 2500 | 12.2 .50 2500 | 23.6 1500 9.4 .50
DC
Depth
h DC : Dia.
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy
Workpiece Co-Cr-Mo alloy
Materil | ASTM s 17400, ASTM S 17700, Inconel718 etc.
17-4PH, 15-5PH etc.
High speed General PUrPOSe | pepth of High s_peed General pUrpose | pepth of High speed General PUrPOSe | Depth of
DC cutting cutting cut cutting cutting cut cutting cutting cut
(inch) [ Revolution | Table feed | Revolution| Table feed | 2P |Revolution| Table feed | Revolution | Table feed| 2P |Revolution| Table feed | Revolution | Table feed | 2P
(minty | (PM) | (mint) | (PM) | @SN) | minty | aPM) | (mint) | aPm) | GnSN) | minty | aPM) | (mint) | (Pm) | (inch)
1/4 3000 | 14.9 | 2500 8.3 .25 9000 | 67.0 | 6000 | 29.5 .25 1500 5.3 1300 3.0 .075
5/16 | 2400 | 14.2 | 2000 7.9 .31 7200 | 59.5 | 4800 | 26.4 .31 1200 5.7 1000 3.1 .094
3/8 2000 | 12.8 1700 71 .38 6000 | 55.3 | 4000 | 244 .38 1000 6.1 840 3.4 A1
1/2 1500 | 11.2 1300 6.3 .50 4500 | 42.5 | 3000 | 18.9 .50 750 5.7 630 3.1 15
DC
Depth
/h DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.
Note 3) Higher feeds and speeds can be used for smaller depth of cut.
Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be

reduced proportionately.
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SMART MIRACLE END MILLS

VQM HZVOH —Inch sizes

End mill, Medium cut length, 3 flute for drilling and slotting with thru-coolant

RECOMMENDED CUTTING CONDITIONS

Bl Plunging
Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
Workpiece
Materia AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6AI-4V etc.
High speed General purpose | Hole High speed General purpose | Hgje High speed General purpose | Hole
DC cutting cutting Depth cutting cutting Depth cutting cutting Depth
(inch) | Revoluton | Table feed | Step. |Revoluton|Tablefeed| Step | 2P |Revoluion| Tableeed | Step |Revoluion| Table feed | Step | @P  [Revoluton|Table feed| Step  |Revoluion| Tablefeed| Step | 2P

(min-1)| (IPM) | (inch) |(min-1)| (IPM) | (inch) | i€N) |(min-1)| (1PM) | (inch) |(min-1)| (1IPM) | (inch) | iNC) {(min-1)| (1PM) | (inch) |(min-1)| (1PM) | (inch) | inch)
1/4 |5000|35.4| .13 |5000|35.4|.024 | .38 [3500|16.5|.050 |3500|16.5|.024 | .38 |3000| 3.5 |.024 |3000| 3.5 |.012| .38
5/16 |4000|28.3| .16 |{4000|28.3|.028 | .47 |2800|13.2 |.063 [2800|13.2 |.028 | .47 |2400| 2.8 |.024 |2400| 2.8 |.012| .47
3/8 |[3300/23.4| .19 [3300|23.4|.030| .56 [2300| 11.0|.094 |2300| 11.0 |.030| .56 [2000| 2.3 |.024 {2000| 2.3 |.012| .56
1/2 |12500|17.7 | .20 |2500(17.7 |.030| .75 [1800| 8.5|.13 |1800| 8.5|.030| .75 |1500| 2.0 |.024 |(1500| 2.0 |.012| .75

Hole Q
depth R A
oo
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy
Workpiece Co-Cr-Mo alloy
Material

ASTM S 17400, ASTM S 17700,
17-4PH, 15-5PH etc.

High speed General purpose | Hole High speed General purpose | Hole
DC cutting cutting Depth cutting cutting Depth
(inch)

Revolution| Table feed | Stepp | Revolution| Table feed | Step | 2P [Revolution | Tablefeed| Step  |Revolution|Tablefeed | Step | 8P
(min-1)| (IPM) | (inchy |(min-1)| 1PM) | (inch) | (€M) {(min-1)| (1IPM) | (inch) |(min-1)| (1IPM) | (inch) | (inch)

1/4 12000| 2.3 |.024 2000 2.3 |.012| .38 |6000/42.5| .13 |6000|42.5|.0024| .38
5/16 |1600| 2.0 |.024|1600| 2.0 |.012| .47 (4800|34.0 | .16 |4800|34.0 [.0028| .47
3/8 |1300| 1.5 |.024|1300| 1.5 |.012| .56 [4000|28.3 | .19 |4000|28.3 |.003 | .56
1/2 (1000| 1.2 |.024 |1000| 1.2 |.012| .75 |3000|21.3| .20 |3000|21.3|.003 | .75

Hole G

1
depth

1
1 1 |a
PR P
t -

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.



VQMHV

End mill, Medium cut length, 4 flute, Irregular helix flutes

D00

ey [ o] Martereone! | Moo or® | i ovol |Houtmaamanidloy| Co99TAoy | Auminum Aloy
© ©) ©) ©) O
_— \ BHTA215° ;
NN ) 3@
B > APMX F z
'8
NN | .0
e
8 _
DC<12 | DC>12 A _
- 8020 - 3030 T gl Typed
4<DCON=<6 [8<DCON=<10|12<DCON=<16|20<DCON=<25
- 8.008 - 8.009 - 8.011 - 8.013
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut
materials and for long overhang applications.
(mm)
No.of| &
Order Number DC APMX LF DCON Futes| = |Type
(%)
VQMHVDO0100 1 2 45 4 4 ® 1
VQMHVD0150 1.5 3 45 4 4 ® 1
VQMHVD0200 2 4 45 4 4 [ 1
VQMHVD0250 25 5 45 4 4 (] 1
VQMHVD0300 3 8 45 6 4 [ 1
VQMHVD0350 S5 8 45 6 4 ® 1
VQMHVD0400 4 11 45 6 4 ® 1
VQMHVD0500 () 13 50 6 4 ® 1
VQMHVD0600 6 13 50 6 4 [ 2
VQMHVD0700 7 19 60 8 4 [ ) 1
VQMHVD0800 8 19 60 8 4 [ 2
VQMHVD0900 9 22 70 10 4 () 1
VQMHVD0900S08 9 22 75 8 4 ® 3
VQMHVD1000 10 22 70 10 4 ® 2
VQMHVD1000S08 10 22 100 8 4 ® 3
VQMHVD1100 11 26 75 12 4 [ ) 1
VQMHVD1100S10 11 26 100 10 4 [ 3
VQMHVD1200 12 26 75 12 4 () 2
VQMHVD1200S10 12 26 110 10 4 [ 3
VQMHVD1300 13 26 75 12 4 * 3
VQMHVD1300S12 13 26 110 12 4 * 3
VQMHVD1400 14 30 90 16 4 * 1
VQMHVD1400S12 14 32 130 12 4 * 3
VQMHVD1600 16 35 90 16 4 * 2
VQMHVD1800 18 40 100 16 4 * 3
VQMHVD1800S16 18 42 150 16 4 * 3
VQMHVD2000 20 45 110 20 4 * 2
VQMHVD2500 25 59 125 25 4 * 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock * : Stocked in Japan

1SO13399

>1002
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SMART MIRACLE END MILLS

VQMHV

End mill, Medium cut length, 4 flute, Irregular helix flutes

CARBIDE

H Side milling

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.

High efficiency conditions

Carbon steel, Alloy steel,
Mild steel

RECOMMENDED CUTTING CONDITIONS

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

Hardened stainless steel,
Cobalt chromium alloy

|
- Workpiece Alloy tool steel Titanium alloy
< Material
m AISI 1045, AISI1 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AISI 630, AISI 631
= AISI 1010 SKT 15-5PH,17-4PH
D DC  |Cuting speed| Revolution| Table feed| Depth of cut| Depth of cut | Cuting speed | Revolution | Table feed | Depth of cut | Depth of cut | Cutting speed | Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut
E (mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min)| ap (mm) | ae (mm) | (m/min) | (min-1) | (mm/min)| ap (mm) | ae(mm) [ (m/min) | (minT) | (mm/min) | ap (mm) | ae (mm)
§ 1 130 |40000| 1800 | 1.5 | 0.3 | 120 (38000| 910 | 15| 0.3 | 80 |25000f 500 | 15| 0.2 [ 75 |24000| 580 | 1.5 | 0.2
o 2 | 150 |24000( 2400 | 3 0.6 [ 120 {19000| 1100 | 3 0.6 [ 100 {16000/ 830 | 3 0.6 [ 75 |12000| 720 | 3 04
w 3 [ 150 |16000| 2600 | 4.5 | 0.9 | 120 {13000 1200 | 45| 09 [ 100 |[11000| 880 | 45| 09 | 75 | 8000| 770 | 45| 0.6
% 4 | 150 [12000| 2600 | 6 1.2 | 120 | 9500|1300 | 6 1.2 | 100 | 8000| 900 | 6 12 | 75 | 6000 790 | 6 0.8
= 5 | 150 | 9500|2600 | 7.5 | 1.5 | 120 | 7600|1300 | 75| 1.5 [ 100 | 6400| 900 | 75| 15| 75 | 4800| 810 | 75| 1
d 6 | 150 | 8000|2600 | 9 1.8 | 120 | 6400| 1300 | 9 1.8 | 100 | 5300|1100 | 9 18 | 75 | 4000| 810 | 9 1.2
4 8 [ 150 | 6000| 2500 |12 24 | 120 | 4800|1300 | 12 2.4 | 100 | 40001200 | 12 24 | 75 | 3000| 840 | 12 1.6
°<: 10 | 150 | 4800|2300 | 15 3 120 | 3800| 1200 | 15 3 100 | 3200 1300 | 15 3 75 | 2400| 770 | 15 2
0 12 | 150 | 4000|1900 | 18 3.6 | 120 | 3200|1200 | 18 3.6 [ 100 | 2700|1200 | 18 36 | 75 | 2000 720 | 18 24
2 16 | 150 | 3000|1600 | 24 48 | 120 | 2400 960 | 24 4.8 | 100 | 2000 960 | 24 48 | 75 | 1500| 600 | 24 3.2
= 20 | 150 | 2400 1300 | 30 6 120 | 1900| 760 | 30 6 100 | 1600| 770 | 30 6 75 | 1200| 480 | 30 4
3 25 | 150 | 1900|1100 | 37.5 | 7.5 [ 120 | 1500/ 600 | 37.5 | 7.5 | 100 | 1300| 620 | 375 | 7.5 | 75 950| 380|375 | 5
(= ae
E Depth ap
= of cut
<
= =
(&)
General-purpose conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
0 Workpiece Alloy tool steel Titanium alloy
j Material
s AISI 1045, AISI1 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AISI 630, AISI 631
a AISI 1010 SKT 15-5PH,17-4PH
z DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed | Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut
g (mm) | (m/min) | (min?) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min)| ap(mm) | ae(mm) | (m/min) | (min-!) | (mm/min)| ap (mm) | ae(mm) [ (m/min) | (min?) | (mm/min) | ap (mm) | ae (mm)
8 1 | 120 [38000| 1000 | 1.5 | 0.3 [ 100 |32000| 560 | 1.5 | 0.3 | 80 [25000| 400 | 0.75| 0.1 | 70 |22000f 390 | 15| 0.2
n 2 | 120 |19000| 1300 | 3 0.6 [ 100 {16000/ 630 | 3 0.6 [ 80 |13000| 450 | 1.5 | 0.2 | 70 (11000 440 | 3 04
3 | 120 |13000| 1400 | 45| 0.9 [ 100 [11000| 700 | 45| 09 | 80 | 8500 450 | 2.2 | 0.3 | 70 | 7400 470 | 45| 0.6
4 | 120 | 9500| 1400 | 6 12 [ 100 | 8000| 700 | 6 12 [ 80 | 6400 470 | 3 06 | 70 | 5600 490 | 6 0.8
5 [ 120 | 7600|1400 | 75| 1.5 | 100 | 6400f 710 | 75| 15 [ 80 | 5100| 470 | 45 | 09 | 70 | 4500 500 | 7.5 | 1
6 | 120 | 6400| 1400 | 9 1.8 | 100 | 5300| 710 | 9 18 | 80 | 4200 580 | 6 12 | 70 | 3700| 500 | 9 1.2
8 | 120 | 4800|1300 | 12 24 | 100 | 4000| 740 | 12 24 | 80 | 3200 630 | 75 | 15| 70 | 2800| 520 | 12 1.6
10 | 120 | 3800|1200 | 15 3 100 | 3200| 680 | 15 3 80 | 2500 660 | 9 18 [ 70 | 2200| 460 | 15 2
12 | 120 | 3200|1000 | 18 3.6 | 100 | 2700| 640 | 18 36 | 80 | 2100| 610 |12 24 | 70 | 1900| 450 | 18 24
16 | 120 | 2400| 860 | 24 48 | 100 | 2000| 530 | 24 48 | 80 | 1600 510 | 15 3 70 | 1400| 370 | 24 3.2
20 | 120 | 1900| 680 | 30 6 100 | 1600| 420 | 30 6 80 | 1300 410 |18 36 | 70 | 1100| 290 | 30 4
25 | 120 | 1500 390 | 37.5 | 7.5 | 100 | 1300| 340 | 375 | 7.5 | 80 | 1000 210 | 24 48 | 70 890| 230|375 | 5
ae
Depth
of cut a

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.

In these cases the feed and speed should be reduced proportionately.

|1 38 Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.



H Side milling

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency conditions

Copper, Copper alloy Heat resistant alloy

Workpiece:
Material
Inconel718

DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut | Cutting speed | Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (mmin) | (min?) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-) | (mm/min) | ap (mm) | ae (mm)
1 130 [40000| 1800 | 15| 0.3 | 40 (13000| 210 | 15| 0.1
2 | 180 |29000| 2900 | 3 0.6 | 40 | 6400| 230 | 3 0.2
3 | 180 |19000| 3000 | 45| 09 | 40 | 4200| 240 | 45| 0.3
4 | 180 |14000 3000 | 6 12 | 40 | 3200| 240 | 6 0.4
5 | 180 |11000|3000 | 75| 1.5 [ 40 | 2500| 240 | 75| 05
6 | 180 | 9500|3000 | 9 1.8 | 40 | 2100| 250 | 9 0.6
8 | 180 | 7200 3000 | 12 24 | 40 | 1600| 260 | 12 0.8
10 | 180 | 5700| 2700 | 15 3 40 | 1300 290 | 15 1
12 | 180 | 4800|2300 | 18 36 | 40 | 1100| 280 | 18 1.2
16 | 180 | 3600| 1900 | 24 48 | 40 800 | 200 | 24 1.6
20 | 180 | 2900 1600 | 30 6 40 640 160 | 30 2
25 | 180 | 2300|1300 | 37.5 | 7.5 | 40 510 130 | 375 | 25

~—ae
Depth
of cut a
General-purpose conditions
Copper, Copper alloy Heat resistant alloy
Workpiece
Material
Inconel718

DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut | Cutting speed | Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (mmin) | (min?) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-) | (mm/min) | ap (mm) | ae (mm)
1 | 130 40000| 1300 | 15| 03 | 30 |9600| 92 | 15| 0.1
2 | 140 |22000| 1500 | 3 06 | 30 [4800| 110 | 3 0.2
3 | 140 |15000| 1600 | 4.5 | 09 | 30 |3200| 120 | 45| 0.3
4 | 140 (11000 1600 | 6 12 | 30 |2400| 120 | 6 0.4
5 | 140 | 8900|1600 | 75| 15| 30 1900 | 120 | 75| 05
6 | 140 | 7400|1600 | 9 1.8 | 30 | 1600 | 130 | 9 0.6
8 | 140 | 5600 1600 | 12 24 | 30 |1200 | 130 | 12 0.8
10 | 140 | 4500| 1400 | 15 3 30 | 950 | 140 | 15 1
12 | 140 | 3700|1200 | 18 36 | 30 | 800 | 140 | 18 1.2
16 | 140 | 2800| 1000 | 24 48 | 30 | 600 | 100 | 24 1.6
20 | 140 | 2200| 780 | 30 6 30 | 480 | 81 |30 2
25 | 140 | 1800| 670 | 375 | 75 | 30 | 380 | 64 | 375 | 25

f<—ae

Depth

of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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SMART MIRACLE END MILLS

VQMHV

End mill, Medium cut length, 4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
H Slotting

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobalt chromium alloy

Copper, Copper alloy

Heat resistant alloy

Workpiece Alloy tool steel Titanium alloy
atera AISI 1045, AISI 4140, | AISI P21, AISI P20, AISI 304, AISI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC | Cungspeed |Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed | Depth ofcut | Cuting speed | Revolution  Table feed| Depth ofcut | Cttng speed |Revolution| Table feed!| Depth of cut | Cuting speed | Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed| Depth of cut
(mm) | (mimin) | (min-1) | (mmimin) | ap (mm) | (mimin) | (min-1) | (mmimin) | ap (mm) | (mimin) | (min-t) | (mmmin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (wimin) | (min-1) | (mmimin) | ap (mm) | (mimin) | (min-1) | (mmimin)| ap (mm)
2 | 150 24000/ 1200 | 2 | 120 {19000| 610 2 | 100 16000 640 2 | 60 |9500| 300 | 1 180 29000/ 1500 | 2 | 30 |4800| 130 | 0.6
3 [ 150 [16000| 1500 | 3 | 120 13000 730| 3 | 100 |11000| 660| 3 | 60 |6400| 360 | 1.5 | 180 |19000| 1700 | 3 | 30 |3200| 150 | 0.9
4 [ 150 [12000| 1900 | 4 | 120 | 9500| 910 4 | 100 | 8000| 700 4 | 60 |4800| 460 | 2 180 {14000{ 2200 | 4 | 30 |2400| 170 | 1.2
5 | 150 | 95001900 | 5 | 120 | 7600 910| 5 | 100 | 6400, 720| 5 | 60 |3800| 460 | 2.5 | 180 {11000(2200| &5 | 30 |1900| 170 | 1.5
6 | 150 | 8000|1900 | 6 | 120 | 6400|1000 | 6 | 100 | 5300 740 6 [ 60 |3200| 510 | 3 | 180 | 95002300 6 | 30 |1600| 180 | 1.8
8 [ 150 | 6000|1700 | 8 | 120 | 4800| 960 | & | 100 | 4000| 800| & | 60 |2400| 480 | 4 | 180 | 720012000 | 8 | 30 [1200| 190 | 2.4
10 | 150 | 4800|1500 | 10 | 120 | 3800/ 840 10 | 100 | 3200{ 900 | 10 [ 60 |1900| 420 | 5 180 | 5700|1800 10 | 30 | 950| 210 | 3
12 | 150 | 4000| 1300 | 12 | 120 | 3200, 770| 12 | 100 | 2700 860 | 12 [ 60 |1600| 380 | 6 180 | 4800|1500 12 | 30 | 800 | 200 | 3.6
16 | 150 | 3000|1100 | 12 [ 120 | 2400 670 12 [ 100 | 2000| 640 12 | 60 [1200| 340 | 8 | 180 | 3600 1300 | 12 | 30 | 600| 150 | 4.8
20 | 150 | 2400| 860 12 | 120 | 1900 530 | 12 | 100 | 1600 510| 12 [ 60 | 950| 270 |10 | 180 | 2900|1000 | 12 | 30 | 480| 120 | 6
25 | 150 | 1900] 760 | 12 | 120 | 1500 420| 12 | 100 | 1300| 420| 12 | 60 | 760| 210 |12 180 | 2300] 920 12 | 30 | 380| 100 | 7.5
DC
D
L
4 DC : Dia.
General-purpose conditions
Carbon steel, Alloy steel, | Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, | Copper, Copper alloy Heat resistant alloy
Mild steel Carbon steel, Alloy steel, | Martensitic stainless steel, | Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
atera AISI 1045, AISI 4140, | AISI P21, AISI P20, AISI 304, AISI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC | Cungspeed |Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed | Depth ofcut [ Cutfng peed | Revolution | Table feed| Depth ofcut | Cuttng speed |Revolution| Table feed| Depth of cut | Cuting speed | Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed| Depth of cut
(mm) | (mmin) | (min) | (mm/min)| ap(mm) | (m/min) | (min-") | (mmimin) | ap (mm) | (mimin) | (min-") | (mmimin) | ap (mm) | (mimin) | (min-t) | (mm/min) | ap (mm) | (mimin) | (min") | (mm/min)| ap (mm) | (m/min) | (min-) | (mmimin)| ap (mm)
1 [ 100 |32000{ 500 | 1 | 80 |25000{ 250 | 1 | 80 (25000 300 | 1 | 50 {16000/ 150 | 0.5 | 120 |38000| 590| 1 | 25 |8000| 67 | 0.3
2 [ 100 {16000 550 | 2 | 80 {13000| 270 | 2 | 60 | 9500f 250 | 2 | 50 | 8000| 170 | 1 120 {19000] 650 2 | 25 |4000| 74 | 0.6
3 | 100 11000 670 | 3 | 80 | 8500 310 | 3 | 60 | 64001 250 | 3 | 50 | 5300 200 | 1.5 | 120 {13000| 790| 3 | 25 |2700| 86 | 0.9
4 | 100 | 8000 840 | 4 | 80 | 6400 410 | 4 | 60 | 4800 280 | 4 | 50 | 4000 250 | 2 | 120 | 9500|1000 | 4 | 25 |2000| 93 | 1.2
5 | 100 | 6400| 840 | 5 | 80 | 5100/ 410 | 5 | 60 | 3800 280 | 5 [ 50 | 3200( 250 | 2.5 | 120 | 7600| 1000 | 5 | 25 [1600| 95 | 1.5
6 | 100 | 5300| 840 | 6 | 80 | 4200/ 440 | 6 | 60 | 3200 300 | 6 | 50 | 2700 290 | 3 120 | 6400/ 1000 | 6 | 25 |[1300| 96 | 1.8
8 | 100 | 4000 740 | 8 | 80 | 3200 420 | 8 | 60 | 2400 320 | 8 | 50 | 2000| 260 | 4 120 | 4800| 890 8 | 25 | 990 (100 | 24
10 | 100 | 3200/ 680 | 10 [ 80 | 2500( 360 | 10 [ 60 | 1900| 350 | 10 | 50 | 1600 230 | 5 | 120 | 3800| 800 | 10 | 25 | 800|120 | 3
12 | 100 | 2700| 570 | 12 | 80 | 2100| 330 | 12 | 60 | 1600 340 | 12 | 50 | 1300| 210 | 6 | 120 | 3200| 680 | 12 | 25 | 660|110 | 3.6
16 | 100 | 2000 480 | 12 | 80 | 1600| 300 | 12 | 60 | 1200| 250 | 12 | 50 | 990| 180 | 8 [ 120 | 2400 570 | 12 [ 25 | 500| 84 | 4.8
20 | 100 | 1600| 380 | 12 | 80 | 1300| 240 | 12 | 60 | 950| 200 | 12 | 50 | 800| 150 |10 120 | 1900 450 12 | 25 | 400| 68 | 6
25 | 100 | 1300 340 | 12 | 80 | 1000 180 | 12 | 60 | 760 160 | 12 | 50 | 640| 120 |12 | 120 | 1500 400| 12 | 25 | 320| 50 | 7.5
DC
z LT
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the feed rate can be increased.



VQM HV —Inch sizes

End mill, Medium cut length, 4 flute, Irregular helix flutes

00

37°
40°

O

Carbon Steel, Alloy Steel, Cast Iron| Too tee, PreHartred Seel HardenedSiee|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy|  °PPSrAlloy A
© ©) ©) ©) O
a BHTA2 15°
) SE Type1
=t
| ©
(8
[=]
8 - **E* Type2
APMX LF §
[=]
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
2500'<DCON< 3750"| DCON=.5000"
0 0
- .00035" - .00043"
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut
materials and for long overhang applications.
(inch)
No.of| &
Order Number DC APMX LF DCON | S [Type
Flutes| ¢
VQMHVD1/8 11250 .3130 2.0 .2500 4 (] 1
VQMHVD3/16 1875 4375 2.0 .2500 4 (] 1
VQMHVD1/4 .2500 .6250 2.5 .2500 4 [ ] 2
VQMHVD5/16 .3125 .7500 2.75 3125 4 (] 2
VQMHVD3/8 .3750 .8750 3.0 .3750 4 (] 2
VQMHVD1/2 .5000 1.1250 3.5 .5000 4 (] 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock
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>1002
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SMART MIRACLE END MILLS

VQM HV —Inch sizes

End mill, Medium cut length, 4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
Hl Side milling

Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
Workpiece
Material AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc.
High s_peed General PUrPOSe| pepth of | Width of High speed General PUrPOSE| penth of | Width of High speed General PUrPOSe| pepth of | Width of
DC cutting cutting out cut cutting cutting cut out cutting cutting out cut
(inch) | Revolution [Table feed| Revolution Table feed| 2P @€ [Revolution|Table feed| Revolution|Table feed| @P | @€ |Revolution Table feed| Revolution Table feed| 2P | @€

(min) | PM) | (min-t) | apM) | (inch) | (inch) [ imin-1y | apM) | (mint) | aPM) | nh) | (inch) { imin-1y | (PM) | (min-t) | (PMmy | (inch) | (inch)

1/8 | 15000 [102.0| 12000 | 55.1 | .19 |.038 [ 12000 | 49.1 | 10000 | 27.2 | .19 |.038 [ 10000 | 34.6 | 8000 | 18.1 | .19 |.038
3/16 | 10000 | 99.2| 8000 | 51.2 | .28 |.056 [ 8000 | 50.4 | 6700 | 28.0 | .28 |.056 | 6700 | 35.3 | 5300 | 18.5 | .28 |.056
1/4 | 7500 | 99.2| 6000 | 51.2 | .38 |.075 | 6000 | 52.0 | 5000 | 28.7 | .38 |.075 | 5000 | 47.2 | 4000 | 24.8 | .38 |.075
5/16 | 6000 | 99.2| 4800 | 51.2 | .47 |.094 | 4800 | 52.9 | 4000 | 29.1 | .47 |.094 | 4000 | 47.2 | 3200 | 24.8 | .47 |.094
3/8 | 5000 | 90.6| 4000 47.2| .56 |.11 4000 | 49.1| 3300 |26.8| .56 |.11 3300 | 49.4 | 2700 | 26.8| .56 |.11
1/2 | 3800 | 74.8| 3000 | 39.0| .75 |.15 3000 | 43.5| 2500 |24.0| .75 |.15 2500 | 43.3| 2000 |22.8| .75 |.15

ae

Depth a
of cut P
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy
Workpiece Co-Cr-Mo alloy
Material | ASTM s 17400, ASTM S 17700, Inconel718 etc.

17-4PH, 15-5PH etc.

High speed  |General purpose Depth of | Width of High speed |General purpose Depth of | Width of High speed  |General purpose Depth of | Width of
DC cutting cutting cut cut cutting cutting cutting cutting

(inch)

cut cut cut cut

Revolution|Table feed| Revolution Table feed| @P | @€ |Revolution [Table feed| Revolution |Tablefeed| 2P | @€ |Revolution Table feed| Revolution |Table feed| 8P | @€
(min1) | (IPM) | (min-t) | (1PM) | (Ch) 1 nCh) | min-1) | aPM) | (min-t) | (PM) | (n€h) | (nCh) | (min-1) | 1PM) | (min-1) | (1PM) | (inch) | (inch)

1/8 | 7500 |30.7 | 7000 | 18.9| .19 |.025 | 18000 |122.0| 14000 | 63.0 | .19 |.038 | 4000 | 9.5| 3000 | 4.7 | .19 |.013
3/16 | 5000 | 31.5| 4700 | 19.7 | .28 |.038 | 12000 [119.0| 9400 | 63.0 | .28 |.056 | 2700 | 9.8 | 2000 | 4.7 | .28 |.019
1/4 | 3800 |32.9| 3500 |20.1| .38 |.050 [ 9000 {119.0| 7000 | 63.0 | .38 |.075| 2000 | 10.1 | 1500 | 5.1 | .38 |.025
5/16 | 3000 | 33.1| 2800 [ 20.5| .47 |.063 [ 7200 [119.0| 5600 | 63.0 | .47 |.094 | 1600 | 10.1 | 1200 | 5.1 | .47 |.031
3/8 | 2500 | 30.7| 2300 |18.5| .56 |.075| 6000 [109.0f 4700 | 55.1| .56 |.11 1300 | 10.6 | 1000 | 5.5 | .56 |.038
1/2 | 1900 |27.5| 1800 | 17.3| .75 |.10 4500 | 88.6| 3500 |47.2| .75 |.15 1000 | 10.1 750 | 5.1 | .75 | .050

ae

Depth

of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.



HSlotting

Workpiece
Material

Carbon steel (—30HRC)

AISI 1035, AISI 1050, ASTM 283

Alloy steel, Pre-hardened steel

AISI H13, AISI 4140, AISI P21

Austenitic stainless steel, Titanium alloy

AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc.

High s_peed General purpose | pepth of High speed General puUrpose | pepth of High s_peed General pUrpose | pepth of
DC cutting cutting cut cutting cutting cut cutting cutting cut
(inch) | Revolution| Table feed | Revolution| Table feed| P |Revolution | Table feed | Revolution | Table feed | 2P [Revolution | Table feed | Revolution | Table feed| 2P
min) | (PM) | (min) | apmy | @) 1 minty | apmy | (minty | apmy | ) | minty | aPM) | (mint) | pm) | (inch)
1/8 | 15000 | 59.1 | 10000 | 26.0 13 12000 | 30.2 8000 | 134 13 10000 | 26.8 6000 | 10.6 13
3/16 | 10000 | 75.6 6700 | 33.5 19 8000 | 35.9 5300 | 15.7 19 6700 | 28.5 4000 | 11.4 19
1/4 7500 | 74.4 5000 | 32.7 .25 6000 | 39.7 4000 | 17.3 .25 5000 | 29.1 3000 | 114 .25
5/16 | 6000 | 66.1 4000 | 29.1 .31 4800 | 37.8 3200 | 16.5 .31 4000 | 31.5 2400 | 12.6 .31
3/8 5000 | 61.4 3300 | 26.8 .38 4000 | 34.0 2700 | 15.0 .38 3300 | 33.8 2000 | 134 .38
1/2 3800 | 47.9 2500 | 20.9 .50 3000 | 29.8 2000 | 13.0 .50 2500 | 31.5 1500 | 12.6 .50
DC
oreut % %Iap
4 DC : Dia.
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy
Workpiece Co-Cr-Mo alloy
Material | ASTM s 17400, ASTM S 17700, Inconel718 etc.
17-4PH, 15-5PH etc.
High speed General PUrpOse | pepth of High speed General PUrPOSe | Depth of High s_peed General PUrpPOse | pepth of
DC cutting cutting cut cutting cutting cut cutting cutting cut
(inch) | Revolution| Table feed | Revolution | Table feed| 2P | Revolution | Table feed | Revolution | Table feed| 2P | Revolution| Table feed | Revolution | Table feed | P
min)y | (PM) | (mint) | apmy | @S minty | apmy | (min) | apmy | (neh) [ minty | Py | (mint) | gpmy | (inch)
1/8 6000 | 15.1 5000 8.3 .063 | 18000 | 70.9 | 12000 | 31.1 13 3000 | 6.14 2500 3.4 .038
3/16 | 4000 | 18.3 3300 9.8 .094 | 12000 | 90.7 8000 | 39.4 19 2000 | 6.80 1700 3.8 .056
1/4 3000 | 19.8 2500 | 11.0 13 9000 | 89.3 6000 | 39.4 .25 1500 | 7.09 1300 3.9 .075
5/16 | 2400 | 18.9 2000 | 10.2 .16 7200 | 79.4 4800 | 35.0 .31 1200 | 7.56 1000 4.3 .094
3/8 2000 | 17.0 1700 9.4 .19 6000 | 73.7 4000 | 32.3 .38 1000 | 8.19 840 4.7 1
1/2 1500 | 14.9 1300 8.7 .25 4500 | 56.7 3000 | 24.8 .50 750 | 7.56 630 4.3 15
DC
oreut % %Iap
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.
Note 3) Higher feeds and speeds can be used for smaller depth of cut.
Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be

reduced proportionately.
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SMART MIRACLE END MILLS

VQJHV

End mill, Semi long cut length, 4 flute, Irregular helix flutes

® 38° 375°
y 40° 40°
DC<6 DC>6

P

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, PreHardened Stee, Harcered Se|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  C°PPerAlloy | Aluminum Alloy
©) ©) ©) © O
- _ __—1BHTA215° ;
=t
o
S ]
o
8 —r Type2
APMX | | F4
| [S]
(=]
DC=<12 DC>12
0 0
- 0.020 - 0.030
DCON=6 [8<DCON<10/12<DCON<16] DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut
materials and for long overhang applications.
(mm)
= [0}
Order Number DC APMX LF DCON No.ofl B | &
Flutes| ¢ =
VQJHVDO0100 1 4 45 4 4 [ ] 1
VQJHVD0150 1.5 6 45 4 4 (] 1
VQJHVD0200 2 8 60 6 4 ( 1
VQJHVD0250 2.5 10 60 6 4 (] 1
VQJHVD0300 3 12 60 6 4 (] 1
VQJHVDO0350 3.5 14 60 6 4 [ ] 1
VQJHVD0400 4 16 60 6 4 [ ] 1
VQJHVD0450 4.5 18 60 6 4 (] 1
VQJHVD0500 5 20 60 6 4 (] 1
VQJHVD0600 6 24 60 6 4 (] 2
VQJHVD0700 7 25 80 8 4 (] 1
VQJHVD0800 8 28 80 8 4 (] 2
VQJHVD0900 9 32 90 10 4 [ ] 1
VQJHVD1000 10 85 90 10 4 [ ] 2
VQJHVD1200 12 40 100 12 4 (] 2
VQJHVD1600 16 59 125 16 4 * 2
VQJHVD2000 20 70 140 20 4 * 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock * : Stocked in Japan

1SO13399

>1002




RECOMMENDED CUTTING CONDITIONS
H Side milling

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobalt chromium alloy

Workpiece Alloy tool steel Titanium alloy
Metera AISI 1045, AISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340 AISI 304, AISI 306, Ti-6Al-4V SUS630, SUS631,
AISI 1010 15-5PH, 17-4PH
DC  |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut | Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut |Cuting speed| Revolution| Table feed | Depth of cut | Depth of cut
(mm) | (mimin) | (min-") | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min)| ap (mm) | ae(mm) | (m/min) | (min-!) |(mm/min) | ap(mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap (mm) | ae (mm)
1 | 130 40000 530 | 25| 0.1 | 100 |32000| 410 | 25| 0.1 | 80 |25000| 300 | 2.5 |0.05( 75 (24000 290 | 2.5 | 0.05
2 | 130 |21000| 700 | 5 0.2 | 100 |16000| 510 | 5 02 | 80 |13000f 390 | 5 |O0.1 75 {12000 360 | 5 | 0.1
3 | 130 |14000| 960 | 7.5 | 0.3 | 100 (11000| 680 | 7.5 | 0.3 | 80 | 8500| 490 | 7.5| 015 | 75 | 8000| 460 | 7.5 | 0.15
4 | 130 [10000| 1000 | 10 0.4 | 100 | 8000| 690 | 10 04 [ 80 | 6400| 540 [ 10 | 0.2 75 | 6000| 510 | 10 0.2
5 | 130 | 8300|1100 | 125 | 0.5 [ 100 | 6400| 730 | 125 | 0.5 | 80 | 5100| 570 | 125 | 0.25 | 75 | 4800| 540 | 12.5 | 0.25
6 | 130 | 6900| 1200 | 15 0.6 | 100 | 5300 810 | 15 06 | 80 | 4200\ 630 | 15 | 0.3 75 | 4000 600 |15 | 0.3
8 | 130 | 5200|1200 | 20 0.8 | 100 | 4000| 840 | 20 08 [ 80 | 3200| 640 | 20 |04 75 | 3000| 600 | 20 0.4
10 | 130 | 4100| 1100 | 25 1 100 | 3200| 810 | 25 1 80 | 2500 590 | 25 | 0.5 75 | 2400| 570 | 25 0.5
12 | 130 | 3400|1100 | 30 1.2 | 100 | 2700| 780 | 30 12 | 80 | 2100| 550 | 30 | 0.6 75 | 2000 520 | 30 | 0.6
16 | 130 | 2600, 920 | 40 1.6 | 100 | 2000| 640 | 40 1.6 | 80 | 1600| 450 | 40 | 0.8 75 | 1500| 420 | 40 | 0.8
20 | 130 | 2100| 820 | 50 2 100 | 1600| 570 | 50 2 80 | 1300| 420 | 50 1 75 | 1200] 390 | 50 1
ae
Depth
ofgut ap
Copper, Copper alloy Heat resistant alloy
Workpiece
Material
Inconel718
DC  |Cuting speed| Revolution| Table feed| Depth of cut | Depth of cut | Cuting speed | Revolution | Table feed | Depth of cut | Depth of cut
(mm) | (m/min) | (min?) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min)| ap(mm) | ae (mm)
1 | 130 |40000| 530 | 2.5 | 0.1 [ 40 |13000f 73 | 2.5 | 0.02
2 | 160 (25000 830 | 5 02 | 40 | 6400/ 90 | 5 0.04
3 | 160 |17000| 1200 | 7.5 | 0.3 | 40 | 4200| 130 | 7.5 | 0.06
4 | 160 |13000| 1300 | 10 04 | 40 | 3200 190 | 10 | 0.08
5 | 160 |10000| 1300 | 125 | 0.5 | 40 | 2500| 180 | 12.5 | 0.1
6 [ 160 | 8500 1500 | 15 06 | 40 | 2100| 180 | 15 | 0.12
8 | 160 | 6400|1500 | 20 0.8 | 40 | 1600/ 170 | 20 0.16
10 | 160 | 5100|1300 | 25 1 40 | 1300| 170 | 26 | 0.2
12 | 160 | 4200 1300 | 30 12 | 40 | 1100 140 | 30 | 0.24
16 | 160 | 3200|1100 | 40 1.6 | 40 800 110 | 40 | 0.32
20 | 160 | 2500| 970 | 50 2 40 640| 80 | 50 0.4
<—ae
Depth
of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.

In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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SMART MIRACLE END MILLS

VQJ HV =Inch sizes

End mill, Semi long cut length, 4 flute, Irregular helix flutes

00

38°
40°

37.5°
40°

O &

DC<1/4 DC>1/4
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, PreHardened Stee, Harcered Se|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  C°PPerAlloy | Aluminum Alloy
© ©) ©) ©) O
— _ BHTA2 15°
J a Type1
—t
| ©
[
o
8 S Type2
APMX || z
(8]
(=]
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
2500°$DCONS 3750"| DCON=.5000"
0 0
- .00035" - .00043"
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut
materials and for long overhang applications.
(inch)
= [}
Order Number DC APMX LF DCON No.off 5 [ &
Flutes| ¢ =
VQJHVD1/8 .1250 .5000 2.5 .2500 4 ( 1
VQJHVD3/16 1875 .7500 2.5 .2500 4 ( J 1
VQJHVD1/4 .2500 1.0000 2.5 .2500 4 ( J 2
VQJHVD5/16 3125 1.0900 3.25 3125 4 ( J 2
VQJHVD3/8 3750 1.3100 3.5 3750 4 ( 2
VQJHVD1/2 .5000 1.6500 4.0 .5000 4 ( 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock
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RECOMMENDED CUTTING CONDITIONS

H Side milling

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
Material
AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AlISI 306, AISI 316L, ASTM S 17400, ASTM S 17700,
Ti-6Al-4V etc. 17-4PH, 15-5PH etc.
DC |Revolution |Table feed | Depth of cut| Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut| Depth of cut
(inch) [ (min-) (IPM) | ap (inch) | ae (inch) | (min-T) (IPM) | ap (inch) | ae (inch) | (min-T) (IPM) | ap (inch) | ae (inch) | (min-1) (IPM) | ap (inch) | ae (inch)
1/8 [13000| 39 313 | .013 |10000| 26.8 313 | .013 | 8000 | 20.1 .313| .006 | 7500 | 18.9 | .313 | .006
3/16 | 8700| 39.4 | .469| .019 | 6700| 27.6 | .469| .019 | 5300 | 21.7 | .469 | .009 | 5000 | 20.5 | .469| .009
1/4 | 6500| 47.2 | .625| .025 [ 5000 32.3 | .625| .025 | 4000 | 25.2 | .625| .013 | 3800 | 24 .625| .013
5/16 | 5200| 47.2 .781| .031 | 4000| 33.5 | .781| .031 | 3200 | 25.2 .781| .016 [ 3000 | 23.6 | .781| .016
3/8 | 4300 43.3 .938 | .038 | 3300| 31.9 .938 | .038 | 2700 | 23.2 .938 | .019 | 2500 | 22.4 .938 | .019
1/2 | 3300| 43.3 |1.25 | .05 2500| 29.1 |1.25 | .05 2000 | 20.9 |1.25 | .025 | 1900 | 20.1 [1.25 | .025
ae
Depth
of cut ap
Copper, Copper alloy Heat resistant alloy
Workpiece
Material
Inconel718 etc.
DC |Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut
(inch) | (min-1) (IPM) | ap (inch) | ae (inch) | (min-1) (IPM) | ap (inch) | ae (inch)
1/8 (16000 48 .013 | .013 | 4000 | 51 313 | .003
3/16 |11000| 51.9 | .019 | .019 [ 2700 | 7.1 469 | .004
1/4 | 8000| 57.9 | .025 | .025 [ 2000 | 6.7 | .625| .005
5/16 | 6400 59.4 | .031 | .031 [ 1600 | 6.7 | .781| .006
3/8 | 5300| 51.7 | .038 | .038 | 1300 | 6.7 .938 | .008
1/2 | 4000| 50.4 | .05 .05 1000 | 5.1 |1.25 | .01
~—ae
Depth
of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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SMART MIRACLE END MILLS

VQMHVRB

Corner radius, Medium cut length, 4 flute, Irregular helix flutes

°0Q:

| ] ey | MR | et ) |Hostmaamatidloy] CoPperAloy | AuminumAloy
© © © © ©)
___— 1 BHTA215°
RE APMX §
LF a
0.2<RE<6.35 g —if | Type2
£0.015 =z
DC=12 DC>12 RE M L 3
- 8.02 - 0.3
4<DCON=<6 |[8<DCON=<10|12<DCON<16| DCON=20
- 8.008 - 8.009 - 8.011 - 8.013
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials and for long
overhang applications.
(mm)
No.of| &
Order Number DC RE APMX LF DCON Flutes oS |Type
n
VQMHVRBD0200R020 2 0.2 4 45 4 4 ® 1
VQMHVRBD0200R030 2 0.3 4 45 4 4 ® 1
VQMHVRBD0300R020 3 0.2 8 45 6 4 ® 1
VQMHVRBD0300R030 3 0.3 8 45 6 4 ® 1
VQMHVRBD0300R050 3 0.5 8 45 6 4 ® 1
VQMHVRBD0400R020 4 0.2 11 45 6 4 ® 1
VQMHVRBD0400R030 4 0.3 11 45 6 4 ® 1
VQMHVRBD0400R050 4 0.5 11 45 6 4 ® 1
VQMHVRBDO0500R020 5 0.2 13 50 6 4 ® 1
VQMHVRBD0500R030 © 0.3 13 50 6 4 ® 1
VQMHVRBDO0500R050 5 0.5 13 50 6 4 [ 1
VQMHVRBDO0500R100 © 1 13 50 6 4 () 1
VQMHVRBDO0600R030 6 0.3 13 50 6 4 [ 2
VQMHVRBDO0600R050 6 0.5 13 50 6 4 () 2
VQMHVRBDO0600R100 6 1 13 50 6 4 ® 2
VQMHVRBD0800R030 8 0.3 19 60 8 4 () 2
VQMHVRBDO0800R050 8 0.5 19 60 8 4 [ 2
VQMHVRBD0800R100 8 1 19 60 8 4 (] 2
VQMHVRBDO0800R150 8 1.5 19 60 8 4 [ 2
VQMHVRBD1000R030 10 0.3 22 70 10 4 [ ) 2
VQMHVRBD1000R050 10 0.5 22 70 10 4 [ 2
VQMHVRBD1000R100 10 1 22 70 10 4 [ ) 2
VQMHVRBD1000R150 10 1.5 22 70 10 4 ® 2
VQMHVRBD1000R200 10 2 22 70 10 4 [ ) 2
VQMHVRBD1200R050 12 0.5 26 75 12 4 [ ) 2
VQMHVRBD1200R100 12 1 26 75 12 4 [ 2
VQMHVRBD1200R150 12 15 26 75 12 4 ® 2
VQMHVRBD1200R200 12 2 26 75 12 4 ® 2
VQMHVRBD1200R250 12 2.5 26 75 12 4 ® 2
VQMHVRBD1200R300 12 3 26 75 12 4 ® 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock * : Stocked in Japan



(mm)

N
Order Number DC RE APMX LF DCON :0' ofl 8 [Type
utes| &
VQMHVRBD1600R100 16 1 35 90 16 4 | x| 2 W
VQMHVRBD1600R150 16 15 35 90 16 4 | x| 2 <
VQMHVRBD1600R200 16 2 35 90 16 4 | x| 2 O
VQMHVRBD1600R250 16 2.5 35 90 16 4| x| 2 @
VQMHVRBD1600R300 16 3 35 90 16 4 | x| 2 -
VQMHVRBD1600R400 16 4 35 90 16 4 | x| 2 <
VQMHVRBD1600R500 16 5 35 90 16 4 | x| 2 @
VQMHVRBD2000R100 20 1 45 110 20 4 | x| 2
VQMHVRBD2000R150 20 15 45 110 20 4 | x| 2
VQMHVRBD2000R200 20 2 45 110 20 4 | x| 2
VQMHVRBD2000R250 20 2.5 45 110 20 4 | x| 2
VQMHVRBD2000R300 20 3 45 110 20 4 | x| 2
VQMHVRBD2000R400 20 4 45 110 20 4 | x| 2
VQMHVRBD2000R500 20 5 45 110 20 4 | x| 2
VQMHVRBD2000R635 20 6.35 45 110 20 4 | % | 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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SMART MIRACLE END MILLS

VQMHVRB

Corner radius, Medium cut length, 4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
H Side milling

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency cutting conditions

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AISI 630, AISI 631
AISI 1010 SKT 15-5PH,17-4PH

DC  |Cuting speed| Revolution| Table feed| Depth of cut | Width of cut |Cuting speed | Revolution | Table feed | Depth of cut | Width of cut | Cutting speed | Revolution| Table feed | Depth of cut | Width of cut |Cuting speed| Revolution| Table feed | Depth of cut | Width of cut
(mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae(mm) | (mmin) | (min-1) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap(mm) | ae(mm) | (mmin) | (min-") | (mm/min) | ap (mm) | ae (mm)
2 | 150 |24000| 2400 | 3 0.6 | 120 |{19000| 1100 | 3 0.6 | 100 [16000| 830 | 3 0.6 | 75 |12000f 720 | 3 0.4
3 | 150 |16000| 2600 | 4.5 | 0.9 | 120 (13000 1200 | 4.5 | 0.9 [ 100 (11000 880 | 45| 09 | 75 | 8000| 770 | 45| 0.6
4 | 150 |12000| 2600 | 6 1.2 | 120 | 9500|1300 | 6 1.2 | 100 | 8000/ 900 | 6 12| 75 | 6000 790 | 6 0.8
5 [ 150 | 9500|2600 | 7.5 | 1.5 | 120 | 7600|1300 | 7.5 | 1.5 [ 100 | 6400| 900 | 7.5 | 1.5 | 75 | 4800| 810 | 75 | 1
6 | 150 | 8000|2600 | 9 1.8 | 120 | 6400| 1300 | 9 1.8 [ 100 | 5300| 1100 | 9 18 [ 75 | 4000 810 | 9 1.2
8 | 150 | 6000| 2500 | 12 24 | 120 | 4800| 1300 | 12 24 | 100 | 4000| 1200 | 12 24 | 75 | 3000| 840 | 12 1.6
10 | 150 | 4800|2300 | 15 3 120 | 3800 1200 | 15 3 100 | 3200 1300 | 15 3 75 | 2400| 770 | 15 2
12 | 150 | 4000| 1900 | 18 3.6 | 120 | 3200|1200 | 18 3.6 | 100 | 2700|1200 | 18 36 | 75 | 2000| 720 | 18 24
16 | 150 | 3000| 1600 | 24 48 | 120 | 2400| 960 | 24 4.8 | 100 | 2000| 960 | 24 48 | 75 | 1500| 600 | 24 3.2
20 | 150 | 2400/ 1300 | 30 6 120 | 1900| 760 | 30 6 100 | 1600| 770 | 30 6 75 | 1200| 480 | 30 4

ae

Depth
of cut a
General purpose cutting conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel,
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
Material
AISI 1045, AISI 4140, ASTM A36, AISI P21, AISI P20, AISI 4340, SKD, | AISI 304, AISI 316, Ti-6Al-4V AISI 630, AISI 631
AISI 1010 SKT 15-5PH,17-4PH

DC  |Cuting speed| Revolution| Table feed| Depth of cut | Width of cut |Cuting speed | Revolution | Table feed | Depth of cut | Width of cut | Cutting speed | Revolution| Table feed | Depth of cut | Width of cut |Cuting speed| Revolution| Table feed | Depth of cut | Width of cut
(mm) | (m/min) | (min?) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-1) | (mm/min)| ap (mm) | ae (mm) [ (m/min) | (min") | (mm/min) | ap (mm) | ae (mm)
2 | 120 {19000| 1300 | 3 0.6 [ 100 {16000/ 630 | 3 0.6 [ 80 [13000| 450 | 1.5 | 0.2 | 70 [11000| 440 3 0.4
3 | 120 |13000| 1400 | 45| 0.9 [ 100 [11000| 700 | 45| 09 | 80 | 8500 450 | 2.2 | 0.3 | 70 | 7400 470 | 45| 0.6
4 | 120 | 9500| 1400 | 6 12 | 100 | 8000| 700 | 6 12 | 80 | 6400 470 | 3 06 | 70 | 5600 490 | 6 0.8
5 | 120 | 7600 1400 | 7.5 | 15 [ 100 | 6400 710 | 75| 15 | 80 | 5100| 470 | 45 | 09 | 70 | 4500| 500 | 75| 1
6 | 120 | 6400|1400 | 9 1.8 | 100 | 5300] 710| 9 18 | 80 | 4200 580 | 6 12 [ 70 | 3700 500 | 9 1.2
8 | 120 | 4800|1300 | 12 24 | 100 | 4000| 740 | 12 24 | 80 | 3200 630 | 7.5 | 15| 70 | 2800| 520 | 12 1.6
10 | 120 | 3800|1200 | 15 3 100 | 3200| 680 | 15 3 80 | 2500 660 | 9 1.8 | 70 | 2200| 460 | 15 2
12 | 120 | 3200| 1000 | 18 3.6 | 100 | 2700| 640 | 18 36 | 80 | 2100| 610 |12 24 | 70 | 1900| 450 | 18 24
16 | 120 | 2400| 860 | 24 48 [ 100 | 2000| 530 | 24 48 [ 80 | 1600, 510 |15 3 70 | 1400| 370 | 24 3.2
20 | 120 | 1900| 680 | 30 6 100 | 1600| 420 | 30 6 80 | 1300| 410 |18 36 | 70 | 1100] 290 | 30 4

ae

Depth

of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.



H Side milling

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.

When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.
High efficiency conditions
Copper, Copper alloy Heat resistant alloy
Workpiece
Material
Inconel718

DC  |Cuting speed| Revolution| Table feed| Depth of cut | Width of cut | Cuting speed | Revolution| Table feed | Depth of cut | Width of cut
(mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm)
2 | 180 |29000| 2900 | 3 0.6 | 40 |6400 | 230 | 3 0.2
3 | 180 |19000| 3000 | 45| 09 | 40 | 4200 | 240 | 45| 03
4 | 180 (14000 3000 | 6 12| 40 [3200| 240 | 6 0.4
5 | 180 |11000{ 3000 | 7.5 | 15 | 40 | 2500 | 240 | 7.5 | 0.5
6 | 180 | 9500|3000 | 9 18 [ 40 2100 | 250 | 9 0.6
8 | 180 | 7200| 3000 | 12 24 | 40 |1600 | 260 | 12 0.8
10 | 180 | 5700|2700 | 15 3 40 1300 | 290 | 15 1
12 | 180 | 4800|2300 | 18 3.6 | 40 | 1100 | 280 | 18 1.2
16 | 180 | 3600| 1900 | 24 48 | 40 | 800 | 200 | 24 1.6
20 | 180 | 2900/ 1600 | 30 6 40 | 640 | 160 | 30 2

<— ae

Depth

of cut ap
General-purpose conditions

Copper, Copper alloy Heat resistant alloy

Workpiece

Material

Inconel718

DC  |Cuting speed| Revolution| Table feed| Depth of cut | Width of cut | Cutting speed | Revolution| Table feed | Depth of cut | Width of cut
(mm) | (m/min) | (min?) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-") | (mm/min) | ap (mm) | ae (mm)
2 | 140 |22000| 1500 | 3 0.6 [ 30 |[4800| 110 | 3 0.2
3 | 140 |15000| 1600 | 45| 0.9 [ 30 |3200| 120 | 45| 0.3
4 | 140 11000| 1600 | 6 12 [ 30 |2400 | 120 | 6 04
5 | 140 | 8900|1600 | 7.5 | 1.5 [ 30 |[1900 | 120 | 75| 05
6 | 140 | 7400|1600 | 9 18 | 30 | 1600 | 130 | 9 0.6
8 | 140 | 5600| 1600 | 12 24 | 30 {1200 | 130 | 12 0.8
10 | 140 | 4500| 1400 | 15 3 30 | 950 | 140 | 15 1
12 | 140 | 3700|1200 | 18 36 | 30 | 800 | 140 | 18 1.2
16 | 140 | 2800| 1000 | 24 48 [ 30 | 600 | 100 | 24 1.6
20 | 140 | 2200| 780 | 30 6 30 | 480 | 81 |30 2

f~—ae

Depth

of cut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.

CARBIDE
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SMART MIRACLE END MILLS

VQMHVRB

Corner radius, Medium cut length, 4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
l Slotting

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency conditions

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Austenitic, Ferritic and
Martensitic stainless steel,

Hardened stainless steel,
Cobalt chromium alloy

Copper, Copper alloy

Heat resistant alloy

Workpiece Alloy tool steel Titanium alloy
Metera AISI 1045, AISI 4140, | AISI P21, AISI P20, AISI 304, AISI 3186, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH

DC | Cuingspeed |Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed | Depth ofcut | Cuting speed | Revolution| Table feed | Depth of cut | Cting seed | Revolution | Table feed | Depth of cut | Cuting speed | Revolution| Table feed | Depth of cut | Cuting speed | Revolution | Table feed | Depth of cut
(mm) | (mimin) | (min-t) | (mm/min){ ap (mm) | (mimin) | (min-1) | (mmimin)| ap (mm) | (mimin) | (min-t) | (mmmin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (wimin) | (min-t) | (mmimin) | ap (mm) | (mimin) | (min-1) | (mmimin)| ap (mm)
2 [ 150 [24000| 1200 | 2 | 120 {19000| 610| 2 | 100 |16000| 640 2 [ 60 |9500| 300 | 1 180 {29000| 1500 | 2 | 30 |4800| 130 | 0.6
3 | 150 |16000| 1500 | 3 | 120 {13000/ 730| 3 | 100 {11000} 660| 3 [ 60 |6400| 360 | 1.5 | 180 |19000| 1700 | 3 | 30 |3200| 150 | 0.9
4 | 150 [12000/ 1900 | 4 | 120 | 9500 910| 4 | 100 | 8000| 700 4 | 60 |4800| 460 | 2 | 180 |14000{ 2200 | 4 | 30 |2400| 170 | 1.2
5 [ 150 | 9500|1900 | &5 | 120 | 7600| 910| 5 | 100 | 6400] 720 5 | 60 |3800| 460 | 2.5 | 180 {11000/ 2200 | & | 30 |1900| 170 | 1.5
6 | 150 | 8000|1900 | 6 | 120 | 6400|1000 | 6 | 100 | 5300{ 740| 6 | 60 |3200| 510 | 3 180 | 9500/ 2300 6 | 30 |1600| 180 | 1.8
8 | 150 | 6000|1700 | 8 | 120 | 4800 960 | & | 100 | 4000, 800| 8 [ 60 |2400| 480 | 4 | 180 | 7200/ 2000 8 | 30 |1200| 190 | 2.4
10 | 150 | 4800|1500 | 10 | 120 | 3800| 840| 10 [ 100 | 3200{ 900 10 | 60 |1900| 420 | 5 | 180 | 5700/ 1800 | 10 | 30 | 950| 210 | 3
12 | 150 | 4000| 1300 | 12 | 120 | 3200/ 770| 12 | 100 | 2700, 860| 12 [ 60 |1600| 380 | 6 180 | 4800|1500 | 12 | 30 | 800| 200 | 3.6
16 | 150 | 3000| 1100 | 12 | 120 | 2400/ 670| 12 | 100 | 2000| 640| 12 [ 60 |1200| 340 | 8 180 | 3600|1300 | 12 | 30 | 600| 150 | 4.8
20 | 150 | 2400 860 12 [ 120 | 1900 530 12 | 100 | 1600| 510 | 12 | 60 | 950 270 [10 | 180 | 2900|1000 | 12 | 30 | 480| 120 | 6

DC
= LF-
4 DC : Dia.

General-purpose conditions

Carbon steel, Alloy steel, | Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, | Copper, Copper alloy Heat resistant alloy
Mild steel Carbon steel, Alloy steel, | Martensitic stainless steel, | Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
Material
AISI 1045, AISI1 4140, [ AISI P21, AISI P20, AISI 304, AISI 316, AISI 630, AISI 631 Inconel718
ASTM A36, AISI 1010 | AISI 4340, SKD, SKT | Ti-6Al-4V 15-5PH, 17-4PH
DC | Cutiingspeed |Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed | Depth ofcut | Cuting speed | Revolution| Table feed | Depth of cut | Cting seed | Revolution | Table feed | Depth of cut | Cuting speed | Revolution| Table feed | Depth of cut | Cuting speed | Revolution | Table feed | Depth ofcut
(mm) | (mimin) | (min") | (mm/min)| ap (mm) | (m/min) | (min-) | (mm/min)| ap (mm) | (mimin) | (min-T) | (mmimin) | ap (mm) | (mimin) | (min-") | (mm/min) | ap (mm) | (mimin) | (mint) | (mmimin)| ap (mm) | (mimin) | (min-) | (mm/min)| ap (mm)
2 | 100 (16000 550 | 2 | 80 |13000| 270 | 2 | 60 |9500| 250 | 2 [ 50 |8000| 170 | 1 120 19000| 650 | 2 | 25 |4000| 74 | 0.6
3 | 100 |11000{ 670 | 3 | 80 | 8500 310 | 3 [ 60 |6400| 250 | 3 | 50 |5300| 200 | 1.5 | 120 |13000| 790 | 3 | 25 |2700| 8 | 0.9
4 | 100 [ 8000 840 | 4 | 80 | 6400| 410 | 4 | 60 (4800 280 | 4 [ 50 |4000| 250 | 2 120 | 9500/ 1000 | 4 | 25 |2000| 93 | 1.2
5 | 100 | 6400 840 | 5 | 80 | 5100{ 410 | 5 [ 60 |3800| 280 | 5 | 50 |3200| 250 | 2.5 | 120 | 7600/ 1000 | 5 | 25 |[1600| 95 | 1.5
6 | 100 | 5300| 840 | 6 | 80 | 4200 440 | 6 | 60 [3200| 300 | 6 | 50 |2700| 290 | 3 120 | 6400|1000 6 | 25 |1300| 96 | 1.8
8 | 100 | 4000 740 | 8 | 80 | 3200 420 | 8 | 60 [2400| 320 | 8 [ 50 |2000| 260 | 4 120 | 4800| 890 | 8 | 25 | 990 (100 | 24
10 | 100 | 3200 680 | 10 | 80 | 2500/ 360 | 10 | 60 |1900| 350 | 10 [ 50 |1600| 230 | 5 120 | 3800| 800 10 | 25 | 800|120 | 3
12 | 100 | 2700| 570 | 12 | 80 | 2100/ 330 | 12 | 60 |1600| 340 | 12 [ 50 |1300| 210 | 6 120 | 3200] 680 12 | 25 | 660|110 | 3.6
16 | 100 | 2000| 480 | 12 | 80 | 1600| 300 | 12 | 60 |1200| 250 | 12 | 50 | 990| 180 | 8 120 | 2400| 570 12 | 25 | 500| 84 | 4.8
20 | 100 | 1600] 380 | 12 | 80 | 1300 240 | 12 [ 60 | 950 | 200 | 12 | 50 | 800| 150 |10 120 | 1900| 450 12 | 25 | 400| 68 | 6
DC
Depth
of cut ap
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.

In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the feed rate can be increased.



VQM HVRB = Inch sizes

Corner radius, Medium cut length, 4 flute, Irregular helix flutes

Carbon Steel, Alloy Steel, Cast Iron| ToolSiee, PreHarened S, Hardened See|  Hardened Steel | Hardened Steel Austenitic Titanium Alloy, ) CARBIDE
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | HeatResistantAlloy|  CoPPerAlloy A
©) ©) ©) © O
m . 1 BHTA215°
) o L
e J o; Type1
z
RE APMX 8
LF a

BALL SQUARE

DC

0080"<REX.1200" . > ] Type2
+.0006"
APMX

RE
. DC<.5000" | DC=.5000" LF
0 0
- .0008" - .0012"

2500"<DCONS.3750'| DCON=.5000"

DCON

@OQ

14
- Soo3s” - Sooss" o
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials and for long f_t
overhang applications. iy
(inch) g
(4
9 5
Order Number DC RE APMX LF pcon  [NOOf 8 |qype
Flutes| & g
= =
VQMHVRBD1/8R008 .1250 .0080 .3130 2.0 .2500 4 [ 1 %
VQMHVRBD1/8R010 .1250 .0100 .3130 2.0 .2500 4 [ ) 1 =
VQMHVRBD3/16R010 1875 .0100 4375 2.0 .2500 4 [ 1 E
VQMHVRBD3/16R015 .1875 .0150 4375 2.0 .2500 4 [ ) 1 <Et
VQMHVRBD3/16R020 1875 .0200 4375 2.0 .2500 4 [ 1 =
VQMHVRBD3/16R030 .1875 .0300 4375 2.0 .2500 4 [ ) 1
VQMHVRBD1/4R008 .2500 .0080 .6250 2.5 .2500 4 [ 2
VQMHVRBD1/4R010 .2500 .0100 .6250 25 .2500 4 ® 2
VQMHVRBD1/4R015 .2500 .0150 .6250 2.5 .2500 4 [ ) 2 )
VQMHVRBD1/4R020 .2500 .0200 .6250 25 .2500 4 [ ) 2 =
VQMHVRBD1/4R030 .2500 .0300 .6250 2.5 .2500 4 ® 2 E
VQMHVRBD5/16R010 3125 .0100 .7500 2.75 3125 4 ® 2 E
VQMHVRBD5/16R015 3125 .0150 .7500 2.75 3125 4 ® 2 =]
VQMHVRBD5/16R020 3125 .0200 .7500 2.75 3125 4 o 2 5’
VQMHVRBD5/16R030 3125 .0300 .7500 2.75 3125 4 ® 2 @
VQMHVRBD5/16R060 3125 .0600 .7500 2.75 3125 4 ® 2
VQMHVRBD3/8R010 .3750 .0100 .8750 3.0 3750 4 ® 2
VQMHVRBD3/8R015 .3750 .0150 .8750 3.0 .3750 4 ® 2
VQMHVRBD3/8R020 .3750 .0200 .8750 3.0 3750 4 ® 2
VQMHVRBD3/8R030 .3750 .0300 .8750 3.0 .3750 4 ® 2
VQMHVRBD3/8R040 .3750 .0400 .8750 3.0 3750 4 [ 2
VQMHVRBD3/8R060 .3750 .0600 .8750 3.0 .3750 4 () 2
VQMHVRBD3/8R090 .3750 .0900 .8750 3.0 3750 4 [ 2
VQMHVRBD1/2R010 .5000 .0100 1.1250 SA5) .5000 4 () 2
VQMHVRBD1/2R015 .5000 .0150 1.1250 3.5 .5000 4 [ 2
VQMHVRBD1/2R020 .5000 .0200 1.1250 3.5 .5000 4 () 2
VQMHVRBD1/2R030 .5000 .0300 1.1250 3.5 .5000 4 [ 2
VQMHVRBD1/2R060 .5000 .0600 1.1250 3.5 .5000 4 () 2
VQMHVRBD1/2R090 .5000 .0900 1.1250 3.5 .5000 4 [ 2
VQMHVRBD1/2R120 .5000 .1200 1.1250 3.5 .5000 4 ® 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock 1S013399 >1002 |153




SMART MIRACLE END MILLS

VQM HVRB = Inch sizes

Corner radius, Medium cut length, 4 flute, Irregular helix flutes

CARBIDE

RECOMMENDED CUTTING CONDITIONS
B Side milling

LU Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy
14
g Workpiece

Material

e AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AlSI P21 AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc.

8 atel
:II High s_peed General PUrpPOSe| pesth of | Width of High s_peed General PUrPOSe| penth of | Width of High speed General PUrPOSe| penth of | Width of
< DC cutting cutting cut cut cutting cutting cut cut cutting cutting cut cut
@ (inch)  [Revolution |Table feed | Revolution| Table feed | 2P @€ [Revolution|Table feed | Revolution| Table feed | @P @€ | Revolution| Table feed| Revolution |Table feed| 3P | @€

(min) | PM) | (min-t) | aPMy | (inch) | (inch) [ imin-1y | apM) | (min1) | Py | (inch) | (inch) I imin-1y | 1PM) | (min-t) | iPMm) | (inch) | (inch)
1/8 |15000 102.0|12000 | 55.1| .19 |.038 | 12000 | 49.1 | 10000 | 27.2 | .19 |.038 | 10000 | 34.6 | 8000 | 18.1 | .19 |.038
3/16 | 10000 | 99.2| 8000 | 51.2 | .28 |.056 | 8000 | 50.4 | 6700 | 28.0| .28 |.056 | 6700 | 35.3| 5300 | 18.5| .28 |.056
1/4 7500 | 99.2| 6000 | 51.2| .38 |.075| 6000 | 52.0| 5000 |28.7| .38 |.075| 5000 |47.2 | 4000 |24.8| .38 |.075
5/16 | 6000 | 99.2| 4800 | 51.2 | .47 |.094 | 4800 | 52.9 | 4000 | 29.1 | .47 |.094 | 4000 | 47.2 | 3200 | 24.8 | .47 |.094
3/8 5000 | 90.6| 4000 | 47.2| .56 |.11 4000 | 49.1 | 3300 | 26.8| .56 |.11 3300 [ 49.4 | 2700 | 26.8| .56 |.11

1/2 3800 | 74.8| 3000 [39.0| .75 |.15 3000 [ 43.5| 2500 |24.0| .75 | .15 2500 [ 43.3 | 2000 |22.8| .75 |.15

ae

Depth

of cut ap
Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy
Workpiece Co-Cr-Mo alloy
Material | ASTM s 17400, ASTM S 17700, Inconel718 etc.

17-4PH, 15-5PH etc.

High speed General PUPOSE | penth of | Width of High s_peed General PUrPOSe | penth of | Width of High speed General PUPOSE | enth of | Width of
DC cutting cutting cutting cutting cutting cutting

(inch)

cut cut cut cut cut cut

Revolution| Table feed | Revolution| Table feed| @P | @€ | Revolution| Table feed | Revolution | Tablefeed| P | @€ Revolution|Table feed | Revolution| Table feed| 8P | @€
(min-t) | (1PM) | (min-t) | (1PMm) | (nch) | Gneh) - miny | apm) | (min-t) | (Pwmy | (neh) | Gneh) - min) | aPM) | (min-t) | (1Pm) | (inch) | (inch)

1/8 | 7500 |30.7 | 7000 | 18.9| .19 |.025 | 18000 |122.0| 14000 | 63.0 | .19 |.038 | 4000 | 9.5| 3000 | 4.7 | .19 |.013
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«? 3/16 | 5000 | 31.5| 4700 | 19.7 | .28 |.038 [ 12000 {119.0| 9400 | 63.0 | .28 |.056 | 2700 | 9.8 | 2000 | 4.7 | .28 | .019
= 1/4 | 3800|329 | 3500 |20.1| .38 |.050 [ 9000 |{119.0, 7000 | 63.0 | .38 |.075| 2000 |10.1 | 1500 | 5.1 | .38 |.025
E 5/16 | 3000 | 33.1 | 2800 [ 20.5| .47 |.063 [ 7200 [119.0| 5600 | 63.0 | .47 |.094 | 1600 | 10.1 | 1200 | 5.1 | .47 |.031
E 3/8 | 2500 | 30.7| 2300 |18.5| .56 |.075| 6000 |109.0f 4700 |55.1| .56 |.11 1300 | 10.6 | 1000 | 5.5 | .56 |.038
=] 1/2 1900 | 27.5| 1800 | 17.3| .75 |.10 4500 | 88.6/ 3500 | 47.2| .75 |.15 1000 | 10.1 750 | 51 | .75 | .050
6‘ ae
@ Depth ap
of cut

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.
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CARBIDE

M Slotting
Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Austenitic stainless steel, Titanium alloy '&J
Workpiece g
Mateial AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 AISI 304, AISI 306, AISI 316L, Ti-6Al-4V etc. 8
High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of :,'
DC cutting cutting cut cutting cutting cut cutting cutting cut <
(inch) | Revolution| Table feed | Revolution | Table feed | ~ @P | Revolution | Table feed | Revolution | Table feed| 3P |Revolution| Table feed | Revolution| Table feed| 2P @

min-) | (PM) | (min-t)y | apm) | €M) 1 (minty | apmy | (mint) | apmy | (neh) [ minty | apM) | mint) | pmy | (inch)
1/8 | 15000 | 59.1 | 10000 | 26.0 13 12000 | 30.2 8000 | 134 13 10000 | 26.8 6000 | 10.6 13
3/16 | 10000 | 75.6 6700 | 33.5 19 8000 | 35.9 5300 | 15.7 .19 6700 | 28.5 4000 | 114 .19
1/4 7500 | 744 5000 | 32.7 .25 6000 | 39.7 4000 | 17.3 .25 5000 | 29.1 3000 | 114 .25

5/16 | 6000 | 66.1 4000 | 29.1 .31 4800 | 37.8 3200 | 16.5 .31 4000 | 31.5 2400 | 12.6 .31 E
3/8 5000 | 61.4 3300 | 26.8 .38 4000 | 34.0 2700 | 15.0 .38 3300 | 33.8 2000 | 134 .38 o
1/2 3800 | 47.9 2500 | 20.9 .50 3000 | 29.8 2000 | 13.0 .50 2500 | 31.5 1500 | 12.6 .50 |<—t

DC d

Depth % % I

of cut a 5

4 DC : Dia. g

(O]

=

Precipitation hardening martensitic stainless steel, | Copper, Copper alloy Heat resistant alloy E’_.;

Workpiece Co-Cr-Mo alloy (:)

Material B

ASTM S 17400, ASTM S 17700, Inconel718 etc. o

17-4PH, 15-5PH etc. E

High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of <Ez

DC cutting cutting cut cutting cutting cut cutting cutting cut g
(inch) [ Revolution | Table feed | Revolution| Table feed | 2P |Revolution| Table feed | Revolution | Table feed| 3P |Revolution| Table feed | Revolution | Table feed | 2P

(mint) | (PM) | (mint) | aPM) | (NSt (minty | aPm) | (mint) | gPm) | GPCh) [ gmin-ty | gPM) | (mint) | gPm)y | (inch)
1/8 | 6000 | 15.1 | 5000 8.3 .063 | 18000 | 70.9 | 12000 | 31.1 A3 3000 | 6.14 | 2500 | 3.4 .038

3/16 | 4000 | 18.3 3300 9.8 .094 (12000 | 90.7 8000 | 394 19 2000 | 6.80 1700 3.8 .056 @
1/4 | 3000 | 19.8 2500 | 11.0 13 9000 | 89.3 6000 | 394 .25 1500 | 7.09 1300 3.9 .075 §
5/16 | 2400 | 18.9 | 2000 | 10.2 .16 7200 | 79.4 4800 | 35.0 .31 1200 | 7.56 1000 4.3 .094 o
3/8 | 2000 | 17.0 1700 9.4 19 6000 | 73.7 4000 | 32.3 .38 1000 | 8.19 840 4.7 A1 E
1/2 1500 | 14.9 1300 8.7 .25 4500 | 56.7 3000 | 24.8 .50 750 | 7.56 630 4.3 15 %
DC (@]
Depth ap @
of cut
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.
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1156

SMART MIRACLE END MILLS

VQMHVRBF

Corner radius, Medium cut length, 4 flute, Irregular helix flutes (for finishing)

@ 370

i

Carbon Steel, Aloy Steel, Cast Iron {Too Stel, re Hardened Seel Harcened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, f
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  CoPPerAlloy | Aluminum Alloy
© © © © ©)
} o [
RE APMX §
LF a
0.3<RE<3
+0.015
DC=<12 DC>12
0 0
- 0.02 - 0.03
@ DCON=6 | 8<DCON=<10 | 12<DCON<16
0 0 0
- 0.008 - 0.009 - 0.011
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials.
@ With the special substrate, suitable for finishing of heat resistance alloy, etc.
(mm)
No.of| &
Order Number DC RE APMX LF DCON Al . o [Type
utes| &
VQMHVRBFD0600R030 6 0.3 13 50 6 4 (] 1
VQMHVRBFD0600R050 6 0.5 13 50 6 4 (] 1
VQMHVRBFD0600R100 6 1 13 50 6 4 (] 1
VQMHVRBFD0800R050 8 0.5 19 60 8 4 (] 1
VQMHVRBFD0800R100 8 1 19 60 8 4 (] 1
VQMHVRBFD1000R030 10 0.3 22 70 10 4 ® 1
VQMHVRBFD1000R050 10 0.5 22 70 10 4 ® 1
VQMHVRBFD1000R100 10 1 22 70 10 4 ® 1
VQMHVRBFD1000R200 10 2 22 70 10 4 ® 1
VQMHVRBFD1200R100 12 1 26 75 12 4 ® 1
VQMHVRBFD1200R200 12 2 26 75 12 4 ® 1
VQMHVRBFD1200R300 12 & 26 75 12 4 ® 1
VQMHVRBFD1600R100 16 1 35 90 16 4 * 1
VQMHVRBFD1600R200 16 2 85 90 16 4 * 1

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock * : Stocked in Japan

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

1SO13399
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RECOMMENDED CUTTING CONDITIONS
Hl Side milling

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Hardened stainless steel,
Cobalt chromium alloy

Copper, Copper alloy

Heat resistant alloy

Workpiece Alloy tool steel
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 630, AISI 631, Inconel718
ASTM A36, AISI 1010 AISI 4340, SKD, SKT 15-5PH, 17-4PH
DC  |Cutingspeed |Revolution| Table feed |Depth of cut| Width ofcut | uting speed |Revolution) Table feed | Depth of cut| Wicthof cut Cuting speed | Revolution| Table feed | Depth of cut Wicth o cut Cuting speed Revolution) Table feed | Depth ofcut| Wit ofcut | Cuting speed |Revolution| Table feed | Depth ofcut| Wit of cut
(mm) | (m/min) | (min-") | (mm/min) | ap (mm) | a (mm) | (m/min) | (min-t) |(mmimin)| ap (mm) | ae (mm) | (mimin) | (min-1) | (mmimin)| ap (mm) | ae (mm) | (mmin) | (min-1) | (mm/min) | ap (mm) | a (mm) | (m/min) | (min-") | (mmimin) | ap (mm) | ae (mm)
6 |150(8000/2600| 9 | 0.3 120|6400{1300| 9 | 0.3 [ 75 4000|800 | 9 | 0.3 180 |9500{3000 9 | 0.3 | 40 |2100{ 250 | 9 |0.18
8 [ 150 60002500 12 | 0.4 | 120 (4800({1300| 12 | 0.4 | 75 |3000| 840 | 12 | 0.4 | 180 |7200/3000, 12 | 0.4 [ 40 [1600| 260 | 12 | 0.24
10 | 150 (4800(2300| 15 | 0.5 [ 120 |3800|1200| 15 | 0.5 | 75 |2400| 770 | 15 | 0.5 [ 180 |5700{2700| 15 | 0.5 | 41 (1300|290 | 15 | 0.3
12 | 150 {4000({1900| 18 | 0.6 | 120 |3200{1200| 18 | 0.6 | 75 2000|720 | 18 | 0.6 | 180 |4800/2300| 18 | 0.6 | 41 1100/ 280 | 18 | 0.36
16 | 150 |3000{1600/ 24 | 0.8 | 120 |2400| 960| 24 | 0.8 | 75 |1500| 600 | 24 | 0.8 | 180 |3600/1900| 24 | 0.8 [ 40 | 800| 200 | 24 | 0.48
ae
Depth
of cut ap

l Bottom face milling

Carbon steel, Alloy steel,
Mild steel

Pre-hardened steel,
Carbon steel, Alloy steel,

Hardened stainless steel,
Cobalt chromium alloy

Copper, Copper alloy

Heat resistant alloy

Workpiece Alloy tool steel
Material
AISI 1045, AISI 4140, AISI P21, AISI P20, AISI 630, AISI 631, Inconel718
ASTM A36, AISI 1010 AlISI 4340, SKD, SKT 15-5PH, 17-4PH
DC  |Cutingspeed |Revolution| Table feed |Depth ofcut| Width ofcut | uting speed |Revolution) Table feed | Depth of cut| Wicthof cut Cutting speed| Revolution| Table feed | Depth o cut Wicth o cut Cuting speed Revolution) Table feed | Depth ofcut| Wit ofcut | Cuting speed |Revolution| Table feed |Depth of cut| Wit of cut
(mm) | (mmin) | (min-") | (mmimin) | ap (mm) | ae (mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-") | (mmimin)| ap (mm) | ae (mm) | (m/min) | (min-t) | (mmimin) | ap (mm) | ae (mm) | (mimin) | (min-1) | (mmimin) | ap (mm) | ae (mm)
6 |[11015800(1400| 0.3 | 4.8] 90 [4800| 770| 0.3 | 4.8| 55 |2900| 460 | 0.3 | 4.8| 130 |6900|1700| 0.3 | 4.8 30 (1600| 180 | 0.18| 4.8
8 | 110 4400/1200| 0.4 | 6.4 90 |3600| 720| 0.4 | 6.4 55 (2200|440 | 0.4 | 6.4 130 |{5200({1500| 0.4 | 6.4 30 |1200| 190 | 0.24| 6.4
10 | 110{3500(11001 0.5 | 8 | 90 |2900| 640/ 0.5 | 8 | 55 [1800/400| 0.5 | 8 |130(4100{1300/ 0.5| 8 [ 30 | 950|210 0.3 | 8
12 | 1101|2900 930/ 0.6 | 9.6| 90 2400 580| 0.6 | 9.6| 55 (1500|360 | 0.6 | 9.6| 130 |3400/1100| 0.6 | 9.6| 30 | 800| 200 | 0.36| 9.6
16 | 110(2200 790/ 0.8 |12.8| 90 1800 500| 0.8 |12.8| 55 [1100| 310 | 0.8 {12.8] 130 |2600| 940| 0.8 [12.8| 30 | 600| 150 | 0.48/12.8
ae
Depth
of cut %ﬁt‘tap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.
Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.

CARBIDE

BALL SQUARE
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SMART MIRACLE END MILLS

VQM HVRBF = Inch sizes

Corner radius, Medium cut length, 4 flute, Irregular helix flutes (for finishing)

@ 370

i

Carbon Steel, Aloy Steel, Cast Iron | ToolSeel, re-Hardened St Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| €°PPerAlloy | Aluminum Alloy
© ©) ©) ©) O
\, Ql E— Type1
RE APMX §
LF a
@ .2500"<RE<.5000"
+.0006"
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
@ .250"<DCON<.375" DCON=.500"
0 0
- .00035" - .00043"
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials.
@ With the special substrate, suitable for finishing of heat resistance alloy, etc.
(inch)
N
Order Number DC RE APMX LF pcoN  [Noofl B Ipy e
Flutes| &
VQMHVRBFD1/4R015 .2500 .0150 .6250 2.5 .2500 4 (] 1
VQMHVRBFD1/4R030 .2500 .0300 .6250 2.5 .2500 4 (] 1
VQMHVRBFD5/16R015 3125 .0150 .7500 2.75 3125 4 (] 1
VQMHVRBFD5/16R030 3125 .0300 .7500 2.75 3125 4 (] 1
VQMHVRBFD5/16R060 3125 .0600 .7500 2.75 3125 4 (] 1
VQMHVRBFD3/8R015 .3750 .0150 .8750 3.0 .3750 4 ( 1
VQMHVRBFD3/8R030 .3750 .0300 .8750 3.0 .3750 4 (] 1
VQMHVRBFD3/8R060 .3750 .0600 .8750 3.0 .3750 4 (] 1
VQMHVRBFD3/8R090 3750 .0900 .8750 3.0 .3750 4 (] 1
VQMHVRBFD1/2R030 .5000 .0300 1.1250 3.5 .5000 4 (] 1
VQMHVRBFD1/2R060 .5000 .0600 1.1250 3.5 .5000 4 (] 1
VQMHVRBFD1/2R090 .5000 .0900 1.1250 8.9 .5000 4 (] 1
VQMHVRBFD1/2R120 .5000 .1200 1.1250 3.5 .5000 4 [ J 1

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock
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RECOMMENDED CUTTING CONDITIONS CARBIDE

Hl Side milling
. _______________________________________________ _____________________|

Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Precipitation hardening martensitic stainless steel, w
Workpi Co-Cr-Mo alloy o
orkplgce P4
Material AISI 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 ASTM S 17400, ASTM S 17700, C:7
17-4PH, 15-5PH etc. (72)
DC Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut |
(inch) (min-1) (IPM) ap (inch) | ae (inch) (min-1) (IPM) ap (inch) | ae (inch) (min-1) (IPM) ap (inch) | ae (inch) El
1/4 7500 94.5 .38 .013 6000 47.2 .38 .013 3800 29.9 .38 .013 01]
5/16 6000 99.2 47 .016 4800 52.9 A7 .016 3000 33.1 A7 .016
3/8 5000 94.5 .56 .019 4000 50.4 .56 .019 2500 31.5 .56 .019
1/2 3800 71.8 .75 .025 3000 42.5 .75 .025 1900 26.9 .75 .025
<—ae
Depth of
cut ap
Copper, Copper alloy Heat resistant alloy
Workpiece|
Material

Inconel718 etc.

CHAMFER ROUGHING BARREL TAPER

DC Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut
(inch) (min-1) (IPM) ap (inch) | ae (inch) (min-1) (IPM) ap (inch) | ae (inch)
1/4 9000 113 .38 .013 2000 9.5 .38 .008

5/16 7200 119 A7 .016 1600 101 A7 .009
3/8 6000 113 .56 .019 1300 11.5 .56 .011
1/2 4500 85.0 .75 .025 1000 10.1 .75 .015

ae
Depth of
cut a

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) If the depth of cut is smaller than this table, feed rate can be increased.

Note 4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.

SOLID END MILLS
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SMART MIRACLE END MILLS

VQM HVRBF = Inch sizes

Corner radius, Medium cut length, 4 flute, Irregular helix flutes (for finishing)

RECOMMENDED CUTTING CONDITIONS

B Bottom face milling

Carbon steel (—30HRC) Alloy steel, Pre-hardened steel Precipitation hardening martensitic stainless steel,
. Co-Cr-Mo alloy
Workpiece|
Material | Ais1 1035, AISI 1050, ASTM 283 AISI H13, AISI 4140, AISI P21 ASTM S 17400, ASTM S 17700,
17-4PH, 15-5PH etc.
DC Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut
(inch) (min-1) (IPM) ap (inch) | ae (inch) (min-1) (IPM) ap (inch) | ae (inch) (min-1) (IPM) ap (inch) | ae (inch)
1/4 5500 52.0 .013 2 4500 28.3 .013 2 2800 17.6 .013 2
5/16 4400 48.5 .016 .25 3600 28.3 .016 .25 2200 17.3 .016 .25
3/8 3700 46.6 .019 3 3000 26.0 .019 3 1800 15.6 .019 3
1/2 2800 35.3 .025 4 2300 21.7 .025 4 1400 13.2 .025 4
ae
Depth of
Copper, Copper alloy Heat resistant alloy
Workpiece
U] Inconel718 etc.
DC Revolution | Table feed | Depth of cut | Width of cut | Revolution | Table feed | Depth of cut | Width of cut
(inch) (min-1) (IPM) ap (inch) | ae (inch) (min-1) (IPM) ap (inch) | ae (inch)
1/4 6500 61.4 .013 2 1500 6.6 .008 2
5/16 5200 57.3 .016 .25 1200 7.6 .009 .25
3/8 4300 54.2 .019 3 1000 8.8 .011 3
1/2 3300 41.6 .025 4 750 7.6 .015 4
ae
Depth of ap
cut

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy, and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.

Note 3) Higher feeds and speeds can be used for smaller depth of cut.

Note 4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.



VQSVR

Roughing end mill, Short cut length, 3—4 flute, Irregular helix flutes

43

) e

&7 45°
DC<8

Q<

@ Achieving an excellent vibration resistance due to the adoption of irregular helix.
@ Use of an asymmetric chip breaker improves fracture resistance substantially. (Compared to a conventional roughing end mill)

DC=8 DC<8 DC=8
Carbon Steel, Aloy Steel, Cast Iron {Too Stel, Pre Hardened Seel HarcenedSteell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy| ~ <°PPeTAlOY | Aluminum Alloy
©) ©) © ©) ©)
___—1BHTA2 15°
W ) 3%%1 i ) Type1
z
RE"  |APMX| LF 8
a
- - Type2
z
LF 3
a
- - I Type3
5
LF o
a
DCON=6 |8<DCON=<10[12<DCON=<16] DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013

(mm)
o No.of| & | &
rder Number DC RE APMX LF DCON Flutes % >
VQSVRD0300 3 0.2 6 60 6 3 ) 1
VQSVRD0400 4 0.2 8 60 6 3 ) 1
VQSVRD0500 5 0.3 10 60 6 3 ) 1
VQSVRD0600 6 0.3 12 70 6 3 ) 2
VQSVRD0700 7 0.3 17 80 8 3 ) 1
VQSVRD0800 8 0.5 17 80 8 4 ) 2
VQSVRD0900 9 0.5 22 90 10 4 ) 1
VQSVRD1000S08 10 0.5 22 90 8 4 ) 3
VQSVRD1000 10 0.5 22 90 10 4 ) 2
VQSVRD1200S10 12 0.5 27 100 10 4 ) 3
VQSVRD1200 12 0.5 27 100 12 4 ) 2
VQSVRD1400 14 0.5 27 130 12 4 * 3
VQSVRD1600 16 0.5 33 125 16 4 * 2
VQSVRD1800 18 0.5 33 150 16 4 * 3
VQSVRD2000 20 0.5 38 140 20 4 * 2

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock * : Stocked in Japan

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
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SMART MIRACLE END MILLS

VQSVR

Roughing end mill, Short cut length, 3—4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
Hl Side milling

When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

High efficiency conditions

Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
et AISI 1045, AISI 4140, ASTM | AISI P21, AISI P20, AISI AISI 304, AISI 316, Ti-6Al-4V | AISI 630, AISI 631,
A36, AISI 1010 4340 15-5PH, 17-4PH
DC  |Cutingpeed|Revolutionf Table feed Hole Depth|Hole Depth [Cuing speed Revolution| Table feed |Hole Depth|Hole Depth Cuting speed |Revolution) Table feed | Hole Depth Hole Depth| Cuting speed|Revolution| Table feed |Hole Depth Hole Depth|Cutingseed|Revoluton| Table feed | Hole Depth|Hole Depth
(mm)  [(m/min)| (min-") | (mmimin) | ap (mm) | ae (mm) |(m/min){ (min-1) |(mm/min) | ap (mm) | ae (mm) | (m/min)| (min-") | (mmimin)| ap (mm) | ae (mm) (m/min)| (min-t) | (mmimin)| ap (mm) | ae (mm) |(m/min)| (min-1) | (mmimin) | ap (mm) | a (mm)
3 | 150 {16000 960 | 45| 1.5 | 120 |13000| 640 | 45| 1.5 | 100 |11000| 450 | 45|15 [ 75 |8000| 330 | 45| 09 | 180 19000 1100 | 45 | 1.5
4 [ 150 {12000 960 | 6 | 2 | 120 | 9500| 640 | 6 | 2 100 | 8000| 430 | 6 |2 75 | 6000 330 | 6 | 1.2 | 180 |14000( 1100 | 6 | 2
5 | 150 | 9500| 960 | 7.5| 25 | 120 | 7600| 640 | 75| 25 | 100 | 6400| 440 | 75|25 | 75 |4800| 330 | 75| 1.5 [ 180 [{11000| 1100 | 7.5 | 25
6 | 150 [ 8000| 960 | 9 | 3 | 120 | 6400| 680 | 9 | 3 | 100 | 5300| 480 | 9 |3 75 | 4000| 360 | 9 | 1.8 | 180 | 9500|1100 | 9 | 3
7 | 150 | 6800| 950 | 105 | 35 | 120 | 5500| 700 | 10.5 | 35 | 100 | 4500| 500 | 10.5| 35 | 75 | 3400( 380 | 105 | 2.1 | 180 | 8200|1100 | 105 | 35
8 [ 150 | 6000|1100 | 12 | 4 [ 120 | 4800| 800 | 12 | 4 | 100 | 4000| 570 | 12 |4 75 3000 | 430 | 12 | 24 | 180 | 7200|1300 | 12 | 4
9 [ 150 | 5300|1100 | 13.5 | 4.5 | 120 | 4200| 760 | 13.5| 45 | 100 | 3500| 570 | 135 | 45 | 75 | 2700| 430 | 135 | 27 | 180 | 6400| 1300 | 135 | 45
10 | 150 | 4800|1100 | 15 | 5 [ 120 | 3800| 760 [ 15 | 5 [ 100 | 3200 570 [ 15 |5 75 | 2400| 430 | 15 | 3 | 180 | 5700|1200 | 15 | 5
12 | 150 | 4000| 960 | 18 | 6 [ 120 | 3200 700 | 18 | 6 [ 100 | 2700| 540 | 18 |6 75 | 2000| 400 | 18 | 3.6 | 180 | 4800|1200 | 18 | 6
14 | 150 | 3400| 880 | 21 | 7 [ 120 | 2700| 650 | 21 | 7 | 100 | 2300| 510 [ 21 |7 75 | 1700 380 | 21 | 42 | 180 | 4100( 1100 [ 21 | 7
16 | 150 | 3000( 840 | 24 | 8 [ 120 | 2400| 620 | 24 | & | 100 | 2000| 500 | 24 | 8 75 | 1500 | 380 | 24 | 48 | 180 | 3600|1000 | 24 | 8
18 | 150 | 2700| 810 | 27 | 9 [ 120 | 2100| 590 [ 27 | 9 [ 100 | 1800| 500 | 27 |9 75 | 1300| 360 | 27 | 54 | 180 | 3200| 960 | 27 | 9
20 | 150 | 2400| 760 | 30 (10 ] 120 | 1900| 560 [ 30 [10 | 100 | 1600| 500 | 30 |10 75 11200 360 | 30 | 6 [ 180 | 2900 920 | 30 |10
ae
it -
General-purpose conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy
Metera AISI 1045, AISI 4140, ASTM [ AISI P21, AISI P20, AISI AISI 304, AISI 316, Ti-6Al-4V | AISI 630, AISI 631,
A36, AISI 1010 4340 15-5PH, 17-4PH
DC  |Cutingspeed |Revolution Table feed Hole Depth|Hole Depth{Cuting speed |Revolution) Table feed |Hole Depth|Hole Depth Cuting speed| Revolution| Table feed | Hole Depth Hole Depth Cuting speed Revolution| Table feed | Hole Depth [Hole DepthCuting speed |Revolution| Table feed |Hole Depth|Hole Depth
(mm) [(m/min)| (min-") | (mmimin) | ap (mm) | ae (mm) |(m/min){ (min-1) |(mm/min) | ap (mm) | ae (mm) {(m/min)| (min-t) |(mmimin)| ap (mm) | ae (mm) (m/min)| (min-t) | (mm/min)| ap (mm) | ae (mm) |(m/min)| (min-1) | (mmimin) | ap (mm) | a (mm)
3 | 120 {13000 610 | 45| 1.5 | 100 |11000| 430 | 45| 15 | 80 | 8500| 280 | 45|15 [ 70 | 7400| 240 | 45| 09 | 140 15000 700 | 45| 15
4 | 120 | 9500| 610 | 6 | 2 [ 100 | 8000| 430 | 6 | 2 80 | 6400 280 | 6 |2 70 | 5600| 240 | 6 | 12 | 140 11000 700 | 6 | 2
5 |[120 | 7600| 610 | 7.5| 25 | 100 | 6400| 430 | 75| 25 | 80 | 5100 280 | 75|25 | 70 |4500| 250 | 7.5 | 1.5 | 140 | 8900| 720 | 75| 25
6 | 120 | 6400 610 | 9 | 3 | 100 | 5300 45 | 9 |3 80 | 4200| 300 | 9 |3 70 [ 3700 270 | 9 | 1.8 | 140 | 7400( 720 | 9 |3
7 | 120 | 5500| 620 | 105 | 35 | 100 | 4500 480 | 105 | 35 | 80 | 3600 | 320 | 10.5| 35 [ 70 | 3200( 290 | 105 | 2.1 | 140 | 6400 720 | 105 | 35
8 | 120 | 4800| 720 | 12 | 4 | 100 | 4000| 570 | 12 | 4 80 | 3200 380 | 12 |4 70 12800 | 340 | 12 | 24 | 140 | 5600| 840 [ 12 | 4
9 [ 120 | 4200| 670 | 135 | 4.5 | 100 | 3500| 510 | 13.5| 45 | 80 | 2800 | 360 | 135 | 45 [ 70 | 2500| 320 | 135 | 27 | 140 | 5000| 800 | 135 | 45
10 | 120 | 3800| 670 | 15 | 5 [ 100 | 3200| 510 | 15 | & 80 | 2500 360 | 15 |5 70 12200 310 | 15 | 3 | 140 | 4500( 790 [ 15 | 5
12 | 120 | 3200) 610 | 18 | 6 [ 100 | 2700| 470 | 18 | 6 80 | 2100 | 340 | 18 | 6 70 | 1900 | 300 | 18 | 36 | 140 | 3700| 710 | 18 | 6
14 | 120 | 2700 560 | 21 | 7 [ 100 | 2300| 440 | 20 | 7 80 | 1800 320 | 21 |7 70 | 1600 | 280 | 21 | 42 | 140 | 3200( 670 | 21 | 7
16 | 120 | 2400| 540 | 24 | 8 [ 100 | 2000| 410 | 24 | 8 80 | 1600 | 320 | 24 |8 70 | 1400 | 280 | 24 | 48 | 140 | 2800 630 | 24 | 8
18 | 120 | 2100 500 | 27 | 9 [ 100 | 1800| 400 | 27 | 9 80 | 1400| 310 | 27 |9 70 [ 1200 270 | 27 | 54 | 140 | 2500| 600 | 27 | 9
20 [ 120 | 1900| 480 | 30 |10 | 100 | 1600| 380 | 30 |10 80 | 1300 310 | 30 |10 70 | 1100 270 | 30 | 6 [ 140 | 2200| 560 | 30 |10
ae
of ut ap

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

1162 Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.



H Slotting
When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.
High efficiency conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy |
Material -l
AISI 1045, AISI 4140, ASTM | AISI P21, AISI P20, AISI AISI 304, AISI 306, Ti-6Al-4V | AISI 630, AISI 631, <
A36, AISI 1010 4340 15-5PH, 17-4PH 01]
DC  |Cutingspeed| Revolution | Table feed | Depth of cut |Cutting speed| Revolution | Table feed | Depth of cut  Cutting speed| Revolution | Table feed | Depth of cut | Cutting speed| Revolution | Table feed | Depth of cut | Cutting speed| Revolution | Table feed | Depth of cut )
(mm) | (m/min) | (min-) |(mm/min) | ap (mm) | (m/min) | (min="1) | (mm/min) | ap (mm) [ (m/min) | (min-1) | (mm/min)| ap (mm) | (m/min) | (min-") |(mm/min) | ap (mm) [ (m/min) | (min=") | (mm/min) | ap (mm) =
3 | 120 |13000| 720 3 | 100 [11000| 440 3 | 80 | 8500 340 3 | 60 |[6400| 250 | 1.5 | 150 [16000| 890 3 a
4 ([ 120 | 9500| 720 4 | 100 | 8000| 450 4 80 | 6400 | 340 4 60 | 4800 | 250 | 2 150 |12000| 900 4 é
5 | 120 | 7600| 720 5 | 100 | 6400 460 5 80 | 5100 | 300 5 60 | 3800 230 | 25 | 150 | 9500| 900 5 o
6 | 120 | 6400| 720 6 | 100 | 5300| 460 6 [ 80 |4200| 310 6 | 60 |3200| 240 | 3 150 | 8000| 900 6 w
7 | 120 | 5500| 730 7 | 100 | 4500| 470 7 | 80 |3600| 330 7 | 60 [2700| 250 | 3.5 | 150 | 6800| 950 7 &
8 | 120 | 4800| 840 8 | 100 | 4000| 560 8 80 | 3200 | 400 8 60 | 2400 | 300 | 4 150 | 6000{1100 8 =
9 [ 120 | 4200| 810 9 | 100 | 3500| 540 9 80 | 2800 | 350 9 60 | 2100 | 260 | 4.5 [ 150 | 5300|1000 9 d
10 | 120 | 3800, 800 | 10 [ 100 | 3200| 520 | 10 [ 80 |2500| 340 | 10 | 60 | 1900 | 260 | 5 150 | 4800|1000 | 10 5
12 | 120 | 3200 750 | 12 | 100 | 2700| 480 | 12 | 80 |2100| 340 | 12 | 60 | 1600 | 260 | 6 150 | 4000| 940 | 12 <
14 | 120 | 2700| 670 | 14 [ 100 | 2300| 420 | 14 80 | 1800 | 300 | 14 60 | 1400 | 240 | 7 150 | 3400| 840 | 14 o
16 | 120 | 2400| 620 | 16 [ 100 | 2000| 380 | 16 80 | 1600 | 290 | 16 60 | 1200 220 | 8 150 | 3000| 780 | 16
18 | 120 | 2100, 570 | 18 [ 100 | 1800| 380 | 18 [ 80 | 1400 | 260 | 18 | 60 | 1100 | 210 | 9 150 | 2700| 730 | 18
20 | 120 | 1900| 540 | 20 | 100 | 1600/ 350 | 20 | 80 |1300| 260 | 20 | 60 | 950 | 190 |10 150 | 2400| 680 | 20
DC o
i
2?5;? W ap E
4 DC:Dia. =
(&)
General-purpose conditions
Carbon steel, Alloy steel, Pre-hardened steel, Austenitic, Ferritic and Hardened stainless steel, Copper, Copper alloy
Mild steel Carbon steel, Alloy steel, Martensitic stainless steel, Cobalt chromium alloy
Workpiece Alloy tool steel Titanium alloy ]
Material |
AISI 1045, AISI 4140, ASTM | AISI P21, AISI P20, AISI AISI 304, AISI 306, Ti-6Al-4V | AISI 630, AISI 631, s
A36, AISI 1010 4340 15-5PH, 17-4PH a
DC  |Cuting speed| Revolution | Table feed| Depth of cut |Cuting speed | Revolution | Table feed | Depth of cut [ Cutting speed | Revolution | Table feed | Depth of cut | Cuting speed| Revolution | Table feed | Depth of cut |Cuting speed| Revolution |Table feed | Depth of cut E
(mm) [ (m/min) [ (min-"1) | (mm/min) | ap (mm) | (m/min) | (min-") {(mm/min) | ap (mm) | (m/min) | (min-T) | (mm/min) | ap (mm) | (m/min) | (min-1) | (mm/min)| ap (mm) | (m/min) | (min-"1) |(mm/min) | ap (mm) [a)
3 | 100 |11000| 490 3 | 80 |8500| 300 3 | 60 | 6400 | 200 3 [ 50 [5300| 170 | 1.5 | 120 |13000| 580 3 5’
4 | 100 | 8000 490 4 | 80 |6400| 310 4 | 60 |4800| 200 4 | 50 |4000| 170 | 2 120 | 9500| 580 4 @
5 | 100 | 6400| 490 5 80 | 5100 | 310 5 60 | 3800 | 200 5 50 | 3200 | 170 | 2.5 | 120 | 7600| 580 5
6 | 100 | 5300| 490 6 80 | 4200 | 310 6 60 | 3200 | 200 6 50 | 2700 170 | 3 120 | 6400| 580 6
7 | 100 | 4500| 500 7 | 80 |3600| 320 7 | 60 |2700| 200 7 | 50 [2300| 170 | 3.5 | 120 | 5500| 620 7
8 | 100 | 4000| 600 8 | 80 |3200| 380 8 [ 60 | 2400 | 240 8 [ 50 |2000| 200 | 4 120 | 4800| 720 8
9 [ 100 | 3500| 540 9 80 | 2800 | 330 9 60 | 2100 | 210 9 50 | 1800 | 180 | 4.5 | 120 | 4200| 650 9
10 | 100 | 3200| 540 | 10 80 | 2500 | 330 | 10 60 | 1900 210 | 10 50 | 1600 180 | 5 120 | 3800| 640 | 10
12 | 100 | 2700 510 | 12 | 80 |2100| 320 | 12 | 60 | 1600 | 210 | 12 | 50 | 1300| 170 | 6 120 | 3200| 600 | 12
14 | 100 | 2300 460 | 14 [ 80 |1800| 300 | 14 [ 60 |1400| 190 | 14 | 50 | 1100 | 150 | 7 120 | 2700| 540 | 14
16 | 100 | 2000 410 | 16 80 | 1600 | 290 | 16 60 |1200 170 | 16 50 990 | 140 | 8 120 | 2400| 500 | 16
18 | 100 | 1800 390 | 18 80 | 1400 | 260 | 18 60 | 1100 | 170 | 18 50 880 | 130 | 9 120 | 2100| 460 | 18
20 | 100 | 1600| 360 | 20 | 80 | 1300 | 260 | 20 | 60 | 950 150 | 20 | 50 | 800 | 130 |10 120 | 1900| 430 | 20
DC
D
-
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 4) When the depth of cut is smaller than shown the feed rate can be increased.
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SMART MIRACLE END MILLS

VQ2XLB

NEW

Ball nose, Short cut length, 2 flute, Long neck

D@0

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,Pre Hardened Stee, Hardened Skd| - Hardened Steel | Precipitation Hardening Austenitic Cobalt Chrome Alloy, . .
(<30HRC) (<45HRC) (<55HRC) Stainless Steel |  Stainless Steel |HeatResistantAlloy| 1 cmum AIGYEE - Aluminum Alloy
O ©) ©)
— B ——=
8 Typet
RE AElI\J’lX BHTA2 12° §
Effective Length LF °
for Inclined Angle
2=
EE
£9
L E Inclined Angle
+0.005
@ 4<DCON<6
0
- 0.005
@ Fracture resistance is improved by adopting a new S-shape, reinforced cutting edge geometry.
@ SMART MIRACLE coating provides better wear resistance when machining difficult-to-cut materials.
(mm)
No. of] %
Order Number RE DC APMX LU DN B2 LF DCON |Flutes| © | Type
n
VQ2XLBR0050N080 0.5 1 0.75 8 0.94 6.4° 50 4 2 |@f 1
VQ2XLBR0050N100 0.5 1 0.75 10 0.94 5.6° 50 4 2 (@] 1
VQ2XLBR0050N080S06 0.5 1 0.75 8 0.94 8.3° 50 6 2 |@f 1
VQ2XLBR0050N100S06 0.5 1 0.75 10 0.94 7.5° 59 6 2 |@f 1
VQ2XLBR0050N120S06 0.5 1 0.75 12 0.94 6.8° 55 6 2 (@] 1
VQ2XLBR0075N100S06 0.75 1.5 1.1 10 1.44 7.2° 59 6 2 |@f 1
VQ2XLBR0075N120S06 0.75 1.5 1.1 12 1.44 6.5° 55 6 2 |@f 1
VQ2XLBR0100N100 1.0 2 1.5 10 1.9 4.5° 50 4 2 |@f 1
VQ2XLBR0100N100S06 1.0 2 1.5 10 1.9 6.9° 55 6 2 (@] 1
VQ2XLBR0100N120 1.0 2 1.5 12 1.9 3.9° 50 4 2 |@f 1
VQ2XLBR0100N120S06 1.0 2 1.5 12 1.9 6.1° 55 6 2 |@f 1
VQ2XLBR0150N120 1.5 3 2.3 12 2.9 9.3 658 6 2 (@] 1
VQ2XLBR0150N140 15 3 2.3 14 29 4.7° 60 6 2 |@f 1
VQ2XLBR0150N160 1.5 3 2.3 16 2.9 4.3° 60 6 2 (@] 1
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Titanium Alloys

Workpiece Material

Ti-6Al-4V ELI, ASTM F136, etc.

Cobalt Chromium Alloys
Precipitation Hardening Stainless Steels

ASTM F75:Casting, F1537:Wrought Bar, F799:Forgings, etc.

RE LU Revolution |Cutting Speed| Table Feed |Depth of cut| Width of cut| Revolution |Cutting Speed| Table Feed | Depth of cut | Width of cut
(mm) | (inch) | (mm) | (inch)[ N (min-1) vc (SFM) vf (IPM) ap (inch) ae (inch) n (min-1) vc (SFM) vf (IPM) ap (inch) ae (inch)
0.5 [.020, 8 |.315| 32000 330 98.4 .002 .004 27000 260 78.7 .002 .004
0.5 |.020) 10 |.394| 24000 245 59.1 .002 .004 19000 195 59.1 .002 .004
0.5 |.020 12 .472| 24000 245 59.1 .001 .004 19000 195 59.1 .001 .004
0.75/.030) 10 |.394| 21000 330 82.7 .005 .012 17000 260 66.9 .003 .004
0.75/.030, 12 .472| 16000 245 59.1 .005 .012 13000 195 47.2 .003 .004
1 -039| 10 .394| 16000 330 70.9 .008 .020 13000 260 59.1 .008 .020
1 039 12 .472| 16000 330 70.9 .008 .020 13000 260 59.1 .008 .020
1.5 [.059 12 |.472| 10000 330 63.0 .012 .031 8500 260 51.2 .012 .031
1.5 [.059 14 |.551| 10000 330 63.0 .012 .031 8500 260 51.2 .012 .031
1.5 [.059| 16 |.630| 10000 330 63.0 .012 .031 8500 260 51.2 .012 .031
<.004" RE (RE<.039")
<.008” RE (RE>.039")
Depth of Cut W r
ap
! RE : Radius

Workpiece Material

Pure Titanium

ASTM F67, etc.

RE LU Revolution |Cutting Speed| Table Feed |Depth of cut| Width of cut
(mm) | (inch) | (mm) | (inch)[ n (min-1) vc (SFM) vf (IPM) ap (inch) ae (inch)
0.5 .020] 8 |.315( 27000 260 63.0 .003 .004
0.5 |.020 10 |.394| 19000 195 47.2 .003 .004
0.5 .020| 12 |.472| 19000 195 47.2 .002 .004
0.75(.030| 10 |.394( 25000 395 78.7 .005 .008
0.75/.030| 12 .472( 21000 330 63.0 .005 .008
1 .039| 10 .394| 32000 655 98.4 .013 .031
1 039 12 .472| 29000 590 66.9 .013 .031
1.5 |.059| 12 [.472| 21000 655 63.0 .019 .047
1.5 |.059| 14 |.551| 21000 655 63.0 .019 .047
1.5 |.059 16 .630| 21000 655 63.0 .019 .047
<.004" RE (RE<.039")
<.008” RE (RE>.039")
Depth of Cut %
h ap
! RE : Radius

Note 1) The SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electrically
transmitted) may not work.
When measuring the tool length, please use an internal contact type (non-electrical type) or a laser tool setter.

Note 2) When cutting titanium alloys, the use of water-soluble cutting fluid is effective.

Note 3) If the depth of cut is shallow, the revolution and the feed rate can be increased.

CARBIDE
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SOLID END MILLS
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SMART MIRACLE END MILLS

VQ4MRB-FB

Corner radius end mill, Medium cut length, 4 flute, For Swiss-Type lathe

NEW

20

Carbon Steel, Aloy Steel, Cast Iron | Too Seel,Pre-Hardened Stee, Hardened Sieell  Hardened Steel Hardened Steel Austenitic Titanium Alloy, A
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy] CoPPerAlloy | Aluminum Alloy
© © ©) © @)
___— 1 BHTA2 >
w— S f 8 Typer
APMX
LF
4
b1 wz - - J§ Type2
APMX
LF
W DC
0
- 0.020
DCON=6 [8<DCON=<10
0 0
- 0.008 - 0.009
@ A corner radius end mill with high fracture resistance.
@ A turn milling machine tool for Swiss-type automatic lathes for machining lobe surfaces.
(mm)
No. of X
Order Number DC RE APMX LF DCON Flutes 9 Type
n
VQ4MRBD0400R030-FB 4 0.3 6 50 6 4 [ J 1
VQ4MRBD0600R030-FB 6 0.3 9 50 6 4 (] 2
VQ4MRBDO0800R030-FB 8 0.3 12 60 8 4 [ ] 2
VQ4MRBD1000R050-FB 10 0.5 15 70 10 4 (] 2
Note 1) SMART MIRACLE Coating is not conductive because of its nature. Therefore, an external contact (voltaic type) tool setter cannot be
used. An internal contact (non-voltaic) type or laser type tool setter is recommended to measure the length of the tool.
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS
H Side Milling

Carbon Steels, Cast Irons,
Alloy Steels (—30HRC)

Alloy Steels, Tool Steels,
Pre-hardened Steels

Austenitic Stainless Steels,
Titanium Alloys

Copper, Copper Alloys

Workpiece
Material AISI 1050, AISI No 35 B, AISI P20 | AISI H13, AISI W1-10, AISI P21 AlISI 304, AISI 306, Ti-6Al-4V
DC Revolution| Table Feed |Depth of Cut|Width of Cut|Revolution| Table Feed|Depth of Cut| Width of Cut|Revolution| Table Feed |Depth of Cut| Width of Cut|Revolution| Table Feed |Depth of Cut|Width of Cut
(mm) | (inch) (min”") | (IPM) |ap (inch)|ae (inch)| (min"") | (IPM) |ap (inch)|ae (inch)| (min'") | (IPM) |ap (inch)|ae (inch)| (min™") | (IPM) |ap (inch)|ae (inch)
4 |.157 | 7500 | 35.4 | .157 | .024 | 5200 | 23.6 | .157 | .024 | 4500 | 17.7 | .157 | .024 | 9500 | 43.3 | .157 | .024
6 |.236 | 5000 | 35.4 | .236 | .024 | 3500 | 23.6 | .236 | .024 | 3000 | 17.7 | .236 | .024 | 6400 | 43.3 | .236 | .024
8 |.315 (4000 | 30.7 | .315 | .024 | 2800 | 20.5 | .315 | .024 | 2400 | 15.4 | .315 | .024 | 4800 | 37.0 | .315 | .024
10 | .394 | 3200 | 26.8 | .394 | .024 | 2200 | 17.7 | .394 | .024 | 1900 | 13.4 | .394 | .024 | 3800 | 31.9 | .394 | .024
- ae
Depth of
Cut ap
H Slotting
Carbon Steels, Cast Irons, Alloy Steels, Tool Steels, Austenitic Stainless Steels, Copper, Copper Alloys
Workpiece Alloy Steels (—30HRC) Pre-hardened Steels Titanium Alloys
Material AISI 1050, AISI No 35 B, AISI P20 | AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V
DC Revolution | Table Feed | Depth of Cut| Revolution | Table Feed | Depth of Cut| Revolution | Table Feed | Depth of Cut| Revolution | Table Feed | Depth of Cut
(mm) | (inch) | (min) (IPM) ap (min") (IPM) ap (min") (IPM) ap (min") (IPM) ap
4 | 157 | 7500 35.4 .024 5200 23.6 .024 4500 17.7 .024 9500 43.3 .024
6 |.236 | 5000 35.4 .024 3500 23.6 .024 3000 17.7 .024 6400 43.3 .024
8 |.315| 4000 30.7 .024 2800 20.5 .024 2400 15.4 .024 4800 37.0 .024
10 | .394 ( 3200 26.8 .024 2200 17.7 .024 1900 13.4 .024 3800 31.9 .024
DC
Depth of
Cut ap
7
DC:Dia.

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
Note 2) When cutting austenitic stainless steels and titanium alloys, the use of water-soluble cutting fluid is effective.
Note 3) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 4) When drilling, please set the feed rate at 1/3 or below the values above.
Note 5) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the

revolution and feed rate proportionately.
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SMART MIRACLE END MILLS

VQ4SVB

Ball nose, Medium cut length, 4 flute

00

Carbon Steel, Aloy Steel, Cast Iron | ToolSeel, reHardened il Harcered S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  CoPPerAlloy | Aluminum Alloy
©) ©) ©) © O
— ‘ Z | BHTA2 1
ﬁ E 8 N - - Type1
RE APMX §
= LF e
4
[=]
8L § Type2
1<RE=<6 Re” [APMX Z
(5» £0.01 Ly L 8
DCON=6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ 4 flute ball nose end mill
@ With the special substrate, suitable for finishing of heat resistance alloy, etc.
(mm)
No. of| &
Order Number RE DC APMX LU DN LF DCON S |Type
Flutes| ¢
VQ4SVBR0100 2 3 5 1.9 50 6 4 [} 1
VQ4SVBR0150 1.5 3 4.5 7.5 2.9 50 6 4 ( J 1
VQ4SVBR0200 2 4 6 10 3.9 50 6 4 (] 1
VQ4SVBR0250 25 5 7.5 12.5 4.9 50 6 4 (] 1
VQ4SVBR0300 3 6 9 15 5.85 50 6 4 [} 2
VQ4SVBR0400 4 8 12 20 7.85 60 8 4 [} 2
VQ4SVBR0500 5 10 15 25 9.7 70 10 4 (] 2
VQ4SVBR0600 6 12 18 30 11.7 75 12 4 [ J 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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RECOMMENDED CUTTING CONDITIONS
Hl Shoulder milling (slotting)

Carbon steel, Alloy steel, Austenitic stainless steel, Titanium alloy,
Mild steel, Pre-hardened steel Precipitation Hardening Stainless Steel, Cobalt chromium alloy,
Workpiece| Ferritic and Martensitic stainless steel
Materia! AISI 1045, AISI 4140, ASTM A36, AISI 1010, AISI P21, AISI P20, AISI 304, AISI 316, Ti-6Al-4V, AISI 630, AISI 631, 15-5PH, 17-4PH,
AISI 4340 AISI 431, AISI 420
RE as15° a>15° Depth of cut | Depth of cut as15° a>15° Depth of cut | Depth of cut
(mm)  |Cutting speed| Revolution| Table feed [Cutting speed Revolution| Table feed ap & Cutting speed| Revolution | Table feed |Cutting speed| Revolution | Table feed &Y o
(mimin) | (min) |(mm/min)| (mimin) | (min) [@mm/miny] ™[ ™) Gyming | mint) |[mmiminy| (mimin) | (min) |(mmmin| MM [ (mm)
R 1 250 | 40000/ 8000 | 200 |32000| 3800 | 0.17 | 0.5 230 |36000( 6500 | 150 |24000f 2900 | 0.17 | 0.5
R 1.5 | 300 |32000| 7700 | 200 |21000| 3200 | 0.25 | 0.75 | 230 |24000| 4800 | 150 |16000| 1900 | 0.25 | 0.75
R 2 300 |24000| 5800 | 200 |[16000| 2800 | 0.33 | 1 230 |18000| 4000 | 150 |12000f 1700 | 0.33 | 1
R 2.5 | 300 |19000/ 5300 [ 200 |[12700| 2600 | 0.42 | 1.25 | 230 |14400| 3500 | 150 | 9600 1500 | 0.42 | 1.25
R 3 300 |[16000| 4800 | 200 |10600| 2100 | 0.5 1.5 230 |[12000| 3200 | 150 | 8000/ 1400 | 0.5 1.5
R 4 300 | 12000/ 4300 | 200 | 8000| 1900 | 0.8 2 230 | 9000| 3200 | 150 | 6000| 1400 | 0.8 2
RS5 300 | 9600| 4100 | 200 | 6400| 1800 | 1 2.5 230 | 7200| 3000 | 150 | 4800| 1300 | 1 2.5
R 6 300 | 8000/ 4000 | 200 | 5300| 1800 | 1.2 & 230 | 6000| 3000 | 150 | 4000/ 1300 | 1.2 3
<ae
Depth of
cut 2 _ <ap
RE : Radius
Copper, Copper alloy Heat resistant alloy
Workpiece|
Material
Inconel etc.
RE as15° a>15° Depth of cut | Depth of cut a=15° a>15° Depth of cut | Depth of cut
(mm)  |Cutting speed| Revolution| Table feed [Cutting speed Revolution| Table feed &y e Cutting speed Revolution | Table feed [Cutting speed| Revolution| Table feed ap e
(m/min) | (min-1) |(mm/min){ (m/min) | (min-1) |(mm/min) (mm) (mm) (m/min) | (min-") |(mm/min){ (m/min) | (min-*) |(mm/min) (mm) (mm)
R 1 250 |40000| 8000 | 240 |38000| 4500 | 0.17 | 0.5 60 | 9600 | 960 40 | 6400 | 510 | 0.08 | 0.2
R 1.5 | 360 38000/ 9100 [ 240 |25000| 3800 | 0.25 | 0.7 60 | 6400 | 640 40 | 4200 | 340 | 0.13 | 0.3
R 2 360 | 29000/ 7000 | 240 |19000| 3300 | 0.33 | 1 60 | 4800 | 580 40 |3200| 260 | 017 [ 0.4
R 2.5 | 360 |23000| 6400 | 240 |15000| 3100 | 0.42 1.2 60 | 3800 | 530 39 | 2500 | 250 | 0.21 0.5
R 3 360 |19000| 5700 | 240 | 13000/ 2600 | 0.5 1.5 60 | 3200 | 500 40 | 2100 | 210 | 0.25 | 0.6
R 4 360 |[14000| 5000 | 240 | 9600/ 2300 | 0.8 2 60 | 2400 | 430 40 | 1600 | 190 | 0.4 0.8
R5 360 |[12000| 5100 | 240 | 7700/ 2200 | 1 2.5 63 | 2000 | 420 41 1300 | 180 | 0.5 1
R 6 360 | 9600| 4800 | 240 | 6400/ 2200 | 1.2 3 64 | 1700 | 350 41 1100 | 150 | 0.6 1.2
<ae
Depth of
cut % %% <ap
7.
RE : Radius

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient.

In these cases the feed and speed should be reduced proportionately.
Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.

Note 5) a is the inclination angle of the machined surface.
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SMART MIRACLE END MILLS

VQ4SVB =Inch sizes

Ball nose, Medium cut length, 4 flute

00

Carbon Steel, Aloy Steel, Cast Iron | ToolSeel, re-Hardened St Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| €°PPerAlloy | Aluminum Alloy
© ©) ©) ©) O
— ‘ Z 1 BHTA2 12°
ﬁ E 8 - Type1
RE APMX §
- LF e
4
[=]
8L § Type2
.0625"<RE<.2500" Re” IAPMX z
+.0004" - LF 8
@ .250"<DCONL.375" | DCON=.500"
0 0
- .00035" - .00043"
@ 4 flute ball nose end mill
@ With the special substrate, suitable for finishing of heat resistance alloy, etc.
(inch)
No. of|
Order Number RE DC APMX LU DN LF DCON |29 8 [Type
Flutes| &
VQ4SVvBD1/8 .0625 .1250 .188 3126 1213 2.0 .2500 4 ° 1
VQ4SVBD3/16 .0938 .1875 .281 4689 .1835 2.0 .2500 4 ® 1
VQ4SVvBD1/4 .1250 .2500 375 .6252 .2441 2.0 .2500 4 (] 2
VQ4SVBD5/16 .1563 3125 469 7811 .3067 25 3125 4 () 2
VQ4SVvBD3/8 1875 3750 .563 .9374 .3693 2.75 3750 4 [} 2
VQ4SVBD1/2 .2500 .5000 .750 1.2500 4882 3.0 .5000 4 [} 2

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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RECOMMENDED CUTTING CONDITIONS
Bl Shoulder milling (Slotting)

Carbon steel, Alloy steel, Mild Steel,
Pre-hardened steel

Austenitic steinless steel, Titanium alloy, Precipitation Hardening Stainless Steel,
Cobalt chomium alloy, Ferritic and Martensitic stainless steel

Workpiece
Material AISI 1010, AISI 1035, AISI 1050, AISI 304, AISI 316, AISI S17400, AISI S17700, AISI 430, AISI 420
ASTM 283, AISI H13, AISI 4140, AISI P21
== a=15° a>15° Depth of cut|Depth of cut a=15° a>15° Depth of cut|{Depth of cut
(inch) | Revolution | Table feed | Revolution | Table feed & & Revolution | Table feed | Revolution | Table feed ap ae
(min’™) (IPM) (min™) (IPM) (inch) (inch) (min™) (IPM) (min™) (IPM) (inch) (inch)
.0625 | 30000 283.5 20000 118.1 .0098 .0313 22500 189.0 15000 74.8 .0098 .0313
.0938 | 20000 220.5 13400 102.4 .0165 .0469 15000 137.8 10000 59.1 .0165 .0469
1250 | 15000 177.2 10000 82.7 .0197 .0626 11200 126.0 7500 55.1 .0197 .0626
1563 | 12000 169.3 8000 74.8 .0315 .0781 9000 126.0 6000 55.1 .0315 .0781
1875 | 10000 161.4 6700 70.9 .0394 .0937 7500 118.1 5000 51.2 .0394 .0937
2500 7600 149.6 5000 70.9 .0472 125 5600 118.1 3800 51.2 .0472 125
<ae
Depth of
et %///////7//// 7 =ap
RE : Radius
Copper, Copper alloy Heat resistant alloy
Workpiece
Material Inconel718 etc.
= a=15° a>15° Depth of cut|Depth of cut a=15° a>15° Depth of cut|Depth of cut
(inch) | Revolution | Table feed | Revolution | Table feed E[D EE Revolution | Table feed | Revolution | Table feed ER EE
(min’™) (IPM) (min’) (IPM) (inch) (inch) (min™) (IPM) (min™) (IPM) (inch) (inch)
.0625 | 36000 338.6 24000 141.7 .0098 .0313 6000 25.2 4000 134 .0051 .0313
0938 | 24000 263.8 16000 122.0 .0165 .0469 4000 20.9 2700 9.8 .0083 .0469
1250 | 18000 212.6 12000 98.4 .0197 .0626 3000 19.7 2000 8.3 .0098 .0626
1563 | 14000 196.9 9600 90.6 .0315 .0781 2400 16.9 1600 7.5 .0157 .0781
1875 | 12000 192.9 8000 82.7 .0394 .0937 2000 16.5 1300 71 .0197 .0937
2500 9100 181.1 6000 86.6 .0472 125 1500 13.8 1000 5.9 .0236 .0125
<ae
Depth of
cut / _ <ap
RE : Radius

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
Note 2) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 3) If the depth of cut is smaller than this table, feed rate can be increased.
Note 4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.
Note 5) a is the inclination of the machined surface.
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SMART MIRACLE END MILLS

VQ4WB

NEW

Lollipop, Short cut length, 4 flute

D

i

Carbon Steel, Alloy Steel, Cast Iron | ool Stel, PreHardened Seel Hartened See] - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat Resistant Allog|  COPPerAlloy | Aluminum Alloy
©) ©) ©) ©) O
. g _\ BHTA212°
oo e - I
&
RE APMX a
LU
LF
0.5<RE<3
+0.01
4<DCON<6
0
- 0.008
@ Multi-function ball end mill with a lollipop shape for 5-axis machining.
@ Optimal for back deburring, undercutting, and inner curved surface machining.
(mm)
No. of X
Order Number RE DC APMX LU DN LF DCON Flutes 9
(%)
VQ4WBRO0050N06E280 0.5 1.0 0.88 6 0.61 50 4 4 [ )
VQ4WBRO0065N08E280 0.65 1.3 1.14 8 0.80 50 4 4 ()
VQ4WBRO0090N06E280 0.9 1.8 1.58 6 1.1 50 4 4 (]
VQ4WBRO0100NO6E280 1.0 2.0 1.76 6 1.24 60 6 4 (]
VQ4WBR0140N16E280 14 2.8 2.47 16 1.74 60 6 4 ®
VQ4WBR0150N08E280 15 3.0 2.64 8 1.87 60 6 4 (]
VQ4WBRO0190N12E280 1.9 3.8 3.35 12 2.37 60 6 4 [
VQ4WBR0200N12E280 2.0 4.0 BI58 12 2.50 60 6 4 ()
VQ4WBR0240N16E280 2.4 4.8 4.23 16 3.00 70 6 4 (]
VQ4WBR0250N12E280 2.5 5.0 4.41 12 3.13 80 6 4 (]
VQ4WBRO0300N12E280 3.0 6.0 5.29 12 3.76 80 6 4 ®

may not work.

@ : USA Stock
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For special products other than the above tool specifications, please contact our sales department.

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
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RECOMMENDED CUTTING CONDITIONS
B Chamfering (Debarring)

Milld Steels, Carbon Steels, Copper Alloys, Austentic, Ferritic and Martensitic Stainless Steels,
Pre-hardened Steels Precipitation Hardening Stainless Steels, Cobalt Chrome
Workpiece Material Alloys, Titanium Alloys
AISI 1045, 4140, 1010, P20, P21, 4340, ASTM A36 etc. AISI 304, 316, 630, 631, 431, 420, Ti-6Al-4V,
15-5PH, 17-4PH etc.
DC RE Revolution Table Feed Depth of Cut Revolution Table Feed Depth of Cut
(mm) (inch) (mm) (inch) n (min") vf (IPM) Max.CF (inch) n (min’") vf (IPM) Max.CF (inch)
1.0 .039 | 0.5 .020 19000 11.8 .004 14000 8.7 .004
1.3 .051 | 0.65 | .026 15000 16.5 .005 11000 12.2 .005
1.8 .071 | 0.9 .035 11000 22.4 .007 8000 16.5 .007
2.0 .079 | 1.0 .039 9500 24.0 .008 7200 18.1 .008
2.8 110 | 1.4 .055 6800 29.9 .01 5100 224 .01
3.0 118 | 1.5 .059 6400 30.3 .012 4800 22.8 .012
3.8 150 | 1.9 .075 5000 33.1 .015 3800 25.2 .015
4.0 157 | 2.0 .079 4800 34.6 .016 3600 26.0 .016
4.8 189 | 2.4 .094 4000 37.8 .019 3000 28.3 .019
5.0 197 | 2.5 .098 3800 38.2 .020 2900 29.1 .020
6.0 .236 | 3.0 118 3200 39.4 .024 2400 30.3 .024
Ll
&
Depth of Cut o
v :ﬁ
o
RE : Radius

M Internal Profile / Undercut

Workpiece Material

Milld Steels, Carbon Steels, Copper Alloys,

Pre-hardened Steels

AISI 1045, 4140, 1010, P20, P21, 4340, ASTM A36 etc.

Austentic, Ferritic and Martensitic Stainless Steels,
Precipitation Hardening Stainless Steels, Cobalt Chrome

Alloys, Titanium Alloys

AISI 304, 316, 630, 631, 431, 420, Ti-6Al-4V,

15-5PH, 17-4PH etc.

DC RE Revolution Table Feed Depth of Cut Revolution Table Feed Depth of Cut
(mm) (inch) (mm) (inch) n (min’") vf (IPM) ae (inch) n (min’") vf (IPM) ae (inch)
2.0 .079 1.0 .039 9500 18.1 .001 7200 11.4 .001
3.0 118 1.5 .059 6400 22.0 .004 4800 13.8 .004
4.0 157 2.0 .079 4800 25.6 .006 3600 15.4 .006
5.0 197 2.5 .098 3800 28.7 .007 2900 17.3 .007
6.0 236 3.0 .118 3200 30.3 .009 2400 18.1 .009
f ap<o3Rre l
Depth of Cut
ie’l‘\ RE : Radius

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work. When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

Note 4) For sizes RE 0.5, 0.65, 0.9, 1.4, 1.9 and RE 2.4 which have long neck lengths, internal profile milling and round shape slotting are not
recommended.
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SMART MIRACLE END MILLS

VQ4WB

Lollipop, Short cut length, 4 flute

M Radiused Shape Slotting

Workpiece Material

Milld Steels, Carbon Steels, Copper Alloys,
Pre-hardened Steels

AISI 1045, 4140, 1010, P20, P21, 4340,

Austentic, Ferritic and Martensitic Stainless Steels,

Precipitation Hardening Stainless Steels, Cobalt Chrome
Alloys, Titanium Alloys
AISI 304, 316, 630, 631, 431, 420, Ti-6Al-4V,

ASTM A36 etc. 15-5PH, 17-4PH etc.
DC RE Depth of Cut Depth of Cut
Revolgtj?n Table Feed a6 Max. ae Revol_ut_i1on Feed Rate ae Max. ae
(mm) (inch) (mm) (inch) n (min™) vf (IPM) (inch) (inch) n (min™) vf (IPM) (inch) (inch)
2.0 .079 1.0 .039 9500 11.8 .001 .002 7200 55 .001 .002
3.0 118 1.5 .059 6400 15.0 .004 .008 4800 7.5 .004 .008
4.0 157 2.0 .079 4800 17.3 .006 .011 3600 9.1 .006 .01
5.0 197 25 .098 3800 19.3 .007 .021 2900 10.2 .007 .021
6.0 236 3.0 118 3200 201 .009 .035 2400 10.6 .009 .035
Max Cut of Depth  Max Cut of Depth
Depth of Cut
ae | RE : Radius

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work. When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution

and the feed rate proportionately.

Note 4) For sizes RE 0.5, 0.65, 0.9, 1.4, 1.9 and RE 2.4 which have long neck lengths, internal profile milling and round shape slotting are not
recommended.
Note 5) Though max ae means stably machinable cutting condition, maximum depth of calculated by effective cutting edge angle is 0.3 times
RE. (In that case please reduce the revolution and feed rate than this table.)



VQ5M HV = Inch sizes

NEW

00

39°
40°

&®

End mill, Medium cut length, 5 flute, Irregular helix flutes o
Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pre-Hardened Stee, Hardened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, n
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| CoPPSrAlloy | Aluminum Alloy
©) O © ©)
E | [S]
] (=]
4
APMX 3
LE e
2500'<DCS. 500"
0
- .0012"
2500°$DCONS 3750"| DCON=.5000"
0 0
- .0002" - .0003"
@ SMART MIRACLE irregular helix end mills for reducing vibration and for delivering stable
performance on difficult-to-cut materials and long overhang applications.
(inch)
No. of X
Order Number DC APMX LF DCON Flutes fe]
0
VQ5MHVD1/4 .2500 .625 2.500 .2500 5 [
VQ5MHVD5/16 3125 .750 2.750 3125 5 [}
VQ5MHVD3/8 .3750 .875 3.250 3750 5 ®
VQ5MHVD1/2 .5000 1.125 4.000 .5000 5 [ J

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

@ : USA Stock

1SO13399

>1002

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL W .

1175



CARBIDE

BALL SQUARE

14
L
&
-
=
Ll
o
o
<
o0
(&)
=
e
o
=
o
oz
o
w
.
=
<t
I
(&)

SOLID END MILLS

1176

SMART MIRACLE END MILLS

VQ5M HVRB = Inch sizes

Corner radius, Medium cut length, 5 flute, Irregular helix flutes

NEW

39°
A 40°
<= ar

&

Carbon Steel, Alloy Steel, Cast Iron {Too Steel,PreHardened Stel, Hartened el - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |HeatResistantAlloy] C°PPSrAlloy | Aluminum Alloy
©) O ©) ©)
T — | BN
4
RE” | APMX 3
LF a
L0010"<RE< 030"
+.0006"
2500"<DC< 500"
0
- .0012"
2500°$DCON 3750'| DCON=.5000"
0 0
- .0002" - .0003"
@ SMART MIRACLE corner radius, irregular helix end mills for reducing vibration and for delivering stable
performance on difficult-to-cut materials and long overhang applications.
(inch)
No. of X
Order Number DC RE APMX LF DCON Flutes fe]
0
VQ5MHVRBD1/4R010 .2500 .010 .625 2.500 .2500 5 (]
VQ5MHVRBD5/16R015 3125 .015 .750 2.750 .3125 5 ()
VQ5MHVRBD3/8R030 3750 .030 .875 3.250 .3750 5 [
VQ5MHVRBD1/2R030 .5000 .030 1.125 4.000 .5000 5 (]

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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VQ5MHYV - inchsizes v YQ5MHVRB - Inch sizes W

End mill, Medium cut length, 5 flute, Irregular helix flutes Corner radius, Medium cut length, 5 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS
Hl Side milling

(inch)
Carbon Steels(~30HRC) Alloy Steels, Pre-hardened Steels
Workpiece Material
DC High Speed Cutting | General Purpose Cutting Depth of | Depth of High Speed Cutting | General Purpose Cutting Depth of | Depth of
inch) | Revolution| Table Feed | Revolution| Table Feed Cut Cut  |Revolution| Table Feed | Revolution | Table Feed Cut Cut
(mm) | nch) 1" miny | vE(IPM) | n (min') | vf(1PM) | @p (inch) | ae (inch) | n (min') | vf(PM) | n (min") | vf(PM) | ap (inch) | ae (inch)
6.350, .2500 7500 90.6 6000 63.0 375 .075 6000 47.2 5000 31.5 375 .075
7.938| .3125 6000 90.6 4800 63.0 469 .094 4800 51.2 4000 35.4 469 .094
9.525 .3750 5000 90.6 4000 59.1 .563 113 4000 51.2 3300 33.5 .563 113
12.700, .5000 3800 66.9 3000 433 .750 150 3000 433 2500 29.5 .750 150
ae
Depth of Cut ap
Austenitic Stainless Steels, Titanium Alloys Precipitation Hardening Steinless Steels, Cobalt Chrome Alloys
Workpiece Material
DC High Speed Cutting | General Purpose Cutting Depth of | Depth of High Speed Cutting | General Purpose Cutting Depth of | Depth of
i) |Revolution| Table Feed |Revolution | Table Feed Cut Cut |Revolution| Table Feed | Revolution | Table Feed Cut Cut
(mm) - (nch) 1" (min") | vE(IPM) | n (min) | vf(PM) | ap (inch) | ae (inch) | n (min') | vf(1IPM) | n (min™) | vf(IPM) | ap (inch) | ae (inch)
6.350| .2500 | 5000 39.4 4000 25.6 375 .050 3800 37.4 3500 21.7 375 .050
7.938| .3125 | 4000 43.3 3200 29.5 469 .063 3000 43.3 2800 25.6 469 .063
9.525| .3750 | 3300 51.2 2700 33.5 .563 .075 2500 39.4 2300 23.6 .563 .075
12.700| .5000 | 2500 39.4 2000 27.6 .750 .100 1900 30.3 1800 19.7 .750 .100
ae
Depth of Cut ap

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.
Note 2) When cutting titanium alloys, the use of water-soluble cutting fluid is effective.
Note 3) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills.
However, if the rigidity of the machine or the workpiece material installation is poor, vibration or abnomal sound can occur.
In this case, please reduce the revolution and the feed rate proportionately, or set a lower depth of cut.
Note 4) If the depth of cut is smaller, the revolution and the feed rate can be increased.
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SMART MIRACLE END MILLS

VQSM HV = Inch sizes

NEW

End mill, Medium cut length, 5 flute, Irregular helix flutes

VQ5M HVRB = Inch sizes

Corner radius, Medium cut length, 5 flute, Irregular helix flutes

NEW

M Slot Milling

Workpiece Material

Carbon Steels(-30HRC)

Alloy Steels, Pre-hardened Steels

DC High Speed Cutting General Purpose Cutting Depth of Cut High Speed Cutting General Purpose Cutting Depth of Cut
. Revolution | Table Feed | Revolution | Table Feed ap Revolution | Table Feed | Revolution | Table Feed ap
(mm) 1 neh) | miny | vEPM) | n(min?) | vE@PM) | G(nch) | n(min?) | vEQPM) | n(min") | vE(PM) (inch)
6.350| .2500 7500 55.1 5000 37.4 .250 6000 31.5 4000 19.7 .250
7.938| .3125 6000 55.1 4000 354 312 4800 SIS 3200 19.7 312
9.525| .3750 5000 51.2 3300 33.5 375 4000 28.3 2700 17.7 375
12.700| .5000 3800 39.4 2500 25.6 .500 3000 23.2 2000 13.8 .500
DC
Depth of Cut W ap
i
Austenitic Stainless Steels, Titanium Alloys Precipitation Hardening Steinless Steels
Workpiece Material
DC High Speed Cutting General Purpose Cutting Depth of Cut High Speed Cutting General Purpose Cutting Depth of Cut
. Revolution | Table Feed | Revolution | Table Feed ap Revolution | Table Feed | Revolution | Table Feed ap
(mm) 1 neh) | miny | vEPM) | n(min?) | vE@PM) | Gnch) | n(min?) | vEQPM) | n(min?) | vE(PM) (inch)
6.350| .2500 5000 34.3 3000 13.8 .250 3000 23.6 2500 11.8 .250
7.938| .3125 4000 39.4 2400 15.7 312 2400 23.6 2000 11.8 312
9.525| .3750 3300 37.8 2000 17.7 375 2000 21.7 1700 9.8 375
12.700| .5000 2500 31.5 1500 13.8 .500 1500 17.7 1300 7.9 .500

Depth of Cut

% %ap
h

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.
Note 2) When cutting titanium alloys, the use of water-soluble cutting fluid is effective.
Note 3) The irregular helix flute end mill has a larger effect on controlling vibration when compred to standard end mills.

However, if the rigidity of the machine or the workpiece material installation is poor, vibration or abnomal sound can occur.

In this case, please reduce the revolution and the feed rate proportionately, or set a lower depth of cut.
Note 4) If the depth of cut is smaller, the revolution and the feed rate can be increased.



VQ6MHVCH

End mill, Medium cut length, 6 flute, Irregular helix flutes, with multiple thru-coolant

L0000

Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pe-Hadened Steel Hadened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| COPPerAlloy | Aluminum Alloy
©) ©) © © @)
I T N
CoolStar &g —— NS | Tyt
APMX %
LF g
DC=12 DC>12
0 0
- 0.020 - 0.030
DCON=10 | DCON=12 | DCON=16 | DCON=20
0 0 0 0
- 0.009 - 0.011 - 0.011 - 0.013
@ Vibration control end mill with multiple thru-coolant holes ensures stable machining
on difficult-to-cut materials and applications requiring long overhangs. (mm)
R
Order Number DC APMX LF DCON s 5| 2 [Type
ZL| ®
VQ6MHVCHD1000 10 22 70 10 6 | ® | 1
VQ6MHVCHD1200 12 26 75 12 6 ® 1
VQ6MHVCHD1600 16 32 90 16 6 ® 1
VQ6MHVCHD2000 20 38 100 20 6 | ® | 1
@ : USA Stock 15013399 > 1002
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SMART MIRACLE END MILLS

VQ6MHVRBCH

Corner radius, Medium cut length, 6 flute, Irregular helix flutes, with multiple thru-coolant

0@

43.

O

45

Carbon Steel, Alloy Steel, Cast Iron {Too Stel, PreHardened Seel Hardened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| €°PPerAlloy | Aluminum Alloy
@) O ©) ©) O
— b1 : ———r  [Typel
/|_APMX z
RE LF 8
(=]
0.5<RE<4
+0.015
DC=<12 DC>12
W 0 0
- 0.020 - 0.030
‘ DCON=10 | DCON=12 | DCON=16 | DCON=20
@ 0 0 0 0
- 0.009 - 0.011 - 0.011 - 0.013
@ Vibration control corner radius end mill with multiple thru-coolant holes ensures stable
machining on difficult-to-cut materials and applications requiring long overhangs. (mm)
58| 3
Order Number DC RE APMX LF DCON c 5| & |Type
ZiL| ®
VQ6MHVRBCHD1000R050 10 0.5 22 70 10 6 | ® 1
VQ6MHVRBCHD1000R100 10 1 22 70 10 6 ® 1
VQ6MHVRBCHD1200R050 12 0.5 26 75 12 6 ® 1
VQ6MHVRBCHD1200R100 12 1 26 75 12 6 ® 1
VQ6MHVRBCHD1600R100 16 1 32 90 16 6 | @ 1
VQ6MHVRBCHD1600R300 16 3 32 90 16 6 | ® 1
VQ6MHVRBCHD1600R400 16 4 32 90 16 6 (] 1
VQ6MHVRBCHD2000R100 20 1 38 100 20 6 (] 1
VQ6MHVRBCHD2000R300 20 3 38 100 20 6 ® 1
VQ6MHVRBCHD2000R400 20 4 38 100 20 6 | ® 1
@ : USA Stock 15013399 > 1002




VQ6MHVCH

End mill, Medium cut length, 6 flute, Irreqular helix flutes, with muttiple thru-coolant -~ Corner radius, Medium cut length, 6 flute, Irregular helix flutes, with multiple thru-coolant

VQ6MHVRBCH

RECOMMENDED CUTTING CONDITIONS
H Shoulder milling

Alloy Steel, Tool Steel,
Pre-hardened Steel

Austenitic Stainless Steel(<200HB)
Titanium Alloy

Copper, Copper Alloy

CARBIDE

Heat Resistant Alloy

Workpiece
il AISI H13, AISI W1-10, AISI P21 | AISI 304, AISI 316, Ti-6AL-4V Inconel 718
|
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed :tl
(mm) | (inch) (min) (IPM) (min™) (IPM) (min) (IPM) (min") (IPM) )
10 | .394 - - 4800 78.7 - - 1300 10.2
12 | .472 - - 4000 78.7 - — 1100 9.1
16 | .630 4000 86.6 3000 63.0 2400 55.1 800 71
20 | .787 3200 74.8 2400 55.1 1900 43.3 640 5.9
<0.12DC <0.05DC
Depth of 0.5DC—1.5DC 0.5DC—1.5DC
Cut
DC : Dia.

H Trochoid milling

Alloy Steel, Tool Steel,
Pre-hardened Steel

Austenitic Stainless Steel(<200HB)
Titanium Alloy

Workpiece
stz AISI H13, AISI W1-10, AISI P21 | AISI 304, AISI 316, Ti-6AL-4V
DC Revolution Table feed Revolution Table feed
(mm) | (inch) (min™") (IPM) (min™) (IPM)
10 |.394 - — 4800 55.1
12 | .472 — — 4000 47.2
16 |.630 4000 63.0 3000 43.3
20 |.787 3200 55.1 2400 354
1.5DC=<
7—1<0.12DC
Depth of /
Cut .
%%%mmc
A
DC : Dia.

Note 1) If the depth of cut is smaller, the revolution and the feed rate can be increased.
Note 2) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution and
the feed rate proportionately, or set a lower depth of cut.
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SMART MIRACLE END MILLS

VQTSMVRB

Corner radius, Medium cut length, 5 flute, Irregular helix flutes, with coolant hole

4.5

@ 40°
g//' 43

OO

Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pe-Hadened Steel Hadened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| €°PPerAlloy | Aluminum Alloy
©
=z
a
— APMX >
RE LU o
\'LF 8
\_ APMXJ <
"1 Curved
' Edge
RE
+0.02
DC<16 20<DC<25
W 0 0
- 0.03 - 0.04
‘ DCON=16 |20<DCON<25
0 e
- 0.011 - 0.013
@ Flute geometry suitable for slot milling.
@ The sharp corner R edges provide long tool life in machining of titanium alloys. (mm)
Order Number DC RE | APMX | LU DN LF | DCON Hﬂi gg Stock | Type
New VQTS5MVRB160R100N48C 16 1 34 48 15.5 120 16 5 ° 1
New VQT5MVRB160R300N48C 16 3 34 48 185 120 16 5 (] 1
New VQT5MVRB160R400N48C 16 4 34 48 15.5 120 16 5 (] 1
New VQTS5MVRB200R100N60C 20 1 44 60 19.5 135 20 5 () 1
New VQTS5MVRB200R300N60C 20 3 44 60 19.5 135 20 5 [} 1
New VQTS5MVRB200R400N60C 20 4 44 60 19.5 135 20 5 () 1
New VQTS5MVRB200R600N60C 20 6 44 60 19.5 135 20 5 ® 1
New VQTS5MVRB250R100N75C 25 1 54 75 24.5 155 25 5 ® 1
New VQT5MVRB250R300N75C 25 3 54 75 24.5 155 25 5 [ ] 1
New VQT5MVRB250R400N75C 25 4 54 75 24.5 155 25 5 () 1
New VQTS5MVRB250R600N75C 25 6 54 75 24.5 155 25 5 [} 1

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)

may not work.

When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.

@ : USA Stock

1SO13399
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RECOMMENDED CUTTING CONDITIONS

H Shoulder milling
Overhang Length DCx3 (DC=Dia.)

Titanium Alloys

Workpigce
Material | 1 sA14V etc.
DC RE (Cutting Speed| Revolution | Table Feed |Depth of Cut|Width of Cut
(mm) | (inch) | (mm) | (inch) | ve(SFM) | n(min') | vf(IPM) | ap (inch) | ae (inch)
1 [.039| 260 1600 31.5 1.260 .097
16 |.630( 3 |.118| 260 1600 31.5 1.260 .094
4 |.157| 260 1600 31.5 1.260 .094
1 |.039| 260 1300 25.6 1.575 .118
3 |.118| 260 1300 25.6 1.575 .118
20 787\ 4 |.457| 260 | 1300 | 256 | 1575 | .118
6 |.236| 260 1300 25.6 1.575 118
1 |.039| 260 1000 19.7 1.969 .150
3 |.118| 260 1000 19.7 1.969 .150
25 |.984) 4 |457| 260 | 1000 | 197 | 1.969 | .150
6 |.236| 260 1000 19.7 1.969 .150
ae
Depth of Cut ap
H Slot milling
Depth of Cut DCx1 Depth of Cut DCx2
]
Workpiece Titanium Alloys Workpiece Titanium Alloys
Material | ; gAL4V etc. Material | i sAL-4V etc.
DC RE Cutting Speed| Revolution | Table Feed |Depth of Cut DC RE Cutting Speed| Revolution | Table Feed |Depth of Cut
(mm) | (inch) | (mm) | (inch) | ve(SFM) | n(min) | vf(IPM) | ap (inch) (mm) | (inch) | (mm) | (inch) | Ve (SFM) | n(min) | vf(IPM) | ap (inch)
1 [.039| 195 1200 16.5 .630 1 [.039| 195 1200 94 1.260
16 |[.630| 3 |.118| 195 1200 16.5 .630 16 |.630| 3 |.118( 195 1200 94 1.260
4 |.157| 195 1200 11.8 .630 4 |.157| 195 1200 71 1.260
1 [.039| 195 950 13.0 .787 1 [.039| 195 950 7.5 1.575
3 |.118| 195 950 13.0 787 3 |.118| 195 950 7.5 1.575
20 |.787 4 (157 195 950 13.0 .787 20 |.787 4 [(.157| 195 950 7.5 1.575
6 |.236| 195 950 9.4 787 6 |.236( 195 950 5.6 1.575
1 |.039| 165 640 8.7 .984 1 [.039| 165 640 5.1 1.969
3 |.118| 165 640 8.7 .984 3 |.118| 165 640 5.1 1.969
25 984 4 |457| 165 | 640 | 87 | 984 25 1-984| 4 |457| 165 | 640 | 5.1 | 1.969
6 |.236| 165 640 6.3 .984 6 |.236| 165 640 3.8 1.969

Depth of Cut

DC

% % ap
/h DC=Dia.

Depth of Cut

DC

% % ap
4 DC=Dia.

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.
Note 2) When cutting titanium alloy, the use of water-soluble cutting fluid is effective.
Note 3) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is poor, vibration or abnormal sound can occur.
In this case, please reduce the revolution and the feed rate proportionately, or set a lower depth of cut.
Note 4) If the depth of cut is smaller, the revolution and the feed rate can be increased.
Note 5) When machining a deep slot exceeding 1D, use a holder with a high gripping strength or an anti slippage mechanism.
Also, make sure that the clamping force and rigidity are sufficient before use.
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SMART MIRACLE END MILLS

VQT

6UR

Barrel, Medium cut length, 6 flute

00O

Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pe-Hadened Steel Hadened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| €°PPerAlloy | Aluminum Alloy
@) © @)
RE1 RE2
q ﬁ# 8 S } Type1
APMX LF §
[=]
RE1<4 RE2<100
+0.01 +0.01
‘ DCON<10 | DCON=12
© S
- 0.009 - 0.011
@ Nose and tangential form part has two distinct radii.
@ Irregular pitch design prevents chattering. (mm)
Order Number DC RE1 RE2 APMX LF DCON H‘L}t gsf Stock | Type
VQT6URR020R075S08 8 2 75 21 90 8 6 ) 1
VQT6URRO020R085S10 10 2 85 26 100 10 6 ([ ] 1
VQT6URRO30R075S10 10 3 75 22 100 10 6 (] 1
VQT6URR040R100S12 12 4 100 25 110 12 6 [ 1

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, an internal contact / non-electric type or laser tool setter is recommended.

@ : USA Stock
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RECOMMENDED CUTTING CONDITIONS

H Effective Angle

Please refer to the table below for the use of the nose radius (RE1) and tangential form radius (RE2).

(inch)
Nose Radius Tangential Form Radius
Order Number RE1 Effective Angle RE2 Effective Angle
VQT6URRO020R075S08 .079 (2mm) 76.6° 2.953 ( 75mm) 13.4°
VQT6URRO020R085S10 .079 (2mm) 74.5° 3.346 ( 85mm) 15.5°
VQT6URRO030R075S10 .118 (3mm) 76.4° 2.953 ( 75mm) 13.6°
VQT6URR040R100S12 157 (4mm) 78.3° 3.937 (100mm) 11.7°

M Side Milling with the Use of the Tangential Form Radius (RE2)

RE2

Effective Angle

RE1

Effective Angle

Workpiece Material

Mild steel (<180HB)

Carbon steel, Alloy steel (180—280HB)

Austenitic stainless steel (<200HB)
Titanium alloy

Aluminum alloy (Si<5%)

DC RE2 Revolution | Table feed | Depth of cut | Revolution | Table feed | Depth of cut | Revolution | Table feed | Depth of cut
mm inch mm inch (min™) (IPM) ap (inch) (min™) (IPM) ap (inch) (min™) (IPM) ap (inch)

8 |.315| 75 [2.953| 8000 94.5 .002-.012 3200 30.3 .002-.012 | 16000 189.0 | .002-.012
10 |.394| 85 3.346| 6400 74.8 .002-.012 2500 23.6 .002-.012 | 13000 153.5 | .002-.012
10 |.394| 75 2.953| 6400 74.8 .002-.012 2500 23.6 .002-.012 | 13000 153.5 | .002-.012
12 |.472 | 100 3.937| 5300 63.0 .002-.012 2100 19.7 .002-.012 | 11000 129.9 | .002-.012

Hl Depth of Cut Calculation Table Based on Tangential Form Radius (RE2) and Cusp Height (h) (inch)
Order Number RE2 Cusp Height h [.000004|.000012|.000020|.000031|.000039|.000118|.000197|.000315
VQT6URR020R075S08 |2.953 ( 75mm) .0096 | .0167 | .0216 | .0273 | .0305 | .0528 | .0682 | .0863
VQT6URRO30R075S10 |2.953 ( 75mm) .0096 | .0167 | .0216 | .0273 | .0305 | .0528 | .0682 | .0863
Depth of Cut ap
VQT6URR020R085S10 |3.346 ( 85mm) .0103 | .0178 | .0230 | .0291 .0325 | .0562 | .0726 | .0918
VQT6URR040R100S12 |3.937 (100mm) .0111 .0193 | .0249 | .0315 | .0352 | .0610 | .0787 | .0996

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)

may not work.

When measuring the tool length, an internal contact/non-electric type or laser tool setter is recommended.
Note 2) Recommended for finish cutting only.
Note 3) The tool contact part differs between the nose radius and tangential form radius depending on machining geometries and tilt angles.
Select suitable cutting conditions according to tool contact parts.

|
|
|

|

RE1
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SMART MIRACLE END MILLS

VQTG6UR

Barrel, Medium cut length, 6 flute

CARBIDE

RECOMMENDED CUTTING CONDITIONS
B Fillet Milling with the Use of the Nose Radius (RE1)

Mild Steel (<180HB) Austenitic Stainless Steel (<200HB) Aluminum Alloy (Si<5%)
Carbon Steel, Alloy Steel (180—280HB) | Titanium Alloy

Workpiece Material

DC RE1 Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut

mm inch mm inch (min"") (IPM) | ap (inch) | ae (inch) [ (min™) (IPM) | ap (inch) | ae (inch) [ (min™") (IPM) |ap (inch) | ae (inch)
8 |.315| 2 |.079 |16000 | 94.5 .016 | .039 | 6400 | 22.8 .016 | .039 | 32000 | 189.0 | .016 .039
10 [.394| 2 |.079 (16000 | 94.5 | .016 | .039 | 6400 | 22.8 | .016 | .039 |32000| 189.0 | .016 | .039
10 .394, 3 |.118|11000| 66.9 | .024 | .059 | 4200 | 15.0 | .024 | .059 (21000 | 126.0 | .024 | .059
12 |.472| 4 |.157| 8000 | 47.2 .031 .079 | 3200 | 11.4 .031 .079 [16000| 94.5 | .031 .079

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
When measuring the tool length, an internal contact/non-electric type or laser tool setter is recommended.

Note 2) Recommended for finish cutting only.

Note 3) The tool contact part differs between the nose radius and tangential form radius depending on machining geometries and tilt angles.
Select suitable cutting conditions according to tool contact parts.

ae:Pick Feed

SOLID END MILLS .CHAMFER ROUGHING [:Y;LISM TAPER RADIUS BALL SQUARE
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VQN2MB

NEW

Ball nose, Medium cut length, 2 flute

RE<1.5

000

RE>1.5

Carbon Steel, Alloy Steel, Cast Iron {ToolSteel, re Herdened See, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel [ IRTIREEEENENEN  CopperAlloy | Aluminum Alloy
©
4
‘ e \ BHTA2 15°
8l H - | Typet
E RE APMX 3
LU 9
LF
\_ BHTA215°
APMX Z
RE LF §
RE<6
£0.010 8 : - =1 Type3
DCON=6 |8<DCON<10| DCON=12 APMX z
0 0 0 RE LF 15
- 0.005 - 0.006 - 0.008 o
@ (Al, Ti, Si) N-based coating exhibits excellent wear and chipping resistance when machining heat resistant super alloys.
@ The R cutting edge rake angle and ball nose geometry have been optimised to improve strength.
(mm)
No. of %
Order Number RE DC APMX LU DN LF DCON | Flutes ge] Type
n
VQN2MBR0050 0.5 1 1 4 0.94 60 6 2 (] 1
VQN2MBR0100 1.0 2 2 6 1.9 60 6 2 () 1
VQN2MBRO0150 1.5 3 3 8 2.9 60 6 2 (] 1
VQN2MBR0200 2.0 4 8 - - 60 6 2 ( J 2
VQN2MBR0250 2.5 5 12 - - 60 6 2 (] 2
VQN2MBR0300 3.0 6 12 - - 60 6 2 ( 3
VQN2MBR0400 4.0 8 14 - - 70 8 2 ° 3
VQN2MBR0500 5.0 10 18 - — 80 10 2 () 8
VQN2MBR0600 6.0 12 22 - - 80 12 2 (] 3
@ : USA Stock 1SO13399 > 1002
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SMART MIRACLE END MILLS

VQN2MB

Ball nose, Medium cut length, 2 flute

RECOMMENDED CUTTING CONDITIONS

CARBIDE

Nickel-based Heat Resistant Super Alloy
Workpiece Material
Inconel718, Inconel713C, WASPALOY etc.
RE a=15° a>15° Depth of Cut| Depth of Cut
) i) Revolution | Table Feed [ Revolution | Table Feed &P &=
(SFM) (IPM) (SFM) (IPM) (inch) (inch)
0.5 .020 65 252 65 29.9 .004 .010
1.0 .039 65 12.6 65 15.0 .008 .020
1.5 .059 65 9.8 65 9.8 .012 .030
2.0 .079 65 7.5 65 8.7 .016 .039
2.5 .098 65 71 65 7.9 .020 .049
3.0 118 65 6.7 65 8.3 .024 .059
4.0 157 60 5.1 60 6.3 .031 .079
5.0 197 60 5.1 60 5.5 .039 .098
6.0 .236 60 4.3 60 4.7 .047 118
<ae
Depth of cut
. ’ <ap

Note 1) For heat resistant super alloy, the use of water-soluble coolant is effective.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 3) Vibration may occur if the rigidity of machine or workpiece is low. In this case, please reduce the revolution and feed rate
proportionately.

Note 4) a is the inclination angle of the machined surface.

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS [=Y\UBll SQUARE

ae:Pick Feed
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VQN4MB

NEW

Ball nose, Medium cut length, 4 flute

200

Carbon Steel, Alloy Steel, Cast Iron |Too tel, Preardned Seel HardenedSieel - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy] CoPPerAlloy | Aluminum Alloy
©)
=
a \_ BHTA2 15° Tvoe
Q 4# / B l HF ype
LU Q
LF
_\ BHTA215°
Q i B ’Hk Type2
APMX Z
RE LF ]
o
@ RE<6
£0.010 9 3 Type3
DCON=6 [(8<DCON<10, DCON=12 APMX =z
0 0 0 RE LF 3
- 0.005 - 0.006 - 0.008 a
@ (Al, Ti, Si) N-based coating exhibits excellent wear and chipping resistance when machining heat resistant super alloys.
@ The 2-flute end cutting edge provides excellent chip evacuation and is ideal for rough machining.
(mm)
No. of %
Order Number RE DC APMX LU DN LF DCON | Flutes 9 Type
n
VQN4MBR0100 1.0 2 2 6 1.9 60 6 4 (] 1
VQN4MBRO0150 1.5 & & 8 2.9 60 6 4 (] 1
VQN4MBR0200 2.0 4 8 — — 60 6 4 (] 2
VQN4MBR0250 2.5 5 12 - — 60 6 4 (] 2
VQN4MBRO0300 3.0 6 12 - - 60 6 4 (] 3
VQN4MBR0400 4.0 8 14 - - 70 8 4 (] 3
VQN4MBR0500 5.0 10 18 - - 80 10 4 [ J 3
VQN4MBR0600 6.0 12 22 - - 80 12 4 (] 3
RECOMMENDED CUTTING CONDITIONS
Note 1) For heat resistant super alloy, the use of water-
Nickel-based Heat Resistant Super Alloy soluble coolant is effective.
Note 2) If the depth of cut is shallow, the revolution and
Workpiece Material feed rate can be increased.
Note 3) Vibration may occur if the rigidity of machine or
Inconel718, Inconel713C, WASPALOY etc. workpiece is low. In this case, please reduce
o ° the revolution and feed rate proportionately.
RE <15 15
* @z Depth of Cut|Depth of Cut  Note 4) o is the inclination angle of the machined
(mm} (inch) Revolution | Table Feed| Revolution | Table Feed &P &= surface.
(SFM) (IPM) (SFM) (IPM) (inch) (inch)
1.0 .039 65 15.0 65 201 .008 .020
1.5 .059 65 13.4 65 16.5 .012 .030
2.0 .079 65 12.6 65 15.0 .016 .039
2.5 .098 65 9.8 65 12.2 .020 .049
3.0 .118 65 8.3 65 9.8 .024 .059
4.0 157 60 6.3 60 7.5 .031 .079
5.0 197 60 5.9 60 7.9 .039 .098
6.0 .236 60 59 60 6.7 .047 118
<ae
7 ae:Pick Feed
@ : USA Stock 1SO13399 > 1002

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS [[ETARMN SQUARE .
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CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS [=Y\UBll SQUARE
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SMART MIRACLE

END MILLS

VQN4MBF =

Ball nose, Medium cut length, 4 flute

00

Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pre-Hardened Stee, Hardened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, n
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel [ IRTIREEEENENEN  CopperAlloy | Aluminum Alloy
©
4
a \ BHTA2 15° Tvoe
Q / B% ype
LU 9
LF
\_ BHTA215°
APMX z
RE LF §
@ RE<6
+0.010 9 3 Type3
DCON=6 [8<DCON=<10| DCON=12 APMX z
0 0 0 RE LF 3
- 0.005 - 0.006 - 0.008 Q
@ (Al, Ti, Si) N-based coating exhibits excellent wear and chipping resistance when machining heat resistant super alloys.
@ The 4-flute end cutting edge is also ideal for 5-axis machining.
(mm)
No. of 5
Order Number RE DC APMX LU DN LF DCON | Flutes fe] Type
n
VQN4MBFR0100 1.0 2 2 6 1.9 60 6 4 ® 1
VQN4MBFR0150 1.5 3 3 8 29 60 6 4 (] 1
VQN4MBFR0200 2.0 4 8 - - 60 6 4 (] 2
VQN4MBFR0250 25 5 12 — — 60 6 4 (] 2
VQN4MBFR0300 3.0 6 12 - - 60 6 4 (] 3
VQN4MBFR0400 4.0 8 14 - — 70 8 4 (] 3
VQN4MBFR0500 5.0 10 18 - - 80 10 4 ® 3
VQN4MBFR0600 6.0 12 22 - - 80 12 4 (] 3
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Nickel-based Heat Resistant Super Alloy

Workpiece Material

Inconel718, Inconel713C, WASPALQY etc.

RE a<15° a>15°

. Revolution | Table Feed | Depth of Cut| Revolution | Table Feed | Depth of Cut Depth_of cut
(mm) | neh) | Tiseny | pmy | aeGnohy | (SFM) | (PM) | ae (inoh) | 20
1.0 .039 65 7.1 .016 65 12.2 .020 .008
1.5 .059 65 6.7 .024 65 13.4 .030 .012
2.0 .079 65 7.5 .031 65 12.6 .039 .016
2.5 .098 65 59 .039 65 9.8 .049 .020
3.0 118 65 6.7 .047 65 9.8 .059 .024
4.0 157 60 5.1 .063 60 7.5 .079 .031
5.0 197 60 3.9 .079 60 7.9 .098 .039
6.0 .236 60 5.1 .094 60 6.7 118 .047

<ae

Depth of cut

<ap
A

Note 1) For heat resistant super alloy, the use of water-soluble coolant is effective.
Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) Vibration may occur if the rigidity of machine or workpiece is low. In this case, please reduce the revolution and feed rate

proportionately.

Note 4) a is the inclination angle of the machined surface.

@ : USA Stock

ae:Pick Feed

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS [[ETARMN SQUARE .
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SOLID END MILLS . CHAMFER ROUGHING BARREL TAPER

1192

SMART MIRACLE END MILLS

VQN4/6MVRB =

Corner Radius, Medium cut length, 4/6 flute

VQN4

VQN6

VQN4

OO D

VQN6

Carbon Steel, Alloy Steel, Cast Iron | Tool See,PreHardened Stel, Hardened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel [ IRTIREEEENENEN  CopperAlloy | Aluminum Alloy
©

@OQ

e e

VQN4 VQNG6
+0.015 +0.02
DC=<12
0
- 0.02
DCON=6 [8<DCON<10| DCON=12
0 0 0
- 0.008 - 0.009 - 0.011

APMX

} BHTA2 15°

Type1

LF

DCON

DC

Type2

RE

APMX

LF

DCON

(Al Ti, Si) N-based coating exhibits excellent wear and chipping resistance when machining heat resistant super alloys.
Optimized number of flutes for efficient and stable machining.

(mm)
No. of X
Order Number DC RE APMX LF DCON Flutes % Type
VQN4MVRBD0300R030 3 0.3 7 45 6 4 ® 1
VQN4MVRBD0300R050 3 0.5 7 45 6 4 ® 1
VQN4MVRBD0400R030 4 0.3 10 45 6 4 [ 1
VQN4MVRBD0400R050 4 0.5 10 45 6 4 () 1
VQN4MVRBD0500R050 5 0.5 12 50 6 4 [ 1
VQN4MVRBD0600R050 6 0.5 13 50 6 4 ® 2
VQN4MVRBDO0600R100 6 1 13 50 6 4 ® 2
VQN6MVRBD0800R050 8 0.5 19 60 8 6 (] 2
VQN6MVRBD0800R100 8 1 19 60 8 6 (] 2
VQN6MVRBD1000R050 10 0.5 22 70 10 6 (] 2
VQN6MVRBD1000R100 10 1 22 70 10 6 [ 2
VQN6MVRBD1200R050 12 0.5 26 75 12 6 ® 2
VQN6MVRBD1200R100 12 1 26 75 12 6 ® 2
@ : USA Stock 1SO13399 > 1002




CARBIDE

RECOMMENDED CUTTING CONDITIONS

H Side milling

1]

Nickel-based Heat Resistant Super Alloy E

=2

Workpiece Material 8

Inconel718, Inconel713C, WASPALQY etc. :II

<

— Number of | Revolution | Table Feed Deptggf Cut Deptr;gf Cut o
G| @ e (A WP (inch) (inch)
3 118 4 4200 13.4 A77 .012
4 157 4 3200 10.2 .236 .016

5 197 4 2500 11.8 .295 .020 o

6 .236 4 2100 9.8 .354 .024 1T}

8 .315 6 1600 1.4 472 .031 &

10 -394 6 1300 12.2 591 .039 =

12 472 6 1100 10.2 .709 .047 d

4

ae 4

<

Depth of cut ap m

(O]

=

=

(O]

=)

- - o

H Slot milling o

-

Nickel-based Heat Resistant Super Alloy =

=

Workpiece Material o

Inconel718, Inconel713C, WASPALOY etc.

e Number of|  Revolution Table Feed Deptgsf e (7))

mm) | (nchy | Tutes (SFM) (IPM) (inch) o

3 118 4 3200 10.2 .059 E

4 157 4 2400 7.5 .079 w

5 197 4 1900 9.1 .098 %

6 .236 4 1600 7.5 118 8
8 .315 6 1200 5.5 157
10 -394 6 1000 4.7 197
12 472 6 800 5.5 .236

DC

Depth of cut ap

h

Note 1) For heat resistant super alloy, the use of water-soluble coolant is effective.

Note 2) Chattering can still occur if the machine rigidity and clamping method are insufficient.
In these cases the feed and speed should be reduced proportionately.

Note 3) If the depth of cut is shallow, the revolution and feed rate can be increased.
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SMART MIRACLE END MILLS

VQXL

End mill, Short cut length, 3—4 flute, Long neck

200

DC<0.3 DC=0.4

Carbon Steel, Alloy Steel, Cast Iron [ToolSeel, Pre-Hardened Stee, Hardened Sl | - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  °PPerAlloy | Aluminum Alloy
©) ©) ©) © O
_ _I Oimg /ﬁBHTAZ 20° 7 ) .
é—‘ a @ . ype
o
= LF 8
DC=<1
0
- 0.010
DCON=4
0
- 0.005
@ The use of SMART MIRACLE Coating improves chip discharge dramatically.
@ Multi-cutters at a small diameter of ¢ 1 is realized.
(mm)
No.of| &

Order Number DC APMX LU DN LF DCON Flutes (% Type
VQXLD0020N006 0.2 0.3 0.6 0.18 40 4 3 (] 1
VQXLDO0030N009 0.3 0.5 0.9 0.28 40 4 8 (] 1
VQXLDO0030N015 0.3 0.5 1.5 0.28 40 4 3 ( 1
VQXLD0040NO010 0.4 0.6 1 0.37 40 4 4 [ ] 1
VQXLDO0040N018 0.4 0.6 1.8 0.37 40 4 4 [ ] 1
VQXLDO0050N015 0.5 0.7 1.5 0.46 40 4 4 (] 1
VQXLDO0050N025 0.5 0.7 2.5 0.46 40 4 4 (] 1
VQXLDO0050N030 0.5 0.7 & 0.46 40 4 4 (] 1
VQXLD0060N030 0.6 0.9 3 0.57 40 4 4 ( 1
VQXLDO0070N035 0.7 1 15 0.67 40 4 4 [ J 1
VQXLDO0080ON024 0.8 1.2 24 0.77 40 4 4 [ ] 1
VQXLDO008ON030 0.8 1.2 & 0.77 40 4 4 [ ] 1
VQXLDO0080ON040 0.8 1.2 4 0.77 40 4 4 [ ] 1
VQXLD0100N050 1 1.5 5 0.96 40 4 4 ( 1

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.

TORX Chart
1ISO 10664
Order Number TORX Type
VQXLD0020N006 T4
VQXLD0030N009 T6
VQXLDO0030NO015
VQXLDO0040NO10 T8
VQXLD0040N018
VQXLDO0050N015
VQXLD0050N025 T15
VQXLDO0050N030
VQXLD0080N024 125
VQXLDO0080N040
VQXLDO0100N050 T40
@ : USA Stock

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.



RECOMMENDED CUTTING CONDITIONS
H Side milling

Carbon steel, Alloy steel,
Austenitic stainless steel, Titanium alloy

Heat resistant alloy, Pre-hardened steel, Hardened steel

Workpiece Cobalt chromium alloy, Copper, Copper alloy
Materta AISI 1045, AISI 4140, AISI 4340, AISI 304, AISI 316, AISI 304LN, AISI [ Inconel718, AISI P21, AISI P20, AISI H13, AISI L6, AISI 431, AISI 420
316LN, Ti-6Al-4V
DC LU Cutting speed | Revolution | Table feed | Depth of cut | Depth of cut | Cutting speed | Revolution | Table feed | Depth of cut | Depth of cut
(mm) | (mm) (m/min) (min-1) (mm/min) ap (mm) ae (mm) (m/min) (min-1) (mm/min) ap (mm) ae (mm)
0.2 | 0.6 25 40000 360 0.03 0.01 20 32000 290 0.03 0.01
0.3 | 0.9 40 40000 480 0.045 0.015 20 21000 250 0.045 0.015
0.3 | 1.5 40 40000 360 0.045 0.015 20 21000 190 0.045 0.015
04 |1 50 40000 800 0.06 0.02 20 16000 320 0.06 0.02
04 1.8 50 40000 560 0.06 0.02 20 16000 220 0.06 0.025
05 | 1.5 60 38000 910 0.075 0.025 20 13000 310 0.075 0.025
0.5 | 2.5 60 38000 610 0.075 0.025 20 13000 210 0.075 0.025
0.5 | 3 60 38000 550 0.075 0.025 20 13000 180 0.075 0.025
0.6 | 3 60 32000 640 0.09 0.03 20 10500 210 0.09 0.03
0.7 | 3.5 60 27000 650 0.11 0.035 20 9100 200 0.11 0.035
0.8 | 24 60 24000 960 0.12 0.04 20 8000 260 0.12 0.04
0.8 | 3 60 24000 860 0.12 0.04 20 8000 230 0.12 0.04
0.8 4 60 24000 670 0.12 0.04 20 8000 190 0.12 0.04
1 5 60 20000 800 0.15 0.05 20 6500 210 0.15 0.05
~—ae

Depth of cut

ap

H Bottom face milling

Carbon steel, Alloy steel,
Austenitic stainless steel, Titanium alloy

Heat resistant alloy, Pre-hardened steel, Hardened steel

Workpiece Cobalt chromium alloy, Copper, Copper alloy
Materia! AISI 1045, AISI 4140, AISI 4340, AISI 304, AISI 316, AISI 304LN, AISI | Inconel718, AISI P21, AISI P20, AISI H13, AISI L6, AISI 431, AISI 420
316LN, Ti-6Al-4V

DC LU Cutting speed | Revolution | Table feed | Depth of cut | Depth of cut | Cutting speed | Revolution | Table feed | Depth of cut | Depth of cut
(mm) | (mm) (m/min) (min-1) (mm/min) ap (mm) ae (mm) (m/min) (min-1) (mm/min) ap (mm) ae (mm)
0.2 | 0.6 25 40000 360 0.015 <0.2 20 32000 290 0.015 <0.1
0.3 | 0.9 40 40000 480 0.025 <0.3 20 21000 250 0.025 <0.15
03 | 1.5 40 40000 360 0.02 <0.3 20 21000 190 0.02 <0.15
04 | 1 50 40000 800 0.03 <0.4 20 16000 320 0.03 <0.2
0.4 1.8 50 40000 560 0.02 <04 20 16000 220 0.02 <0.2
05 | 1.5 60 38000 910 0.04 <0.5 20 13000 310 0.04 <0.25
0.5 | 2.5 60 38000 610 0.03 <0.5 20 13000 210 0.03 <0.25
0.5 | 3 60 38000 550 0.03 <0.5 20 13000 180 0.03 <0.25
0.6 | 3 60 32000 640 0.035 <0.6 20 10500 210 0.035 <0.3
0.7 | 3.5 60 27000 640 0.035 <0.7 20 9100 190 0.035 <0.35
0.8 | 24 60 24000 960 0.06 <0.8 20 8000 260 0.06 <04
0.8 | 3 60 24000 840 0.05 <0.8 20 8000 230 0.05 <0.4
0.8 | 4 60 24000 670 0.04 <0.8 20 8000 190 0.04 <0.4
1 5 60 20000 800 0.05 <1 20 6500 210 0.05 <0.5

Depth of cut

ae

%&

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) When the depth of cut is smaller than shown the revolution and feed rate can be increased.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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SMART MIRACLE END MILLS

VQXL

End mill, Short cut length, 3—4 flute, Long neck

CARBIDE
RECOMMENDED CUTTING CONDITIONS
l Slotting
Carbon steel, Alloy steel, Heat resistant alloy, Pre-hardened steel, Hardened steel
Austenitic stainless steel, Titanium alloy
Workpiece Cobalt chromium alloy, Copper, Copper alloy
Materta AISI 1045, AISI 4140, AISI 4340, AISI 304, AISI 306, AISI 304LN, AISI [ Inconel718, AISI P21, AISI P20, AISI H13, AISI L6, AISI 431, AISI 420
316LN, Ti-6Al-4V
DC LU Cutting speed Revolution Table feed Depth of cut Cutting speed Revolution Table feed Depth of cut
(mm) | (mm) (m/min) (min-1) (mm/min) ap (mm) (m/min) (min-1) (mm/min) ap (mm)
0.2 | 0.6 20 30000 270 0.03 15 24000 220 0.03
0.3 | 0.9 30 30000 360 0.045 14 15000 180 0.045
0.3 | 1.5 30 30000 270 0.045 14 15000 140 0.045
04 | 1 40 30000 600 0.06 15 12000 240 0.06
04 | 1.8 40 30000 420 0.06 15 12000 170 0.06
0.5 | 1.5 45 28000 670 0.075 15 9500 230 0.075
0.5 | 2.5 45 28000 450 0.075 15 9500 150 0.075
05 | 3 45 28000 390 0.075 15 9500 130 0.075
0.6 | 3 45 24000 480 0.09 15 7800 160 0.09
0.7 | 3.5 45 20000 480 0.1 15 6800 140 0.1
0.8 | 2.4 45 18000 720 0.12 15 6000 190 0.12
08 | 3 45 18000 650 0.12 15 6000 170 0.12
08 | 4 45 18000 500 0.12 15 6000 140 0.12
1 5 45 15000 600 0.15 15 4800 150 0.15
DC
Depth of cut ap
4 DC : Dia.

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.

Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion.

Note 3) When the depth of cut is smaller than shown the feed rate can be increased.

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL M .
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IMPACT MIRACLE END MILLS

VF2XL

End mill, 2 flute, Long neck

900

DC<3 DC=3
Carbon Steel, Alloy Steel, Cast Iron {Too Seel, Pe-Hardened Sieel Hardened Steel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainlese Steel | Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
O ©) ©) ©)
zZ 1 BHTA2 12°
2 =] - Typef
APMX §
LU a
LF
0.2<DC=<3
0
- 0.020
4<DCON=<6
0
- 0.008
@ 2 flute long neck end mill for high-speed machining of hardened steels.
(mm)
No.of | &
Order Number DC APMX LU DN LF DCON Flutes 9 Type
%)
VF2XLD0020N006 0.2 0.3 0.6 0.17 45 4 2 * 1
VF2XLD0030N010 0.3 0.5 1 0.27 45 4 2 * 1
VF2XLD0040N010 0.4 0.6 1 0.36 45 4 2 * 1
VF2XLD0040N020 0.4 0.6 2 0.36 45 4 2 * 1
VF2XLD0050N020 0.5 0.8 2 0.46 45 4 2 * 1
VF2XLD0050N040 0.5 0.8 4 0.46 45 4 2 * 1
VF2XLD0060N020 0.6 0.9 2 0.56 45 4 2 * 1
VF2XLD0060N040 0.6 0.9 4 0.56 45 4 2 * 1
VF2XLD0080N040 0.8 1.2 4 0.76 45 4 2 * 1
VF2XLD0080N060 0.8 1.2 6 0.76 45 4 2 * 1
VF2XLD0100N040 1 1.5 4 0.94 50 4 2 * 1
VF2XLD0100N060 1 1.5 6 0.94 50 4 2 * 1
VF2XLD0100N080 1 1.5 8 0.94 50 4 2 * 1
VF2XLD0100N120 1 1.5 12 0.94 50 4 2 * 1
VF2XLD0150N060 1.5 2.3 6 1.44 50 4 2 * 1
VF2XLD0150N080 1.5 2.3 8 1.44 50 4 2 * 1
VF2XLD0150N100 1.5 2.3 10 1.44 50 4 2 * 1
VF2XLD0150N120 1.5 2.3 12 1.44 50 4 2 * 1
VF2XLD0150N160 1.5 2.3 16 1.44 60 4 2 * 1
VF2XLD0200N060 2 3 6 1.9 50 4 2 * 1
VF2XLD0200N100 2 3 10 1.9 50 4 2 * 1
VF2XLD0200N120 2 8 12 1.9 50 4 2 * 1
VF2XLD0200N160 2 3 16 1.9 60 4 2 * 1
VF2XLD0200N200 2 8 20 1.9 60 4 2 * 1
VF2XLD0300N120 3 4.5 12 2.9 50 6 2 * 1
VF2XLD0300N200 8 4.5 20 2.9 60 6 2 * 1

% : Stocked in Japan

1SO13399

>1002

CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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IMPACT MIRACLE END MILLS

VF2XL

End mill, 2 flute, Long neck

CARBIDE

RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Workpiece Material
AlSI H13 etc. AISI D2 etc.

ﬂ DC LU Revolution Table feed Depth of cut per pass | Revolution Table feed Depth of cut per pass
. (mm) (mm) (min™) (mm/min) (IPM) ap (mm) (min™) (mm/min) (IPM) ap (mm)
- 0.2 0.6 40000 400 15.7 0.004 40000 360 14.2 0.004
é 0.3 1 40000 500 19.7 0.006 40000 450 17.7 0.004
- 0.4 1 40000 800 31.5 0.008 36000 500 19.7 0.006
D 2 40000 500 19.7 0.007 30000 350 13.8 0.005
(=) 0.5 2 40000 800 31.5 0.01 30000 600 23.6 0.009
§ . 4 36000 600 23.6 0.008 27000 450 17.7 0.007
4 0.6 2 40000 1000 39.4 0.015 30000 700 27.6 0.012
Id_J i 4 36000 800 SIES 0.01 27000 500 19.7 0.01
ﬁ 0.8 4 36000 1200 47.2 0.03 27000 900 35.4 0.02
r 6 30000 900 35.4 0.02 22000 650 25.6 0.015
& 4 32000 1600 63.0 0.05 24000 1100 43.3 0.04
D<£ 1 6 32000 1400 55.1 0.04 24000 1000 39.4 0.03
(o) 8 28000 1000 39.4 0.03 21000 750 29.5 0.02
o 12 24000 500 19.7 0.02 18000 370 14.6 0.01
= 6 22000 1200 47.2 0.08 16000 900 35.4 0.06
3 8 22000 1100 43.3 0.07 16000 800 31.5 0.05
: 1.5 10 22000 1000 39.4 0.06 16000 750 29.5 0.04
o 12 20000 800 SIES 0.05 15000 600 23.6 0.03
<E,: 16 18000 500 19.7 0.03 13000 350 13.8 0.02
5 6 16000 1000 39.4 0.15 12000 750 29.5 0.15

10 16000 800 31.5 0.1 12000 600 23.6 0.08

2 12 16000 800 SIES 0.08 12000 600 23.6 0.06

16 15000 600 23.6 0.06 11000 450 17.7 0.05
] 20 14000 500 19.7 0.05 10000 350 13.8 0.04
§ 3 12 11000 800 31.5 0.2 8200 600 23.6 0.15
g 20 11000 500 19.7 0.1 8200 350 13.8 0.1
g DC
8 Depth of cut =
»

//’ DC : Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table
as a start reference point.

1198 % : Stocked in Japan



VF2MV

End mill, Medium cut length, 2 flute, Irregular helix flutes

@ 325°
y 375°

O

Carbon Steel, Alloy Steel, Cast Iron

Tool Steel, Pre-Herdened e, Hardened Steel

Hardened Steel

Hardened Steel

Austenitic

Titanium Alloy,

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| C°PPerAlloy | Aluminum Alloy
O ©) ©)
__—1BHTA215°
) ojj - -— | Typet
a ype
] r = :
LE S
[=]
8 = | Type2
APMX 3
LF g
0.5=DC=<6
0
- 0.020
‘ 4<DCON=<6
D
- 0.008
@ An irregular helix 2 flute square end mill suitable for high-speed machining of hardened steel.
(mm)
No.of | &
Order Number DC APMX LF DCON 9 Type
Flutes | &
VF2MVD0050 0.5 1.3 40 4 2 o 1
VF2MVD0100 1 2.5 40 4 2 ® 1
VF2MVD0150 1.5 3.8 40 4 2 ] 1
VF2MVD0200 2 5 40 4 2 ® 1
VF2MVD0250 2.5 6.3 40 4 2 ° 1
VF2MVD0300 3 7.5 50 6 2 o 1
VF2MVD0400 4 10 50 6 2 o 1
VF2MVD0500 ) 12.5 50 6 2 ® 1
VF2MVD0600 6 15 50 6 2 ] 2
1SO13399 > 1002

CARBIDE
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CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL M .

1200

IMPACT MIRACLE END MILLS

VF2MV

RECOMMENDED CUTTING CONDITIONS

Alloy steel, Tool steel,
Pre-hardened steel

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

Workpiece
Material | As1 H13, AlSI W1—10, AISI H13 etc. AISI D2 etc.
AlSI P21 etc.

DC | Revolution Table feed Depth of cut| Revolution Table feed Depth of cut| Revolution Table feed Depth of cut
(mm) | (min") [ (mm/min) | (1PM) (mm) (min™) [ (mm/min) | (1PM) (mm) (min™) [ (mm/min) | (1PM) (mm)
0.5 40000 1000 394 0.015 40000 960 37.8 0.015 30000 600 23.6 0.01
1 40000 2000 78.7 0.06 32000 1600 63.0 0.06 16000 550 21.7 0.05
1.5 40000 3000 118.1 0.12 32000 1900 74.8 0.08 10600 500 19.7 0.08
2 30000 3000 118.1 0.18 24000 1900 74.8 0.10 8100 400 15.7 0.1
2.5 24000 2600 102.4 0.25 19000 1600 63.0 0.13 6400 350 13.8 0.13
3 20000 2300 90.6 0.30 16000 1400 55.1 0.15 5400 300 11.8 0.15
4 15000 2000 78.7 0.40 12000 1200 47.2 0.20 4000 240 9.4 0.2
5 12000 1600 63.0 0.50 9000 900 354 0.25 3200 190 7.5 0.2
6 10000 1400 55.1 0.60 7000 700 27.6 0.30 2700 160 6.3 0.2

<Please refer to the list above
for depth of cut. DC
Depth of <1DC <Please refer to the list above
cut for depth of cut.
7
DC : Dia.

Note 1) When slotting, reduce the revolutions by 50 - 70% and the feed rate by 40 - 60%.

Note 2) For austenitic stainless steel, titanium and heat resistant alloys, VFMHV is recommended.

Note 3) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.



VF4AMV

End mill, Medium cut length, 4 flute, Irregular helix flutes

L0

() <

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, PreHardened St Hartened kel - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| COPPerAlloy | Aluminum Alloy
O © ©)
L BEES—
APMX 3
LF 8
DC<12 DC>12
0 0
- 0.020 - 0.030
DCON=6 |8<DCON<10 |12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ An irregular helix 4 flute square end mill suitable for high-speed machining of hardened steel.
(mm)
X
Order Number DC APMX LF DCON E‘I‘L’n:; 3 | Type
n
VF4MVDO0600 6 15 50 6 4 [} 1
VF4MVDO0800 8 20 60 8 4 () 1
VF4MVD1000 10 25 70 10 4 (] 1
VF4MVD1200 12 30 90 12 4 ( 1
VF4MVD1600 16 40 100 16 4 * 1
VF4MVD2000 20 50 110 20 4 * 1
@ : USA Stock % : Stocked in Japan 1SO13399 > 1002
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IMPACT MIRACLE END MILLS

VFAMV

End mill, Medium cut length, 4 flute, Irregular helix flutes

RECOMMENDED CUTTING CONDITIONS

CARBIDE

Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
’ Pre-hardened steel
Workpiece
Material | As1 H13, AlSI W1—10, AISI H13 etc. AISI D2 etc.
AlSI P21 etc.
DC | Revolution Table feed Depth of cut | Revolution Table feed Depth of cut | Revolution Table feed Depth of cut
(mm) (min™) | (mm/min) | (1PM) (mm) (min™) | (mm/min) | (1PM) (mm) (min™) | (mm/min) | (1PM) (mm)
6 10000 2100 82.7 0.60 7000 1400 55.1 0.30 2700 320 12.6 0.20
8 8000 1500 59.1 0.80 5600 1100 43.3 0.40 2000 240 94 0.20
10 6400 1400 55.1 1.00 4500 950 374 0.50 1600 210 8.3 0.30
12 5400 1200 47.2 1.00 3800 860 33.9 0.50 1300 160 6.3 0.30
16 2400 550 21.7 3.00 1200 280 11.0 0.80 1000 130 5.1 0.30
20 1900 480 18.9 4.00 1000 240 94 1.00 800 100 3.9 0.30
<Please refer to the list above
for depth of cut. DC
Depth of <1DC <Please refer to the list above
cut for depth of cut.
h
DC : Dia.

Note 1) When slotting, reduce the revolutions by 50 - 70% and the feed rate by 40 - 60%.

Note 2) For austenitic stainless steel, titanium and heat resistant alloys, VFMHV is recommended.

Note 3) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL M

1202



VF6MHV

End mill, Medium cut length, 6 flute, Irregular helix flutes

O

435°
45°

O &

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened Stee, Harcered S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  €°PPerAlloy | Aluminum Alloy
@) O ©) ©
B— S
APMX | z
LF 8
DC=12 DC>12
0 0
- 0.020 - 0.030
DCON=6 |8<DCON=<10|12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ Newly developed irregular helix 6 flute geometry reduces vibrations and achieves high efficiency machining.
Suitable for machining of difficult-to-cut materials such as stainless steel, titanium alloy and inconel.
(mm)
X
Order Number DC APMX LF DCON :‘L’Jté’; S | Type
n
VF6MHVD0600 6 13 50 6 6 * 1
VF6MHVD0800 8 19 60 8 6 * 1
VF6MHVD1000 10 22 70 10 6 * 1
VF6MHVD1200 12 26 75 12 6 * 1
VF6MHVD1600 16 32 90 16 6 * 1
VF6MHVD2000 20 38 100 20 6 * 1

RECOMMENDED CUTTING CONDITIONS

Ml Side milling

Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
. Pre-hardened steel Titanium alloy
Workpiece
Material | AS| H13, AISI W1-10, AISI 304, AISI 306, Inconel718 etc.
AlSI P21 etc. Ti-6Al-4V etc.
DC Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™") (mm/min) (1PM) (min™) (mm/min) (1IPM) (min™") (mm/min) (1PM)
6 10600 2900 114.2 8000 2000 78.7 2100 320 12.6
8 8000 2900 114.2 6000 2000 78.7 1600 300 11.8
10 6400 2700 106.3 4800 2000 78.7 1300 260 10.2
12 5300 2700 106.3 4000 2000 78.7 1100 230 9.1
16 4000 2200 86.6 3000 1600 63.0 800 180 71
20 3200 1900 74.8 2400 1400 55.1 640 150 5.9
<0.1DC <0.05DC
Depth of <1.5DC <1.5DC
cut
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.

% : Stocked in Japan

1SO13399

>1002
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IMPACT MIRACLE END MILLS

VFS8MHVCH

S0

44°
45°

OO%

End mill, Medium cut length, Irregular helix flutes, with multiple thru-coolant
[W1:IV  Carbon Steel, Alloy Steel, Cast Iron | ToolStee, PreHardened Sieel, Hardened Skell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  €oPPerAlloy | Aluminum Alloy
O O ©) ©)
CoolStar IS NN f
f =
APMX | z
LF 8
.|
-
<
(11]
[72]
2 16<DC=20
o 0
§ - 0.03
DCON=16 DCON=20
e 0 0
o - 0.011 - 0.013
ﬁ @ Vibration control end mill with multiple internal through coolant holes ensures stable
3 machining on difficult-to-cut materials and applications requiring long overhangs.
1T}
e (mm)
)
© 5 8| %
= Order Number DC APMX LF DCON 5| & [Type
== ZL|l »
S
= VFS8MHVCHD1600 16 32 90 16 8 * 1
5 VF8MHVCHD2000 20 38 100 20 8 * 1
=
£ RECOMMENDED CUTTING CONDITIONS
o
HSide milling
Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
Workpiece | Pre-hardened steel Titanium alloy
3 Material
= AISI H13, AISI W1-10, AISI P21 [ AISI 304, AISI 306, Ti-6Al-4V Inconel718
=
g DC |Revolution Table feed Revolution Table feed Revolution Table feed
w (mm) | (min™) | (mm/min) | (IPM) (min™) | (mm/min) | (IPM) (min™) | (mm/min) | (IPM)
% 16 4000 2400 94.5 3000 2100 82.7 800 240 9.4
8 20 3200 1900 74.8 2400 1900 74.8 640 200 7.9
<0.08DC <0.05DC
Depth of 0.5DC—1.5DC 0.5DC—1.5DC
cut
H Trochoidal milling DC:Dia.
o Note 1) If the depth of cut is shallow,
- Alloy steel, Tool steel, Pre-hardened steel ?itis;?nrl:c ﬁtamless steel, the revolution and feed rate
W&;ktzur?acle anium afloy can be increased.
AISI H13, AISI W1-10, AISI P21 AISI 304, AIS| 306, Ti-6Al-4V Note 2) The irregular helix flute end
mill has a larger effect on
DC Revolution Table feed Revolution Table feed controlling vibration when
(mm) (min™) (mm/min) (IPM) (min™) (mm/min) (IPM) Compa_red to Standafd
16 4000 1900 74.8 3000 1400 55.1 end mills. However, if the
— rigidity of the machine or
20 3200 1500 59.0 2400 1200 47.2 the workpiece material
——f<— 1.5DC= installation is poor, vibration
v
Depth of ’_‘%/%. <0.08DC or abonrmal sound can occur.
cut %// 0.5DC—1.5DC In this case, please reduce
% . 2R the revolution and feed rate
proportionately, or set a lower
1204 @ :USAStock * : Stocked in Japan DC:Dia. depth of cut.



VFSD

End mill, Short cut length, For hardened materials

Q/m 300
DC<3

49%%

DC>3
Carbon Steel, Aloy Steel, Cast Iron {Too Stel, Pre Hardened Seel HarcenedSteell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  €°PPerAlloy | Aluminum Alloy
©) © ©
___—1 BHTA215°
H 8 5 \\\§—|> - I Type 1
APMX §
LF Q
] \xfg - Type 2
APMX §
LF a
1=DC=12
0
- 0.02
DCON=6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ End mills with Impact Miracle coating for high hardness materials.
(mm)
b
Order Number DC APMX LF DCON No.of | B | 1ype
Flutes | &
VFSDDO0100 1 2 45 6 4 ® 1
VFSDDO0150 15 3 45 6 4 ® 1
VFSDD0200 2 4 45 6 4 ® 1
VFSDD0250 25 5 45 6 4 ® 1
VFSDDO0300 3 6 45 6 6 (] 1
VFSDD0350 8.9 7 45 6 6 (] 1
VFSDDO0400 4 8 45 6 6 (] 1
VFSDDO0500 5 10 50 6 6 (] 1
VFSDDO0600 6 12 50 6 6 (] 2
VFSDDO0800 8 16 60 8 6 (] 2
VFSDD1000 10 20 70 10 6 (] 2
VFSDD1200 12 24 75 12 6 (] 2
1SO13399 > 1002

CARBIDE
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL M .
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IMPACT MIRACLE END MILLS

VFMD

End mill, Medium cut length, For hardened materials

000 =

DC<3 DC>3 DC<3 DC>3
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, reHardened Stee, Harcered S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  €°PPerAlloy | Aluminum Alloy
O ©) ©)
1 BHTA2 15° >
S S— N 2 e
APMX
LF
4
NS & ez
APMX
LF
Y g
DC<12 | DC>12 3ﬁ§\ ]§ Type 3
0 0
- 0.02 - 0.03 APMX LF
DCON=6 |8<DCON=<10 | 12<DCON<16 | 20DCON<25
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ End mills with Impact Miracle coating for high hardness materials.
(mm)
X
Order Number DC APMX LF DCON No.of | 8 | 1pe
Flutes | &
VFMDDO0100 1 3.5 60 6 4 (] 1
VFMDDO0150 1.5 © 60 6 4 ( 1
VFMDD0200 2 7 60 6 4 ( 1
VFMDD0250 25 8 60 6 4 ( J 1
VFMDDO0300 3 10 60 6 6 [ 1
VFMDD0400 4 12 60 6 6 [ 1
VFMDDO0500 5 15 60 6 6 [ 1
VFMDDO0600 6 15 60 6 6 ® 2
VFMDDO0800 8 20 75 8 6 ® 2
VFMDD1000 10 25 80 10 6 [ 2
VFMDD1200 12 30 100 12 6 o 2
VFMDD1400 14 35 105 12 6 * 8
VFMDD1500 15 40 110 16 6 * 1
VFMDD1600 16 40 110 16 6 * 2
VFMDD1800 18 40 120 16 6 * 3
VFMDD2000 20 45 125 20 6 * 2
VFMDD2200 22 45 135 20 6 * 3
VFMDD2500 25 60 160 25 6 * 2
@ : USA Stock % : Stocked in Japan 1SO13399 > 1002




VFSD VFMD

End mill, Short cut length, For hardened materials End mill, Medium cut length, For hardened materials

RECOMMENDED CUTTING CONDITIONS

. Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC)
Material | A\s1 H13 etc. AISI D2 etc. AISI W1, AISI M2 etc.
DC Revolution Table feed Width of cut | Revolution Table feed Width of cut | Revolution Table feed Width of cut
(mm) (min™) | (mm/min) | Pm) | ae(mm) [ (min") | (mm/min) [ (PM) ae (mm) [ (min™) | (mn/min) | (1PM) ae (mm)
1 40000 1200 47.2 0.05 40000 800 31.5 0.03 32000 500 19.7 0.02
2 40000 2000 78.7 0.1 24000 1000 394 0.05 16000 600 23.6 0.05
3 32000 3800 149.6 0.2 16000 1900 74.8 0.1 11000 1200 47.2 0.05
4 24000 4400 173.2 0.2 12000 2200 86.6 0.1 8000 1300 51.2 0.05
6 16000 5800 228.3 0.3 8000 2900 114.2 0.2 5300 1800 70.9 0.1
8 12000 5800 228.3 0.4 6000 2900 114.2 0.2 4000 1800 70.9 0.1
10 9600 5800 228.3 0.5 4800 2900 114.2 0.3 3200 1800 70.9 0.2
12 8000 4800 189.0 0.6 4000 2400 94.5 0.3 2700 1500 59.1 0.2
16 6000 3600 141.7 0.8 3000 1800 70.9 0.5 2000 1100 43.3 0.3
20 4800 2900 114.2 1.0 2400 1400 55.1 0.5 1600 880 34.6 0.3
25 3800 2300 90.6 1.0 1900 1100 43.3 0.5 1300 720 28.3 0.3
ae ae
Depth of
cut <1.5DC <1.0DC

DC : Dia.
M Slot milling with small diameter tools

) Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Workpiece
Material | A1SI H13 etc. AISI D2 etc.

DC Revolution Table feed Depth of cut | Revolution Table feed Depth of cut
(mm) (min™) | (mm/min) (IPM) ap (mm) (min™) [ (mm/min) (IPM) ap (mm)
1 15000 300 11.8 0.1 9500 110 4.3 0.05

2 8000 320 12.6 0.2 4800 190 7.5 0.1
DC
Depth of
cut ap
4 DC : Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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CARBIDE
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IMPACT MIRACLE END MILLS

VFM D = Inch sizes

End mill, Medium cut length, For hardened materials

000 &

DC<1/8 DC>1/8 DC<1/8  DC>1/8
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened Stee, Harcered S| Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  €°PPerAlloy | Aluminum Alloy
O ©) ©)
| | BHTA2 15° >
SS— RN R
APMX
LF
=z
a N - - |§ Type 2
APMX
LF
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
@ .2500"<DCON<.3750"| DCON=.5000"
0 0
- .00035" - .00043"
@ End mills with Impact Miracle coating for high hardness materials.
(inch)
No.of | &
Order Number DC APMX LF DCON ) k] Type
Flutes | &
VFMDD1/32 .0313 .0938 25 .2500 4 (] 1
VFMDD1/16 .0625 .1875 25 .2500 4 (] 1
VFMDD3/32 .0938 .2813 25 .2500 4 (] 1
VFMDD1/8 .1250 3750 25 .2500 6 ( J 1
VFMDD5/32 .1563 .5000 2.5 .2500 6 ( 1
VFMDD3/16 1875 .5630 25 .2500 6 (] 1
VFMDD1/4 .2500 .5630 3.5 .2500 6 (] 2
VFMDD5/16 3125 .6875 4.0 3125 6 ( 2
VFMDD3/8 3750 .8125 4.0 3750 6 (] 2
VFMDD1/2 .5000 1.0938 4.5 .5000 6 (] 2
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Wl Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC)

Material | Ajs1 H13 etc. AISI D2 etc. AISI W1, AISI M2 etc.

DC | Revolution Table feed Width of cut [ Revolution Table feed Width of cut | Revolution Table feed Width of cut

(inch) (min™) | (mm/min) | (Pm) | ae(inch) [ (min") | (mm/min) | (IPM) ae (inch) | (min") | (mm/min) | (IPM) ae (inch)
0313 | 40000 1100 43.3 .0016 40000 800 315 .00094 36000 500 19.6 .00063
0625 | 40000 1800 70.8 .0031 30000 960 37.8 .0019 20000 560 22 .0013
0938 | 40000 2600 102 .0047 20000 1100 43 .0028 13000 680 26.6 .0019
1250 | 30000 4100 161 .0063 15000 2100 82 .0038 10000 1300 49.6 .0025
1563 | 24000 4300 170 .0078 12000 2200 86 .0047 8000 1300 51 .0031
1875 | 20000 4800 189 .0094 10000 2400 94.5 .0056 6700 1400 55 .0038
.2500 | 15000 5800 228 .013 7500 2900 114 .0075 5000 1800 70.8 .005
3125 | 12000 5800 228 .016 6000 2900 114 .0094 4000 1800 70.8 .0063
3750 | 10000 5800 228 .019 5000 2900 114 .01 3300 1800 70.8 .0075
.5000 7500 4500 177 .025 3800 2300 90.5 .015 2500 1400 55 .01

<ae <ae

Des:f; of <1.5DC <1.0DC

DC : Dia.

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

CARBIDE
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IMPACT MIRACLE END MILLS

VFSFPR

Roughing end mill, Short cut length, 3—4 flute

o0

DC<8 DC>8
(W1 Carbon Steel, Alloy Steel, Cast ron | ToolStee PreHardened Sieel, Hardened Sell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
. (<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  €°PPerAlloy | Aluminum Alloy
@) O ©) ©)
i BHTA2 15°
=
- % S Typel
[a]
=
= : % |§ Type2
<
m LF
= e 2
o 8 I ) % l§ Type3
§ APMX
v DCON=6 | 8<DCON<10 | 12<DCON<16 | DCON=20 LF
0 0 0 0
Id-J - 0.008 - 0.009 - 0.011 - 0.013
ﬁ @ Impact Miracle roughing end mills for a wide range of workpiece materials from
i carbon and alloy steel through to difficult-to-cut materials.
L
% (mm)
<
o
No.of | &
Order Number DC APMX LF DCON ke] Type
Flutes | &
VFSFPRD0300 3 6 50 6 3 * 1
o VFSFPRD0400 4 8 50 6 8 * 1
E VFSFPRD0500 5 10 50 6 3 * 1
% VFSFPRD0600 6 12 50 6 8 * 2
O VFSFPRD0700 7 17 60 8 3 * 1
VFSFPRD0800 8 17 60 8 4 * 2
VFSFPRD0900 9 22 70 10 4 * 1
VFSFPRD1000S08 10 22 90 8 4 * 8
g VFSFPRD1000 10 22 70 10 4 * 2
s VFSFPRD1200S10 12 27 100 10 4 * 3
g VFSFPRD1200 12 27 75 12 4 * 2
g VFSFPRD1400 14 27 75 12 4 * 8
35 VFSFPRD1600 16 33 90 16 4 * 2
8 VFSFPRD1800 18 89 90 16 4 * &
VFSFPRD2000 20 38 100 20 4 * 2
1210  *: Stocked in Japan 1S013399 > 1002




RECOMMENDED CUTTING CONDITIONS

CARBIDE

H Side milling
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC) | Heat resistant alloy
Workni Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
orkpiece
Material | 51 1050, AlsSI 35, AISI H13, AISI W1—10, AIS| 304, AlSI 306, AISI H13 etc. Inconel718 etc.
AISI P20 etc. AISI P21 etc. Ti—6AI—4V etc.
DC  |Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed :||
(mm) [ min™) [mmmin)[ (PM) | (Min™) [mmmin)] (Pm) | (Min™) [mmmin)] (pm) | Min”) [mm/ming] (PM) | (Min™) [mm/min)|  (1PM) <
3 16000 960 | 37.8 | 13000 | 640 25.2 | 6400 260 10.2 | 5300 320 12.6 | 4200 70 2.8 o
4 12000 960 | 37.8 9500 | 640 25.2 | 4800 260 10.2 | 4000 320 12.6 | 3200 70 2.8 7))
5 9500 960 | 37.8 7600 | 640 25.2 | 3800 260 10.2 | 3200 320 12.6 | 2500 70 2.8 g
6 8000 960 | 37.8 6400 | 680 26.8 | 3200 290 1.4 2700 340 13.4 | 2100 75 3.0 é
8 6000 | 1050 | 41.3 4800 | 760 29.9 | 2400 340 13.4 | 2000 | 400 15.7 1600 95 3.7
10 4800 | 1050 | 41.3 3800 | 760 29.9 1900 340 134 1600 | 400 15.7 1300 105 41 5
12 4000 960 | 37.8 3200 | 700 27.6 1600 320 12.6 1300 | 400 15.7 1100 110 4.3 &
16 3000 840 | 331 2400 | 620 24.4 1200 300 11.8 1000 360 14.2 800 110 4.3 [
20 2400 760 | 29.9 1900 | 560 22.0 1000 300 11.8 800 320 12.6 600 100 3.9 d
~— <0.5DC ~— <0.3DC g::
Depth of <1.5DC <1DC g
cut
DC : Dia. E
W Slotting &
L
=
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC) | Heat resistant alloy §
Workni Alloy steel (—30HRC) Pre-hardened steel Titanium alloy [
orkpiece
Material | \1s1 1050, AlSI 35, AISI H13, AISI W1—10, AIS| 304, AlSI 306, AISI H13 etc. Inconel718 etc.
AISI P20 etc. AISI P21 etc. Ti—6AI—4V etc.
DC  |Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed »
(mm) | (min™) [(mm/min) (PM) | (Min™) [mm/min)| (PM) | (Min™) [mmmin)] aPM) | (Min™) [mmmin)] @PM) | (Min™) [mm/min)| (1PM) -
3 13000 | 720 28.3 | 11000 | 480 18.9 | 4800 190 7.5 3200 190 7.5 2100 25 1.0 =
4 9500 | 720 28.3 8000 | 480 18.9 | 3600 190 7.5 2400 190 7.5 1600 25 1.0 2
5 7600 | 720 28.3 6400 | 480 18.9 | 3200 190 7.5 1900 190 7.5 1300 25 1.0 g
6 6400 | 720 28.3 5300 | 480 18.9 | 2700 200 7.9 1600 200 7.9 1100 30 1.2 8
8 4800 | 800 315 4000 | 520 20.5 | 2000 220 8.7 1200 220 8.7 800 35 1.4 "
10 3800 | 800 BilES 3200 | 520 20.5 1600 220 8.7 1000 220 8.7 600 35 1.4
12 3200 | 750 29.5 2700 | 520 20.5 1300 210 8.3 800 210 8.3 500 40 1.6
16 2400 | 620 24.4 2000 | 450 17.7 1000 180 71 600 180 71 400 45 1.8
20 1900 | 540 21.3 1600 | 400 15.7 800 160 6.3 500 160 6.3 300 40 1.6
DC DC
Depth of <
cut <1DC <0.5DC
/ /
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the

revolution and the feed rate proportionately.
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IMPACT MIRACLE END MILLS

VFSFPRCH

Roughing end mill, Short cut length, 4 flute, with multiple thru-coolant

SO0V

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened Stee, Harcered Se|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  €°PPerAlloy | Aluminum Alloy
@) O ©) ©
CoolStar | o P R I .
\i ype
8| Wi,
z
[e]
[3)
LF a
DCON=16 | DCON=20
0 0
- 0.011 - 0.013
@ Roughing end mill with multiple internal through coolant holes suitable for difficult-to-cut materials.
(mm)
5 3|
Order Number DC APMX LF DCON s 5| & [Type
ZL| »
VFSFPRCHD1600 16 33 90 16 4 * 1
VFSFPRCHD2000 20 38 100 20 4 * 1
RECOMMENDED CUTTING CONDITIONS
H Side milling
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
Workpiece| Alloy steel (—30HRC) Pre-hardened steel (—45HRC) Titanium alloy
Material
AISI 1050, AISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V Inconel718
DC | Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM) (min™) | (mm/min) (IPM)
16 3000 840 33.1 2400 620 244 1200 300 11.8 800 110 4.3
20 2400 760 29.9 1900 560 22.0 1000 300 11.8 600 100 3.9
+—=<0.5DC <0.3DC
Depth of 0.5DC—1.5DC 0.5DC—1.0DC
cut
M Slotting DC:Dia.
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel,
Workpiece| Alloy steel (—30HRC) Pre-hardened steel (—45HRC) Titanium alloy
Material
AISI 1050, AISI No 35 B, AISI P20 AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6Al-4V
DC Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) (mm/min) (IPM) (min™) (mm/min) (IPM) (min™) (mm/min) (IPM)
16 2400 620 244 2000 450 17.7 800 100 3.9
20 1900 540 21.3 1600 400 15.4 600 80 3.1
DC
Depth of
cut 0.5DC—1.0DC
I
DC:Dia.

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the revolution and feed rate proportionately.

% : Stocked in Japan



VF6SVRCH

Roughing end mill, Short cut length, 6 flute, Iregular helix flutes, with multiple thru-coolant

9

285°
30°

@

Carbon Steel, Aloy Steel, Cast Iron {Too Stel, re Hardened Seel HardenedSteell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  €°PPerAlloy | Aluminum Alloy
©) ©) © ©
CoolStar F i S Typet
Rl
APMX z
LF 8
(=]
DCON=16 | DCON=20
0 0
- 0.011 - 0.013
@ Roughing end mill with multiple internal through coolant holes suitable for difficult-to-cut materials.
(mm)
5 8l %
Order Number DC APMX LF DCON s 5| & [Type
Zo| »
VF6SVRCHD1600 16 33 90 16 6 * 1
VF6SVRCHD2000 20 38 100 20 6 * 1

RECOMMENDED CUTTING CONDITIONS
H Side milling

Alloy steel, Tool steel,

Pre-hardened steel (—45HRC)

Austenitic stainless steel,
Titanium alloy

Heat resistant alloy

Workpigce
Material | A\S1 H13, AISI W1-10, AISI P21 | AISI 304, AISI 306, Ti-6AI-4V Inconel718
DC |Revolution Table feed Revolution Table feed Revolution Table feed
(mm) | (min") | (mm/min) | (PM) (min™) | (mm/min) | (1PM) (min™) | (mm/min) | (1PM)
16 3000 1500 59.1 2400 1200 47.2 800 160 6.3
20 2400 1200 47.2 2000 1000 394 640 140 5.5
<0.3DC <0.2DC
Depth of 0.5DC—1.5DC 0.5DC—1.5DC
cut
DC:Dia.

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the workpiece material installation is poor, vibration or abonrmal sound can occur. In this case, please reduce
the revolution and feed rate proportionately, or set a lower depth of cut.

1SO13399 >1002
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IMPACT MIRACLE END MILLS

VFMFPR

Roughing end mill, Medium cut length, 4 flute

90

CARBIDE

SOLID END MILLS . CHAMFER M BARREL TAPER RADIUS BALL M .

1214

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, re-Hardened Stee, Harcered Se|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  €°PPerAlloy | Aluminum Alloy
O ©) ©)
i BHTA2 15°
R — Type1
4
o
(8]
(=]
8] Type2
APMX §
LF a
DCON=6 | 8<DCON<10 | 12<DCON<16 | DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ Impact Miracle roughing end mills suitable for the machining of deep walled components.
(mm)
X
Order Number DC APMX LF DCON No.of | 8 | 1ype
Flutes | &
VFMFPRDO0500 5 15 60 6 4 * 1
VFMFPRD0600 6 17 60 6 4 * 2
VFMFPRDO0700 7 22 75 8 4 * 1
VFMFPRDO0800 8 28 75 8 4 * 2
VFMFPRDO0900 9 28 100 10 4 * 1
VFMFPRD1000 10 34 100 10 4 * 2
VFMFPRD1200 12 40 110 12 4 * 2
VFMFPRD1600 16 48 125 16 4 * 2
VFMFPRD2000 20 57 140 20 4 * 2
% : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS
H Side milling

Carbon steel, Cast iron,
Alloy steel (—30HRC)

Alloy steel, Tool steel,

Pre-hardened steel

Austenitic stainless steel,
Titanium alloy

Hardened steel (45—55HRC)

Heat resistant alloy

Workpiece
Material | 51 1050, AlSI 35, AIS| H13, AISI W1—10, AIS| 304, AISI 306, AIS| H13 etc. Inconel718 etc.
AIS| P20 etc. AIS| P21 etc. Ti—6AI—4V etc.
DC  |Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
(mm) [ min™) [mmmin)[ (PM) | (Min™) [mmmin)] (Pm) | min™) [mmmin)| @pm) | min) [mmming] (Pm) | (Min™) [(mm/min)| - (1PM)
5 3800 | 360 14.2 | 3200 | 290 11.4 | 2500 | 150 5.9 2500 | 150 5.9 1900 50 2.0
6 3200 | 360 14.2 | 2700 | 290 11.4 | 2100 | 160 6.3 2100 | 160 6.3 1600 60 2.4
8 2400 | 450 17.7 | 2000 | 360 14.2 | 1600 | 160 6.3 1600 | 160 6.3 1200 70 2.8
10 1900 | 450 17.7 | 1600 | 360 14.2 | 1300 | 180 71 1300 | 180 71 1000 75 3.0
12 1600 | 400 15.7 | 1300 | 320 12.6 | 1100 | 180 7.1 1100 | 180 71 800 80 3.1
16 1200 | 360 14.2 | 1000 | 290 11.4 800 | 160 6.3 800 | 160 6.3 600 80 3.1
20 1000 | 340 13.4 800 | 270 10.6 600 | 150 5.9 600 | 150 5.9 500 80 3.1
<0.25DC
Depth of <2.5DC
cut
DC:Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the

revolution and the feed rate proportionately.

CARBIDE

SOLID END MILLS . CHAMFER W BARREL TAPER RADIUS BALL w .
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IMPACT MIRACLE END MILLS

VF2WB

Wide ball nose, Medium cut length, 2 flute

9

[W1:IV  Carbon Steel, Alloy Steel, Cast ron | ToolStee PreHardened Sieel, Hardened Sell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
. (<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  €°PPerAlloy | Aluminum Alloy
@) O O ©) ©)
220° z T BHTA215°
L o (4 - - _
o a ( - Type1
< RB? APMX =z
8 LU S
D LF a
-
-
(11]
3
= ISRE<3
é +0.01
DCON=6
g (D
o - 0.008
ﬁ @ Ball nose end mill suitable for machining of undercut geometries
i and complex geometries using a 5-axis machine.
L
e (mm)
<
o X
(L) No.of | ©
= Order Number RE DC APMX LU DN LF DCON Fi 9 Type
= utes | &
S
8 VF2WBR0100N060 1 2 1.5 6 1.6 60 6 2 * 1
5 VF2WBR0150N080 1.5 3 2 8 24 60 6 2 * 1
E VF2WBR0200N100 2 4 3 10 3.2 60 6 2 * 1
% VF2WBR0300N120 3 6 4 12 4.8 80 6 2 * 1
(&)
RECOMMENDED CUTTING CONDITIONS
|
3 Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel, Hardened steel (45—55HRC)
= Workoi Alloy steel (—30HRC) Pre-hardened steel Titanium alloy
s orkp|§ce
o Material | 5| 1050, AlSI 35, AISI H13, AISI W1—10, AIS| 304, AlSI 306, Ti—6AI—4V etc. | AISI H13 etc.
E AISI P20 etc. AISI P21 etc.
% RE  [Revoluton| Table feed |Depthof cut|Revolution| ~ Table feed  |Depthof cut|Revolution| ~ Table feed  |Depth of cut[Revolution| ~ Table feed | Depth of cut
8 (mm) | (min™) | mmmin)| (Pm) |ap (mm)| min™) [ mm/min) [ (PMm) [@P (MM)| (min™!) [ mmimin) [ (PM) |ap (mm)| (min™) [ (mmmin) | (PM) |ap (mm)

R1 40000| 5000 | 196.9 | 0.07 [40000| 5000 | 196.9 | 0.06 |32000| 2500 | 98.4 | 0.05 |32000| 3000 | 118.1 | 0.03
R1.5 | 32000 5000 | 196.9 | 0.12 |32000| 5000 | 196.9 | 0.11 [26000| 2500 | 98.4 | 0.10 [26000| 3000 | 118.1 | 0.07
R2 24000 | 3800 | 149.6 | 0.15 (24000 | 3800 | 149.6 | 0.13 | 20000 | 2000 | 98.4 | 0.12 | 20000 | 2800 | 110.2 | 0.10
R3 16000 | 2800 | 110.2 | 0.20 |16000| 2800 | 110.2 | 0.18 [13000| 1500 | 59.1 | 0.15 [13000| 2100 | 82.7 | 0.12

<0.05RE (RE =1)
<0.1RE (RE >1
Depth of ( )

cut <ap

RE : Radius

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.
Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

1216 @ :USA Stock * : Stocked in Japan



VFZSB = Inch sizes

Ball nose, Short cut length, 2 flute, For hardened materials

L0

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-Hardened Stee, Harcened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| CoPPerAlloy | Aluminum Alloy
O ©) ©) ©) O O
=
a __{BHTA215° >
E g I : |13 Type 1
RE APMX =
Ly LF
4 =
g SN § Type 2
0156"<RE<.2500" RE” LAPMX LF
+.0002"
@ 2500°<DCONSTTSU"
0
- .00024"
DCON=.5000"
0
- 0.00043"
@ 2 flute ball nose end mills with Impact Miracle coating for high hardness materials.
(inch)
X
Order Number RE DC | APMX | LU DN LF DCON E|°' 18 | Type
utes 1)
VF2SBD1/32 .0156 .0313 .0313 | .0625 .0296 25 .2500 2 (] 1
VF2SBD1/16 .0313 .0625 .0625 1250 .0601 25 .2500 2 (] 1
VF2SBD3/32 .0469 .0938 .0938 1875 .0898 2.5 .2500 2 (] 1
VF2SBD1/8 .0625 .1250 .1250 2500 1211 3.0 .2500 2 (] 1
VF2SBD3/16 .0938 .1875 1875 3750 1835 3.0 .2500 2 [ ] 1
VF2SBD1/4 .1250 .2500 .5000 - - 15 .2500 2 () 2
VF2SBD5/16 .1563 3125 .6250 - - 4.0 3125 2 (] 2
VF2SBD3/8 .1875 .3750 .7500 - - 4.0 .3750 2 () 2
VF2SBD1/2 .2500 .5000 1.0000 — - 4.5 .5000 2 (] 2
1SO13399 > 1002
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CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS [=Y\UBll SQUARE
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IMPACT MIRACLE END MILLS

VFZSB = Inch sizes

Ball nose, Short cut length, 2 flute, For hardened materials

RECOMMENDED CUTTING CONDITIONS

Hardened steel(45—55HRC)

Hardened steel (55—62HRC)

Workpiece
Material | Als1 H13 etc. AISI D2 etc.
RE as<15° a>15° Depth of as1s® S Depth of
(inch) | Revolution Table feed Revolution Table feed ap ‘(’i‘r‘]tch) Revolution Table feed Revolution Table feed ap %‘:ch)
(min") [(mm/min)| (PM) | (Min™) [ (mm/min)| (1PM) (min") (mm/min)| (PM) | (Min") | (mm/min)| (1PM)
R.0156 | 40000 | 6400 252 40000 | 2400 94.5 | .0020 | 40000 | 4000 | 157 40000 | 1600 | 63 .0016
R.0313| 40000 | 9600 378 40000 | 4000 | 157 .0039 | 40000 | 8000 | 315 30000 | 2400 | 94.5 | .0031
R .0469 | 40000 | 10000 394 33000 | 4600 | 182 .0047 | 36000 | 7900 | 312 20000 | 2400 | 94.5 | .0043
R.0625| 38000 | 11000 433 25000 | 4000 | 157 .0051 | 30000 | 7200 | 283 15000 | 2100 | 82.7 | .0047
R.0938| 27000 | 9700 383 17000 | 3100 | 122 0067 | 20000 | 5600 | 220 10000 | 1800 | 70.9 | .0055
R.1250| 20000 | 8000 315 13000 | 2600 | 102 0098 | 15000 | 4500 | 177 7500 | 1500 | 59.1 .0079
R.1563| 16000 | 6400 252 10000 | 2000 78.7 0118 | 12000 | 3600 | 142 6000 | 1200 | 47.2 | .0079
R .1875| 13000 | 5200 205 8400 | 1700 66.9 0197 | 10000 | 3000 | 118 5000 | 1000 | 39.4 | .0079
R.2500| 8500 | 3400 134 5700 | 1100 43.3 0197 6500 | 2100 82.7 3400 680 | 26.8 | .0118
<0.2RE
Depth of
cut / ap
2 _ A
RE : Radius
Workpiece Hardened steel (62—70HRC)
Material | Ajs1 w1, AlSI M2 etc.
RE as15° a>15° Depth of
(inch) | Revolution Table feed Revolution Table feed P ?il;tch) Note 1) a is the inclination of the machined surface.
min™) | (mm/min)|  (PM) | (Min™) | (mm/min)|  (1IPM) Note 2) If the depth of cut is smaller than this table, feed rate
R.0156 | 40000 | 2800 | 110 40000 | 1600 63 .0012 can be increased.
R .0313| 30000 | 4200 165 20000 | 1200 47.2 0024 Note 3) If the rigidity of the machine or the workpiece material
R.0469| 20000 | 3600 | 142 13000 900 354 | .0031 installation is very low, or chattering is generated, please
R.0625| 15000 | 3000 | 118 10000 800 31.5 | .0035 reduce the revolution and the feed rate proportionately.
R.0938 | 10000 | 2200 86.6 6300 630 24.8 | .0039
R.1250( 7500 | 1700 66.9 4800 580 22.7 | .0043 End mil
R.1563| 6000 | 1400 | 551 | 4000 | 480 | 18.9 | .0043 nam
R.1875| 5000 | 1100 43.3 3200 450 17.6 | .0047
R.2500| 3400 750 29.4 2000 280 11 .0047
<0.2RE
Depth of
cut . _ ap
RE : Radius




VF2XLBS

Ball nose, 2 flute, Long neck, Short shank

90

Carbon Steel, Aloy Steel, Cast Iron {Too Steel, Pre Hardened Seel HardenedSteell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy| ~ <°PPeTAlOY | Aluminum Alloy
©) © © ©
4

Effective length
for inclined angle

0.2<RE<1
+0.007
DCON=4
0
- 0.008

=

T

bc

Effective
length

Inclined angle

@ 2 flute long neck ball nose end mill for high-speed machining of hardened steel.

@ Short shank type suitable for use with a shrink fit holder.

APMX
LU

! BHTA2 15°

LF

DCON

(mm)

Type1

No. of| « Effective length
Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|Fiutes| 8 [Type| forinclined angle

@ 05°] 1°] 2°| 3°
VF2XLBSR0020N010 02 | 04032 1 |0.36|13.4°| 40 4 2 | x| 1| 10| 1.0/ 1.1] 1.2
VF2XLBSR0020N020 02 | 04| 032 2 |0.36|11.9° 40 4 2 | x| 1 | 20| 21| 23| 25
VF2XLBSR0020N030 02 | 04| 032 3 |0.36|10.7°| 40 4 2 || 1 | 31| 3.2| 34| 3.7
VF2XLBSR0020N040 02 | 04| 032 4 |036| 9.7°| 40 4 2 | x| 1 | 41| 43| 46| 4.9
VF2XLBSR0025N040 025| 05| 04 | 4 |046| 96°| 40 4 2 | x| 1 | 41| 43| 46| 4.9
VF2XLBSR0025N060 025| 05| 04 | 6 | 046 8.1°| 40 4 2 | x| 1 | 62 64| 69| 74
VF2XLBSR0030N020 03 | 06| 048] 2 | 056 |11.8°| 40 4 2 | x| 1| 21| 22| 23| 25
VF2XLBSR0030N030 03 | 06| 048] 3 | 0.5610.5°| 40 4 2 | x| 1 | 31| 3.3| 35 3.8
VF2XLBSR0030N040 03 | 06| 048] 4 |056| 9.5°| 40 4 2 | x| 1 | 42| 43| 46| 5.0
VF2XLBSR0030N060 03 | 06| 048 6 |0.56| 8.0°| 40 4 2 |x| 1 | 63| 65/ 69| 75
VF2XLBSR0040N040 04 | 08| 064 4 |0.76| 9.4°| 40 4 2 | x| 1 | 42| 43| 46| 5.0
VF2XLBSR0040N060 04 | 08| 064 6 |0.76| 7.8°| 40 4 2 |x| 1 | 63| 65 69 75
VF2XLBSR0050N030 05 | 1 0.8 | 3 |09410.1° 40 4 2 [%x| 1 | 32| 3.3 36| 3.9
VF2XLBSR0050N040 05 | 1 08 | 4 |094| 9.1° 40 4 2 | x| 1 | 42| 44| 48| 5.2
VF2XLBSR0050N060 05 | 1 08 | 6 |094| 7.5° 40 4 2 |x| 1| 63| 66| 71| 7.7
VF2XLBSR0050N080 05 | 1 08 | 8 |094]| 6.4°| 40 4 2 | x| 1 | 84| 88| 9.4|10.2
VF2XLBSR0100N060 1 2 16 | 6 |19 | 64°| 40 4 2 |x| 1| 62 65/ 69| 74
VF2XLBSR0100N080 1 2 16 | 8 |19 | 53°| 40 4 2 | x| 1 | 83| 87| 92| 9.9
VF2XLBSR0100N100 1 2 16 | 10 |19 | 45°| 40 4 2 [*x| 1 [10.4]/10.8/11.5|12.4

* : Stocked in Japan 1SO13399 > 1002
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IMPACT MIRACLE END MILLS

VF2XLB

Ball nose, 2 flute, Long neck

90

Carbon Steel, Aloy Steel, Cast Iron {Too Stel, Pre Hardened Seel HarcenedSeell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  €°PPerAlloy | Aluminum Alloy
©) ©) © ©)
F B2
T
8 r Type 1
RE APMX 5
U BHTA2 12° S
Effective length LF o
for inclined angle °
2<
DO
g5 3
w OI IZn Type 2
o Ns =
RE | | APMX Q
RE<1 RE>1 Inclined angle 7 LU LF 8
+0.007 +0.010
4<DCON=<6
0
- 0.008

@ 2 flute long neck ball nose end mill with Impact Miracle coating for high hardened materials.

(mm)

x| o Effective length
Order Number RE | DC |[APMX| LU | DN | B2 | LF [DCON :“f 3| & for inclined angle
utes| &p |

0.5° | 1° 2° 3°
VF2XLBR0010N005S04 0.1 | 02 |0.16|/05 [0.17|115°] 50 | 4 | 2 |x| 1 | 05| 05| 06 | 0.6
VF2XLBR0010N005S06 01 | 02 |016/05 (017 |11.7°| 50 | 6 | 2 || 1 | 05| 05 | 06 | 0.6
VF2XLBR0010N008S04 01 | 02 /016|0.75/017(112°| 50 | 4 | 2 |[*x| 1 |07 | 08 | 09 | 1.0
VF2XLBR0010N010S04 0.1 | 02 |0.16 |1 0.17(109°| 50 | 4 | 2 |*|[ 1 |10 | 11|12 | 13
VF2XLBR0010N010S06 0.1 | 02 |0.16 |1 0.17(113°| 50 | 6 | 2 |x| 1 |10 11|12 |13
VF2XLBR0010N013S04 0.1 | 02 |0.16|1.25|0.17|10.7°| 50 | 4 | 2 |*x| 1 |13 | 13| 15| 16
VF2XLBR0010N015S04 0.1 | 02 |016|15 [0.17|104°| 50 | 4 | 2 |*x| 1 | 15| 16 | 1.8 | 2.0
VF2XLBR0010N015S06 01 | 02 |0.16|15 [0.17|109°| 50 | 6 | 2 |*x| 1 | 15| 16 | 1.8 | 2.0
VF2XLBR0010N018S04 0.1 | 02 |0.16|1.75/0.17|102°| 50 | 4 | 2 |*x| 1 | 18|19 | 21| 23
VF2XLBR0010N020S04 0.1 | 02 |0.16 |2 017(10° | 50 | 4 | 2 | x| 1 |21 |22 | 24| 26
VF2XLBR0010N025S04 01 | 02 |016|25 |017| 95°] 50 | 4 | 2 || 1 |26 | 27 | 3.0 3.3
VF2XLBR0015N010S04 0.15| 0.3 | 0.24 | 1 027(11° | 50 | 4 | 2 |*|[ 1 |10 |11 |12 | 13
VF2XLBR0015N010S06 0.15| 0.3 |0.24 | 1 027(113°| 50 | 6 | 2 |x| 1 |10 11|12 |13
VF2XLBR0015N013S04 0.15| 0.3 |0.24 |1.25|0.27 |10.7°| 50 | 4 | 2 [x| 1 |13 | 13 |15 | 16
VF2XLBR0015N015S04 0.15| 0.3 |0.24 |15 |0.27|104°| 50 | 4 | 2 |x| 1 |15 |16 | 18 | 1.9
VF2XLBR0015N015S06 0.15| 0.3 |0.24 |15 |0.27|109°| 50 | 6 | 2 [x| 1 |15 | 16 | 1.8 | 1.9
VF2XLBR0015N018S04 0.15] 0.3 |0.24 175|027 (102°| 50 | 4 | 2 |[*x| 1 | 18|19 | 21| 23
VF2XLBR0015N020S04 0.15| 0.3 |0.24 | 2 027] 99° 50 | 4 | 2 | x| 1 |21 |22 |24 | 26
VF2XLBR0015N020S06 0.15| 0.3 |0.24 |2 0.27(106°| 50 | 6 | 2 |x| 1 |21 | 22| 24| 26
VF2XLBR0015N025S04 0.15] 0.3 |024 |25 |027| 95°| 50 | 4 [ 2 |x| 1|26 |27 | 30| 33
VF2XLBR0015N030S04 0.15| 0.3 |0.24 |3 027] 91° 50 | 4 | 2 |»| 1 |31|32]| 36| 3.9
VF2XLBR0015N040S04 0.15| 0.3 | 0.24 | 4 027| 84° 50 | 4 | 2 |x| 1 |42 | 43| 48 | 53
VF2XLBR0020N010S04 02 | 04 /0321 036(11° | 50 | 4 | 2 |e| 1 |10 10| 11|12
VF2XLBR0020N010S06 02 | 04 |0.32|1 036(113°| 50 | 6 | 2 |®| 1 [ 10| 10| 1.1 | 1.2
VF2XLBR0020N015S04 02 | 04 /03215 |036(104°| 50 | 4 [ 2 |®| 1 |15 |16 | 1.7 | 1.9
VF2XLBR0020N015S06 02 | 04 /03215 |036(11° [ 50 | 6 [ 2 |®| 1 |15 | 16 | 1.7 | 1.9
VF2XLBR0020N020S04 02 | 04 /0322 036(10° | 50 | 4 | 2 |e| 1 [ 20|21 |23 | 26
VF2XLBR0020N020S06 02 | 04 /0322 0.36(106°| 50 | 6 | 2 |®|[ 1 | 20 | 21 | 23 | 26
VF2XLBR0020N025S04 02 | 04 /03225 [(036| 95°| 50 | 4 | 2 |®| 1 |26 |27 | 29| 32
VF2XLBR0020N025S06 02 | 04 /03225 [(0.36(103°| 50 | 6 | 2 |®| 1 | 26 | 27 | 29 | 3.2
VF2XLBR0020N030S04 02 | 04 /0323 036] 91°| 50 | 4 | 2 |e| 1 |31 |32]| 35| 3.9

@ : USA Stock * : Stocked in Japan



(mm)
1

x| o Effective length
Order Number RE | DC APMX LU | DN | B2 | LF |DCON §|°'°f 3| ¢ for inclined angle
utes| ¢p | =

0.5°| 1° 2° 3°
VF2XLBR0020N030S06 02 |04 (032 3 [036[10° [50 | 6 | 2 [@| 1 [ 31] 32[ 35| 39 W
VF2XLBR0020N040S04 02 | 04032 4 [036|84° 50 | 4 |2 |@| 1| 41| 43| 47| 52 <
VF2XLBR0020N050S04 02 |04 (032 5 |036| 78| 50| 4 |2 |e| 1| 52| 54| 59| 66 O
VF2XLBR0025N015S04 025 05|04 | 15/046(105° 50 | 4 | 2 |e| 1 | 15| 16| 17| 19 2
VF2XLBR0025N015S06 0.25 05 |04 | 1.5/04611° | 50 | 6 | 2 |@| 1 [ 15 16 17| 19 §&
VF2XLBR0025N020S04 02505 |04 | 2 |046(10° | 50 | 4 | 2 |@| 1 | 20| 21| 23| 26 [
VF2XLBR0025N020S06 025 05|04 | 2 |046/106°| 50 | 6 | 2 |@| 1 | 20| 21| 23| 26 [k
VF2XLBR0025N025S04 025| 05 |04 | 25/046| 95°| 50 | 4 | 2 |e| 1 | 26| 27| 29| 32
VF2XLBR0025N030S04 02505 |04 | 3 |046| 91°| 50 | 4 | 2 |e| 1 | 31| 32| 35| 3.9 g
VF2XLBR0025N030S06 02505 |04 | 3 |046(10° | 50 | 6 | 2 |@| 1 | 31| 32| 35| 39 <«
VF2XLBR0025N035S04 025| 05|04 | 35/046| 87°| 50 | 4 | 2 |@| 1 | 36| 38| 41| 45 &
VF2XLBR0025N040S04 025| 05 (04 | 4 |046|83° 50 | 4 | 2 |®| 1 | 41| 43| 47| 52 K
VF2XLBR0025N040S06 025/ 05|04 | 4 |046| 94°| 50 | 6 | 2 |@| 1 | 41| 43| 47| 52 o
VF2XLBR0025N050S04 025/ 05 04 | 5 |046|77° 50 | 4 | 2 |@| 1| 52| 54| 59| 65 &
VF2XLBR0025N050S06 02505 |04 | 5 |046|89° 50 | 6 | 2 |@| 1 | 52| 54| 59| 65
VF2XLBR0025N060S04 025/ 05 |04 | 6 |046| 72°| 50 | 4 | 2 |@| 1| 62| 65| 71| 79 &
VF2XLBR0025N060S06 025/ 05|04 | 6 046 84° 60 | 6 | 2 |®| 1| 62| 65 71| 79 %
VF2XLBR0030N020S04 03 | 06048 2 |056| 99°| 50 | 4 | 2 |e| 1 | 21| 22| 24| 26 @
VF2XLBR0030N020S06 03 | 06 |048| 2 |056(106° 50 | 6 | 2 |®| 1 | 21| 22| 24| 26 2
VF2XLBR0030N025S04 03 | 06 |048| 25/056| 94°| 50 | 4 | 2 |e| 1 | 26| 27| 30| 3.3 §
VF2XLBR0030N030S04 03 | 0.6 048 3 |056| 9° | 50 | 4 | 2 [@| 1 | 31| 33| 36| 39 ©
VF2XLBR0030N030S06 03 | 06 (048 3 |056|99° 50| 6 | 2 |®| 1| 31| 33| 36| 39
VF2XLBR0030N035S04 03 | 06 |048| 35/056| 86° 50 | 4 | 2 |e| 1 | 36| 38| 42| 46 E
VF2XLBR0030N040S04 03 | 06|048| 4 |056| 83°| 50 | 4 | 2 |@| 1 | 42| 44| 48| 52 &
VF2XLBR0030N040S06 03 | 06 (048 4 |056| 93| 50| 6 | 2 |e| 1| 42| 44| 48| 52 ©
VF2XLBR0030N050S04 03 | 06 (048 5 |056| 76° 50 | 4 | 2 |e| 1| 52| 54| 60| 6.6
VF2XLBR0030N050S06 03 | 06 (048 5 |056| 88°| 50| 6 | 2 |@| 1| 52| 54| 60| 6.6
VF2XLBR0030N060S04 03 | 06 (048 6 |056| 71° 50 | 4 | 2 |e| 1| 63| 65| 71| 7.9
VF2XLBR0030N060S06 03 |06 (048 6 |056| 84° 50 | 6 | 2 |@| 1| 63| 65| 7.1| 7.9 g
VF2XLBR0030N070S04 03 | 06 (048 7 |056|66° 50 | 4 | 2 |e| 1| 73| 76| 83| 9.2 s
VF2XLBR0030N080S04 03 | 06 (048 8 |056| 62°| 50 | 4 | 2 |e| 1| 83| 87| 95|10.6 =
VF2XLBR0030N080S06 03 | 06 |048| 8 |056| 76° 60 | 6 | 2 |@| 1 | 83| 87| 95|106 i
VF2XLBR0040N020S04 04 |08 (064 2 |076] 99°| 50 | 4 | 2 |@| 1 | 21| 22| 23| 26 =
VF2XLBR0040N020S06 04 | 08 |064| 2 |076(106°| 50 | 6 | 2 |®| 1 | 21| 22| 23| 26 9
VF2XLBR0040N030S04 04 |08 |064 3 |076| 89° 50 | 4 | 2 |e| 1| 31| 33| 35| 3.9
VF2XLBR0040N030S06 04 |08 |064| 3 |076| 99° 50 | 6 | 2 |@| 1 | 31| 33| 35| 39
VF2XLBR0040N040S04 04 | 08 (064 4 |076| 82 50 | 4 | 2 |e| 1| 42| 43| 47| 52
VF2XLBR0040N040S06 04 | 08 (064 4 |076] 93| 50 | 6 | 2 |®| 1| 42| 43| 47| 52
VF2XLBR0040N050S04 04 |08 (064 5 |076| 75°| 50 | 4 | 2 |e| 1 | 52| 54| 59| 65
VF2XLBR0040N060S04 04 |08 |064 6 (076 7° | 50| 4 | 2 |e| 1| 63| 65| 71| 7.9
VF2XLBR0040N060S06 04 |08 |064 6 |076| 83| 50| 6 |2 |@| 1| 63| 65| 71| 7.9
VF2XLBR0040N070S04 04 | 08 |064| 7 |076| 65| 50 | 4 | 2 |e| 1| 73| 76| 83| 92
VF2XLBR0040N080S04 04 |08 |064 8 |076| 6.1°| 50 | 4 | 2 |e| 1 | 83| 87| 95|105
VF2XLBR0040N080S06 04 |08 |064) 8 |076| 75°| 50 | 6 | 2 |@| 1 | 83| 87| 95|105
VF2XLBR0040N100S04 04 | 08 (06410 |076| 54° 50 | 4 | 2 |e| 1 [10.4]109]11.9] 13.2
VF2XLBR0040N100S06 04 | 08 |064/10 |076| 6.8° 60 | 6 | 2 |®| 1 [104]109]|11.9]13.2
VF2XLBR0050N030S04 05 |1 |08 | 3 (09488 |50 | 4 |2 |e| 1| 32| 33| 36| 40
VF2XLBR0050N030S06 05 |1 |08 | 3 [094] 98|50 | 6 |2 |e| 1] 32| 33| 36| 40
VF2XLBR0050N040S04 05 |1 |08 | 4 |094 8 | 50| 4 |2 |e| 1| 42| 44| 48| 53
VF2XLBR0050N040S06 05 |1 |08 | 4 (09492 50| 6 | 2 |®| 1| 42| 44| 48| 53
VF2XLBR0050N050S04 05 |1 |08 | 5 |094| 73| 50| 4 |2 |e| 1| 53| 55/ 60| 6.7

13013399 >1002  |221




CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [-TXUMl SQUARE

1222

IMPACT MIRACLE END MILLS

VF2XLB

Ball nose, 2 flute, Long neck

Effective length

(mm)

X
Order Number RE | DC |[APMX| LU | DN | B2 | LF |DCON Elﬂte"sfg Eg for inclined angle

05° 1° | 2° | 3°
VF2XLBR0050N050S06 05 |1 |08 | 5/094/87°/ 50| 6 | 2 |@] 1| 53] 55/ 60| 67
VF2XLBR0050N060S04 05 |1 |08 | 6]094|68 |5 | 4 | 2|e| 1| 63| 66| 72| 80
VF2XLBR0050N060S06 05 |1 |08 | 6/094(82° 50| 6 | 2 |®| 1| 63 66| 72| 80
VF2XLBR0050N070S04 05 |1 |08 | 7 /094|635 | 4 |2 |e| 1| 74| 77| 84| 93
VF2XLBR0050N080S04 05 |1 |08 | 8094|595 | 4 |2 |e| 1| 84 88| 96|106
VF2XLBR0050N080S06 05 |1 |08 | 8 |094|74° 50| 6 | 2 |@| 1| 84| 88| 96| 106
VF2XLBR0050N090S04 05 |1 |08 | 9094|5550 | 4 |2 |e| 1| 95 99[108]| 120
VF2XLBR0050N100S04 05 |1 |08 | 10 |094|52°| 50 | 4 | 2 |e| 1 [105]11.0]120] 13.3
VF2XLBR0050N100S06 05 |1 |08 | 10 094|67°| 50 | 6 | 2 |e| 1 [105]11.0|120] 13.3
VF2XLBR0050N120S04 05 |1 |08 | 12 |094|46°| 50 | 4 | 2 |@| 1 [126]132]14.4]| 159
VF2XLBR0050N120S06 05 |1 |08 | 12 094|61°| 60 | 6 | 2 |@| 1 [126]132]14.4]| 159
VF2XLBR0050N140S04 05 |1 |08 | 14 |094|42°| 60 | 4 | 2 |x| 1 [147]153|16.8]| 186
VF2XLBR0050N160S04 05 |1 |08 | 16 09438 |60 | 4 | 2 [x| 1 [168]175|19.2]213
VF2XLBR0050N160S06 05 |1 |08 | 16 (09453 | 70| 6 | 2 |x| 1 [168]175]19.2|21.3
VF2XLBR0050N180S04 05 |1 |08 | 18 (09435 |60 | 4 | 2 [x| 1 [189]19.7|21.6]23.9
VF2XLBR0050N200S04 05 |1 |08 | 20 09433 |60 | 4 | 2 [x| 1 [21.0]/219]|24.0] 266
VF2XLBR0050N200S06 05 |1 |08 | 20 094|46° 70 | 6 | 2 |x| 1 [21.0]21.9|24.0]| 266
VF2XLBR0060N060S04 06 |12 |096| 6 (114|66°| 50 | 4 | 2 |x| 1 | 63| 66| 72| 80
VF2XLBR0060N060S06 06 |12 |096 6 114|81°| 50 | 6 | 2 |x| 1| 63| 66| 72| 80
VF2XLBR0060N080S04 06 |12 (096 8 (114|57°| 50 | 4 | 2 |x| 1 | 84| 88| 96| 106
VF2XLBR0060N080S06 06 | 12 1096 8 [114|73° 50 | 6 | 2 || 1| 84| 88| 96106
VF2XLBR0060N100S04 06 | 1.2 |096| 10 (1145 | 50 | 4 | 2 [x| 1 [105]11.0]120] 13.3
VF2XLBR0060N100S06 06 | 1.2 |096| 10 114|66°| 50 | 6 | 2 [x| 1 [105]11.0|12.0] 13.3
VF2XLBR0060N120S04 06 | 12 |1096| 12 [114|45°| 50 | 4 | 2 |%| 1 [126/132| 144|159
VF2XLBR0060N120S06 06 | 1.2 (096 12 (114|6° | 50 | 6 | 2 [x| 1 [126]13.2|14.4]| 159
VF2XLBR0060N140S04 06 | 12 |1096| 14 [114|4° | 60 | 4 | 2 |x| 1 [147 /153|168 | 186
VF2XLBRO060N160S04 06 | 12 |096| 16 [1.14|37°| 60 | 4 | 2 |%| 1 [16.8/175/19.2|21.2
VF2XLBR0060N160S06 06 | 12 |096| 16 [1.14|52°| 70 | 6 | 2 |*| 1 [16.8/175]/19.2|21.2
VF2XLBR0070N080S04 07 | 14 |112| 8 [134|55° 50 | 4 | 2 || 1 | 84| 88| 96| 106
VF2XLBR0070N120S04 07 | 14 |112| 12 [134|43°| 50 | 4 | 2 |%| 1 [126/13.1| 144|159
VF2XLBR0070N160S04 07 | 14 |112| 16 [134|35° 60 | 4 | 2 |%| 1 [16.8/175]/19.2|21.2
VF2XLBR0075N060S04 075/ 15|12 | 6 (14463 | 50 | 4 | 2 |e| 1 | 63| 66| 72| 79
VF2XLBR0075N060S06 075/ 15 (12 | 6 (1448 |50 | 6 | 2 |e| 1| 63| 66| 72| 7.9
VF2XLBR0075N080S04 075/ 15|12 | 8 |144|54°| 50 | 4 | 2 |e| 1 | 84| 88| 96| 106
VF2XLBR0075N080S06 075/ 15 (12 | 8 (144|72°| 50 | 6 | 2 |e| 1 | 84| 88| 96/ 106
VF2XLBR0075N100S04 07515 (12 | 10 |1.44|47°| 50 | 4 | 2 |e| 1 [105]11.0]120] 13.2
VF2XLBR0075N100S06 075/ 15 (12 | 10 (14465 | 50 | 6 | 2 |e| 1 [105]11.0|120] 13.2
VF2XLBR0075N120S04 07515 (12 | 12 |144|42°| 50 | 4 | 2 |®| 1 [126]13.1|14.4]| 159
VF2XLBR0075N120S06 07515 (12 | 12 (14459 50 | 6 | 2 |®| 1 [126]13.1|14.4]| 159
VF2XLBR0075N140S04 07515 (12 | 14 (14438 | 50 | 4 | 2 |e| 1 [147]153|16.8]| 185
VF2XLBR0075N140S06 07515 (12 | 14 (144|54°| 50 | 6 | 2 |®| 1 [14.7]153|16.8| 185
VF2XLBR0075N160S04 07515 |12 | 16 |1.44|34°| 60 | 4 | 2 |®| 1 [16.8]175|19.2]21.2
VF2XLBR0075N160S06 07515 (12 | 16 (1445 |60 | 6 | 2 |®| 1 [16.8]175[19.2|21.2
VF2XLBR0075N180S04 07515 |12 | 18 [1.44|31°| 60 | 4 | 2 |®| 1 [189]19.7|21.6] 238
VF2XLBR0075N200S04 075 15 (12 | 20 (144 29°| 60 | 4 | 2 |x| 1 [21.0]219]|239 =*
VF2XLBR0075N200S06 075| 15 |12 | 20 [144|43°| 70 | 6 | 2 |*| 1 [21.0/21.9|239| 265
VF2XLBR008ON080S04 08 | 16 |128| 8 [154|53° 50 | 4 | 2 || 1 | 84| 88| 96105
VF2XLBRO08ON120S04 08 | 16 |1.28| 12 [154|41°| 50 | 4 | 2 |*| 1 [126/13.1| 144|159
VF2XLBRO08ON160S04 08 | 16 |128| 16 [154(33° 60 | 4 | 2 | x| 1 [168/175/19.1|21.2
VF2XLBR008ON200S04 08 | 16 |128| 20 [154|28°| 60 | 4 | 2 |*| 1 [210|219|239]| =
VF2XLBR0090ON080S04 09 | 18 |144| 8 [174|51° 50 | 4 | 2 |x| 1 | 84| 88| 96105

@ : USA Stock * : Stocked in Japan

* No interference



(mm)
I

Effective length
for inclined angle

0.5°| 1° | 2° | 3°

No. of

Order Number RE | DC APMX| LU | DN | B2 | LF |DCON Flutes

Type

VF2XLBR0150N140S06 1.5 24 14 129 | 44°| 60

3

3

3 14.6 | 15.2 | 16.5 | 18.2

VF2XLBR0150N160S06 1.5 | 3 24 16 |29 | 4° 60

3

3

3

3

16.7 | 17.3 | 18.9 | 20.8
20.8 | 21.7 | 23.7 | 26.1
261272297 | *
31.3 326|357 | =*
36.5|38.0|41.7| =*
41.7 | 435 | * *
16.7 | 17.3 | 18.9 | 20.8
208 (217|237 *
26.0 | 271|296 | =*
313 1326|356 | =*
36.538.0| * *
41.7 | 435 | * *
10.4 | 10.8 | 11.6 | 12.7

VF2XLBR0150N200S06 1.5 24 | 20 |29 |34°| 70
VF2XLBR0150N250S06 1.5 24 | 25 |29 | 28°| 70
VF2XLBR0150N300S06 1.5 24 | 30 |29 |25°] 70
VF2XLBR0150N350S06 1.5 24 | 35 |29 | 22°| 80
VF2XLBR0150N400S06 1.5 | 3 24 | 40 |29 |1.9°] 90
VF2XLBR0175N160S06 1.75| 35 |28 16 | 3.4 | 3.6°| 60
VF2XLBR0175N200S06 1.75| 35 (28 | 20 |34 | 3° 70
VF2XLBR0175N250S06 175 35 |28 | 256 |34 | 25°| 70
VF2XLBR0175N300S06 175 35 |28 | 30 |34 | 21°| 80
VF2XLBR0175N350S06 175 35 |28 | 35 |34 | 1.9°| 80
VF2XLBR0175N400S06 175 35 |28 | 40 |34 | 1.7°] 90
VF2XLBR0200N100S06 2 4 &2 10 |39 |45°| 70

8
(%2]

VF2XLBR0090N120S04 09 | 1.8 [1.44] 12 |1.74| 3.9°| 50 4 2 |x| 1 1126|13.1|143| 158 '&J
VF2XLBR0090N160S04 09 | 18 |144| 16 |1.74| 3.1°| 60 4 2 | x| 1 1168 |17.5|19.1 | 21.1 <:t
VF2XLBR0090N200S04 09 | 1.8 |1.44| 20 |1.74| 2.6° | 60 4 2 | x| 11209 |218|239| =* [«
VF2XLBR0100N060S04 1 2 1.6 6 [19 | 5.8°| 50 4 2 (@f 1 62| 65| 70| 7.7 —
VF2XLBR0100N060S06 1 2 1.6 6 [19 | 7.9°| 50 6 2 (@] 1 62| 65| 70| 7.7 j
VF2XLBR0100N080S04 1 2 1.6 8 [19 | 4.9°| 50 4 2 || 1 83| 87| 94| 104 <
VF2XLBR0100N080S06 1 2 1.6 8 [19 |6.9°| 50 6 2 (@] 1 83| 87| 94,104 @
VF2XLBR0100N100S04 1 2 1.6 10 |19 | 4.2°| 50 4 2 |®e| 1 1104 /109|11.8|13.0 [72)
VF2XLBR0100N100S06 1 2 1.6 10 |19 | 6.2°| 50 6 2 |®| 11104 109|11.8|13.0 g
VF2XLBR0100N120S04 1 2 1.6 12 |19 | 3.7°| 50 4 2 |®| 1 1125 |13.0|14.2|15.7 <
VF2XLBR0100N120S06 1 2 1.6 12 |19 | 56°| 50 6 2 |®| 1 1125 |13.0|14.2|15.7 o
VF2XLBR0100N140S04 1 2 1.6 14 |19 | 3.3°| 50 4 2 |®| 1 |146|15.2|16.6 | 18.3 5
VF2XLBR0100N140S06 1 2 1.6 14 |19 | 51°] 50 6 2 |®| 1 |146|15.2|16.6|18.3 o
VF2XLBR0100N160S04 1 2 1.6 16 |19 | 29°| 60 4 2 |®| 1 |16.7|174|19.0| =* I<—t
VF2XLBR0100N160S06 1 2 1.6 16 |19 | 4.7°| 60 6 2 |®| 1 116.7|17.4]19.0| 21.0 -
VF2XLBR0100N180S04 1 2 1.6 18 |19 | 2.7°| 60 4 2 |®| 1 1188|196 |214| =* g
VF2XLBR0100N180S06 1 2 1.6 18 |19 | 44°| 60 6 2 |®| 1 118.8|19.6|21.4|23.6 EE
VF2XLBR0100N200S04 1 2 16 | 20 |19 | 25°| 60 4 2 |®| 1 1209|218 |238| * o
VF2XLBR0100N200S06 1 2 16 | 20 |19 | 4.1°| 60 6 2 |®| 1 1209 |21.8|23.8]|26.3 2
VF2XLBR0100N220S04 1 2 16 | 22 |19 | 2.3°| 60 4 2 |®@| 1 1229|239|26.2| =* S
VF2XLBR0100N250S04 1 2 16 | 25 |19 | 2° 70 4 2 | x| 1 1261|27.2| =* * §
VF2XLBR0100N250S06 1 2 16 | 256 |19 | 35°| 70 6 2 | x| 1 ]126.1|27.2|29.8| 329 (o
VF2XLBR0100N300S04 1 2 16 | 30 |19 | 1.7°| 70 4 2 | x| 1 313|326/ =* * E
VF2XLBR0100N300S06 1 2 16 | 30 [19 | 3° 80 6 2 | x| 1 |31.3|326|358| =* <
VF2XLBR0100N350S04 1 2 16 | 35 |19 | 15°]| 80 4 2 | x| 1 1365|381 | =* * ©
VF2XLBR0125N100S06 1.25| 25 |2 10 |24 | 5.9°| 60 6 2 |x| 1 1104108 |11.8| 129
VF2XLBR0125N150S06 1.25| 25 |2 15 |24 | 46°| 60 6 2 | x| 1 156 |16.3|17.8|19.6
VF2XLBR0125N200S06 1.25| 25 |2 20 |24 | 3.7°| 70 6 2 | x| 1 1208 |21.7|23.8|26.2
VF2XLBR0125N250S06 1.25| 25 |2 25 |24 | 32°| 70 6 2 | x| 11261 |27.2|29.7| 329 g
VF2XLBR0125N300S06 1.25| 25 |2 30 |24 | 2.8°| 80 6 2 | x| 1 |313|326|357| =* S
VF2XLBR0125N350S06 1.25| 25 |2 35 (24 | 24°| 80 6 2 [*| 1 [36.5|38.1 417 =* g
VF2XLBR0150N080S06 1.5 | 3 24 8 |29 |6.3°| 60 6 2 (@] 1 83| 86| 93102 g
VF2XLBR0150N100S06 1.5 24 10 |29 | 55°| 60 6 2 |®e| 1 1104108 |11.7 | 129 3
VF2XLBR0150N120S06 1.5 24 12 |29 | 49°| 60 6 2 |®| 1 1125 |13.0|14.1|15.5 8

6 2 (@] 1

6 2 (@] 1

6 2 || 1

6 2 || 1

6 2 (@] 1

6 2 | x| 1

6 2 | x| 1

6 2 | x| 1

6 2 | x| 1

6 2 | x| 1

6 2 | x| 1

6 2 | x| 1

6 2 | x| 1

6 2 || 1

6 2 (@] 1

6 2 (@] 1

6 2 (@] 1

VF2XLBR0200N120S06 2 4 3.2 12 |39 |39°| 70 1251129 |14.0 | 154
VF2XLBR0200N140S06 2 4 3.2 14 |39 | 34°| 70 14.6 | 15.1 | 16.4 | 18.0
VF2XLBR0200N160S06 2 4 3.2 16 |39 | 3.1°| 70 16.6 | 17.3 | 18.8 | 20.7

* No interference
13013399 >1002  |223




CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [-TXUMl SQUARE

1224

IMPACT MIRACLE END MILLS

VF2XLB

Ball nose, 2 flute, Long neck

(mm)

x| o Effective length
Order Number RE | DC APMX LU | DN | B2 | LF |DCON EI"' MEl ¢ for inclined angle
utes| ¢ | —

0.5° | 1° 2° 3°

VF2XLBR0200N200S06 2 4 32| 20 |39 |26°| 70| 6 2 |®| 1 (208|217 236 *
VF2XLBR0200N250S06 2 4 32| 25 |39 |21°| 70| 6 2 (@] 1 [26.0]27.1]296 | *
VF2XLBR0200N300S06 2 4 32|30 |39 18| 70| 6 2 (@ 1 [31.2]326| =* *
VF2XLBR0200N350S06 2 4 32| 35 |39 |16°| 80| 6 2 (@] 1 [36.5]38.0| =* *
VF2XLBR0200N400S06 2 4 32| 40 |39 |14°] 90| 6 2 [ x| 1 [41.7]435 ] =* *
VF2XLBR0200N450S06 2 4 32| 45 |39 |12°]| 90| 6 2 [ x| 1 (469|489 | =* *
VF2XLBR0200N500S06 2 4 32| 50 |39 |11°]100| 6 2 | x| 1 |521|543 | =* *
VF2XLBR0250N200S06 25| 5 4 20 |49 | 15°| 70| 6 2 | x| 1 |208|216 | =* *
VF2XLBR0250N250S06 25 5 4 25 |49 | 12°| 70| 6 2 [ x| 1 [26.0]271] =* *
VF2XLBR0250N300S06 25| 5 4 30 |49 | 1° 80| 6 2 (x| 1 [312| * * *
VF2XLBR0250N350S06 25 5 4 35 |49 |09°| 80| 6 2 [*x| 1 [364 * * *
VF2XLBR0300N300S06 8 6 48 | 30 [585| — 80| 6 2 (@ 2 * * * *
VF2XLBR0300N400S06 3 6 48 | 40 |585| — 90| 6 2 (@ 2 * * * *
VF2XLBR0300N500S06 8 6 48 | 50 |585| — | 100 | 6 2 (@ 2 * * * *

* No interference
@ : USA Stock * : Stocked in Japan 1SO13399 >1002




VF2XLBS VF2XLB

Ball nose, 2 flute, Long neck, Short shank Ball nose, 2 flute, Long neck

CARBIDE
RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC) | Hardened steel (55—62HRC) Hardened steel (45—55HRC) | Hardened steel (55—62HRC)

Workpiece Workpiece

Material Material

alenal 1 AISI H13 etc. AISI D2 etc. ateral | AIsl H13 etc. AISI D2 efc.
RE | LU |Revlion| Table feed DEPQ‘W Revouion |  Table feed DEPQ°fC“‘ RE | LU |Rewfon| Table feed Dep‘gm Revouon |  Table feed Dep£°f°“‘
(mm) | (mm) | (min™) | mmimin) | (IPM) (mpm) (min™) | mm/min) | (1PM) (mﬁq) (mm) | (mm) | (min") | mmmin) | (1IPM) (mﬁq) (min™) | mmmin) | (1PM) (mﬁ‘})

0.5|40000 | 300 | 11.8|0.003 [40000| 300 | 11.8|0.002 R0.75 18 | 13000 | 1100 | 43.3 | 0.02 | 10000 | 800 | 31.5|0.02

1 |40000| 300 | 11.8|0.002|40000| 300 | 11.8 [0.002 ' 20 | 12000 900 | 35.4|0.02 | 9000| 700 | 27.6|0.01
R0 1.5)40000 | 300 | 11.8|0.001|40000| 200 7.9 |0.001 8 | 40000 | 5000 | 196.9 | 0.08 | 26000 | 3200 | 126.0 | 0.07
2 |40000| 200 7.9 (0.001 | 40000 | 100 3.9 | 0.001 RO.8 12 35000 | 3800 | 149.6 | 0.05 | 20000 | 2100 | 82.7 | 0.03
2.5 40000 | 100 3.9 10.001 | 40000 60 2.4 0.001 : 16 [ 13000 | 1200 | 47.2 | 0.04 |12000| 1100 | 43.3 | 0.02
1

1]
(04
<
2
g
N
-l
-
<
01]
40000 | 500 | 19.7 | 0.007 | 40000 | 500 | 19.7 | 0.005 20 | 10000 750 | 29.5|0.02 | 8000 | 600 | 23.6|0.01 g
1.5]40000 | 500 | 19.7 | 0.005 | 40000 | 500 | 19.7 | 0.003 8 | 40000 | 5000 | 196.9 | 0.09 | 25000 | 3100 | 122.0 | 0.08 Fa)
RO.15 2 [40000| 500 | 19.7|0.003 [40000| 500 | 19.7 | 0.002 RO0.9 12 | 36000 | 3800 | 149.6 | 0.06 | 18000 | 1900 | 74.8 | 0.04 <
' 2.5(40000| 400 | 15.7|0.003 40000 | 400 | 15.7 | 0.002 i 16 [ 25000 | 2500 | 98.4 | 0.04 | 14000 | 1300 | 51.2 | 0.025 o
3 | 40000 | 300 | 11.8|0.002 [40000| 300 | 11.8|0.001 20 | 10000 1000 | 39.4 | 0.03 | 8000, 800 | 31.5|0.02
4 [30000] 200 7.910.002 | 30000 | 200 7.9 1 0.001 6 | 40000 | 6000 | 236.2 | 0.1 24000 | 3400 | 133.9 | 0.1 14
1 [40000| 1400 | 55.1|0.015]40000 | 1400 | 55.1 | 0.01 8 | 40000 | 5000 | 196.9 | 0.1 24000 | 3000 |118.1 | 0.1 1]
1.5 40000 | 1000 | 39.4 | 0.01 |40000 | 1000 | 39.4 | 0.006 10 (40000 | 5000 | 196.9 | 0.08 | 24000 | 3000 | 118.1 | 0.07 o
2 [40000| 1000 | 39.4 |0.01 (40000 | 1000 | 39.4 | 0.006 12 40000 | 5000 | 196.9 | 0.08 | 24000 | 2600 | 102.4 | 0.05 IS
R0.2 | 2.5(/40000| 700 | 27.6|0.005|40000| 700 | 27.6|0.003 14 | 40000 | 5000 | 196.9 | 0.06 | 21000 | 2300 | 90.6 | 0.05
3 |40000| 700 | 27.6|0.005|40000| 700 | 27.6|0.003 R1 16 | 32000 | 3500 | 137.8 | 0.05 | 16000 | 1700 | 66.9 | 0.03 -
4 [40000| 600 | 23.6|0.004 40000 | 500 | 19.7 | 0.003 18 [ 24000 | 2400 | 94.5| 0.04 |13000| 1300 | 51.2 | 0.03 L
5 40000 | 400 | 15.7[0.003 40000 | 300 | 11.8 | 0.002 20 | 10000 | 1000 | 39.4 | 0.04 | 10000 | 1000 | 39.4 | 0.03 %
1.5(40000 | 2000 | 78.7 |0.02 |40000 | 2000 | 78.7 | 0.015 22 | 10000 | 1000 | 39.4 | 0.04 | 10000 | 1000 | 39.4 | 0.02 <
2 [40000 | 2000 | 78.7 | 0.02 40000 | 2000 | 78.7 | 0.015 25 | 10000 | 1000 | 39.4 | 0.04 | 8000| 800 | 31.5|0.02 o
R0.25 3 | 40000 | 1200 | 47.2|0.015|40000 | 1200 | 47.2|0.01 30 | 10000 | 800 | 31.5|0.02 | 8000 | 800 | 31.5|0.015 »
i 4 |[36000| 900 | 35.4 |0.01 [36000| 900 | 35.4|0.007 35 | 10000| 500 | 19.7]0.02 | 8000 | 400 | 15.7|0.01 =
5 |36000| 700 | 27.6|0.007 | 36000 | 600 | 23.6 | 0.005 10 | 36000 | 5000 | 196.9 | 0.12 [ 20000 | 2600 | 102.4 | 0.11 =
6 |36000| 600 | 23.6|0.006)36000| 500 | 19.7 | 0.004 15 [ 36000 | 4600 | 181.1 | 0.08 | 18000 | 2000 | 78.7 | 0.075 ‘:9
2 |40000 | 2800 | 110.2 | 0.03 | 40000 | 2800 | 110.2 | 0.02 R1.25 20 | 26000 | 3000 | 118.1 | 0.07 | 13000 | 1400 | 55.1 | 0.05 8
3 | 40000 | 2800 | 110.2 | 0.03 |40000 | 2800 |110.2 | 0.02 : 25 | 10000 | 1100 | 43.3| 0.06 | 8000 | 800 | 31.5|0.04
4 35000 | 2000 | 78.7 | 0.02 | 35000 | 2000 | 78.7 | 0.015 30 | 8000| 800 | 31.5|0.056 | 7000| 700 | 27.6|0.03 5
R0.3 | 5 |[30000| 1000 | 39.4|0.01 |30000| 1000 | 39.4 | 0.007 35 | 8000 500 | 19.7]0.08 | 5000 400 | 15.7 | 0.03 s
6 |30000| 800 | 31.5{0.008|30000| 800 | 31.5|0.005 8 |32000 | 6400 | 252.0 | 0.15 | 16000 | 3000 | 118.1 | 0.15 <Et
7 | 30000 | 600 | 23.6|0.008|30000| 600 | 23.6|0.005 10 (32000 | 5100 | 200.8 | 0.15 | 16000 | 2200 | 86.6 | 0.15 T
8 |25000] 400 | 15.7]0.006 25000 | 400 | 15.7 | 0.004 12 |32000 | 5100 | 200.8 | 0.13 | 16000 | 2200 | 86.6 | 0.13 O
2 [ 40000 | 3500 | 137.8 | 0.04 | 40000 | 3500 |137.8 | 0.03 14 | 32000 | 4500 | 177.2 | 0.13 | 16000 | 2200 | 86.6 | 0.1
3 | 40000 | 3000 | 118.1|0.04 |40000 | 3000 | 118.1|0.03 R15 16 | 32000 | 4500 | 177.2 | 0.1 16000 | 1800 | 70.9 | 0.1
RO4 4 [40000 | 3000 | 118.1 | 0.02 40000 | 3000 |118.1 | 0.015 i 20 | 27000 | 3800 |149.6 | 0.1 14000 | 1600 | 63.0 | 0.06
' 6 | 30000 | 1600 | 63.0|0.02 |30000| 1600 | 63.0 | 0.01 25 | 21000 | 2700 | 106.3 | 0.08 | 11000 | 1200 | 47.2 | 0.06
25000 | 1000 | 39.4 |0.01 | 25000 | 1000 | 39.4 | 0.007 30 | 9000 | 1000 | 39.4| 0.08 | 7000| 700 | 27.6 |0.05 »n
10 [25000| 600 | 23.60.008 | 25000 | 600 | 23.6]0.005 35 | 6000 700 | 27.6| 0.06 | 6000| 600 | 23.6 | 0.04 |
3 | 40000 | 4000 | 157.5|0.05 |40000 | 4000 | 157.5 | 0.04 40 | 6000| 600 | 23.6|0.04 | 5000| 400 | 15.7 |0.03 =
4 | 40000 | 4000 | 157.5 | 0.05 | 40000 | 4000 | 157.5 | 0.04 16 | 28000 | 4200 | 165.4 | 0.13 | 14000 | 1600 | 63.0 | 0.13 =
5 | 40000 | 3000 | 118.1|0.03 |40000 | 3000 |118.1|0.02 20 | 26000 | 3800 |149.6 | 0.13 | 13000 | 1600 | 63.0 | 0.11 =]
6 | 35000 | 2000 | 78.7|0.03 |35000| 2000 | 78.7 | 0.02 R1T5 25 | 23000 | 3300 | 129.9 | 0.12 | 11000 | 1200 | 47.2 | 0.08 E
8 |30000| 1600 | 63.0|0.02 |30000 | 1600 | 63.0 | 0.01 ' 30 | 13000 | 1900 | 74.8 | 0.09 | 9000 | 1000 | 39.4 | 0.07 a
R0.5 |10 [20000| 1000 | 39.4 |0.01 |20000| 1000 | 39.4 | 0.01 35 | 9000 | 1200 | 47.2| 0.08 | 6000 | 600 | 23.6 | 0.06 5
12 [ 20000 | 1000 | 39.4|0.01 |[18000| 800 | 31.5|0.008 40 | 8500 1100 | 43.3]0.07 | 5500 500 | 19.7 | 0.04 o
14 (18000 | 600 | 23.6|0.008 [ 18000 | 480 | 18.9 | 0.008 10 | 24000 | 4800 | 189.0 | 0.2 12000 | 2200 | 86.6 | 0.2 (7]
16 [ 18000 | 500 | 19.7|0.008 [ 18000 | 400 | 15.7 | 0.006 12 | 24000 | 4800 | 189.0 | 0.2 12000 | 2200 | 86.6 | 0.2
18 |[13000| 300 | 11.8|0.005 | 13000 | 240 9.4 | 0.004 14 | 24000 | 3800 | 149.6 | 0.15 | 12000 | 1500 | 59.1 | 0.15
20 | 13000 | 250 9.8 | 0.005 | 13000 | 200 7.9 1 0.004 16 | 24000 | 3800 | 149.6 | 0.15 | 12000 | 1500 | 59.1 | 0.15
6 | 40000 | 4000 | 157.5|0.05 | 35000 | 3500 | 137.8 | 0.04 20 | 24000 | 3800 | 149.6 | 0.15 | 12000 | 1500 | 59.1 | 0.15
8 |40000 | 3000 | 118.1|0.05 |27000 | 2000 | 78.7 | 0.04 R2 25 | 24000 | 3800 | 149.6 | 0.15 | 10000 | 1100 | 43.3 | 0.1
RO6 10 [27000 | 1900 | 74.8|0.03 |24000| 1700 | 66.9 | 0.02 30 | 20000 | 3000 |118.1| 0.1 10000 | 1100 | 43.3|0.08
* |12 | 16000 | 1100 | 43.3|0.02 | 16000 | 1000 | 39.4 | 0.01 35 |[12000| 1700 | 66.9| 0.1 8000 | 900 | 354 |0.08
14 | 16000 | 850 | 33.5|0.01 [16000| 780 | 30.7 | 0.01 40 ([ 11000 | 1500 | 59.1 | 0.1 5000 | 500 | 19.7 | 0.06
16 [ 15000 | 500 | 19.7/0.01 | 14000| 400 | 15.7 | 0.006 45 | 10000 | 1300 | 51.2| 0.08 | 5000 | 500 | 19.7 | 0.05
8 |40000 | 4500 | 177.2|0.06 |28000 | 3200 |126.0 | 0.05 50 | 8000| 1000 | 39.4| 0.05 | 4000| 400 | 15.7 | 0.04
R0.7 |12 | 32000 | 3000 | 118.1 [0.03 | 19000 | 1800 | 70.9 | 0.02 20 | 19000 | 3400 | 133.9| 0.2 10000 | 1400 | 55.1|0.2
16 | 15000 | 1000 | 39.4]0.02 | 14000 800 | 31.5|0.01 R25 25 | 19000 | 3400 [ 133.9| 0.2 10000 | 1400 | 55.1 (0.2
6 | 40000 | 5000 | 196.9 |0.07 |[32000 | 4000 |157.5 | 0.06 : 30 | 19000 | 3200 | 126.0 | 0.15 | 8000 | 1000 | 39.4 | 0.15
8 |40000 | 5000 | 196.9 | 0.07 | 28000 | 3500 | 137.8 | 0.06 35 | 16000 | 2700 | 106.3 | 0.1 8000 | 900 | 354 0.1
RO.75 10 [ 40000 | 4500 | 117.2|0.06 |[21000 | 2400 | 94.5| 0.04 30 | 16000 | 3500 | 137.8 | 0.2 8000 | 1000 | 39.4 | 0.2
Y112 32000 | 3400 | 133.9|0.04 | 19000 | 2000 | 78.7 | 0.03 R3 40 | 16000 | 3000 | 118.1 ] 0.15 | 8000 | 800 | 31.5|0.15
14 | 16000 | 1500 | 59.1|0.04 | 13000 | 1200 | 47.2 | 0.03 50 | 16000 | 2700 | 106.3 | 0.15 | 6000 | 500 | 19.7 | 0.15
16 | 13000 | 1200 | 47.2]0.03 | 13000 | 1200 | 47.2]0.02

Depth of cut -
ap
WWM%%%%%%% %/’ RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table
as a start reference point. |225




CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [-TXUMl SQUARE

1226

IMPACT MIRACLE END MILLS

VFZXLB = Inch sizes

Ball nose, 2 flute, Long neck

L0

Carbon Steel, Alloy Steel, Cast Iron [Tool Seel, PreHerdened Stee, Hartened el | - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| C°PPerAlloy | Aluminum Alloy
@) ©) ©) ©)
Z B2
8 i Type 1
4
RE APMX BHTA2 12° o
Effective length LU LF 8
for inclined angle °
25
&5 z
w= 8] MZ(“ N Type 2
4
@ 0156'<RE<.1250" Inclined angle RE’*% L §
+0.002"
DCON=.2500"
0
@ - 0.00024"
@ 2 flute long neck ball nose end mill with Impact Miracle coating for high hardened materials.
(inch)
Noofl 5| @ Effective length
Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON F|°'° 3| & for inclined angle
utes n =
0.5° | 1° 2° 3°
VF2XLBD1/32N4D .0156|.03131.0313 | .1250/.0296| 9.9° | 2.5 |.2500| 2 |®@| 1 .130| .134| .146 | .161
VF2XLB D1/32N6D .0156|.0313|.0313 | .1875/.0296| 9.1° | 2.5 |.2500| 2 |®@| 1 197| .205| .221 | .244
VF2XLB D1/16N4D .0313|.0625|.0625| .2500/.0601| 8.0° | 2.5 |.2500| 2 |®@| 1 .264| .276| .299 | .331
VF2XLB D1/16N6D .0313|.0625|.0625| .3750|.0601| 6.8° | 2.5 |.2500| 2 |®@| 1 .394| .409| .449 | .496
VF2XLB D3/32N4D .0469|.0938|.0938 | .3750/.0898| 6.4° | 2.5 |.2500| 2 |®@| 1 .390| .406| .441 | 484
VF2XLB D3/32N6D .0469|.0938 |.0938 | .5625/.0898| 5.1° | 2.5 |.2500| 2 |®@| 1 .587| .610| .665 | .736
VF2XLB D1/8N4D .0625|.1250|.1250 | .5000|.1211| 4.9° | 3.0 |.2500| 2 |®@| 1 .520| .539]| .591 | .646
VF2XLB D1/8N6D .0625|.1250|.1250 | .7500|.1211| 3.7° | 3.0 |.2500| 2 |®@ | 1 .780| .815| .886 | .980
VF2XLB D3/16N4D .0938|.1875|.1875| .7500|.1835| 2.3° | 3.0 |.2500| 2 |®@| 1 .780| .811|.882 | =*
VF2XLB D3/16N6D .0938|.1875|.1875|1.1250|.1835| 1.6° | 3.0 |.2500| 2 |® | 1 [1.169/1.221| =* *
VF2XLB D1/4N4D .1250{.2500|.2500 |1.0000| .2441| — 35 (2500 2 |@| 2 * * * *
VF2XLB D1/4N6D .1250.2500 |.2500 |1.5000| .2441| — 35 (2500 2 |@| 2 * * * *
* No interference
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Workpi Hardened steel (45—55HRC) Hardened steel (55—62HRC)
orkpiece
EEE] AISI H13 etc. AISI D2 etc.
RE LU Revolution Table feed Depth of cut Revolution Table feed Depth of cut
(inch) | (inch) (min”") (mm/min) (IPM) ap (inch) (min-") (mm/min) (IPM) ap (inch)
R.0156| .1250 40000 3000 118 .0016 40000 3000 118 .0012
R .0156| .1875 32000 1700 67 .0012 32000 1700 67 .0004
R.0313| .2500 40000 5000 197 .0031 26000 3300 129 .0028
R.0313| .3750 36000 3900 153 .0024 20000 2200 86 .0012
R .0469| .3750 37000 5200 204 .0047 20000 2600 102 .0043
R .0469| .5625 37000 4800 189 .0031 20000 2200 86.6 .0030
R.0625| .5000 30000 4800 189 .0051 15000 2100 82.6 .0051
R .0625| .7500 30000 4200 165 .0039 13000 1500 59 .0024
R .0938| .7500 20000 3600 142 .0079 10000 1400 55.1 .0071
R .0938 | 1.1250 20000 3400 134 .0059 8400 1100 43.3 .0055
R .1250|1.0000 15000 3300 130 .0079 7500 950 37.2 .0079
R .1250|1.5000 15000 3000 118 .0059 7500 750 29.5 .0059
<0.1RE (RE £.0469)
Depth of <0.2RE (RE >.0469)
cut
ap
4 RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Cutting conditions may differ considerably due to the overhang, depth of cut, and machine tool conditions. Please use the above table

as a start reference point.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS [[ETARMN SQUARE .
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL R7\J=:8 RADIUS [:TXUMl SQUARE

1228

IMPACT MIRACLE END MILLS

VF3XB

Ball nose, Medium cut length, 3 flute, Taper neck

90

e e Il el o s e e
O ©) ©) ©
a
P BHTA2 ___ \pp
% gI I 7 ! - Type 1
APMX BHTA3 20° z
" LB2 H §
LF
Effective length
for inclined angle Q.
So
0.4<RE<2.5 £5
. +0.01 .
. 4<DCON<6| DCON=8 Inclined angle
@ - 8.008 - 8.009
@ 3 flute ball end mill, high rigidity taper neck type.
(mm)
€| || Effectivelength
Order Number RE | DC |BHTA2|APMX| LB2 | LU | B2 | BD2 | LF |DCON|% |8 || forinclined angle
(& |-
= 0.5°) 1° | 2° | 3°
VF3XBR0040T0024L006 | 0.4 | 0.8 | 0.4° | 05 6 15 | 89°|0.82| 60 4 [3|x|[1] 6.3 6.6 6.9 7.3
VF3XBR0040T0024L008 | 0.4 | 0.8 | 0.4° | 0.5 8 15 | 7.5° | 0.85| 60 4 |3|x|1]| 8.4 86| 9.1/ 9.5
VF3XBR0040T0024L012 | 0.4 | 0.8 | 04° | 0.5 | 12 15 | 57°|0.91| 60 4 3| x| 1]12.4/12.7(13.4|14 1
VF3XBR0040T0054L008 | 0.4 | 0.8 | 0.9° | 0.5 8 15 | 7.6° | 0.96 | 60 4 |3 |x|1|— | 84| 89| 9.3
VF3XBR0040T0054L012 | 04 | 0.8 | 0.9°| 0.5 | 12 15 | 58°|1.09| 60 4 3| *x|1]| — [12.4/13.1{13.8
VF3XBR0040T0054L016 | 0.4 | 0.8 | 0.9° | 0.5 | 16 1.5 | 47° 1122 | 60 4 |3 |x|1| — |16.5/17.3/18.3
VF3XBR0050T0024L008 | 0.5 | 1 0.4° | 0.8 8 23 196° 102 60 6 |3|®|1| 85 88 9.3 9.8
VF3XBR0050T0024L010 | 0.5 1 04°| 0.8 | 10 2.3 | 85°1.05| 60 6 3|1@|1]10.5/10.9(11.4|12.1
VF3XBR0050T0024L012 | 0.5 1 04°| 0.8 | 12 23 | 76° 108 | 60 6 3|10|1]12.6/13.0(13.6|14.4
VF3XBR0050T0024L016 | 0.5 1 04°| 0.8 | 16 23 | 6.3° 113 | 70 6 3|10|1]16.6/17.1/18.0{18.9
VF3XBR0050T0024L020 | 0.5 1 04°| 0.8 | 20 2.3 | 54° 1119 | 70 6 3% |1]20.6/21.222.3|23.5
VF3XBR0050T0024L025 | 0.5 1 0.4° | 0.8 | 25 2.3 | 46° 126 | 70 6 3| % |1]25.7/126.3|27.7|29.3
VF3XBR0050T0024L030 | 0.5 1 0.4° | 0.8 | 30 2.3 | 4.0°1133| 80 6 3| *|11]30.7/31.5(33.1|35.0
VF3XBR0050T0024L035 | 0.5 1 0.4°| 0.8 | 35 2.3 | 3.5° 140 | 80 6 3% |1]35.7/36.6/38.6/40.7
VF3XBR0050T0054L008 | 0.5 1 0.9°| 0.8 8 2.3 | 9.7° 1112 | 60 6 31|11 — | 86| 9.1 9.6
VF3XBR0050T0054L012 | 0.5 1 09°| 0.8 | 12 23 | 7.7° | 1.24 | 60 6 3|01 — [12.6{13.3|14.1
VF3XBR0050T0054L016 | 0.5 1 09°| 0.8 | 16 23 | 64° 137 | 70 6 31|11 — [16.7/17.6/18.5
VF3XBR0050T0054L020 | 0.5 1 09°| 0.8 | 20 23 | 55° 150 | 70 6 3101 — [20.7(21.8/|23.0
VF3XBR0050T0054L025 | 0.5 1 09°| 0.8 | 25 23 | 47°1165| 70 6 3| *x| 1| — [25.7|27.1|28.6
VF3XBR0050T0054L030 | 0.5 1 0.9°| 0.8 | 30 2.3 | 4.0° 181 ] 80 6 3|*x| 1] — [30.832.4/34.2
VF3XBR0050T0054L035 | 0.5 1 09°| 0.8 | 35 2.3 | 36° 197 | 80 6 3|*| 1| — |35.8/37.7|39.8
VF3XBR0050T0054L040 | 0.5 1 0.9° | 0.8 | 40 23 | 32°]1212| 80 6 3|%| 1| — |40.8/43.0/45.4
VF3XBR0050T0054L050 | 0.5 1 09°| 0.8 | 50 2.3 | 27° 244 1110 6 3|%| 1| — |50.9/53.6] *
VF3XBR0050T0054L060 | 0.5 | 1 0.9°| 0.8 | 60 2.3 | 23° 275|110 6 [3|x([1] — |60.964.1] *
VF3XBR0050T0054L070 | 0.5 | 1 09°| 08 | 70 2.3 | 2.0°|3.07 | 110 6 [3|x (1] — |71.074.7| *
VF3XBR0050T0130L012 | 0.5 1 1.5° | 0.8 | 12 23 | 79° 145 | 60 6 3[*x|1]| — | — [13.0{13.7
VF3XBR0050T0130L016 | 0.5 | 1 15°| 0.8 | 16 23 | 6.5° 1166 | 70 6 [3|(x(1|—| — [17.118.0
VF3XBR0050T0130L020 | 0.5 | 1 15°| 0.8 | 20 23 | 56° 187 | 70 6 |3|x|1|—| — |21.2[1224
VF3XBR0050T0130L025 | 0.5 | 1 15°] 0.8 | 25 23 | 48°1213 | 70 6 [3|(x|(1]| — | — [26.327.8
VF3XBR0050T0130L030 | 0.5 | 1 15°| 0.8 | 30 23 | 41° 1239 | 80 6 |3|x|1|—| — [|31.5[33.2
VF3XBR0050T0130L035 | 0.5 | 1 15°] 0.8 | 35 23 | 3.7°]1265| 80 6 [3|(x|(1]| — | — |36.6/38.6

@ : USA Stock * : Stocked in Japan

* No interference



(mm)

£l |, | Effective length
Order Number RE | DC |BHTA2|/APMX| LB2 | LU | B2 | BD2 | LF DCON|% |8 || forinclined angle
|lon |+
S 0.5° 1° | 2° | 3°
VF3XBR0075T0024L010 | 0.75| 1.5 | 0.4°| 13 | 10 | 2.8 | 8.1°[154| 60| 6 |[3[e®]1[10.6/10.9/11.4/12.0
VF3XBR0075T0024L015 | 0.75| 1.5 | 0.4°| 13 | 15 | 28 | 6.2°|161| 60| 6 |3|®]|1(15.616.0/16.9/17.8
VF3XBR0075T0024L020 | 0.75| 1.5 | 04°| 1.3 | 20 | 28 | 5.0° |168| 70| 6 |3|®]|1[20.6(21.2(22.3/23.5
VF3XBR0075T0024L030 | 0.75| 1.5 | 04°| 13 | 30 | 28 | 3.7°|182| 80| 6 |3|®]|1]/30.7/31.5/33.135.0
VF3XBR0075T0054L015 | 0.75| 1.5 | 0.9°| 13 | 15 | 28 | 6.3°|182| 60| 6 |3|®|1| — [15.7/16.5/17.4
VF3XBR0075T0054L020 | 0.75| 1.5 | 0.9°| 13 | 20 | 28 | 51°|198| 70| 6 |3|®|1| — [20.7/21.823.0
VF3XBR0075T0054L030 | 0.75| 1.5 | 0.9° | 1.3 | 30 | 28 | 3.7°|229| 80| 6 |3|®|1| — |30.8/32.4/34.2
VF3XBR0075T0054L040 | 0.75| 15 | 0.9° | 1.3 | 40 | 28 | 3.0°|261| 80| 6 |[3|x|1| — |40.8/43.045.3
VF3XBR0075T0130L015 | 0.75| 15 | 15°| 13 | 15 | 28 | 6.4°|208| 60| 6 |[3|x|1|— | — [16.1/17.0
VF3XBR0075T0130L020 | 0.75| 1.5 | 15°| 13 | 20 | 28 | 52°|234| 70| 6 |[3|x|1|— | — |21.2]224
VF3XBR0075T0130L030 | 0.75| 15 | 15°| 13 | 30 | 28 | 3.8°|286| 80| 6 |[3|x|1|— | — |31.533.2
VF3XBR0100T0024L016 | 1 2 |04°| 16| 16 | 36 |55°|207| 70| 6 |3|®|1[16.7/17.1/18.0/19.0
VF3XBR0100T0024L020 | 1 2 |04°| 16| 20 | 36 |46°|213| 70| 6 |3|®|1[20.7/21.3]22.3]23.5
VF3XBR0100T0024L025 | 1 2 |04°| 16| 25 | 36 [39° 220 70| 6 |3|®|1(258/26.427.8/29.3
VF3XBR0100T0024L030 | 1 2 |04°| 16| 30 | 36 [34°|227| 80| 6 |3|®|1[30.8/31.633.2/35.0
VF3XBR0100T0024L035 | 1 2 |04°| 16| 35 | 36 |29°|234| 80| 6 |3|e®]|1(358/36.7/38.6] *
VF3XBR0100T0024L040 | 1 2 |04°| 16| 40 | 36 |26°|241| 80| 6 |3|e®]|1[40.841.944.0/ *
VF3XBR0100T0054L020 | 1 2 |09°| 16| 20 | 36 |47°|242| 70| 6 |3|®|1| — |20.8121.9]23.0
VF3XBR0100T0054L025 | 1 2 |09°| 16| 25 | 36 [40°|257| 70| 6 |3|®|1| — |25827.2]28.6
VF3XBR0100T0054L030 | 1 2 |09°| 16| 30 | 36 [34°|273| 80| 6 |3|®|1| — |30.932.534.2
VF3XBR0100T0054L035 | 1 2 |09°| 16| 35 | 36 [30°/289| 80| 6 |3|®|1|— |35.9737.7/39.8
VF3XBR0100T0054L040 | 1 2 |09°| 16| 40 | 36 |27°|304| 80| 6 |3|®|1| — |40.9[43.0 *
VF3XBR0100T0054L050 | 1 2 |09°| 16| 50 | 36 [22°|336| 110 | 6 |[3|x|[1| — |51.053.6 *
VF3XBR0100T0054L060 | 1 2 |09°| 16| 60 | 36 | 1.9° /367|110 | 6 |[3|x|[1]|— 610 * | *
VF3XBR0100T0054L070 | 1 2 |09°| 16| 70 | 36 | 16°|399| 110 | 6 [3|x|[1]|— 711 * | *
VF3XBR0100T0130L025 | 1 2 |15°| 16| 25 | 36 [41°/302| 70| 6 |3|x[1|—| — |26.4]27.9
VF3XBR0100T0130L030 | 1 2 |15°| 16| 30 | 36 [35°/328| 80| 6 |3|x[1|—| — [31.6333
VF3XBR0100T0130L035 | 1 2 |15°| 16| 35 | 36 [31°|354| 80| 6 |3|*x|[1|—| — [36.7]38.7
VF3XBR0100T0130L040 | 1 2 |15°| 16| 40 | 36 [27°|381| 80| 6 |[3|x|[1]|—| — [41.8 =*
VF3XBR0125T0054L020 | 1.25 | 2.5 | 0.9° | 2 20 | 45 [ 43°/289| 60| 6 |3|*x|1|— |20.8[21.9/23.1
VF3XBR0125T0054L030 | 1.25 | 2.5 | 0.9° | 2 30 | 45 |31°(320| 80| 6 |3|*|1| — [30.9/32.534.2
VF3XBR0125T0054L040 | 1.25 | 2.5 | 0.9° | 2 40 | 45 | 24°|352| 80| 6 |3|*x|1]| — [40.9143.1| *
VF3XBR0125T0130L020 | 1.25 | 2.5 | 1.5° | 2 20 | 45 [44°321| 60| 6 |3|x|[1|—| — [214]225
VF3XBR0125T0130L030 | 1.25 | 2.5 | 1.5° | 2 30 | 45 |31°(374| 80| 6 |3|*|1|— | — [31.633.3
VF3XBR0125T0130L040 | 1.25 | 2.5 | 1.5° | 2 40 | 45 |25° 426 80| 6 |3|*|[1|—| — 419 *
VF3XBR0150T0024L020 |15 | 3 | 0.4° | 2 20 | 5 |38 /311| 60| 6 |3|®|1(20.7/21.3]22.3]23.5
VF3XBR0150T0024L025 |15 | 3 | 0.4° | 2 25 | 5 |31°(318| 80| 6 |3|®]|1][25.826.4/27.7]29.2
VF3XBR0150T0024L030 |15 | 3 | 04° | 2 30 | 5 |27°|325| 80| 6 |3|e|1(30.831.6733.2] *
VF3XBR0150T0024L040 |15 | 3 | 04° | 2 40 | 5 |21°/339| 80| 6 |3|e|1[40.941.944.0 =
VF3XBR0150T0024L050 |15 | 3 | 0.4° | 2 50 | 5 |1.7°|353|100| 6 |3|®|1(50.9522 % | *
VF3XBR0150T0054L020 |15 | 3 | 0.9° | 2 20 | 5 |38 337 60| 6 |3|®|1| — |20.921.9/23.0
VF3XBR0150T0054L030 |15 | 3 | 09° | 2 30 | 5 |27°|369| 80 | 6 |3|®|1| — 309325 *
VF3XBR0150T0054L040 |15 | 3 | 0.9° | 2 40 | 5 |21°/400| 80| 6 |3|®|1| — |[41.043.1] *
VF3XBR0150T0054L050 |15 | 3 | 0.9° | 2 50 | 5 |17°|431]100| 6 |3|®|1| — |51.0 * | *
VF3XBR0150T0054L060 |15 | 3 | 0.9° | 2 60 | 5 |23°|463|110| 8 |3|®|1| — |61.164.2| *
VF3XBR0150T0054L070 |15 | 3 | 0.9°| 2 70 | 5 | 20°/494|120| 8 |[3|@|1| — [71.1)74.8] *
VF3XBR0150T0130L040 |15 | 3 | 15°| 2 40 | 5 |22°|473| 80| 6 |3|*x|[1]|—|— |41.9 =
VF3XBR0150T0130L050 |15 | 3 | 1.5°| 2 50 | 5 | 28° /526|110 | 8 |[3|*x|[1]| — | — |52.2] *
VF3XBR0150T0130L060 |15 | 3 | 1.5°| 2 60 | 5 | 24° /578|110 | 8 |[3|*x|[1]| — | — 624 *
VF3XBR0150T0130L070 |15 | 3 | 15°| 2 70 | 5 |21°(630]120| 8 |3|*|1|—| — |[727] *
VF3XBR0200T0054L030 | 2 4 |09 3 30 | 6 |35°|465| 90| 8 |3|e]|1| — [30.9/32.534.2

* No interference
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL R7\J=:8 RADIUS [:TXUMl SQUARE
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IMPACT MIRACLE END MILLS

VF3XB

Ball nose, Medium cut length, 3 flute, Taper neck

(mm)

€|« |, | Effectivelength

Order Number RE | DC |BHTA2/APMX| LB2 | LU | B2 | BD2 | LF [DCON|% g kS for inclined angle

e 0.5° 1° | 2° | 3°

VF3XBR0200T0054L040 | 2 | 4 [09°| 3 | 40 [ 6 [27°[497] 9| 8 [3|e]|1|— [41.043.0]
VF3XBR0200T0054L050 | 2 | 4 |09°| 3 | 50 | 6 [22°|528| 110 | 8 [3|®@|1|— [51.053.6/ *
VF3XBR0200T0054L060 | 2 | 4 |09°| 3 | 60 |6 |1.9°560| 110 | 8 [3|@|1|— [61.1] * | *
VF3XBR0250T0054L035 | 25 | 5 |0.9°| 35| 35 | 65 |24°|580| 9 | 8 [3|e@|1|— [35937.7|
VF3XBR0250T0054L040 | 25 | 5 |0.9°| 35| 40 | 65 |22° 595 90| 8 [3|®@|1|— [41.043.0] *
VF3XBR0250T0054L050 | 25 | 5 |0.9°| 35| 50 | 65 [ 1.8° 627 | 110 | 8 [3|@|1| — [51.0 * | *
VF3XBR0250T0054L060 | 25 | 5 | 0.9°| 35| 60 | 65 |15° 658 110 | 8 [3|@]|1| — 611 * | *
* No interference

@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron,

Alloy steel (—30HRC)

Alloy steel, Tool steel,
Pre-hardened steel

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

Workpiece
Material AISI 1050, AISI 35, AISI H13, AIS| W1—10, AISI H13 etc. AISI D2 etc.
AISI P20 etc. AISI P21 etc.
RE | guap | LB2 [Revolution Table feed | Depth of cut Revolution Table feed | Depth of cut Revolution Table feed | Depth of cut Revoluton Table feed | Depth of cut
(mm) (mm)  [(min™) [mm/min)] (PM) | (mm) [ (min) [mmmin] (PM) | (mm) | (min™) [mm/min)] (PM) | (mm) [ (min™) [mmmin)] (PM) | (mm)
6 | 34000 2700 | 106.3 | 0.03 [31000| 2200 | 86.6 | 0.025|24000| 1700 | 66.9 | 0.02 |19000| 1400 | 55.1 | 0.015
0.4° 8 |31000| 2100 | 82.7 | 0.02 |29000| 1700 | 66.9 | 0.02 |22000| 1300 | 51.2 | 0.015|18000| 1000 | 39.4 | 0.01
R0.4 12 (28000 | 2000 | 78.7 | 0.015|26000| 1600 | 63.0 | 0.01 [20000 | 1200 | 47.2 | 0.01 |16000| 960 | 37.8 | 0.007
8 31000 2200 | 86.6 | 0.02 [29000| 1800 | 70.9 | 0.02 |22000| 1400 | 55.1 | 0.015|18000| 1100 | 43.3 | 0.01
0.9° 12 |28000| 2100 | 82.7 | 0.015 {26000 | 1700 | 66.9 | 0.01 |20000| 1300 | 51.2 | 0.01 |16000| 1000 | 39.4 | 0.007
16 (25000| 1100 | 43.3|0.01 |23000| 910 | 35.8 | 0.01 [18000| 700 | 27.6 | 0.008 | 14000 | 560 | 22.0 | 0.006
8 |27000| 2700 | 106.3 | 0.04 [25000| 2200 | 86.6 | 0.04 |19000| 1700 | 66.9 | 0.03 |15000| 1400 | 55.1 |0.02
10 (24000 | 2200 | 86.6 | 0.03 |22000| 1800 | 70.9 | 0.025 17000 | 1400 | 55.1 | 0.02 |14000| 1100 | 43.3 | 0.015
12 (24000 | 2200 | 86.6 | 0.03 |22000| 1800 | 70.9 | 0.025 17000 | 1400 | 55.1 | 0.02 |14000| 1100 | 43.3 | 0.015
. 16 (22000| 2100 | 82.7 | 0.03 |21000| 1700 | 66.9 | 0.025 16000 | 1300 | 51.2 | 0.02 |13000| 1000 | 39.4 | 0.015
0.4 20 (20000 | 1400 | 55.1 | 0.015]18000| 1200 | 47.2 | 0.01 [14000| 900 | 354 |0.01 |11000| 720 | 28.3 | 0.007
25 |18000| 1300 | 51.2 | 0.015 (17000 | 1000 | 39.4 | 0.01 |13000| 800 | 31.5 | 0.009 [10000| 640 | 25.2 | 0.006
30 ([15000| 960 | 37.8|0.01 |14000| 780 | 30.7 | 0.01 [11000| 600 | 23.6 | 0.008 | 8800| 480 | 18.9 | 0.006
35 ([14000| 800 | 31.5|0.008 |13000| 650 | 25.6 | 0.007 {10000 | 500 | 19.7 | 0.006 | 8000| 400 | 15.7 | 0.004
8 |27000| 2900 | 114.2 | 0.04 |25000 | 2300 | 90.6 | 0.04 |19000| 1800 | 70.9 | 0.03 |15000| 1400 | 55.1 |0.02
12 (24000 | 2400 | 94.5|0.03 |22000| 2000 | 78.7 | 0.025 17000 | 1500 | 59.1 | 0.02 |14000| 1200 | 47.2 | 0.015
16 (22000 | 2200 | 86.6 | 0.03 |21000| 1800 | 70.9 | 0.025 | 16000 | 1400 | 55.1 | 0.02 |13000| 1100 | 43.3 | 0.015
20 |20000| 1600 | 63.0 | 0.015 (18000 | 1300 | 51.2 | 0.01 |14000| 1000 | 39.4 | 0.01 [11000| 800 | 31.5 | 0.007
RO.5 25 |18000| 1400 | 55.1 | 0.015|17000| 1200 | 47.2 | 0.01 [13000| 900 | 354 | 0.009 [10000| 720 | 28.3 | 0.006
0.9° 30 (15000 | 1100 | 43.3 | 0.01 |14000| 910 | 35.8 | 0.009 (11000 | 700 | 27.6 |0.008 | 8800| 560 | 22.0 | 0.006
35 ([14000| 960 | 37.8 |0.008 |13000| 780 | 30.7 | 0.007 {10000 | 600 | 23.6 | 0.006 | 8000| 480 | 18.9 | 0.004
40 |11000| 800 | 31.5|0.007 [11000| 650 | 25.6 | 0.006 | 8000 | 500 | 19.7 | 0.005 [ 6400| 400 | 15.7 | 0.003
50 8400| 610 | 24.0 | 0.006 [ 7800| 490 | 19.3 | 0.005| 6000| 380 | 15.0 | 0.004 [ 4800| 300 | 11.8 | 0.003
60 7000| 510 | 20.1 | 0.004 [ 6500| 400 | 15.7 | 0.004 | 5000| 320 | 12.6 | 0.003 [ 4000| 260 | 10.2 | 0.002
70 7000 | 480 | 18.9 |0.003 [ 6500| 390 | 15.4 | 0.002 | 5000| 300 | 11.8 | 0.002 [ 4000| 240 | 9.4 |0.001
12 (24000 | 2600 | 102.4 | 0.03 |22000| 2100 | 82.7 | 0.025 17000 | 1600 | 63.0 | 0.02 |14000| 1300 | 51.2 | 0.015
16 (22000 | 2400 | 94.5|0.03 |21000| 2000 | 78.7 | 0.025 16000 | 1500 | 59.1 | 0.02 |13000| 1200 | 47.2 | 0.015
1.5° 20 |20000| 1800 | 70.9 | 0.015 (18000 | 1400 | 55.1 | 0.01 |14000| 1100 | 43.3 | 0.01 [11000| 880 | 34.6 | 0.007
25 |18000| 1600 | 63.0 | 0.015 [17000| 1300 | 51.2 | 0.01 |13000| 1000 | 39.4 | 0.009 [11000| 800 | 31.5 | 0.006
30 (15000 | 1300 | 51.2 | 0.01 |14000| 1000 | 39.4 | 0.01 [11000| 800 | 31.5 | 0.008 | 8800| 640 | 25.2 | 0.006
35 [14000| 1100 | 43.3 |0.008 | 13000| 910 | 35.8 | 0.007 {10000 | 700 | 27.6 | 0.006 | 8000| 560 | 22.0 | 0.004
<0.1RE (RE<1)
<0.2RE (RE>1)

Depth of cut

RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the

revolution and the feed rate proportionately.
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IMPACT MIRACLE END MILLS

VF3XB

CARBIDE

Alloy steel (—30HRC)

Alloy steel, Tool steel,
Pre-hardened steel

RECOMMENDED CUTTING CONDITIONS

Carbon steel, Cast iron,

Ball nose, Medium cut length, 3 flute, Taper neck

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

w Workpigce
ﬂ<¢ Material AISI 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
=) AISI P20 etc. AlISI P21 etc.
8 RE | putap | LB2 Revqluﬂon Ta?|e feed | Depthof cut Revt?luion Tal?le feed  |Depthof cut Revgluﬂon Takl)le feed | Depth of cut Rev9\ufi1on Tatl>le feed  |Depthof cut
B (mm) (mm) | (Min™) |(mm/min)| (IPM) | (Mm) [ (Min™) |mm/min)| (IPM) | (Mm) | (Min™) [(mm/min)| (1PM) | (MM) | (Min™) {(mm/min)| (IPM) | (mm)
- 10 (18000 | 2700 | 106.3 | 0.06 |17000| 2200 | 86.6 | 0.05 |[13000| 1700 | 66.9 | 0.04 |10000| 1400 | 55.1 | 0.03
é 0.4° 15 ([17000| 2200 | 86.6 | 0.04 |16000| 1800 | 70.9 | 0.04 [12000| 1400 | 55.1 | 0.03 | 9600 | 1100 | 43.3 | 0.02
20 (17000| 2100 | 82.7|0.03 |16000| 1700 | 66.9 | 0.025|12000| 1300 | 51.2 | 0.02 | 9600| 1000 | 39.4 |0.015
g 30 |14000| 1600 | 63.0 | 0.015|13000| 1300 | 51.2 | 0.01 |10000| 1000 | 39.4 | 0.01 [ 8000| 800 | 31.5 |0.007
(=) 15 (17000 | 2400 | 94.5|0.04 |16000| 2000 | 78.7 | 0.04 [12000| 1500 | 59.1 | 0.03 | 9600 | 1200 | 47.2 | 0.02
§ R0O.75 0.9° 20 |17000| 2200 | 86.6 | 0.03 |[16000| 1800 | 70.9 | 0.025|12000| 1400 | 55.1 | 0.02 | 9600 | 1100 | 43.3 | 0.015
P ) 30 [14000| 1800 | 70.9 | 0.015)13000| 1400 | 55.1 | 0.01 |10000| 1100 | 43.3 | 0.01 | 8000| 880 | 34.6 | 0.007
E-J 40 (13000| 1300 | 51.2|0.01 |12000| 1000 | 39.4 | 0.01 | 9000| 800 | 31.5 | 0.008 | 7200| 640 | 25.2 | 0.006
IS 15 |17000| 2600 | 102.4 | 0.04 [16000| 2100 | 82.7 | 0.04 |[12000| 1600 | 63.0 | 0.03 9600 | 1300 | 51.2 | 0.02
- 1.5° 20 |17000| 2400 | 94.5|0.03 |[16000| 2000 | 78.7 | 0.025|12000| 1500 | 59.1 | 0.02 | 9600 | 1200 | 47.2 | 0.015
& 30 (14000 | 2000 | 78.7 | 0.015)13000| 1600 | 63.0 | 0.01 |10000| 1200 | 47.2 | 0.01 | 8000| 960 | 37.8 | 0.007
[0 16 | 15000 | 3200 | 126.0 | 0.07 [14000| 2600 | 102.4 | 0.06 |[11000| 2000 | 78.7 | 0.05 | 8800 | 1600 | 63.0 |0.03
g 20 (14000 | 2400 | 94.5|0.06 |13000| 2000 | 78.7 | 0.05 |10000| 1500 | 59.1 | 0.04 | 8000 | 1200 | 47.2 |0.03
2 0.4° 25 |14000| 2100 | 82.7 | 0.04 [13000| 1700 | 66.9 | 0.04 |10000| 1300 | 51.2 | 0.03 [ 8000 | 1000 | 39.4 |0.02
= 30 ([13000| 1800 | 70.9 | 0.03 |12000| 1400 | 55.1|0.03 | 9000 | 1100 | 43.3 | 0.025| 7200 | 880 | 34.6 | 0.02
3 35 (13000 | 1600 | 63.0 | 0.03 |12000| 1300 | 51.2 | 0.025 | 9000 | 1000 | 39.4 |0.02 | 7200 | 800 | 31.5 | 0.015
: 40 (12000| 1400 | 55.1|0.015]11000| 1200 | 47.2|0.01 | 8500| 900 | 35.4 |0.01 | 6800 | 720 | 28.3 |0.007
E 20 (14000 | 2600 | 102.4 | 0.06 |13000| 2100 | 82.7 | 0.05 |10000| 1600 | 63.0 | 0.04 | 8000 | 1300 | 51.2 | 0.03
<E,: 25 |14000| 2200 | 86.6 | 0.05 |[13000| 1800 | 70.9 | 0.04 |10000| 1400 | 55.1 | 0.03 [ 8000 | 1100 | 43.3 | 0.025
= R1 30 ([13000| 1900 | 74.8 | 0.04 |12000| 1600 | 63.0 | 0.04 | 9000 | 1200 | 47.2 | 0.03 | 7200 | 960 | 37.8 | 0.02
0.9° 35 ([13000| 1800 | 70.9 | 0.04 |12000| 1400 | 55.1|0.03 | 9000 | 1100 | 43.3 | 0.025| 7200 | 880 | 34.6 | 0.02
40 (12000| 1600 | 63.0 | 0.03 |11000| 1300 | 51.2 | 0.025| 8500 | 1000 | 39.4 | 0.02 | 6800 | 800 | 31.5 | 0.015
50 ([11000| 1400 | 55.1|0.015]10000| 1200 | 47.2 | 0.01 8000| 900 | 354 | 0.01 | 6400 | 720 | 28.3 | 0.007
? 60 9800 | 1100 | 43.3|0.007 [ 9100| 910 | 35.8 | 0.006 | 7000| 700 | 27.6 | 0.005 [ 5600 | 560 | 22.0 |0.003
§ 70 8400| 960 | 37.8|0.004 | 7800| 780 | 30.7 | 0.004 | 6000| 600 | 23.6 | 0.003 [ 4800 | 480 | 18.9 |0.002
g 25 (14000 | 2400 | 94.5|0.05 |13000| 2000 | 78.7 | 0.04 |10000| 1500 | 59.1 | 0.03 | 8000 | 1200 | 47.2 |0.025
g 1.5° 30 |12600| 2100 | 82.7 | 0.04 |12000| 1700 | 66.9 | 0.04 | 9000| 1300 | 51.2 | 0.03 | 7200 | 1000 | 39.4 |0.02
= 35 (13000 | 1900 | 74.8 | 0.04 |12000| 1600 | 63.0 | 0.03 | 9000 | 1200 | 47.2 |0.025| 7200 | 960 | 37.8 | 0.02
8 40 |12000| 1800 | 70.9 | 0.03 |[11000| 1400 | 55.1 | 0.025| 8500 | 1100 | 43.3 | 0.02 | 6800 | 880 | 34.6 |0.015
20 |13000| 2900 | 114.2 | 0.06 |[12000| 2300 | 90.6 | 0.05 | 9000| 1800 | 70.9 | 0.04 [ 7200 | 1400 | 55.1 |0.03
0.9° 30 |12000| 2600 | 102.4 | 0.05 |11000| 2100 | 82.7 | 0.04 | 8500| 1600 | 63.0 | 0.03 [ 6800 | 1300 | 51.2 | 0.025
R1.25 40 (11000 | 2200 | 86.6|0.04 | 9800| 1800 | 70.9 |0.04 | 7500 | 1400 | 55.1 | 0.03 | 6000 | 1100 | 43.3 | 0.02
20 13000 3000 | 118.1 | 0.06 |[12000| 2500 | 98.4 | 0.05 | 9000| 1900 | 74.8 | 0.04 [ 7200 | 1500 | 59.1 |0.03
1.5° 30 (12000 | 2700 | 106.3 | 0.05 |11050| 2200 | 86.6 | 0.04 | 8500 | 1700 | 66.9 | 0.03 | 6800 | 1400 | 55.1 | 0.025
40 |11000| 2400 | 94.5|0.04 | 9800| 2000 | 78.7 | 0.04 | 7500| 1500 | 59.1 | 0.03 [ 6000 | 1200 | 47.2 |0.02
<0.1RE (RE<1)
<0.2RE (RE>1)
Depth of cut
<ap
WWWWWF RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the
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Carbon steel, Cast iron,

Alloy steel (—30HRC)

Alloy steel, Tool steel,
Pre-hardened steel

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

Workpiece
Material AISI 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
AISI P20 etc. AlISI P21 etc.
RE | putap | LB2 [Revolution Table feed  |Depth of cut Revolution Table feed | Depth of cut Revolution Table feed | Depth of cut Revolution Table feed  |pepth of cut
(mm) (mm) | (min™) [mm/min)] (PM) | (mm) [ (min™) {mmmin)] (1PM) | (mm) | (min) [mmmin)] (Pm) | (mm) | min™) [mm/min)| (1PM) | (mm)
20 |12000| 3700 | 145.7 | 0.13 [11000| 3000 | 118.1 | 0.1 8500 | 2300 | 90.6 | 0.09 | 6800 | 1800 | 70.9 |0.06
. 30 (11000 | 2900 | 114.2 | 0.07 |10000| 2300 | 90.6 | 0.06 | 8000 | 1800 | 70.9 | 0.05 | 6400 | 1400 | 55.1 | 0.03
0.4 40 |11000| 2400 | 94.5|0.06 |[10000| 2000 | 78.7 | 0.05 | 8000 | 1500 | 59.1 | 0.04 [ 6400 | 1200 | 47.2 |0.03
50 (11000 | 2000 | 78.7 | 0.04 | 9800| 1600 | 63.0 | 0.04 | 7500 | 1200 | 47.2 | 0.03 | 6000 | 960 | 37.8 | 0.02
20 |12000| 3800 | 149.6 | 0.13 [11000| 3100 | 122.0 | 0.1 8500 | 2400 | 94.5 | 0.09 | 6800 | 1900 | 74.8 |0.06
30 (11000 | 3000 | 118.1 | 0.07 |10000| 2500 | 98.4 | 0.06 | 8000 | 1900 | 74.8 | 0.05 | 6400 | 1500 | 59.1 | 0.03
R1.5 0.9° 40 |11000| 2600 | 102.4 | 0.06 |[10000| 2100 | 82.7 | 0.05 | 8000 | 1600 | 63.0 | 0.04 [ 6400 | 1300 | 51.2 |0.03
50 ([11000| 2100 | 82.7 | 0.04 | 9800| 1700 | 66.9 | 0.04 | 7500 | 1300 | 51.2 | 0.03 | 6000 | 1000 | 39.4 | 0.02
60 9800 | 2000 | 78.7 | 0.03 9100 | 1600 | 63.0 | 0.025 | 7000 | 1200 | 47.2 | 0.02 | 5600 | 960 | 37.8 | 0.015
70 9800 | 1800 | 70.9 | 0.015 | 9100| 1400 | 55.1 | 0.01 | 7000 | 1100 | 43.3 | 0.01 [ 5600 | 880 | 34.6 |0.007
50 ([11000| 2200 | 86.6 | 0.04 | 9800| 1800 | 70.9 | 0.04 | 7500 | 1400 | 55.1 | 0.03 | 6000 | 1100 | 43.3 | 0.02
1.5° 60 9800 | 2100 | 82.7 | 0.03 [ 9100| 1700 | 66.9 | 0.025 | 7000 | 1300 | 51.2 | 0.02 [ 5600 | 1000 | 39.4 |0.015
70 9800 | 2000 | 78.7 | 0.015 | 9100| 1600 | 63.0 | 0.01 | 7000 | 1200 | 47.2 | 0.01 [ 5600 | 960 | 37.8 |0.007
30 (10000 | 3200 | 126.0 | 0.3 9400 | 2600 | 102.4 | 0.25 | 7200 | 2000 | 78.7 | 0.2 | 5800 | 1600 | 63.0 | 0.15
R2 0.9° 40 9500 | 2400 | 94.5|0.15 | 8800| 2000 | 78.7 | 0.12 | 6800 | 1500 | 59.1 | 0.1 5400 | 1200 | 47.2 | 0.07
50 9500 | 2100 | 82.7 | 0.1 8800 | 1700 | 66.9 | 0.1 6800 | 1300 | 51.2 | 0.08 | 5400 | 1000 | 39.4 |0.06
60 9000 | 1900 | 74.8|0.07 | 8300| 1600 | 63.0 | 0.06 | 6400 | 1200 | 47.2 | 0.05 [ 5100 | 960 | 37.8 |0.03
35 8000 | 3500 | 137.8 | 0.3 7400 | 2900 | 114.2 | 0.25 [ 5700 | 2200 | 86.6 | 0.2 | 4600 | 1800 | 70.9 | 0.15
R2.5 | 0.9° 40 8000 | 3200 | 126.0 | 0.2 7400 | 2600 | 102.4 | 0.18 [ 5700 | 2000 | 78.7 | 0.15 | 4600 | 1600 | 63.0 | 0.1
60 7600 | 2400 | 94.5|0.15 [ 7000| 2000 | 78.7 | 0.12 | 5400 | 1500 | 59.1 | 0.1 [ 4300 | 1200 | 47.2 |0.07
<0.1RE (RE<1)
<0.2RE (RE>1)
Depth of cut
RE : Radius

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the

revolution and the feed rate proportionately.
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IMPACT MIRACLE END MILLS

VF4MB

Ball nose, Medium cut length, 4 flute

L0

[W1:TV  Carbon Steel, Alloy Steel, Cast ron | ToolStee PreHardened Sieel, Hardened el - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
. (<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| ©°PPerAlloy | Aluminum Alloy
O ©) ©)
i BHTA2 15°
w &S ) = f T rypet
<
2 RE APMX §
8 LF 8
-
1
<
@ 8 b | Type2
g RE” | APMX . §
= L a
= 0.5<RE<6
é +0.01
DCON=6 8<DCON<10 | DCON=12
¢ Qo
o - 0.008 - 0.009 - 0.011
ﬁ @ 4 flute ball nose end mill for high-speed machining of hardened steel.
-
L
e (mm)
<
o X
Q Order Number RE DC APMX LF pcoN | No-OF 18 | 1ype
= Flutes | &
S
= VF4MBRO0050 0.5 1 25 50 6 4 ( 1
o VF4MBRO0100 1 2 6 60 6 4 [ J 1
E VF4MBRO0150 1.5 3 8 70 6 4 [ J 1
% VF4MBR0200 2 4 8 70 6 4 [ J 1
O VF4MBR0250 2.5 5 12 80 6 4 (] 1
VF4AMBRO0300 3 6 12 80 6 4 ( J 2
VF4MBR0400 4 8 14 90 8 4 ( 2
" VF4AMBR0500 5 10 18 100 10 4 ( 2
- VF4MBR0600 6 12 22 110 12 4 [} 2
=
o
z
w
o
|
(@]
n

1234 e:USASstock 1S013399 > 1002




RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC)

Hardened steel (55—62HRC)

Workpiece
Material | Alsi H13 etc. AISI D2 etc.
== a<15° a>15° Depth of as<15° a>15° Depth of
(mm) Re"‘?"{tjon Table feed Re"?'”ﬂo” Table feed cut Revc?lurt1ion Table feed Re"‘?"{tjon Table feed cut
min™) [ (mmmin) [ (PM) | Min™) [ (mmmin) [ @Pm) | @P MM | (min) [ (mmmin) [ GPM) | (min™) [ (mmimin) [ (PMm) | @P (MM)
RO.5 | 40000 | 8000 | 315.0 | 40000 | 3800 | 149.6 0.06 | 40000 | 5600 | 220.5 [ 40000 | 3100 | 122.0 0.05
R1 40000 | 9600 | 378.0 | 40000 | 5600 | 220.5 0.11 | 40000 | 8000 | 315.0 [ 28000 | 3100 | 122.0 0.10
R1.5 | 40000 | 12000 | 472.4 | 32000 | 5600 | 220.5 0.13 | 32000 | 7700 | 303.1 [ 19000 | 2900 | 114.2 0.12
R2 32000 | 11000 | 433.1 | 24000 | 4700 | 185.0 0.15 | 24000 | 6200 | 244.1 [ 14000 | 2500 98.4 0.13
R2.5 | 25000 | 9000 | 354.3 | 19000 | 3800 | 149.6 0.20 | 19000 | 5300 | 208.7 [ 12000 | 2200 86.6 0.15
R3 21000 | 8400 | 330.7 | 15000 | 3400 | 133.9 | 0.25 | 16000 | 4800 | 189.0 9600 | 2000 78.7 0.20
R4 16000 | 6400 | 252.0 | 12000 | 2600 | 102.4 0.30 | 12000 | 3600 | 141.7 7200 | 1600 63.0 0.20
R5 13000 | 5200 | 204.7 9600 | 2200 86.6 0.50 | 10000 | 3200 | 126.0 5800 | 1300 51.2 0.20
R6 9000 | 3600 | 141.7 7200 | 1700 66.9 0.50 7000 | 2200 86.6 4300 940 37.0 0.30
<0.2RE
Depth of
cut ap
7 RE : Radius

Workpiece
Material

Hardened steel (62—70HRC)

AISI W1, AISI M2 etc.

= a<15° a>15° Depth of
(mm) | Revolution Table feed Revolution Table feed cut
(min™) [ (mm/min) | (1PM) (min™) [(mm/min) | (Pm) | @P (mm)
RO.5 | 40000 | 4700 | 185.0 | 32000 | 1700 66.9 0.03
R1 24000 | 5000 | 196.9 | 16000 | 1200 47.2 0.06
R1.5 | 16000 | 4200 | 165.4 | 11000 | 1100 43.3 0.07
R2 12000 | 3100 | 122.0 8000 | 1000 39.4 0.08
R2.5 9600 | 2700 | 106.3 6000 780 30.7 0.08
R3 8000 | 2300 90.6 5000 780 30.7 0.09
R4 6000 | 1900 74.8 4000 620 24 .4 0.09
R5 4800 | 1500 59.1 3000 550 21.7 0.10
R6 3600 | 1100 43.3 2200 400 15.7 0.10
<0.2RE
Depth of
cut . ap
7 RE : Radius

Note 1) a is the inclination of the machined surface.
Note 2) If the depth of cut is smaller than this table, feed rate

can be increased.

Note 3) If the rigidity of the machine or the workpiece material

installation is very low, or chattering is generated, please

reduce the revolution and the feed rate proportionately.
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IMPACT MIRACLE END MILLS

VFFDRB

Multi-task corner radius end mill for impact miracle high speed cutting

90

(W1 Carbon Steel, Alloy Steel, Cast ron | ToolStee PreHardened Sieel, Hardened Skell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©°PPerAlloy | Aluminum Alloy
O ©) ©)
= 4
1] o e 4
: I - -=memn A
8 RE3 APMX|  7BHTA215°
A3
73 RE2 i
_ RE1 LF
| s’\“
< =
om OJ z
RN l* - — 1t 18 Type2
_l.APMX
DC=<12 A3
0 LU
- 0.020 LF
o ‘ DCON=6 | 8<DCON<10 | DCON=12
g () S
o - 0.008 - 0.009 - 0.011
5 @ Multi-task corner radius type allows more efficient high feed.
@ Adoption of multiple cuttings realized high feed cutting. (mm)
o
o i i ¥ x
< *1 *3 No. of Multi-task radius part o %
o Order Number DC RE1 APMX| A3 | LU | DN | LF [DCON Fllt s S | Type
o) UeS1S10 |DCIN|RE2 |[RE3| 2 | @
§ VFFDRBD0300 3 |0.64]0.18 3 10 28| 60 6 4 10.08/0.75|05 |2 21°| @ 1
g VFFDRBD0400 4 1071|025 4 12 3.8 | 60 6 4 1013 |1 05 | 3 19°| @ 1
x VFFDRBD0600 6 |10.92|0.36 9 18 56| 80 6 4 102115 |06 |5 17°| @ 2
= VFFDRBD0800 8 116 (044 | 12 | 24 76| 90 8 6 (02232 |08 |45 |17°| @ 2
= VFFDRBD1000 10 |1.47 057 | 15 30 9.4 1100 | 10 6 (0284 1 55 (1.7°] @ 2
© VFFDRBD1200 12 |1.77 | 0.7 18 | 36 |11.4 | 110 | 12 6 (03448 |12 |65 (18| @ 2
%1 RE1 : Approx. R
*2 RMPX : Max. Ramping Angle
P *3 A3 : Cutting Edge Effective Length
S
=
o
4
wi
=]
-
(@]
7]
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RECOMMENDED CUTTING CONDITIONS

Carbon steel, Alloy steel (180—280HB),
Workpiece| Alloy tool steel (S350HB),

Material | Mild steel (<180HB)
AISI 1045, AISI 4140, ASTM A36, AlISI 1010

Prehardened steel (35—45HRC)

AISI P21, AISI P20, AISI 4340

Dia Cutting | Main Spindle | Feed per Table Feed Depth of | Depth of | Cutting | Main Spindle | Feed per Table Feed Depth of | Depth of
' Speed Revolution Tooth = cut cut Speed Revolution Tooth = cut cut
DC(MM)[ (m/min) | (min-') | (mmit) |(mm/min)| (IPM) | ap (mm) | ae (mm) | (m/min) | (min) | (mm/t.) |(mm/min)| (IPM) | ap (mm) | ae (mm)
3 80 8500 | 0.07 | 2400 95.5 | 0.12 1.5 100 | 11000 | 0.07 | 3100 | 122.0 | 0.12 1.5
4 80 6400 | 0.1 2600 | 1024 | 0.16 2 100 8000 | 0.1 3200 | 126.0 | 0.16 2
6 80 4200 | 0.17 | 2900 | 1142 | 0.24 3 100 5300 | 0.17 | 3600 | 141.7 | 0.24 3
8 80 3200 | 0.17 | 3300 | 130.0 | 0.32 4.8 100 4000 | 0.17 | 4100 | 161.4 | 0.32 4.8
10 80 2500 | 0.2 3000 | 118.1 | 04 6 100 3200 | 0.2 3800 | 1496 | 0.4 6
12 80 2100 | 0.22 | 2800 | 110.2 | 0.48 7.2 100 2700 | 0.22 | 3600 | 141.7 | 0.48 7.2
ae
Depth of
cut ap
Hardened steel (40—55HRC), Hardened steel (55—62HRC)
Workpiece| Ferritic and martensitic stainless steel (>200HB),
Material | Precipitation hardening stainless steel (<450HB),
AISI H13, L6, AISI 431, AISI 420, 15-5PH, 17-4PH etc. AISI D2 etc.
Dia Cutting | Main Spindle | Feed per Table Feed Depth of | Depth of | Cutting | Main Spindle | Feed per Table Feed Depth of | Depth of
' Speed Revolution Tooth = cut cut Speed Revolution Tooth : cut cut
DC (mM)| (m/min) | (min-) | (mmit) |(mm/min)| (IPM) | ap (mm) | ae (mm) | (m/min) | (min) | (mm/it) |(mm/min)| (IPM) | ap (mm) | ae (mm)
3 80 8500 | 0.07 | 2400 945 | 0.12 1.5 40 4200 | 0.05 840 | 33.1 0.12 1.5
4 80 6400 | 041 2600 | 1024 | 0.16 2 40 3200 | 0.07 960 | 37.8 0.16 2
6 80 4200 | 0.17 | 2900 | 114.2 | 0.24 3 40 2100 | 0.15 | 1300 | 51.2 0.24 3
8 80 3200 | 0.17 | 3300 | 129.9 | 0.32 4.8 40 1600 | 0.15 | 1400 | 55.1 0.32 4.8
10 80 2500 | 0.2 3000 | 118.1 | 0.4 6 40 1300 | 0.17 | 1300 | 51.2 0.4 6
12 80 2100 | 0.22 | 2800 | 110.2 | 0.48 7.2 40 1100 0.2 1300 | 51.2 0.48 7.2

Depth of
cut

ae

%@

Note 1) When ramping process set the feed rate at 50%. A ramping angle of 1° is recommended.
Note 2) Use at a revolution of 70% and feed rate of 50% when the tool overhang exceeds 5D.
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IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

S0:

Carbon Steel, Aloy Steel, Cast Iron {Too Stel Pre Herdened Seel HarcenedSteel) - Hardened Steel Hardened Steel Austenitic Titaniu_m Alloy, Copper Alloy Aluminum Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy
©) ©) ©) O O @)
o j l/fsz z
F a | 8Type1
RE ATX LF\l BHTA2 15°
Effective length
for inclined angle .g 5 E .
gg SL - §Type2
RE” |LAPMX
DC=<10 DC>10 LU
£0.007 £0.01 Inclined angle LF
DC<12 DC>12 z
- 802 - %03 8 g Typed
DCON=6_|8<DCON=<10/12<DCON<16 RE|-APMX LF
—8.008 -8.009 -8.011
@ Impact Miracle corner radius end mill for high feed and efficient machining.
(mm)
o Effective length
Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON E|°' ofl S | Type| for inclined angle
utes| ¢
0.5°| 1° | 2° | 3°
VFHVRBDO0100R02N004 1 0.2 1 4 | 0.94|10.6°| 60 6 4 |ef 1 42| 45| 47| 53
VFHVRBD0100R02N006 1 0.2 1 6 | 094 | 9.2°| 60 6 4 (@] 1 64| 6.7 72| 7.7
VFHVRBDO0100R02N008 1 0.2 1 8 | 094 82° 60 6 4 |ef 1 85| 88| 95/10.2
VFHVRBD0100R02N010 1 0.2 1 10 | 094 | 7.4°| 60 6 4 (@] 1 (10511 |11.8]12.7
VFHVRBD0100R02N015 1 0.2 1 15 |1 094 | 59°| 60 6 4 | x| 1 |15.8/16.3|17.5|18.9
VFHVRBDO0100R02N020 1 0.2 1 20 | 094 | 49° 80 6 4 | x| 1 120.9|21.7|23.3|251
VFHVRBDO0150R03N004 1.5 | 0.3 1.5 4 | 1.44(10.3°| 60 6 4 |@f 1 42| 45| 46| 52
VFHVRBDO0150R03N006 1.5 | 0.3 1.5 6 | 144 | 89° 60 6 4 (@] 1 63| 66| 72| 7.7
VFHVRBD0150R03N010 1.5 | 03 1.5 10 | 144 7° 60 6 4 |ef 1 1105109 |11.8|12.7
VFHVRBD0150R03N015 1.5 | 0.3 1.5 15 | 144 | 55°| 60 6 4 |ef 1 |15.7/16.3|17.5|18.9
VFHVRBDO0150R03N020 1.5 | 0.3 15 | 20 | 144 | 46°| 80 6 4 [*| 1 [209|21.6]23.3|25.1
VFHVRBD0150R03N025 1.5 | 0.3 15 | 25 | 144 | 3.9° 80 6 4 | x| 1 |261/27 |29 |31.3
VFHVRBDO0150R03N030 1.5 | 0.3 15| 30 | 144 | 3.4° 80 6 4 | x| 1 |31.3/323|34.7|375
VFHVRBD0200R05N006 2 05 | 2 6 |19 8.7°| 60 6 4 (@] 1 63| 65| 7 7.5
VFHVRBDO0200R05N010 2 05 | 2 10 | 1.9 6.7°| 60 6 4 |ef 1 |105/10.8|11.6|125
VFHVRBD0200R0O5N015 2 05 | 2 15 | 1.9 5.2°| 60 6 4 |e| 1 |15.6/16.2|17.4|18.7
VFHVRBD0200R05N020 2 05 | 2 20 | 1.9 4.3°| 80 6 4 |@| 1 |120.8/21.5|23.1|24.9
VFHVRBD0200R05N025 2 05 | 2 25 | 1.9 3.6°| 80 6 4 [*x| 1 [26 |26.9|28.9|31.2
VFHVRBD0200R05N030 2 05 | 2 30 [ 1.9 3.1°| 80 6 4 | x| 1 |31.2/322|346|374
VFHVRBDO0200R05N035 2 05 | 2 35 [ 1.9 2.8°| 90 6 4 | x| 1 |36.3/37.6(404| *
VFHVRBD0200R05N040 2 05 | 2 40 | 1.9 2.5°] 90 6 4 | x| 1 |415/429|46.1| *
VFHVRBD0300R05N010 S 05 | 3 10 | 2.9 5.6°| 60 6 4 |ef 1 |105/10.8|11.6|125
VFHVRBD0300RO5N015 3 05 | 3 15 | 2.9 4.3°| 60 6 4 |ef 1 |156|16.2|17.4|18.7
VFHVRBD0300R05N020 8 05 | 3 20 | 29 3.4°| 80 6 4 |@| 1 |20.8/21.5|23.1|24.9
VFHVRBDO0300R05N030 3 05| 3 30 | 29 2.5°| 80 6 4 |e@| 1 |312/322|346| *
VFHVRBD0300R08N010 3 08 | 3 10 | 2.9 5.7°| 60 6 4 |®f 1 |104/10.8|11.6|124
VFHVRBDO0300R08N015 3 08 | 3 15 | 2.9 4.3°| 60 6 4 |e@f 1 |156/16.2|17.3|18.7
VFHVRBD0300R08N020 3 08 | 3 20 | 2.9 3.5°| 80 6 4 |e@| 1 |120.8/21.5|23.1|24.9
VFHVRBD0300R08N030 3 08 | 3 30 | 29 2.5°| 80 6 4 |@| 1 |311/322|346| *
VFHVRBD0300R08N040 3 08 | 3 40 | 2.9 2° 90 6 4 | x| 1 |415/429| * *
VFHVRBD0300R08N050 3 08 | 3 50 | 29 1.6°] 90 6 4 (x| 1 (518|536 =* *
VFHVRBD0400R05N012 4 05 | 4 12 | 3.9 3.8°| 60 6 4 |@| 1 |125/13 [13.9]15

@ : USA Stock * : Stocked in Japan

* No interference



JESSSSOR CARBIDE

oz Effective length
Order Number DC | RE [APMX| LU | DN | B2 | LF |DCON Elzt:; g Type| forinclined angle
0.5° 1° | 2° | 3° w
VFHVRBD0400R05N020 4 1 05| 4 20 | 39 | 25°| 80 6 | 4 |@| 1 |20.8/21.5/23.1| =* gtﬁ
VFHVRBD0400R05N030 4 | 05| 4 30 | 39 | 1.8°| 80 6 | 4 |®| 1 312322 * | =* >
VFHVRBD0400R05N048 4 1 05| 4 48 | 39 | 1.2°| 90 6 | 4 |x| 1 |49.8/515 * | * g
VFHVRBD0400R10N012 4 | 1 4 12 | 3.9 [3.9°| 60 6 | 4 |® 1]125/129/138/149
VFHVRBD0400R10N020 4 | 1 4 20 | 3.9 | 25°| 80 6 | 4 |®| 1 |20.8/215/23 | =* a
VFHVRBD0400R10N030 4 | 1 4 30 | 39 | 1.8°| 80 6 | 4 |®f 1 |311(322 * | * §
VFHVRBDO0600R05N018 6 | 05| 9 18 | 5.85| — 60 6| 4 |@| 2| x| % | % | %
VFHVRBD0600R05N030 6 | 05| 9 30 | 585 — 80 6 | 4 [@f 2 | *x | x| x| *
VFHVRBD0600R10N018 6 | 1 9 18 | 5.85| — 60 6 | 4 |@| 2| x| % | % | %
VFHVRBD0600R10N030 6 | 1 9 30 | 585 — 80 6| 4 [@f 2 | % | | » | *
VFHVRBD0600R10N054 6 | 1 9 54 | 585| — 90 6 | 4 [*| 2| % | % | x| *
VFHVRBD0600R15N018 6 | 15| 9 18 | 5.85| — 60 6 | 4 |@f 2| % | x| x| * E
VFHVRBD0600R15N030 6 | 15| 9 30 | 585 — 80 6| 4 |@|l 2| % | % | x| % &
VFHVRBD0600R15N042 6 | 15| 9 42 | 585 — 90 6 | 4 |@f 2| % | x| x| * =
VFHVRBD0600R15N054 6 | 15| 9 54 | 585| — 90 6 | 4 | x| 2| * | % | * | % =
VFHVRBD0600R20N018 6 | 2 9 18 | 5.85| — 60 6 | 4 [@f 2 | % | % | % | * (74
VFHVRBD0600R20N030 6 | 2 9 30 | 585 — 80 6| 4 [@f 2| % | % | x| * EE
VFHVRBD0700R15 7 | 15 |11 - — — 80 6 | 4 | x| 3| * | x| x| * o]
VFHVRBDO0800R05N024 8 | 05|12 24 | 7.85| — 60 8 | 4 | x| 2| % | | % | * e
VFHVRBD0800R05N040 8 | 05|12 40 | 7.85| — | 100 8 | 4 | x| 2| * | | * | % =
VFHVRBDO0800R10N024 8 | 1 12 24 | 7.85| — 60 8 | 4 |@| 2| x| x| % | % §
VFHVRBD0800R10N040 8 | 1 12 40 | 7.85| — | 100 8| 4 |@|l 2| * | % | % | % o
VFHVRBD0800R20N024 8 | 2 12 24 | 7.85| — 60 8 | 4 (@ 2| % | % | % | * T
VFHVRBD0800R20N040 8 | 2 12 40 | 7.85| — | 100 8| 4 ||l 2| x| x| x| % =
VFHVRBD0800R20N056 8 | 2 12 56 | 7.85| — | 120 8 | 4 |@| 2| % | % | * | % =
VFHVRBD0800R20N072 8 | 2 12 72 | 7.85| — | 120 8 | 4 |@f 2| x| x| x| *
VFHVRBD0900R20 9 | 2 135 | — — — | 100 8 | 4 | x| 3 | * | x| % | % -
VFHVRBD1000R05N030 10 | 0.5 | 15 30 | 9.7 | — 70 | 10 | 4 | x| 2 | * | * | * | *
VFHVRBD1000R05N050 10 | 05 |15 50 | 97 | — | 110 | 10 | 4 |[*| 2 | * | *» | * | * 9
VFHVRBD1000R10N030 10 1 15 30 | 9.7 = 70 | 10 4 |@| 2 * * * * §
VFHVRBD1000R10N050 10 | 1 15 50 197 | — |10 | 10 | 4 |@| 2 | = | * | * | * a
VFHVRBD1000R20N030 10 | 2 15 30 | 97 | — 70| 10 | 4 |@| 2 | * | * | * | * z
VFHVRBD1000R20N050 10 | 2 15 50 | 97 | — |110| 10 | 4 |@| 2 | = | = | = | * o
VFHVRBD1000R20N070 10 | 2 15 70 | 97 | — | 150 | 10 | 4 [*| 2 | * | * | * | * 3
VFHVRBD1000R20N090 10 | 2 15 90 | 97 | — |150 | 10 | 4 [*| 2 | = | = | * | * *
VFHVRBD1100R20 1 | 2 165 | — - — 110 | 10 | 4 [*| 3 | > | * | = | *
VFHVRBD1200R05N036 12 0.5 | 18 36 [11.7 - 80 | 12 4 |@| 2 * * * *
VFHVRBD1200R05N060 12 | 0.5 | 18 60 117 | — |120 | 12 | 4 (@ 2 | = | = | * | *
VFHVRBD1200R10N036 12 | 1 18 36 (117 | — 80 | 12 | 4 |@| 2 | * | * | * | *
VFHVRBD1200R10N060 12 | 1 18 60 [11.7 | — | 120 | 12 | 4 |@| 2 | = | * | = | *
VFHVRBD1200R20N036 12 | 2 18 36 (117 | — 80 | 12 | 4 |@| 2 | * | * | * | *
VFHVRBD1200R20N060 12 | 2 18 60 117 | — |120 | 12 | 4 (@ 2 | = | = | * | *
VFHVRBD1200R20N084 12 | 2 18 84 (117 | — |160 | 12 | 4 x| 2 | = | = | = | *
VFHVRBD1200R20N108 12 | 2 18 [ 108 (117 | — [ 160 | 12 | 4 |*| 2 | * | = | * | *
VFHVRBD1200R30N036 12 | 3 18 36 [11.7 | — 80 | 12 | 4 |@| 2 | * | * | * | *
VFHVRBD1200R30N060 12 | 3 18 60 |[117 | — |120 | 12 | 4 |®@| 2 | * | * | * | *
VFHVRBD1300R30 13 | 3 195 | — — — 1120 | 12 | 4 [*| 3 | * | * | * | *
VFHVRBD1600R05N042 16 | 0.5 | 24 42 |155 | — [ 100 | 16 | 4 |[*x| 2 [ * | = | * | *
VFHVRBD1600R20N042 16 | 2 |24 42 (155 | — [ 100 | 16 | 4 |*| 2 [ * | = | * | *
VFHVRBD1600R30N042 16 | 3 |24 42 [155 | — [ 100 | 16 | 4 |[*| 2 | = | = | * | =
VFHVRBD1600R30N080 16 | 3 |24 80 [155 | — | 140 | 16 | 4 [*| 2 | * | * | * | *
VFHVRBD1600R30N120 16 | 3 |24 120|155 | — [175 | 16 | 4 |[*| 2 | * | * | * | *

* No interference
13013399 >1002  |239




IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

e RECOMMENDED CUTTING CONDITIONS
M High feed conditions

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)

0] Alloy steel (—30HRC) Pre-hardened steel
SE Workpiece Material
oD AISI 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
8 AISI P20 etc. AISI P21 etc.

DC | RE | LU |Revolton| Table feed |Depthofout| Widhofout|Revolution| Table feed | pepth ofcut| Widhofeut {Revolution) Table feed | Dethofcut | Widthof cut [Revolution|  Table feed | nepth of cut | Width ofcut
:,' (mm) | (mm)| (mm) | (min™)|mmimin)| (1IPM) | @) | @) f(min™)|mmmin)|{ (1IPM) | @) | em) |min) | mmmin)| (1PM) | &mm) | amm) | (min)|mmimin)| (1IPM) | 8 mn) | ae(mm)
<
01]

0.2 | 4 [40000/ 7200/283.5/0.04 |0.45|330005100|200.8/0.03 |0.45]27000[4100(161.4/0.025/ 0.45 |20000/1800| 70.9/0.013| 0.45
0.2 | 6 [40000] 6500255.9/0.03 |0.45[33000{4600(181.1/0.022| 0.45 |27000(3700|145.7|0.018| 0.45 [20000|1600| 63.0/0.01 | 0.45
0.2 | 8 (32000 4500[177.2/0.022| 0.45 |27000/3200(126.0/0.018| 0.45 |21000{2600|102.4/0.012| 0.45 [16000| 1100| 43.3/0.008| 0.45
0.2 | 10 [24000| 2700[106.3|0.015| 0.45 [20000{1900| 74.8/0.01 |0.45|16000{1500| 59.1|0.008|0.45 [12000, 700| 27.6/0.006| 0.45
0.2 | 15 [16000] 1200| 47.2/0.008| 0.45 [14000] 700 27.6/0.005|0.45 12000/ 500| 19.7|0.003|0.45 [10000, 400| 15.7/0.003| 0.45
0.2 | 20 [14000] 1000] 39.4/0.005|0.45 |12000] 600 23.6/0.004|0.45]10000] 400| 15.7|0.002/0.45| 9000, 300/ 11.8/0.002 0.45

5| 0.3 | 4 |32000[10000(393.7|0.1 |0.65 [27000|7100279.5/0.08 |0.65 [21000/5700|224.4/0.06 |0.65 [16000[2500| 98.4/0.03 |0.65
5]/ 0.3| 6 (32000 7800/307.1/0.08 |0.65 [27000/5500|216.5/0.06 |0.65|21000[4200|165.4/0.05 |0.65 |16000[2000| 78.7|0.025| 0.65
5 | 0.3 | 10 |27000| 5700/224.4/0.05 |0.65 |22000(4000{157.5|0.035| 0.65 [18000,3000|118.1/0.03 | 0.65 {14000/ 1400| 55.1/0.014|0.65
.5 | 0.3 | 15 [22000| 3200/126.0/0.03 |0.65|18000{2300| 90.6/0.025|0.65 |15000/1700| 66.9/0.018| 0.65 [11000/1000| 39.4(0.009| 0.65
5
S5
5

0.3 | 20 (16000 1400, 55.1/0.02 |0.65 |140001200| 47.2/0.016|0.65 |13000|1000| 39.4/0.0120.65| 9000| 700| 27.6/0.007|0.65
0.3 | 25 [13000] 1000/ 39.4/0.015|0.65 |11000| 800 31.5/0.012|0.65 |10000{ 700| 27.6|0.009|0.65| 7500, 500| 19.7|0.005| 0.65
0.3 | 30 (13000, 900| 35.4/0.01 |0.65|11000] 700 27.6/0.008|0.65|10000] 600| 23.6|0.006|0.65| 7500, 400/ 15.7]0.004 0.65

0.5 | 6 [24000[10000393.7/0.1 |0.7520000/7100/279.5/0.08 |0.75 |16000(5700{224.4/0.06 |0.75 |12000[2500| 98.4/0.03 | 0.75
0.5 | 10 [24000[10000(393.7|0.08 | 0.75|20000/7100|279.5/0.06 |0.75|16000(5700|224.4/0.05 |0.75 |12000[2500| 98.4/0.025/ 0.75
0.5 | 15 [20000| 7000[275.6/0.05 | 0.75 |17000{5000(196.9/0.04 |0.75|13000(3200(126.0|0.03 |0.75 |10000|1800| 70.9/0.016|0.75
0.5 | 20 [20000| 3600/141.7/0.04 |0.75|170002600|102.4/0.03 |0.75]13000|1800| 70.9/0.025/0.75 10000 900| 35.4/0.012/0.75
0.5 | 25 [16000] 1800 70.9/0.03 |0.75 [14000{1400| 55.1/0.025/0.75|12000{1100| 43.3|0.02 |0.75| 9000 720| 28.3/0.01 |0.75
0.5 | 30 [16000] 1400| 55.1/0.025|0.75 [14000{1200| 47.2/0.02 |0.75|12000| 900| 35.4/0.016|0.75| 9000, 650| 25.6/0.008/ 0.75
0.5 | 35 (13000 1100/ 43.3/0.02 [0.75|11000, 800| 31.5/0.018)0.75|10000] 700| 27.6/0.014/0.75| 7000] 500| 19.7/0.007|0.75
0.5 | 40 [13000] 1000| 39.4/0.02 |0.75]11000] 700 27.6/0.015/0.75]10000] 600| 23.6/0.012/0.75| 7000, 400/ 15.7/0.006/0.75

GOININININININININ = | | | | | | | | [ | b

0.5 | 10 (16000/11000(433.1/0.12 13000/7800|307.1/0.09 11000/6300(248.0|0.07 8000/2800(110.2/0.04
0.5 | 15 (16000 9000[354.3/0.11 13000/6400|252.0/0.08 11000/5100{200.8|0.06 8000{2300| 90.6/0.04
0.5 | 20 (13000| 7200[283.5/0.09 11000/5100{200.8|0.07 8700/4000(157.5/0.05 6500(1800| 70.9/0.03
0.5 | 30 [13000| 5700[224.4/0.06 11000/4000|157.5|0.05 8700/3000(118.1/0.04 6500{1400| 55.1/0.02
0.8 | 10 (16000/11000/433.1/0.24 13000/7800|307.1/0.19 11000/6300(248.0/0.14 8000{2800{110.2/0.07
0.8 | 15 [16000] 9000(354.3/0.22 13000/6400|252.0/0.17 11000/5100(200.8/0.13 8000{2300| 90.6/0.07
0.8 | 20 (13000| 7200[283.5/0.19 11000/5100{200.8|0.15 8700/4000(157.5/0.11 6500{1800| 70.9/0.06
0.8 | 30 (13000 5700[224.4/0.12 1100014000{157.5|0.09 8700/3000{118.1/0.07 6500{1400| 55.1/0.04
0.8 | 40 (11000| 3600(141.7/0.08 9100/2600(102.4/0.06 7400/2000| 78.7/0.05 5500{1000| 39.4/0.025
0.8 | 50 | 8000, 2600102.4/0.07 6600/1800] 70.9/0.05 5800/1500| 59.1/0.04 4600] 800] 31.5/0.02
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0.5 | 12 | 8400/ 6000236.2/0.15 7000(4300|169.3|0.12 5600{3400|133.9/0.09 4200{1500| 59.1/0.05
0.5 | 20 | 8400| 6000[236.2/0.14 7000(4300{169.3|0.11 5600/3400|133.9/0.08 4200/1500| 59.1/0.04
0.5 | 30 | 6900| 4900(192.9/0.12 5700(3500(137.8|0.09 4600/2800|110.2/0.07 3500{1200| 47.2/0.03

SOLID END MILLS
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0.5 | 48 | 5600 2000| 78.7/0.07 4600/1400| 55.1/0.05 38001100 43.3/0.04 2800/ 500| 19.7/0.02

1 12 |12000/{12000/472.4/0.3 5 |10000(8500(334.6/0.23 | 1.5 | 8000/6800/267.7/0.18 |1.5 | 6000/3000{118.1/0.1

1 20 |12000/12000/472.4/0.27 |1.5 [10000[8500(334.6/0.21 |1.5 | 8000/6800|267.7/0.16 | 1.5 | 6000,3000(118.1|0.08

1 30 [10000] 9900/389.8/0.24 | 1.5 | 8300[7000/275.6/0.19 | 1.5 | 6700/5600(220.5/0.14 |1.5 | 50002500/ 98.4/0.07

0.5 | 18 | 4000/ 3900/153.5/0.15 [3.5 | 3300[2800(110.20.12 |3.5 | 2700{2200| 86.6/0.09 | 3.5 | 2000/1000| 39.4/0.05

0.5 | 30 | 4000] 3900(153.5(0.14 |3.5 | 3300/2800(110.2/0.11 5 | 2700(2200| 86.6/0.08 |3.5 | 2000{1000| 39.4/0.04

1 18 | 8000/13000/511.8/0.5 6600/9200(362.2/0.4 5400/7400|291.3/0.3 4000[3300(129.9/0.15

1 30 | 8000{13000(511.8/0.45 6600/9200(362.2/0.35 5400/7400|291.3/0.27 4000[3300(129.9/0.14

1 54 | 6600/11000433.1/0.25 5500(7800(307.1(0.2 4400/6300/248.0/0.15 3300/2800{110.2/0.08

1.5 | 18 | 8000/13000|511.8(0.5 6600/9200(362.2/0.4 5400/7400|291.3/0.3 4000[3300(129.9/0.15

1.5 | 30 | 8000{13000/511.8/0.45 6600/9200(362.2/0.35 5400/7400|291.3/0.27 4000/3300(129.9/0.14

1.5 | 42 | 6600/11000/433.1/0.4 5500(7800(307.1|0.3 4400|6300|248.0(0.24 3300(2800{110.2/0.12

1.5 | 54 | 6600/11000(433.1/0.25 5500(7800(307.1|0.2 4400/6300/248.00.15 3300{2800{110.2/0.08

2 18 | 8000/13000/511.8/0.5 5 | 6600(9200(362.2/0.4 5 | 5400(7400{291.3|0.3 5 | 4000/3300(129.9/0.15 |1.5
2 30 | 8000[13000/511.8/0.45 | 1.5 | 6600/9200/362.2/0.35 | 1.5 | 5400/7400]291.3|0.27 | 1.5 | 4000[3300/129.9/0.14 | 1.5

ae

Depth of cut %}ap

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Using air blow or mist is recommended.
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CARBIDE

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel 1]
Workpiece Material E
AISI 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc. )
AISI P20 etc. AISI P21 etc. 8
DC | RE | LU [|Revoltion| Table feed |pepthofeut|Widhofcut|Revoluton| Table feed |pepthof cut| Widhof cut|Revolution| Table feed | pepthofcut| Width of cut |Revolution|  Table feed | pepih ofcut| Width ofcut
(mm) | (mm) | (mm) | (min")|(mmmin)| (IPM) | @) | &) f(min”)|mmimin)| (1IPM) | @) | ém) f(min)| mmmin)| (1IPM) | @) | ) f(min)| mmmin)| (1IPM) | @) | () :,'
7 | 1.5 | — |6800/13000/511.8/0.5 3 15600({9200(362.2| 0.4 3 14600(7400|291.3/ 0.3 3 13400({3300(129.9/0.15| 3 g
8 | 0.5 | 24|3000| 3900/153.5/0.18| 5 [2500/2800(110.2/0.14| 5 [2000|2200| 86.6/0.11| 5 |1500{1000| 39.4/0.05| 5
8 | 0.5 | 40(3000| 3900/153.5/0.16| 5 [2500|2800/110.2/0.12| 5 (2000|2200| 86.6|0.1 5 |1500({1000| 39.4/0.05| 5
8 |1 2414200/ 6500(255.9/0.3 4.5(3500(4600(181.1/0.23 | 4.5(2800|3700(145.7/0.18| 4.5|2100/1600| 63.0/0.09| 4.5
8 |1 40 |4200/ 6500(255.9/0.27 | 4.5]|3500(4600(181.1/0.21| 4.5|2800|3700(145.7/0.16| 4.5(2100{1600| 63.0,0.08| 4.5
8 |2 2416000/13000(511.8/ 0.6 3 15000({9200(362.2/0.46| 3 [4000(7400|291.3/0.36| 3 |[3000|3300(129.9/0.18| 3
8 |2 40 |6000/13000(511.8/0.54| 3 |5000(9200(362.2/0.42| 3 |4000(7400{291.3/0.32| 3 ([3000|3300(129.9/0.16| 3 14
8 |2 56 |5000(11000433.1{0.48| 3 |4200/7800(307.1/0.37| 3 |3400(6300(248.0/0.3 3 12500(2800(110.2/0.14| 3 Ib'_J
8 |2 72 15000(11000/433.1/0.3 3 14200(7800(307.1/0.23| 3 |[3400(6300(248.0/0.2 3 12500(2800(110.2/0.09| 3 <
9 2 — 15300{13000/511.8| 0.6 3.514400(9200(362.2/0.46 | 3.5|3600(7400|291.3/0.36| 3.5(2700|3300(129.9/0.18| 3.5 =
10 | 0.5 | 30(2400| 3900/153.5/0.18| 6.5(2000(/2800|110.2/0.14 | 6.5(1600|2200| 86.6/0.11 | 6.5|1200/1000| 39.4/0.05| 6.5 d
10 | 0.5 | 50(2400| 3900/153.5/0.16 | 6.5(2000/2800|110.2/0.12| 6.5(1600|2200| 86.6|0.1 6.5(1200{1000| 39.4/0.05| 6.5 5
10 | 1 30 |3300| 6500255.9/0.3 6 |2700(4600(181.1/0.23| 6 [2200/3700|145.7/0.18| 6 [1700|1600| 63.0/0.09| 6 <
10 |1 50 (3300| 6500(255.9/0.27 | 6 |2700/4600(181.1/0.21| 6 |2200/3700(145.7|0.16| 6 |1700(1600| 63.0/0.08| 6 3
10 |2 30 (4800(13000(511.8/0.6 4.5(4000|9200(362.2|0.46 | 4.5(3200|7400291.3/0.36| 4.5|2400/3300(129.9/0.18| 4.5 =
10 |2 50 (4800(13000(511.8/ 0.54 | 4.5]4000(9200362.2| 0.42 | 4.5|3200(7400(291.3/0.32| 4.5(2400(3300(129.9/0.16| 4.5 c:'_';
10 |2 70 (4000(11000433.1/0.48 | 4.5]|3300(7800(307.1/0.37 | 4.5]2700/6300/248.0/0.3 4.5(2000|2800(110.2/0.14| 4.5 §
10 | 2 90 |4000|11000433.1/0.48 | 4.5|3300/7800(307.1/0.37 | 4.5]|2700(6300(248.0|0.3 4.5(2000|2800|110.2/0.14 | 4.5 o
11 | 2 — 14300{12000/472.4| 0.6 5 13600(8500(334.6/0.46| 5 |2900/6800|267.7/0.36| 5 [2200/3000/118.1/0.18| 5 E
12 | 0.5 | 36 (2000| 3600{141.7/0.27| 8 [1700/2600(102.4/0.21| 8 |1300(2100| 82.7/0.14| 8 |1000| 900| 35.4/0.07| 8 <Et
12 | 0.5 | 60 (2000| 3600{141.7/0.24| 8 (1700/2600|102.4/0.18| 8 [1300/2100| 82.7/0.12| 8 |1000| 900| 35.4/0.06| 8 g
12 | 1 36 |2400| 4800/189.0/0.36| 7.5|2000|3400(133.9/0.28| 7.5]|1600/2700({106.3|0.18| 7.5|1200(1200| 47.2/0.09| 7.5
12 | 1 60 |2400| 4800/189.0/0.32| 7.5|2000|3400(133.9/0.25| 7.5]1600/2700(106.3|0.16| 7.5|1200(1200| 47.2/0.08| 7.5
12 | 2 36 |4000(12000472.4/0.9 6 |3300({8500(334.6/ 0.7 6 |2700(6800|267.7/0.45| 6 (2000/3000(118.1/0.23| 6
12 | 2 60 |4000{12000472.4/0.8 6 |3300(8500(334.6/ 0.6 6 |2700(6800(267.7/0.4 6 |2000({3000(118.1/0.2 6 »
12 | 2 84 |3300| 9900/389.8/0.7 6 |2700(7000|275.6/0.55| 6 [2200(5600|220.5/0.36| 6 [1700|2500| 98.4/0.18| 6 j
12 | 2 108 (3300| 9900(389.8/0.45| 6 (2700(7000/275.6/0.35| 6 [2200/5600220.5/0.23| 6 |1700/2500| 98.4/0.11| 6 H
12 | 3 36 |4000(12000472.4/0.9 4.5(3300|8500(334.6| 0.7 4.5(2700|6800(267.7/0.45| 4.5|2000/3000(118.1/0.23| 4.5 g
12 | 3 60 |4000{12000472.4/0.8 4.5(3300|8500|334.6| 0.6 4.5(2700|6800|267.7|0.4 4.5(2000|3000(118.1/ 0.2 4.5 w
13 |3 — |3700{12000/472.4/ 0.9 5 13100({8500(334.6/ 0.7 5 12500(6800|267.7/0.45| 5 [1900/3000|118.1]/0.23| 5 %
16 | 0.5 | 42(1500| 3000/118.1/0.27 {11 [1200/2100| 82.7/0.21 |11 [1000|1700| 66.9/0.12 |11 750| 750| 29.5/0.05 |11 8
16 | 2 42 (2100| 5000[196.9/0.45| 9 [1700|3600(141.7/0.35| 9 |1400|2900(114.2/0.2 9 |1100({1300| 51.2/0.08| 9
16 | 3 42 (3000|10000/393.7/0.9 7.512500({7100|279.5/ 0.7 7.512000(5700(224.4/ 0.4 7.511500(2500| 98.4/0.15| 7.5
16 | 3 80 (3000{10000(393.7/0.8 7.512500({7100|279.5/ 0.6 7.512000(5700|224.4/0.37| 7.5(1500({2500| 98.4/0.14| 7.5
16 | 3 120 (2500 8300/326.8/ 0.7 7.512100(5900(232.3/0.55| 7.5|1700/4700|185.0/0.32| 7.5(1300|2100| 82.7/0.12| 7.5
ae
Depth of cut %}ap

Note 3) When contour milling, cutting conditions can vary greatly due to the geometry of the workpiece material and depth of cut.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.
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IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

e RECOMMENDED CUTTING CONDITIONS
B High depth of cut conditions

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
L Alloy steel (—30HRC) Pre-hardened steel
SE Workpiece Material
) AISI 1050, AISI 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc.
8 AISI P20 etc. AISI P21 etc.
DC | RE | LU |Revoltion| Table feed |Depthofout|WidhofoutRevolution| Table feed | pepthofcut| Widhofout [Revolution|  Table feed | Depth ofcut | Widthof cut [Revolution|  Table feed | nepth o cut | Width ofcut
:,' (mm) | (mm) | (mm) | (min™")|mmimin)| (IPM) | @ (mm) | a(mm) (min™)|mm/min)| (IPM) | @) | amm) | (min)| mmmin)| (1PM) | &mm) | amm) | (min)|mmimin)| (1IPM) | @ mm) | a(mm)
g 1 0.2 4 124000(2200| 86.6|0.08|0.45]20000{1500| 59.1|0.07 |0.45]16000/1200|47.2|0.05 |0.45|12000| 550 |21.7 |0.025| 0.45
1 0.2 6 [24000{2000| 78.7|0.07|0.45(20000/1400| 55.1|0.05|0.45 (16000 1100|43.3|0.04 |[0.45|12000{ 500 | 19.7 [0.02 |0.45
1 0.2 8 |19000{1400| 55.1/0.05|0.45|16000{1000| 39.4|0.04|0.45 (13000 800|31.5/0.03 {0.45( 9500 350 [13.8|0.016|0.45
1 0.2 | 10 |14000{ 800| 31.5/0.04|0.45(12000| 600| 23.6/0.03|0.45| 9000| 400|15.7|0.025/0.45| 7000{ 200 | 7.9(0.012|0.45
1 0.2 15 | — — — — — — — — — — — — — — — — — — — —
1 0.2 20 | — = = = = = = = = = = = = = = = = = = =
1.5 0.3 4 119000(3000(118.1/ 0.2 |0.65|16000{2100| 82.7|0.16|0.65|13000/1700|66.9 [0.12 |0.65| 9500/ 750 |29.5|0.06 |0.65
E 1.5 | 0.3 6 [19000{2300| 90.6|0.16|0.65(16000|1600| 63.0/0.13|0.65[13000{1300|51.2|0.1 [0.65| 9500 580 |22.8 [0.05 | 0.65
o 1.5 | 0.3 | 10 (16000/1700| 66.9| 0.1 |0.65(13000|1200| 47.2|0.07 |0.65|11000{1000/39.4 {0.05 [0.65| 8000 430 | 16.9|0.03 |0.65
ﬁ 1.5 | 0.3 | 15 (13000{1000| 39.4| 0.06|0.65(11000| 700| 27.6|/0.05|0.65| 9000| 600|23.6(0.04 |0.65| 6500 250 | 9.8|0.018|0.65
1.5/ 0.3 20 | — — — — — — — — — — — — — — — — — — — —
d 1.5 0.3 | 25 | — = = = = = = = = = = = = = = = = = = =
14 1.5/ 0.3 30 | — — — — — — — — — — — — — — — — — — — —
D<t 2 0.5 6 [14000{3000(118.1| 0.2 |0.75(12000/2100| 82.7|0.16|0.75| 9400/ 1700|66.9|0.12 [0.75| 7000| 750 |29.5(0.06 |0.75
m 2 0.5 | 10 |14000{3000(118.1/0.16|0.75{12000(2100| 82.7/0.13|0.75| 9400/1700|66.9 /0.1 |0.75( 7000| 750 [29.5|0.05 |0.75
% 2 0.5 | 15 |12000{2100| 82.7| 0.1 |0.75(10000{1500| 59.1|0.08 |0.75| 8000/ 1200|47.2|0.06 [0.75| 6000| 530 |20.9(0.03 |0.75
= 2 0.5 | 20 |12000{1100| 43.3|0.08|0.75(10000| 800| 31.5/0.06|0.75| 8000| 600|23.6|0.05 [0.75| 6000| 280 | 11.0(0.025|0.75
‘D-" 2 05| 25 | — — — — — — — — — — — — — — — — — — — —
8 2 0.5 30 | — — — — — — — — — — — — — — — — — — — —
o 2 05| 35| — = = = = = = = = = = = = = = = = = = =
o 2 0.5 40 | — — — — — — — — — — — — — — — — — — — —
<Et 3 0.5 | 10 | 9600(3300(129.9/0.24 (1.5 | 8000/2300| 90.6/0.2 [1.5 | 6400/1800|70.9|0.14 |1.5 | 48004 830 |32.7 [0.07 |1.5
T 3 0.5 | 15 | 9600{2700(106.3| 0.22|1.5 | 8000{1900| 74.8/0.17 1.5 | 6400/ 1500|59.1/0.13 [1.5 | 4800| 680 |26.8 (0.06 | 1.5
= 3 0.5 | 20 | 7800{2200| 86.6/0.18|1.5 | 6500{1500| 59.1|0.14 1.5 | 5200/1200|47.2|0.11 [1.5 | 3900| 550 |21.7 [0.05 |1.5
3 0.5 | 30 | 7800{1700| 66.9|0.12|1.5 | 6500{1200| 47.2|/0.1 |1.5 | 5200/ 1000|39.40.07 [1.5 | 3900| 430 |16.9(0.04 |1.5
3 0.8 | 10 | 9600{3300/129.9/0.5 |1 8000{2300| 90.6/0.4 |1 6400/1800|70.9/0.3 |1 4800| 830 | 32.7 |0.14 |1
3 0.8 | 15 | 9600{2700(106.3| 0.5 |1 8000{1900| 74.8/0.35|1 6400/1500(59.1|0.25 |1 4800/ 680 | 26.8 10.13 |1
7] 3 0.8 | 20 | 7800{2200| 86.6/0.4 |1 6500{1500| 59.1/0.3 |1 5200/1200(47.2|0.23 |1 3900| 550 [21.7 |0.11 |1
j 3 0.8 | 30 | 7800{1700| 66.9/0.24 1 6500{1200| 47.2/0.2 |1 5200/1000|39.4|0.14 |1 3900| 430 {16.9/0.05 |1
= 3 0.8 | 40 | — = = = = = = = = = = = = = = = = = = =
g 3 0.8 50 | — — — — — — — — — — — — — — — — — — — —
w 4 0.5 | 12 | 5000{1800| 70.9/0.3 |2 4200(1300| 51.2/0.24 |2 3400/1000|39.4|0.18 |2 2500| 450 |17.7|10.06 |2
(=] 4 0.5 | 20 | 5000{1800| 70.9/0.3 |2 4200(1300| 51.2/0.22|2 3400/1000|39.4|0.17 |2 2500| 450 {17.7|0.06 |2
6' 4 0.5 | 30 | 4100{1500| 59.1/0.24|2 3400{1100| 43.3|0.19|2 2700, 840|33.1|0.14 |2 2100| 380 | 15.0|0.05 |2
2] 4 0.5 48 | — — — — — — — — — — — — — — — — — — — —
4 1 12 | 7200/3600(141.7/ 0.6 |1.5 | 6000(2500| 98.4|0.5 |1.5 | 4800/2000|78.7|0.36 |1.5 | 3600 900 |35.4|0.12 (1.5
4 1 20 | 7200/3600(141.7/0.6 [1.5 | 6000/2500| 98.4/0.4 |1.5 | 4800/2000|78.7(0.32 {1.5 | 36001 900 [35.4(0.11 |1.5
4 1 30 | 6000/3000/118.11 0.5 |1.5 | 5000/2100| 82.7/0.4 [1.5 | 4000{1700/66.9(0.3 |1.5 | 3000| 750 | 29.5 |0.1 1.5
6 0.5 | 18 | 2400/1200| 47.2/0.3 |3.5 | 2000/ 840| 33.1/0.24|3.5 | 1600/ 670|26.4|0.18 |3.5 [ 1200| 300 {11.8|0.06 |3.5
6 0.5 | 30 | 2400{1200| 47.2|0.3 |3.5 | 2000/ 840| 33.1|/0.22|3.5 | 1600/ 670|26.4|0.17 [3.5 | 1200{ 300 |11.8(0.06 |3.5
6 1 18 | 4800|/3900(153.5| 1 3 4000(2700{106.3/0.8 |3 320012200|86.6|0.6 |3 2400 980 (38.6|0.2 |3
6 1 30 | 4800{3900(|153.5/0.9 |3 4000(2700(106.3|0.7 |3 3200/2200|86.6|0.5 |3 2400| 980 | 38.6|0.18 |3
6 1 54 | 4000{3300(129.9/ 0.5 |3 3300{2300| 90.6/0.4 |3 2700/1800|70.9/0.3 |3 2000 830 {32.7|10.1 |3
6 1.5 | 18 | 4800/3900(153.5| 1 2 4000(2700{106.3|/0.8 |2 3200/2200|86.6|0.6 |2 2400 980 (38.6|0.2 |2
6 1.5 | 30 | 4800/3900(153.5/0.9 |2 4000(2700{106.3| 0.7 |2 3200/2200(86.6|0.5 |2 2400| 980 {38.6|0.18 |2
6 1.5 | 42 | 4000/3300(129.9/0.8 |2 3300{2300| 90.6/0.6 |2 2700{1800(70.9/0.5 |2 2000| 830 | 32.7|0.16 |2
6 1.5 | 54 | 4000/3300|129.9/0.5 |2 3300{2300| 90.6/0.4 |2 2700/1800|70.9/0.3 |2 2000 830 {32.7|10.1 |2
6 2 18 | 4800/3900|153.5| 1 1.5 | 4000/2700|106.3|0.8 |1.5 | 3200/2200(86.6(0.6 |1.5 | 2400/ 980 [38.6|0.2 |[1.5
6 2 30 | 4800{3900(153.5/0.9 |1.5 | 4000/2700/106.3|0.7 |1.5 | 3200/2200|/86.6/0.5 [1.5 | 2400/ 980 | 38.6(0.18 | 1.5
ae
Depth of cut %}ap

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Using air blow or mist is recommended.
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CARBIDE

ot

60 (1200{1100| 43.3/0.5 | 8 |1000| 770| 30.3/0.4 | 8 800| 620244103 | 8 600| 280 | 11.0(/0.1 | 8

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel 1]
Workpiece Material E
AISI 1050, AIS| 35, AISI H13, AISI W1—10, AISI H13 etc. AISI D2 etc. S
AISI P20 etc. AlSI P21 etc. 8
DC | RE | LU [Revoluton| Table feed |eghofcut|Widhofcut|Revoluion| Table feed | pepthofcut| Withofcut {Revolution| Table feed | pepifofeut| Widthof cut |Revolution|  Table feed | Dephofcut |y of ot
(mm) | (mm) | (mm) f(min™)|mmimin){ (1IPM) | @) | smm) | (min)|mmimin)| (1PM) | @) | 2mm) | (min”)|mmmin)| (1PM) | @) | ae() f(min)|mmimin| (1PM) | 200 | g o) :,'
7 | 1.5 | — |4100/3900|153.5/1 3 13400{2700(106.3/ 0.8 3 12700/2200/86.6| 0.6 | 3 [2100] 980 |38.6|0.2 3 g
8 | 0.5 | 24|1800(1200| 47.2/0.35| 5 |1500| 840/ 33.1/0.3 5 1200 670/26.4| 0.2 | 5 900| 300 {11.8]0.07| 5
8 | 0.5 | 40|1800(1200| 47.2/0.3 5 |1500| 840| 33.1/0.25| 5 (1200 670/26.4| 0.2 | 5 900( 300 {11.8]0.06| 5
8 |1 24 (2500/2000| 78.7/0.6 4.5(2100{1400| 55.1/0.5 | 4.5(1700|1100/43.3| 0.4 | 4.5|1300| 500 [19.7|0.12| 4.5
8 |1 40 |2500/2000| 78.7/0.5 4.5(2100|{1400| 55.1/0.4 4.5(1700{1100/43.3| 0.3 | 4.5|1300| 500 [{19.7|0.11| 4.5
8 |2 24 13600/3900(153.5/1.2 3 |3000{2700(106.3| 1 3 12400({2200|86.6| 0.7 | 3 (1800|980 |38.6/0.24| 3
8 |2 40 |3600/3900(153.5| 1.1 3 13000{2700{106.3| 0.9 3 |2400(2200|86.6| 0.7 | 3 (1800|980 |38.6/0.22| 3 (04
8 |2 56 |3000|3300/129.9|1 3 12500{2300| 90.6/0.8 3 12000{1800|(70.9| 0.6 | 3 (1500|830 |32.7|0.2 8 Ib'_J
8 | 2 72 (3000{3300(129.9/ 0.6 3 |2500{2300| 90.6/0.5 3 12000({1800|/70.9| 0.4 | 3 (1500|830 |32.7/0.12| 3 <
9 2 — 13200|3900|153.51.2 3.512700/2700(106.3| 1 3.512100{2200|86.6| 0.7 | 3.5(1600| 980 |38.6|0.24| 3.5 =
10 | 0.5 | 30(1400/1200| 47.2/0.35| 6.5/1200| 840| 33.1/0.3 6.5| 940| 670/26.4| 0.2 | 6.5( 700|300 |11.8/0.07| 6.5 d
10 | 0.5 | 50(1400(1200| 47.2/0.3 6.511200| 840| 33.1/0.25| 6.5| 940/ 670/26.4| 0.2 | 6.5 700| 300 |11.8/0.06| 6.5 5
10 |1 30 |2000{2000| 78.7/0.6 6 |1700({1400| 55.1/0.5 6 [1300/1100/43.3| 0.4 | 6 [1000/ 500 |19.7|0.12| 6 <
10 |1 50 |2000{2000| 78.7/0.5 6 |1700({1400| 55.1/0.4 6 |1300{1100{43.3| 0.3 | 6 (1000| 500 |19.7/0.11| 6 3
10 | 2 30 |2900{3900|153.5/1.2 4.5(2400/2700|106.3| 1 4.5(1900|2200/86.6 | 0.7 | 4.5|1500| 980 |38.6|0.24| 4.5 =
10 | 2 50 (2900/3900|153.5| 1.1 4.5(2400|2700|106.3|0.9 | 4.5(1900|2200/86.6 | 0.7 | 4.5|1500| 980 [38.6|0.22| 4.5 c:l_';
10 |2 70 (2400|3300(129.9/1 4.5(2000|2300| 90.6/0.8 | 4.5(1600|1800/70.9| 0.6 | 4.5|1200| 830 [32.7|0.2 | 4.5 §
10 | 2 90 |2400|3300(129.9|1 4.5(2000|2300| 90.6/0.8 | 4.5(1600/1800|70.9| 0.6 | 4.5|1200| 830 [32.7(0.2 | 4.5 o
1 |2 — 12600|3600(141.7|1.2 5 12200/2500| 98.4|1 5 1700/2000|78.7| 0.7 | 5 (1300|900 |35.4/0.24| 5 n
12 |0 36 (1200(1100| 43.3/0.5 8 |1000| 770| 30.3/0.4 8 800| 620(24.4| 0.3 | 8 600|280 [11.0/0.11| 8 <Et
0. E
1

12 36 (14001400 55.1/0.7 | 7.5|1200(1000| 39.4/0.6 | 7.5| 940/ 780(30.7| 0.4 | 7.5 700| 350 |13.8|0.14| 7.5

12 |1 60 (14001400 55.1/0.6 | 7.5|1200(1000| 39.4/0.5 | 7.5| 940/ 780|30.7| 0.4 | 7.5 700|350 |13.8|/0.13| 7.5

12 | 2 36 [2400/3600(141.7/{1.8 | 6 |2000(2500| 98.4/1.4 | 6 |1600/2000/78.7| 1.1 | 6 ([1200{900 354|04 | 6

12 | 2 60 [2400/3600(141.7/1.6 | 6 |2000(2500| 98.4/1.3 | 6 |1600/2000|78.7 | 1 6 1200|900 |35.4/0.3 | 6 »
12 | 2 84 (2000/3000(118.1{1.4 | 6 |1700/2100| 82.7/1.1 | 6 |1300/1700/66.9| 0.8 | 6 (1000|750 |29.5/0.3 | 6 -
12 |2 |108|2000/3000(118.10.9 | 6 ([1700|2100| 82.7/0.7 | 6 |1300/1700/66.9| 0.5 | 6 |1000| 750 |29.5/0.2 | 6 =
12 | 3 36 (2400/3600(141.7{1.8 | 4.5|2000(2500| 98.4/1.4 | 4.5|1600/2000(78.7| 1.1 | 4.5(1200|{ 900 |35.4|0.4 | 4.5 g
12 | 3 60 [2400/3600/141.7/1.6 | 4.5|2000/2500| 98.4/1.3 | 4.5|1600/2000|78.7 | 1 4.511200| 900 |35.4/0.3 | 4.5 w
13 |3 — |2200/3600(141.7/1.8 | 5 [1800/2500| 98.4/1.4 | 5 [1500/2000/78.7| 1.1 | 5 |1100/ 900 |35.4/0.4 | 5 %
16 | 0.5 | 42| 900) 900| 35.4/0.5 |11 750/ 630 24.8/0.4 |11 600/ 500{19.7| 0.3 |11 4501230 | 9.1/0.1 |11 8
16 | 2 42 (1300/1500| 59.1/0.9 | 9 |1100{1100| 43.3/0.7 | 9 870/ 840/33.11 0.5 | 9 650| 380 |15.0(0.2 | 9

16 |3 42 (1800|3000({118.1/1.8 | 7.5|1500({2100| 82.7|1.4 | 7.5|1200{1700(66.9| 0.9 | 7.5 900|750 |29.5/0.4 | 7.5

16 |3 80 [1800(3000(118.1/1.6 | 7.5(1500{2100| 82.7/1.3 | 7.5(1200/1700/66.9| 0.8 | 7.5| 900| 750 |29.5/0.3 | 7.5

16 |3 |120|1500/2500] 98.4/1.4 | 7.5[1200/1800| 70.9(1.1 | 7.5|1000/1400/55.1] 0.7 | 7.5] 750/ 630 |24.8/0.3 | 7.5

ae

Depth of cut %&ap

Note 3) When contour milling, cutting conditions can vary greatly due to the geometry of the workpiece material and depth of cut.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.
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SOLID END MILLS . CHAMFER ROUGHING BARREL TAPER
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IMPACT MIRACLE END MILLS

VF HVRB = Inch sizes

4 flute, Corner radius, Short cut length, Irregular helix flutes

GHORG) | (S4SHRO) | (SBSHRC) | | (GSSHRC) | Stainiess Steel |Heat ResistantAloy| COPPerAloy | Auminum Aloy
©) ©) ©) O O @)
I .
F 8 - I . ! §TYP91
RE CSMX ——IBHTA2 15°
Effective length LF
for inclined angle
e 3
38 o g
25 a R 8Type2
u Re”|_APMX
DC=<.5000" LU
+.0004" Inclined angle LF
DC<.5000"
—.8008"
.2500"<DCON<.3750' DCON=.5000"
-.80035 -.80043
@ Impact Miracle corner radius end mill for high feed and efficient machining.
(inch)
x| o Effective length
Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON E'|°'°f 8| | forinclined angle
utes| ép | =
0.5°| 1° | 2° | 3°
VFHVRBD1/8N3DR0.03 12501 .030 | 125 | .375|.1211| 6.1° | 2.25 |.2500( 4 |e@| 1| 9.9/10.3|11 |11.9
VFHVRBD1/8N5DR0.03 .1250| .030 | 125 | .625|.1211| 4.3° | 2.25 |.2500( 4 |®|1[16.5/17.1(18.3/19.8
VFHVRBD3/16N3DR0.05 .1875] .050 | .188 | .563|.1835| 2.9° | 2.25 |.2500( 4 |®|1(14.9|154|16.4| *
VFHVRBD3/16N5DR0.05 .1875| .050 | .188 | .938|.1835| 1.8° | 2.25 |.2500( 4 (@ |1 (24.7|25.6| =* *
VFHVRBD1/4N3DR0.06 .2500| .060 | .375 | .750 | .2441 - 225 |.25001 4 |@|2]| =* * * *
VFHVRBD1/4N5DR0.06 .2500| .060 | .375 [1.250 | .2441 - 3.00 |.2500( 4 |@| 2| * * * *
VFHVRBD5/16N3DR0.08 .3125] .080 | 469 | .938|.3066 | - 3.00 |.3125| 4 |@ |2 = * * *
VFHVRBD5/16N5DR0.08 .3125| .080 | .469 |1.563 | .3066 | - 4.00 .3125( 4 (@|2]| * * * *
VFHVRBD3/8N3DR0.08 .3750| .080 | .563 [1.125|.3691 - 3.00 |.3750| 4 |@|2| = * * *
VFHVRBD3/8N5DR0.08 .3750 | .080 | .563 [1.875|.3691 - 4.00 |.3750( 4 (®@|2]| =* * * *
VFHVRBD1/2N3DR0.12 .5000| .120 | .750 [1.500|.4882 | - 4.00 |.5000| 4 |®@|2]| =* * * *
VFHVRBD1/2N5DR0.12 .5000| .120 | .750 |2.500|.4882 | - 5.00 |.5000( 4 |@|2| * * * *
* No interference
@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

B High feed conditions

Workpiece Material

Carbon Steel, Cast Iron,
Alloy Steel (—30HRC)

AISI 1049, AISI 30, AISI P20

Alloy steel, Tool steel,
Pre-haedened steel

AIAI H13, AISI W1-10, AISI P21

Hardened Steel (45—55HRC)

AISI H13

Hardened Steel (55—62HRC)

AISI D2

DC | RE | LU |Revolution

Table feed

(inch) | (inch)| (inch) (min‘1) (mm/min)

(1PM)

Depth ofcut
a
(I in(E,)h)

Width of cu

ae
(inch)

Width ofcuf

ae
(inch),

Table feed
(IPM)

Depth ofcuf

Revolution ap
(inch),

(min")

(mm/min)

Table feed
(IPM)

Depthof cut Wi of cut

Revolution ap | ae
(inch)((inch)

(min")

(mm/min)

Wicth ofcut

ae
(inch)

Table feed
(IPM)

Depth of cut

Revolution ap
(inch),

(min")

(mm/min)

1250
1250

.03
.03

375
.625

16000
16000

11000
9000

433.1
354.3

.009
.009

.039
.039

13000
13000

7800
6400

3071
252

.007
.007

.039
.039

11000
11000

6300
5100

248
200.8

.006|.039
.006|.039

.039
.039

8000
8000

2800
2300

110.2
90.6

.003
.003

1875
1875

.05
.05

.563
938

12000
12000

12000
12000

4724
4724

.012
.011

.059
.059

10000
10000

8500
8500

334.6
334.6

.009
.008

.059
.059

8000
8000

6800
6800

267.7
267.7

.007/.059
.006|.059

.059
.059

6000
6000

3000
3000

118.1
118.1

.004
.003

.2500
.2500

.06
.06

.750
1.250

8000
8000

13000
13000

511.8
511.8

.020
.018

.078
.078

6600
6600

9200
9200

362.2
362.2

.016
.014

.078
.078

5400
5400

7400
7400

291.3
291.3

.012/.078
.011].078

.078
.078

4000
4000

3300
3300

129.9
129.9

.006
.006

3125
3125

.08
.08

938
1.563

6000
6000

13000
13000

511.8
511.8

.024
.021

118
118

5000
5000

9200
9200

362.2
362.2

.018
.017

118
118

4000
4000

7400
7400

291.3
291.3

.014/.118
.013[.118

118
118

3000
3000

3300
3300

129.9
129.9

.007
.006

3750
3750

.08
.08

1.125
1.875

4800
4800

13000
13000

511.8
511.8

.024
.021

A77
A77

4000
4000

9200
9200

362.2
362.2

.018
.017

A7T
A77

3200
3200

7400
7400

291.3
291.3

.014|.177
.013|.177

A77
A77

2400
2400

3300
3300

129.9
129.9

.007
.006

.5000
.5000

A2
A2

1.500
2,500

4000
4000

12000
12000

472.4
472.4

.035
.031

A77
A77

3300
3300

8500
8500

334.6
334.6

.028
.024

A77
A77

2700
2700

6800
6800

267.7
267.7

.018).177
.016|.177

A77
A77

2000
2000

3000
3000

118.1
118.1

.009
.008

Depth of cut

ae

%ap

HlHigh depth

of cut conditions

Workpiece Material

Carbon Steel, Cast Iron,
Alloy Steel (—30HRC)

Alloy steel, Tool steel,
Pre-haedened steel

Hardened Steel (45—55HRC)

Hardened Steel (65—62HRC)

AISI 1049, AISI 30, AISI P20 AIAI H13, AISI W1-10, AISI P21 AISI H13 AISI D2

DC | RE | LU |Revoution| Table feed |DephofauflWidhoiad] pevotion| Table feed  |Dephofa{Widhofed] Revoution| Table feed  [PephofatWdhofalf payoution| Table feed  [Dephofaulidthofcut
(inch) | (inch)| (inch) | (min™") [(mmimin) [ (1PM) {inh)ingy| (Min”") [ mmimin)] (1PM) [Girchynehy] (min™) [mmimin)] 1PM) |imahimch)| (Min™) [(mmimin)] 1PM) |ingh)inch)
1250 .03 | .375] 9600 | 3300 |129.9/.020|.039( 8000 | 2300 | 90.6|.016|.039| 6400 | 1800 | 70.9 |.012|.039| 4800 | 830 | 32.7 |.006|.039
1250| .03 | .625| 9600 | 2700 |106.3|.020|.039| 8000 | 1900 | 74.8/.014|.039| 6400 | 1500 | 59.1 |.010|.039| 4800 | 680 | 26.8 |.005|.039
A875| .05 | .563( 7200 | 3600 |141.7|.024|.059| 6000 | 2500 | 98.4/.020/.059| 4800 | 2000 | 78.7 |.014|.059| 3600 | 900 | 35.4 |.005|.059
.1875| .05 | .938| 7200 | 3600 |141.7|.024|.059( 6000 | 2500 | 98.4|.016|.059| 4800 | 2000 | 78.7 |.013|.059| 3600 | 900 | 35.4 |.004|.059
.2500| .06 | .750| 4000 | 3300 |129.9|.020|.118( 3300 | 2300 | 90.6|.016|.118| 2700 | 1800 | 70.9 |.012|.118| 2000 | 830 |32.7 |.004|.118
.2500| .06 |1.250( 4800 | 3900 |153.5/.040|.079| 4000 | 2700 |106.3|.031|.079| 3200 | 2200 | 86.6 |.024|.079| 2400 | 980 | 38.6 |.008|.079
.3125| .08 | .938| 3600 | 3900 |153.5|.047|.118( 3000 | 2700 |106.3|.040|.118| 2400 | 2200 | 86.6 |.028|.118| 1800 | 980 | 38.6 |.009|.118
.3125| .08 |1.563 | 3600 | 3900 |153.5/.043|.118| 3000 | 2700 |106.3|.035|.118| 2400 | 2200 | 86.6 |.028|.118| 1800 | 980 | 38.6 |.009|.118
.3750| .08 |1.125( 2900 | 3900 |153.5|.047|.177| 2400 | 2700 |106.3|.040|.177| 1900 | 2200 | 86.6 |.028|.177| 1500 | 980 | 38.6 {.009|.177
.3750 | .08 (1.875| 2900 | 3900 |153.5|.043|.177( 2400 | 2700 |106.3|.035|.177| 1900 | 2200 | 86.6 |.028|.177| 1500 | 980 | 38.6 |.009|.177
.5000| .12 (1.500| 2400 | 3600 |141.7|.071|.177| 2000 | 2500 | 98.4|.055|.177| 1600 | 2000 | 78.7 |.043|.177]| 1200 | 900 | 35.4 |.016|.177
.5000| .12 (2.500| 2400 | 3600 |141.7|.063|.177( 2000 | 2500 | 98.4|.051|.177| 1600 | 2000 | 78.7 |.040|.177| 1200 | 900 | 35.4 |.012|.177

Depth of cut

ae

%@

Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) Using air blow or mist is recommended

)
)
Note 3)
)

When contour milling, cutting conditions can vary greatly due to the geometry of the workpiece material and depth of cut.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.
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IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

Carbon Steel, Aloy Steel, Cast Iron {Too Steel Pre Hardened Seel HarcenedSeel]| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| COPPerAlloy | Aluminum Alloy
©) ©) ©) ©) ©) ©)
Taper neck type
. 8 BHTA2 \ B2
_—— = ) JE Sn—— —]
RE APMX TBHTA3 15° | Z
Effective length LU [*]
for inclined angle o LB2 8
2S LF
© O
25
i}
DC=10 DC>10
+0.007 +0.01
Inclined angle
DC=<12
0
- 0.02
DCON=6 | 8<DCON<10 | 12<DCON<16
0 0 0
- 0.008 - 0.009 - 0.011

@ Impact Miracle corner radius end mill for high feed and efficient machining.

(mm)

o Effective length
Order Number DC | RE |[BHTA2/APMX| LU | LB2 | DN | B2 | LF |DCON :‘;te"sf g for inclined angle

0.5°| 1° | 2° | 3°
VFHVRBD010R02N006T09 | 1 02 |09 | 1 2.5 6 /09493 | 60| 6 |4|®| — | 66| 71| 76
VFHVRBD010R02N010T09 | 1 02 | 09| 1 25| 10 | 094|75°| 60 | 6 |4|®| — [10.6(11.4/12.3
VFHVRBD010R02N015T09 | 1 02 |09 | 1 25| 15 |094|61°| 60| 6 |4|®| — [15.6(/16.8/18.1
VFHVRBD010R02N020T09 | 1 02 |09 | 1 25| 20 | 094|51°| 80 | 6 |4|x| — [20.6/22.1/23.9
VFHVRBD010R02N025T09 | 1 02 |09 | 1 25| 25 | 094 | 44| 80 | 6 |4|x| — |25.627.5/29.7
VFHVRBD010R02N030T09 | 1 02 |09 | 1 25| 30 | 094|38 | 8 | 6 |4|x| — [30.6/32.9/35.5
VFHVRBD010R02N035T09 | 1 02 |09 | 1 25| 35 | 094|34°| 90| 6 |4|x| — |35.6/38.341.3
VFHVRBD010R02N040T09 | 1 02 |09 | 1 25 | 40 | 094 |31°| 90 | 6 |4|x| — |40.6/43.6|47.2
VFHVRBD010R02N045T09 | 1 02 |09 | 1 25 | 45 | 09428 | 90| 6 |4|x| — |456/49 | *
VFHVRBD010R02N050T09 | 1 02 |09 | 1 25 | 50 | 094|26°| 90 | 6 |4|x| — |[50.6/54.4| *
VFHVRBD015R03N010T09| 15 | 0.3 | 09° | 15 | 3 10 | 144|71°| 60| 6 |4|®| — [10.6/11.4/12.3
VFHVRBD015R03N015T09| 15 | 0.3 | 09° | 15 | 3 15 | 144 |57°| 60 | 6 |4|®| — [15.6(16.8(18.1
VFHVRBD015R03N020T09| 15 | 0.3 | 09° | 15 | 3 20 | 144 | 47°| 80 | 6 |4|®| — |20.6/22.2(23.9
VFHVRBD015R03N030T09| 15 | 0.3 | 09° | 15 | 3 30 | 144 | 35°| 80 | 6 |[4|*| — |30.6/32.9/35.6
VFHVRBD015R03N040T09| 15 | 0.3 | 09° | 15 | 3 40 | 144 |28 | 90 | 6 |4 |x| — |40.643.7| *
VFHVRBD015R03N050T09| 15 | 0.3 | 09° | 15 | 3 50 | 144 | 24°| 90 | 6 |4|x| — |50.6|54.4| *
VFHVRBD020R05N015T04 | 2 05 | 04°| 2 4 15 |19 | 52°| 60| 6 |4|%]|15.6(16.2/17.4/18.7
VFHVRBD020R05N020T04 | 2 05 | 04° | 2 4 20 [ 19 | 43°| 80 | 6 [4]|%]|20.621.3/22.9(24.7
VFHVRBD020R05N025T04 | 2 05 | 04° | 2 4 25 |19 | 36°| 80 | 6 |4|%|[256(26.5/28.5/30.8
VFHVRBD020R05N030T04 | 2 05 | 04° | 2 4 30 |19 [32°| 80 | 6 |[4]|%[306/31.7/34 [36.8
VFHVRBD020R05N035T04 | 2 05 | 04° | 2 4 35 |19 |28 | 8 | 6 |4]|%|356/36.9/39.6| *
VFHVRBD020R05N040T04 | 2 05 | 04° | 2 4 40 |19 |25 | 80| 6 |4|%x|406(42 (452 *
VFHVRBD020R05N020T09 | 2 05 |09 | 2 4 20 |19 |44°| 80 | 6 |4|@| — [20.8/22.324.1
VFHVRBD020R05N025T09 | 2 05 | 0.9 | 2 4 25 |19 | 37°| 90| 6 |4|e| — [25.8/27.7|29.9
VFHVRBD020R05N030T09 | 2 05 |09 | 2 4 30 |19 | 32°| 90| 6 |[4|e| — |30.8/33 [35.7
VFHVRBD020R05N035T09 | 2 05 |09 | 2 4 35 |19 [29°| 90| 6 |4|e| — |35.8/38.4| =*
VFHVRBD020R05N040T09 | 2 05 |09 | 2 4 40 |19 | 26°| 90| 6 |4|®| — |40.8/43.8] *
VFHVRBD020R05N045T09 | 2 05 |09 | 2 4 45 |19 | 23| 90 | 6 |4|x| — [45.8/49.2| *
VFHVRBD020R05N050T09 | 2 05 |09 | 2 4 50 |19 |22°|100 | 6 |4]|x| — |50.8/54.5| =*
VFHVRBD020R05N055T09 | 2 05 |09 | 2 4 55 |19 | 2° 100 | 6 |4|*| — |55.8/59.9| =*
VFHVRBD020R05N060T09 | 2 05 |09 | 2 4 60 |19 |18 | 100 | 6 |[4|*x| — |60.8| * | *

@ : USA Stock * : Stocked in Japan

* No interference



(mm)

o2 Effective length
Order Number DC | RE |BHTA2 APMX| LU | LB2 | DN | B2 | LF |pcon|[®Y 8| forinclined angle
Flutes| ¢

0.5°| 1° | 2° | 3°

VFHVRBDO030R08N020T09| 3 | 0.8 | 0.9° 3 6 20 | 29 | 36°| 80 6 |4]|®@| — | 209]22.4|24.1
VFHVRBDO030R08N025T09| 3 | 0.8 | 0.9° 3 6 25 | 29 | 3 80 6 |4|@| — | 259/27.8|30
VFHVRBDO030R08N030T09| 3 | 0.8 | 0.9° 3 6 30 | 29 | 26°| 80 6 [4|®| — |309[33.1| *
VFHVRBDO030R08N040T09| 3 | 0.8 | 0.9° 3 6 40 | 29 | 2° 90 6 [4|®| — | 409/43.9| *
VFHVRBDO030R08N050T09| 3 | 0.8 | 0.9° 3 6 50 | 29 | 1.7°| 90 6 |4|@| — 509 * | *
VFHVRBDO030R08N060T09| 3 | 0.8 | 0.9° 3 6 60 | 29 | 1.4°| 100 6 [4|@| — 609 * | *
VFHVRBDO040R10N025T04 | 4 1 04° | 4 7 25|39 | 21°| 80 6 |4|%|25.7) 266/28.5| *
VFHVRBD040R10N030T04| 4 | 1 04° | 4 7 30 | 39 | 1.8°| 80 6 |[4|%x|[30.7 318 * | *
VFHVRBD040R10N035T04 | 4 1 04° | 4 7 35|39 | 16°| 80 6 |4|%x|35.7369 * | *
VFHVRBD040R10N040T04| 4 | 1 04° | 4 7 40 | 39 | 1.4°| 80 6 |4]|x[40.7) 421 * | *
VFHVRBD040R10N045T04 | 4 1 04° | 4 7 45 | 39 | 1.3°| 90 6 |4|%|45.7 473 * | *
VFHVRBD040R10N050T04| 4 | 1 04° | 4 7 50 | 39 | 1.2°| 90 6 |4]|%|[50.7| 525 * | *
VFHVRBD040R10N025T09 | 4 1 09°| 4 7 25|39 | 22°| 90 6 |4|®| — | 259/27.8] *
VFHVRBD040R10N030T09 | 4 | 1 09°| 4 7 30 | 39 | 1.9°| 9 6 [4]|®| — 309 * | *
VFHVRBD040R10N040T09 | 4 1 09°| 4 7 40 | 3.9 | 1.4°| 100 6 |4|@| — | 409 * | *
VFHVRBD040R10N050T09 | 4 | 1 09°| 4 7 50 | 3.9 | 1.2° | 100 6 [4|@| — | 509 * | *
VFHVRBD040R10N060T09 | 4 1 09°| 4 7 60 | 39 | 1° 100 6 |4|@| — 609 * | *
VFHVRBD060R15N040T09| 6 | 1.5 | 0.9° 9 | 12 40 | 5.85| 1.4° | 110 8 [4|@| — |414] * | %
VFHVRBDO060R15N050T09| 6 | 1.5 | 0.9° 9 | 12 50 | 5.85| 1.2°| 110 8 |4|@| — | 514] * | *
VFHVRBD060R15N060T09| 6 | 1.5 | 0.9° 9 | 12 60 | 5.85| 1° 110 8 [4|@| — | 614 * | *
VFHVRBDO060R15N070T09| 6 | 1.5 | 0.9° 9 | 12 70 | 5.85| 0.9° | 110 8 |4]|@| — | % | * | %
VFHVRBD080OR20N060T09| 8 | 2 09°| 12 | 15 60 | 7.85| 1° 150 | 10 |4 |*| — [615 * | *
VFHVRBDO080R20NO080T09| 8 | 2 09°| 12 | 15 80 | 785/ 08°| 150 | 10 [4 | x| — | * | * | %
VFHVRBD100R20N080T09 | 10 | 2 09°| 15 | 18 80 | 9.7 | 2° 130 | 16 |4 |*| — [82 |88 | *
VFHVRBD100R20N120T09 | 10 | 2 09°| 15 | 18 | 120 | 9.7 | 14°| 180 | 16 |4 |*x| — [122 | » | *
VFHVRBD120R20N080T09 | 12 | 2 09°| 18 | 28 80 (117 | 1.4°| 130 | 16 |4 | x| — | 822 * | *
VFHVRBD120R20N120T09 | 12 | 2 09°| 18 | 28 | 120 |11.7 | 1° 180 | 16 |4 | % | — [1222] * | *
* No interference

1SO13399 > 1002
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IMPACT MIRACLE END MILLS

VFHVRB

4 flute, Corner radius, Short cut length, Irregular helix flutes

CARBIDE

RECOMMENDED CUTTING CONDITIONS
M High depth cut conditions

Carbon Steel, Cast Iron, Alloy steel, Tool steel, Hardened Steel (45—55HRC) | Hardened Steel (55—62HRC)
Alloy Steel (—30HRC) Pre-hardened steel
Workpiece Material
AISI 1050, AISI No 35 B, AISI H13, AISI W1-10, AISI P21 [ AISI H13 AISI D2
AISI P20

RE |oirap| LB2 [Rewtin Table feed |Dephof | Withofost |Revoluton| Table feed |t of ut| Widh of it Revo\ution‘ Table feed |pethofcut| Withofout |Revolution| Table feed | ept o ut| Widh of it
(min”) | mmimin)] (1PM) | ap(mm) ae(mm)f (min”) {mmimin)| (1PM) | ap(mm) | ae(mm) { (min™) {mmimin)| (1PM) | ap(mm) | ae(mm)  (min™) | mmiminy| (1PM) | ap(mm) | ae(mm)

(=)
(g}

L
o
<
=)
g
(7]
-
-
<
o

(mm) (mm

0.2 |0.9°| 6 |40000|6500 | 255.9]0.03 | 0.45 |33000| 4600 |181.10.022 | 0.45 |27000| 3700 |145.7|0.018 | 0.45 |20000| 1600 | 63.0 |0.01 | 0.45
0.2 {0.9°| 10 |24000(2700 | 106.3|0.015| 0.45 |20000| 1900 | 74.8 | 0.01 |0.45 |16000| 1500 | 59.1 | 0.008 | 0.45 |12000| 700 | 27.6 |0.006 | 0.45
0.2 |0.9°| 15 |16000( 1200 | 47.2|0.013|0.45 |14000| 700 | 27.6 |0.008 | 0.45 |12000| 500 | 19.7 |0.007 | 0.45 |10000| 400 | 15.7 |0.003|0.45
0.2 | 0.9°| 20 |14000/ 1000 | 39.4|0.01 | 0.45 (12000 600 | 23.6 [0.006 | 0.45 [10000| 400 | 15.7 |0.005|0.45 | 9000| 300 | 11.8 |0.002 | 0.45
0.2 |0.9°| 25 | 9500 610| 24.0|0.008 | 0.45 | 8000 440 | 17.3 [0.005|0.45 [ 6000| 320 | 12.6 |0.004|0.45 | 4800| 160| 6.3 |0.002|0.45
0.2 {0.9°| 30 | 4900/ 320| 12.6|0.007 | 0.45 | 4100{ 220 | 8.7 |0.004|0.45| 3000| 160 | 6.3 |0.003 0.45| 2500 80| 3.1 |0.002|0.45
0.2 |0.9°| 35 | 4000/ 260| 10.2|0.006 | 0.45 | 3400| 190| 7.5/0.003|0.45| 3000| 160| 6.3 |0.003 0.45| 2000 70| 2.8 |0.001|0.45
0.2 |0.9°| 40 | 3500/ 180| 7.1]0.005/0.45| 2900| 130| 5.10.003|0.45| 2000f 90| 3.5|0.003 0.45| 1700 50| 2.0 |0.001|0.45
0.2 |0.9°| 45 | 2900 150| 5.9|0.004|0.45 | 2400/ 100| 3.9 [0.002|0.45 | 2000 90| 3.5|0.002|0.45| 1400, 40| 1.6 |0.001|0.45
0.2 |0.9°| 50 | 2900/ 110| 4.3]0.003|0.45| 2400 80| 3.1|0.002|0.45| 2000 60| 2.4|0.002|0.45| 1400 30| 1.2 |0.001|0.45

EIE NN NN NN ey
3

-
a

0.3 |0.9°| 10 |27000 5700 | 224.4|0.05 | 0.65 [22000| 4000 [157.5(0.035 | 0.65 |18000| 3000 [118.1|0.03 | 0.65 |14000| 1400 | 55.1 | 0.014 | 0.65
1.5 | 0.3 |0.9°| 15 |22000| 3200 | 126.0/0.03 | 0.65 [18000| 2300 | 90.6 |0.025 | 0.65 |15000| 1700 | 66.9 |0.018 | 0.65 |11000| 1000 | 39.4 |0.009 | 0.65
0.3 |0.9°| 20 |16000 1400 | 55.1|0.02 | 0.65 (14000 1200 | 47.2 {0.016 | 0.65 {13000| 1000 | 39.4 |0.012|0.65 | 9000| 700 | 27.6 |0.007 | 0.65
1.5 | 0.3 |0.9°| 30 |13000 900 | 35.4|0.01 |0.6511000| 700 27.6 |0.008 | 0.65 |10000, 600 | 23.6 |0.006|0.65 | 7500/ 400 | 15.7 |0.004 |0.65
0.3 |0.9°| 40 | 4500 230| 9.1|0.008 | 0.65 | 3700/ 160| 6.3 {0.007 | 0.65 | 3000| 120| 4.7 |0.005|0.65| 2300, 70| 2.8 |0.003|0.65
0.3 |0.9°| 50 | 3700] 190| 7.5/0.007|0.65 | 3000| 130| 5.1 (0.006|0.65 | 3000| 120 | 4.7 |0.004|0.65| 1900] 60| 2.4 |0.0020.65

-
a

-
a

N

0.5 |0.4°| 15 (20000( 7000 | 275.6|0.05 | 0.75 |17000| 5000 {196.9|0.04 |0.75 {13000| 3200 |126.0|0.03 |0.75 |10000( 1800 | 70.9 |0.016|0.75
0.5 |0.4°| 20 (20000| 3600 | 141.7|0.04 | 0.75 |17000| 2600 {102.4|0.03 | 0.75 {13000| 1800 | 70.9 | 0.025|0.75 |10000| 900 | 35.4 |0.012|0.75
0.5 |0.4°| 25 |16000/ 1800 | 70.9|0.03 | 0.75 (14000 1400 | 55.1 {0.025|0.75 {12000| 1100 | 43.3 |0.02 | 0.75 | 9000| 720|28.3 |0.01 |0.75
0.5 |0.4°| 30 |16000| 1400 | 55.1|0.025|0.75 [14000( 1200 | 47.2 [0.02 | 0.75 [12000| 900 | 35.4 |0.016|0.75 | 9000| 650 | 25.6 |0.008 | 0.75
0.5 |0.4°| 35 |13000/ 1100 | 43.3|0.02 | 0.75 (11000 800 | 31.5 0.018|0.75 {10000| 700 | 27.6 |0.014|0.75 | 7000| 500 | 19.7 |0.007 | 0.75
0.5 |0.4°| 40 (13000( 1000 | 39.4]0.02 |0.75 11000, 700 | 27.6 |0.015|0.75 {10000| 600 | 23.6 |0.012|0.75 | 7000/ 400 | 15.7 |0.006|0.75
0.5 |0.9°| 20 |20000| 3600 | 141.7|0.04 | 0.75 [17000| 2600 [102.4|0.03 |0.75 {13000| 1800 | 70.9 |0.025| 0.75 |10000| 900 | 35.4 |0.012|0.75
0.5 |0.9°| 25 |16000/ 1800 | 70.9|0.03 | 0.75 (14000 1400 | 55.1 [0.025 | 0.75 {12000| 1100 | 43.3 |0.02 | 0.75 | 9000| 720|28.3 |0.01 |0.75
0.5 |0.9°| 30 |16000 1400 | 55.1|0.025|0.75 [14000( 1200 | 47.2 {0.02 |0.75 {12000| 900 | 35.4 |0.016|0.75 | 9000| 650 | 25.6 |0.008 | 0.75
0.5 |0.9°| 35 |13000/ 1100 | 43.3|0.02 | 0.75 (11000 800 | 31.5 [0.018 | 0.75 [10000| 700 | 27.6 |0.014|0.75 | 7000| 500 | 19.7 |0.007 | 0.75
0.5 |0.9°| 40 (13000( 1000 | 39.4]0.02 |0.75|11000| 700 | 27.6 |0.015|0.75 {10000| 600 | 23.6 |0.012|0.75 | 7000| 400 | 15.7 |0.006|0.75
0.5 |0.9°| 45 | 8000 500| 19.7|0.016|0.75 | 6800 360 | 14.2 [0.012|0.75 [ 5200| 250 | 9.8 |0.01 |0.75 | 4000| 120| 4.7 |0.005|0.75
0.5 |0.9°| 50 | 8000| 500| 19.7|0.016|0.75 | 6800 360 | 14.2 {0.012|0.75 [ 5200] 250 | 9.8 |0.01 |0.75| 4000 120| 4.7 |0.005|0.75
0.5 |0.9°| 55 | 4100] 230| 9.1|0.012|0.75 | 3500 170 | 6.7 [0.009 0.75 | 2700| 120 | 4.7 |0.008|0.75| 2000] 60| 2.4 |0.004|0.75
0.5 |0.9°| 60 | 4100 230| 9.1/0.012|0.75 | 3500 170| 6.7 {0.009|0.75 | 2700| 120| 4.7 |0.008|0.75| 2000] 60| 2.4 |0.004|0.75

CHAMFER ROUGHING BARREL TAPER
t

n
4
=
=
a
=
i
a
o
o
7]

0.8 |0.9°| 20 |13000/ 7200 | 283.5/0.19 |1 11000( 5100 (200.8 [0.15 | 1 8700| 4000 [157.5|0.11 |1 6500| 1800 | 70.9 |0.06 |1
0.8 |0.9°| 25 |13000/ 7200 | 283.5/0.19 11000| 5100 200.8 | 0.15 8700|4000 [157.50.11 6500| 1800 | 70.9 |0.06 |1
0.8 |0.9°| 30 |13000 5700 | 224.4/0.12 11000 4000 157.5(0.09 8700| 3000 [118.10.07 6500| 1400 | 55.1 |0.04 |1
0.8 |0.9°| 40 |11000 3600 | 141.7/0.08 9100| 2600 |102.4 | 0.06 7400| 2000 | 78.7 | 0.05 5500( 1000 | 39.4 {0.025 | 1
1
1

0.8 |0.9°| 50 | 8000|2600 | 102.4|0.07 6600| 1800 | 70.9 | 0.05 5800| 1500 | 59.1 | 0.04 4600/ 800 | 31.5 | 0.02
0.8 |0.9°| 60 | 7800/ 2480 97.60.06 6600| 1740 | 68.5 | 0.05 5000| 1250 | 49.2 | 0.04 3900/ 610 | 24.0 [0.02

W WWWRWWWINDNNDNDNNDNDNDNDNDNDNDNN

- A A A
- A A a a
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ae

Depth of cut %}ap

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) Air blow or oil mist is recommended for good chip evacuation.

Note 3) For profile machining such as molds, machining conditions may differ considerably depending on the workpiece material geometry,
machining methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a workpiece material.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is poor, then vibration can occur. In this case, please reduce the revolution and
feed rate proportionately, or set a lower depth of cut.
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CARBIDE

Carbon Steel, Cast Iron, Alloy steel, Tool steel, Hardened Steel (45—55HRC) | Hardened Steel (55—62HRC)
) ) Alloy Steel (—30HRC) Pre-hardened steel '&J
Workpiece Material <
AISI 1050, AISI No 35 B, AISI H13, AISI W1-10, AISI H13 AISI D2 >
AISI P20 AISI P21 8
DC | RE LB2 [Revlution| Table feed |peph ofcut| Wetofaut Revo\uﬂon\ Table feed |Degh of cut| Widhofout |Revolution| Table feed Dot ofcut| Wihofeut [Revolution| Table feed |epth of ] Witofut
(mm) | (mm) (B2 mm) | min) [mimin] (1P | ()| aeom)| (min) i 11| )| aenm) | (i) (i (1Pt | abm) | ce(nm) | (i) [ 1D | abo) (o)~
4 1 0.4°| 2510000 | 9900 |389.8|0.24 | 1.5 |8300|7000|275.6/0.19 | 1.5 |6700|5600|220.5|0.14 | 1.5 [5000(2500| 98.4(0.07 | 1.5 5
4 1 0.4°| 3010000 | 9900 |389.8| 0.24 | 1.5 |8300|7000|275.6/0.19 | 1.5 |6700|5600|220.5|0.14 | 1.5 [5000({2500| 98.4|0.07 | 1.5
4 1 0.4°| 3510000 | 9900 |389.8|0.15 | 1.5 |8300|7000|275.6/0.12 | 1.5 |6700|5600|220.5|0.09 | 1.5 [5000(2500| 98.4(0.04 | 1.5
4 1 0.4°| 4010000 | 9900 |389.8|0.15 | 1.5 |8300|7000|275.6/0.12 | 1.5 |6700|5600|220.5|0.09 | 1.5 [5000({2500| 98.4|0.04 | 1.5
4 1 0.4°| 4510000 | 9900 |389.8|0.15 | 1.5 |8300|7000(275.6/0.12 | 1.5 |6700|5600(220.5| 0.09 | 1.5 [5000(2500| 98.4/0.04| 1.5
4 1 0.4°| 50/ 8100 | 6300|248.0/ 0.14 | 1.5 |6700|4420|174.0| 0.11 | 1.5 |5400/3500|137.8|0.08 | 1.5 [4000|1600| 63.0{0.04 | 1.5 o
4 1 0.9°| 2510000 | 9900 |389.8|0.24 | 1.5 |8300|7000|275.6/0.19 | 1.5 |6700|5600|220.5|0.14 | 1.5 [5000(2500| 98.4(0.07 | 1.5 IbI.J
4 1 0.9°| 3010000 | 9900 |389.8|0.15 | 1.5 |8300|7000|275.6/0.12 | 1.5 |6700|5600|220.5|0.09 | 1.5 [5000({2500| 98.4|0.04 | 1.5 |<£
4 1 0.9°| 4010000 | 9900 |389.8|0.15 | 1.5 |8300|7000|275.6/0.12 | 1.5 |6700|5600|220.5|0.09 | 1.5 [5000({2500| 98.4(0.04 | 1.5
4 1 0.9°| 50/ 8100 | 6300|248.0/ 0.14 | 1.5 |6700|4420|174.0| 0.11 | 1.5 |5400|3500|137.8|0.08 | 1.5 [4000|1600| 63.0{0.04 | 1.5 d
4 1 0.9°| 60| 8100 | 6300|248.0/ 0.11 | 1.5 |6700|4420|174.0| 0.08 | 1.5 |5400|3500|137.8|0.06 | 1.5 [4000|1600| 63.0{0.03| 1.5 5
6 | 1.5 (0.9°| 40| 660011000 |433.1/0.4 |2 [5500(7600(299.2(0.32 | 2 [4500(6100(240.2| 0.24 | 2 |3300|2700|106.3/0.12 | 2 g
6 | 1.5 |0.9°| 50/ 660011000 |433.1/0.4 |2 [5500(7600(299.2/0.32 | 2 [4500(6100|240.2| 0.24 | 2 |3300|2700|106.3/0.12 | 2 Q
6 | 1.5 (0.9°| 60| 660011000 433.1/0.25 | 2 [5500(7600(299.2(0.2 | 2 [4500(6100(240.2|0.15| 2 |3300|2700|106.3/0.08 | 2 (:T_.;
6 | 1.5 |0.9°| 70| 5400 | 8700(342.5/0.23 | 2 [4400/6200/244.110.18 | 2 |3600(5000(196.9/0.14 | 2 |2700|2200| 86.6|/0.07 | 2 8
8 |2 [0.9°| 60/ 500011000 433.1/0.48 | 3 [4200(7600(299.2(0.37 | 3 [3300(6100(240.2|0.29 | 3 |2500|2700|106.3/0.14 | 3 Z
8 |2 [0.9°| 80/ 500011000 433.1/0.3 |3 [4200(7600(299.2/0.23 | 3 [3300(6100(240.2| 0.18 | 3 |2500|2700|106.3/0.09 | 3 w
10 |2 |0.9°| 80 4000 11000 (433.1|/0.48 | 4.5 |3300(7600(299.2|0.37 | 4.5 |2700(6100|240.2| 0.29 | 4.5 |2000|2700|106.3| 0.14 | 4.5 5
10 |2 |0.9°|120 3200 8700 |342.5|0.27 | 4.5 [2700|6200|244.1]0.21 | 4.5 |2100|5000|196.9| 0.16 | 4.5 |1600/2200| 86.6(0.08 | 4.5 =
12 |2 |0.9°| 80| 3300 (10000 |393.7|0.72 | 6 [2700|7100(279.5/0.56 | 6 |2200|5600(220.5/0.36 | 6 |1700/2500| 98.4|/0.18 | 6
12 |2 |0.9°|120 3300 {10000 |393.7|0.45 | 6 [2700|7100(279.5/0.35 | 6 |2200|5600(220.5/0.23 | 6 |1700/2500| 98.4|/0.12| 6
ae
Depth of cut %&ap

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) Air blow or oil mist is recommended for good chip evacuation.

Note 3) For profile machining such as molds, machining conditions may differ considerably depending on the workpiece material geometry,
machining methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a workpiece material.

Note 4) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is poor, then vibration can occur. In this case, please reduce the revolution and
feed rate proportionately, or set a lower depth of cut.
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1250

IMPACT MIRACLE END MILLS

VFSDRB

Corner radius, Short cut length, 6 flute

OO

Carbon Steel, Aloy Steel, Cast Iron | ToolSeel, PreHardened Stel, Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| ©°PPerAlloy | Aluminum Alloy
O ©) ©)
& __BHTA215°
8 NSy ) Type 1
RE APMX §
LU L a
4
[=]
8NN Type 2
4
3<DC=12 R M‘L g
0 LF
- 0.02
DCON=6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ 6 flute end mill with Impact Miracle coating for high hardened materials.
(mm)
g
Order Number DC RE | APMX | LU DN LF | DCON | 8 [Type
VFSDRBD0300R030 3 0.3 3 9 2.9 45 6 6 * 1
VFSDRBD0400R030 4 0.3 4 12 3.9 45 6 6 * 1
VFSDRBDO0500R030 5 0.3 5 15 4.9 50 6 6 * 1
VFSDRBD0600R030 6 0.3 6 18 5.85 50 6 6 | x| 2
VFSDRBD0600R050 6 0.5 6 18 5.85 50 6 6 | % 2
VFSDRBD0600R100 6 1 6 18 5.85 50 6 6 * 2
VFSDRBD0800R030 8 0.3 8 24 7.85 60 8 6 * 2
VFSDRBD0800R050 8 0.5 8 24 7.85 60 8 6 * 2
VFSDRBD0800R100 8 1 8 24 7.85 60 8 6 * 2
VFSDRBD1000R050 10 0.5 10 30 9.7 70 10 6 * 2
VFSDRBD1000R100 10 1 10 30 9.7 70 10 6 * 2
VFSDRBD1200R050 12 0.5 12 36 11.7 75 12 6 * 2
VFSDRBD1200R100 12 1 12 36 11.7 75 12 6 * 2
% : Stocked in Japan 1SO13399 > 1002




CARBIDE
RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC)
Workpiece
Material '&J
AISI H13 etc. AISI D2 etc. AISI W1, AISI M2 etc. <
3
DC Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut n
(mm) (min™) | (mm/min) (IPM) (mm) (min™) | (mm/min) (IPM) (mm) (min™) | (mm/min) (IPM) (mm) .
3 32000 3800 149.6 0.2 16000 1900 74.8 0.1 11000 1200 47.2 0.05 :tl
4 24000 4400 173.2 0.2 12000 2200 86.6 0.1 8000 1300 51.2 0.05 o0
6 16000 5800 228.3 0.3 8000 2900 114.2 0.2 5300 1800 70.9 0.1
8 12000 5800 228.3 0.4 6000 2900 114.2 0.2 4000 1800 70.9 0.1
10 9600 5800 228.3 0.5 4800 2900 114.2 0.3 3200 1800 70.9 0.2
12 8000 4800 189.0 0.6 4000 2400 94.5 0.3 2700 1500 59.1 0.2
<Please refer to the list <Please refer to the list above
above for depth of cut. for depth of cut.
Depth of
cut <1.5DC <1.0DC

DC : Dia.
Note 1) If the depth of cut is smaller than this table, feed rate can be increased.
Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

CHAMFER ROUGHING BARREL TAPER
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1252

IMPACT MIRACLE END MILLS

VFMDRB

Corner radius, Medium cut length, 6 flute, For hardened materials

OO &

Carbon Steel, Aloy Steel, Cast Iron | ToolSeel, PreHardened Stel, Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| ©°PPerAlloy | Aluminum Alloy
@) © ©
1 BHTA2 15° >
8 ST - —1 8 Type
RE
APMX LF
4
] NS T 1§ e
RE”| APMX
LF
4
DC<12 DC>12 of K - 19
0 0 NN ) 1§ Twpes
- 0.02 - 0.03 RE”| APMX
@ DCON=6 |8<DCON<10|12<DCON<16| DCON=20 LF
0 0 0 0
- 0.008 - 0.009 - 0.0M - 0.013
@6 flute corner radius end mill with Impact Miracle coating for high hardened materials.
(mm)
No.of | &

Order Number DC RE APMX LF DCON Flultes % Type
VFMDRBDO0300R030 3 0.3 10 60 6 6 * 1
VFMDRBD0400R030 4 0.3 12 60 6 6 * 1
VFMDRBDO0500R030 5 0.3 15 60 6 6 * 1
VFMDRBDO0600R030 6 0.3 15 60 6 6 * 2
VFMDRBDO0600R050 6 0.5 15 60 6 6 * 2
VFMDRBDO0600R100 6 1 15 60 6 6 * 2
VFMDRBD0800R030 8 0.3 20 75 8 6 * 2
VFMDRBDO0800R050 8 0.5 20 75 8 6 * 2
VFMDRBDO0800R100 8 1 20 75 8 6 * 2
VFMDRBD1000R030 10 0.3 25 80 10 6 * 2
VFMDRBD1000R050 10 0.5 25 80 10 6 * 2
VFMDRBD1000R100 10 1 25 80 10 6 * 2
VFMDRBD1200R050 12 0.5 30 100 12 6 * 2
VFMDRBD1200R100 12 1 30 100 12 6 * 2
VFMDRBD1600R100 16 1 40 110 16 6 * 2
VFMDRBD1600R150 16 1.5 40 110 16 6 * 2
VFMDRBD1800R100 18 1 40 120 16 6 * 3
VFMDRBD1800R150 18 1.5 40 120 16 6 * 3
VFMDRBD2000R100 20 1 45 125 20 6 * 2
VFMDRBD2000R150 20 1.5 45 125 20 6 * 2
VFMDRBD2000R200 20 2 45 125 20 6 * 2

% : Stocked in Japan 1SO13399 > 1002




CARBIDE
RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC) Hardened steel (55—62HRC) Hardened steel (62—70HRC)
Workpiece
Material '&J
AISI H13 etc. AISI D2 etc. AISI W1, AISI M2 etc. <
3
DC Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut [ Revolution Table feed Depth of cut n
(mm) (min™) | (mm/min) (IPM) (mm) (min™) | (mm/min) (IPM) (mm) (min™) | (mm/min) (IPM) (mm) .
3 32000 3800 149.6 0.2 16000 1900 74.8 0.1 11000 1200 47.2 0.05 :tl
4 24000 4400 173.2 0.2 12000 2200 86.6 0.1 8000 1300 51.2 0.05 o0
6 16000 5800 228.3 0.3 8000 2900 114.2 0.2 5300 1800 70.9 0.1
8 12000 5800 228.3 0.4 6000 2900 114.2 0.2 4000 1800 70.9 0.1
10 9600 5800 228.3 0.5 4800 2900 114.2 0.3 3200 1800 70.9 0.2
12 8000 4800 189.0 0.6 4000 2400 94.5 0.3 2700 1500 59.1 0.2
16 6000 3600 141.7 0.8 3000 1800 70.9 0.5 2000 1100 43.3 0.3
20 4800 2900 114.2 1.0 2400 1400 55.1 0.5 1600 880 34.6 0.3
<Please refer to the list <Please refer to the list above
above for depth of cut. for depth of cut.
Depth of
cut <1.5DC <1.0DC

DC : Dia.
Note 1) If the depth of cut is smaller than this table, feed rate can be increased.

Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution
and the feed rate proportionately.

CHAMFER ROUGHING BARREL TAPER
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IMPACT MIRACLE END MILLS

VFMHVRBCH

Corner radius, Medium cut length, 4 flute, Irregular helix flutes, with multiple thru-coolant

SO:0

(LI Carbon Steel, Alloy Steel, Cast Iron {Tool el Prefarened See, Hadened Stell - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©OPPerAlloy | Aluminum Alloy
O O © ©)

CoolStar o] , 1
1} a Type1
o ——
g RE APMX §
[« LF e
n
.|
-l
<
o 1<RE<3
+0.015
16<DC<20
0
- 0.03
DCON=16 | DCON=20
g (D5
o - 0.011 - 0.013
ﬁ @ Vibration control corner radius end mill with multiple internal through coolant holes ensures stable machining on
3 difficult-to-cut materials and applications requiring long overhangs.
L
% (mm)
<
m
RN
e Order Number DC RE APMX LF DCON s 5| S [Type
& A
é VFMHVRBCHD1600R100 16 1 35 90 16 4 * 1
o VFMHVRBCHD1600R300 16 3 35 90 16 4 * 1
E VFMHVRBCHD2000R100 20 1 45 110 20 4 * 1
% VFMHVRBCHD2000R300 20 3 45 110 20 4 * 1
o

n
4
=
=
a
=
i
a
o
o
7]
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RECOMMENDED CUTTING CONDITIONS
HSide milling

Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
Workpiece Pre-hardened steel (—45HRC) Titanium alloy
Material | \\s1 H13, AISI W1-10, AlSI P21 AISI 304, AlSI 306, Ti-6AI-4V Inconel718
DC Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min") (mm/min) (IPM) (min") (mm/min) (IPM) (min™) (mm/min) (IPM)
16 3000 1140 449 2000 560 22.0 800 110 4.3
20 2400 860 33.9 1600 510 20.1 600 100 3.9
<0.1DC <0.05DC
Depth of 0.5DC—1.5DC 0.5DC—1.5DC
cut
DC:Dia.
H Slotting
Carbon steel, Cast iron, Alloy steel, Tool steel, Austenitic stainless steel,
Workpiece Alloy steel (—30HRC) Pre-hardened steel (—45HRC) Titanium alloy
Material | Ais1 1050, AlSI No 35 B, AISI P20 AISI H13, AIS| W1-10, AISI P21 AISI 304, AISI 306, Ti-6AI-4V
DC Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min") (mm/min) (IPM) (min) (mm/min) (IPM) (min”") (mm/min) (IPM)
16 2400 670 26.4 1400 380 15.0 1400 170 6.7
20 1900 610 24.0 1100 350 13.8 1100 130 5.1
Depth of 0.5DC—1.5DC
cut
DC:Dia.

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the workpiece material installation is poor, vibration or abonrmal sound can occur. In this case, please reduce
the revolution and feed rate proportionately, or set a lower depth of cut.

CARBIDE
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1256

IMPACT MIRACLE END MILLS

VF6MHVRB

Corner radius, Medium cut length, 6 flute, Irregular helix flutes

Carbon Steel, Aloy Steel, Cast Iron | ToolSeel, PreHardened Stel, Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPerAlloy | Aluminum Alloy
O O ©) ©
.y S T
4
RE | APMX 9
LF a
0.5<RE<2
+0.015
DC<12 DC>12
0 0
- 0.020 - 0.030
DCON=6 8<DCON<10 | 12<DCON=<16 | DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ Irregular helix 6 flute geometry reduces vibrations and achieves high efficiency machining.
@ Suitable for machining of difficult-to-cut materials such as stainless steel, titanium alloy and inconel.
(mm)
No.of | &
Order Number DC RE APMX LF DCON FIu.tes 9 Type
n
VF6MHVRBDO0600R050 6 0.5 13 50 6 6 * 1
VF6MHVRBDO0600R100 6 1 13 50 6 6 * 1
VF6MHVRBD0800R050 8 0.5 19 60 8 6 * 1
VF6MHVRBDO0800R100 8 1 19 60 8 6 * 1
VF6MHVRBD1000R050 10 0.5 22 70 10 6 * 1
VF6MHVRBD1000R100 10 1 22 70 10 6 * 1
VF6MHVRBD1200R050 12 0.5 26 75 12 6 * 1
VF6MHVRBD1200R100 12 1 26 75 12 6 * 1
VF6MHVRBD1600R100 16 1 32 90 16 6 * 1
VF6MHVRBD1600R200 16 2 32 90 16 6 * 1
VF6MHVRBD2000R100 20 1 38 100 20 6 * 1
VF6MHVRBD2000R200 20 2 38 100 20 6 * 1
% : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Bl Side milling

Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy
X Pre-hardened steel Titanium alloy
Workpiece
Material | Als1 H13, AlSI W1-10, AISI 304, AISI 306, Inconel718 etc.
AIS| P21 etc. Ti-6Al-4V etc.
DC Revolution Table feed Revolution Table feed Revolution Table feed
(mm) (min™) (mm/min) (IPM) (min™") (mm/min) (IPM) (min™) (mm/min) (IPM)
6 10600 2900 114.2 8000 2000 78.7 2100 320 12.6
8 8000 2900 114.2 6000 2000 78.7 1600 300 11.8
10 6400 2700 106.3 4800 2000 78.7 1300 260 10.2
12 5300 2700 106.3 4000 2000 78.7 1100 230 9.1
16 4000 2200 86.6 3000 1600 63.0 800 180 71
20 3200 1900 74.8 2400 1400 55.1 640 150 5.9
<0.1DC <0.05DC
Depth of <15DC <1.5DC
cut
DC : Dia.

Note 1) When cutting austenitic stainless steel, the use of water-soluble cutting fluid is especially effective.

Note 2) If the depth of cut is smaller than this table, feed rate can be increased.

Note 3) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece material installation is very low, then vibration can occur. In this case, please reduce the revolution
and feed rate proportionately, or set a lower depth of cut.

CARBIDE
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SOLID END MILLS

1257



IMPACT MIRACLE END MILLS

VFS8MHVRBCH

Corner radius, Medium cut length, 8 flute, Irregular helix flutes, with multiple thru-coolant

SO0:O%

(LI Carbon Steel, Alloy Steel, Cast Iron {Tool el Pefarened See, Hadened Sl - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| COPPerAlloy | Aluminum Alloy
O ©) © ©

CoolStar o
BN a Type1
EE RE APMX §
8 LF e
n
.|
-l
<
o 1<RE<3
+0.015
16<DC<20
0
- 0.03
DCON=16 | DCON=20
g (D 5.
o - 0.011 - 0.013
ﬁ @ Vibration control corner radius end mill with multiple internal through coolant holes ensures stable
3 machining on difficult-to-cut materials and applications requiring long overhangs.
L
% (mm)
<
m 5 @ x
o L1 8
> Order Number DC RE APMX LF DCON c5| 2 [Type
& 22| 3
é VFS8MHVRBCHD1600R100 16 1 32 90 16 8 * 1
o VFS8MHVRBCHD1600R300 16 8 32 90 16 8 * 1
E VFS8MHVRBCHD2000R100 20 1 38 100 20 8 * 1
% VFS8MHVRBCHD2000R300 20 3 38 100 20 8 * 1
o

n
4
=
=
a
=
i
a
o
o
7]
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CARBIDE
RECOMMENDED CUTTING CONDITIONS

HSide milling

Alloy steel, Tool steel, Austenitic stainless steel, Heat resistant alloy '&J
Workpiece Pre-hardened steel Titanium alloy g
Material | A1 H13, AISI W1-10, AlSI P21 AISI 304, AIS| 306, Ti-6AI-4V Inconel718 8
DC Revolution Table feed Revolution Table feed Revolution Table feed :II
(mm) (min") (mm/min) (IPM) (min™) (mm/min) (IPM) (min™) (mm/min) (IPM) <
16 4000 2400 94.5 3000 2100 82.7 800 240 9.4 o
20 3200 1900 74.8 2400 1900 74.8 640 200 7.9
<0.08DC <0.05DC
Des:'t‘ of 0.5DC—1.5DC 0.5DC—1.5DC
14
1T}
<
DC:Dia. Py
H Trochoidal milling =
o
Alloy steel, Tool steel, Pre-hardened steel Austenitic stainless steel, EE
Workpiece Titanium alloy m
Material | \\s1 H13, AISI W1-10, AISI P21 AISI 304, AISI 306, Ti-6AI-4V g
&
DC Revolution Table feed Revolution Table feed 8
(mm) (min™) (mm/min) (IPM) (min) (mm/min) (IPM) =
16 4000 1900 74.8 3000 1400 55.1 n
20 3200 1500 59.1 2400 1200 47.2 <E,:
B
_1 5DC< o
Depth of (77 =0oeec 0.5DC—1.5DC
cut / %// : ’
0 . 7
DC:Dia.

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 2) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the
rigidity of the machine or the workpiece material installation is poor, vibration or abonrmal sound can occur. In this case, please reduce
the revolution and feed rate proportionately, or set a lower depth of cut.

SOLID END MILLS
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IMPACT MIRACLE REVOLUTION END MILLS

VFR2SSB

Ball nose, Short cut length, 2 flute, Short shank

20

CARBIDE

Carbon Steel, Aloy Steel, Cast Iron { ToolSeel, PreHardened Stel, Harcened kel - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©°PPerAlloy | Aluminum Alloy
O ©) ©
E } BHTA2 15°
1 =
. ) : — ][5 e
(74
APMX
(5; RE (2P0
b LF
- F
| o 8
g a S Type2
RE  (APMX
0 LU
g RE<6 =
é +0.005
4<DCON<6|8<DCON<10| DCON=12
5 0 0 0
o - 0.005 - 0.006 - 0.008
ﬁ @ Optimization of the cutting edge curve, helix angle, and rake angle have improved the edge
= strength at all areas of the ball blades. (mm)
74
(74
< No. of
m Order Number RE DC | APMX | LU DN LF | DCON | . ioc | Stock | Type
(&)
=
S VFR2SSBR0050S04 0.5 1 1 2 0.94 40 4 2 (] 1
§ VFR2SSBR0050 0.5 1 1 2 0.94 40 6 2 ([ ] 1
o VFR2SSBR0075S04 0.75 1.5 1.5 3 1.44 40 4 2 [ ] 1
o VFR2SSBR0075 0.75 1.5 1.5 3 1.44 40 6 2 (] 1
E VFR2SSBR0100 1 2 2 4 1.9 45 6 2 ) 1
5 VFR2SSBR0150 1.5 3 3 6 2.9 45 6 2 ([ ] 1
VFR2SSBR0200 2 4 4 8 3.9 45 6 2 (] 1
VFR2SSBR0250 2.5 5 5 10 4.9 50 6 2 (] 1
VFR2SSBR0300 3 6 6 12 5.85 50 6 2 ) 2
n VFR2SSBR0400 4 8 8 14 7.85 60 8 2 ° 2
j VFR2SSBR0500 5 10 10 18 9.7 70 10 2 [ ] 2
E VFR2SSBR0600 6 12 12 22 11.7 75 12 2 (] 2
4
w
=]
-
o
(7]

1260 e@:USAStock 1S013399 > 1002




RECOMMENDED CUTTING CONDITIONS

Hardened steel (45—55HRC)

Workpiece
Material

AISI H13

Hardened steel (55— 62HRC)

AISI D2

Hardened steel (62—70HRC)

AISI W1, AISI M2

RE

as15°

a>15°

(mm)

(inch)

Revolution
(min™)

Table Feed
(IPM)

Revolution
(min")

Table Feed
(IPM)

Depth of cut
ap
(inch)

Depth of cut
ae
(inch)

as15°

a>15°

Revolution
(min")

Table Feed
(IPM)

Revolution

(min™)

Table Feed

(IPM)

Depth of cut | Depth of cut

ap
(inch)

ae
(inch)

as15°

a>15°

Revolution
(min")

Table Feed
(IPM)

Revolution

(min")

Table Feed
(IPM)

Depth of cut
ap
(inch)

Depth of cut
ae
(inch)

0.5

020

0.75

030

039

059

079

098

18

A57

197

236

40000
40000
40000
40000
32000
25000
21000
16000
13000

9000

315.0
378.0
378.0
472.4
428.3
354.3
330.7
252.0
204.7

141.7

40000
40000
39000
27000
20000
16000
13000
10000

8000

6000

126.0
1567.5
185.0
169.3
141.7
114.2
102.4

78.7

66.9

51.2

.0024
.0035
.0043
.0051
.0059
.0079
.0098
.0118
.0197
.0197

.0039
.0059
.0079
.0118
.0157
.0197
.0236
.0315
.0394
.0472

40000
40000
40000
32000
24000
19000
16000
12000
10000

7000

220.5
283.5
315.0
303.1
2441
208.7
189.0
141.7
126.0

86.6

40000
32000
24000
16000
12000
9600
8000
6000
4800
3600

94.5
98.4
94.5
86.6
74.8
66.9
63.0
47.2
37.8
28.3

.0020
.0030
.0039
.0047
.0051
.0059
.0079
.0079
.0079
.0118

.0039
.0059
.0079

.0118

.0157
.0197
.0236
.0315
.0394
.0472

40000
32000
24000
16000
12000
9600
8000
6000
4800
3600

141.7
177.2
149.6
126.0
94.5
82.7
66.9
55.1
433

33.9

32000
21000
16000
11000
8000
6000
5000
4000
3000
2200

51.2
47.2
394
34.6
315
23.6
23.6
18.9
16.5
12.2

.0016
.0020
.0028
.0035
.0039
.0039
.0043
.0043
.0047
.0047

.0039
.0059
.0079
.0118
.0157
0197
.0236
.0315
.0394
0472

Depth of
cut

7

<ae

<ap
A

Note 1) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the
revolution and feed rate proportionately.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.

Please reduce the feed rate when the surface finish is important.
Note 3) a is the inclination angle of the machined surface.

ae:Pick Feed
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IMPACT MIRACLE REVOLUTION END MILLS

VFR2SB

Ball nose, Short cut length, 2 flute

RE<0.3

00

RE=>0.3

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,PreHardened Stee, Hardened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  oPPerAlioy | Aluminum Alloy
@) © ©)
ol z I/uaHTAz 10° z
4 RE 1y L
BHTA2 10°
Z )\ —1BHTA3 20° >
8t | 8 Type2
RE | LIAPMX =
LU LF
E ____—1BHTA2 15° b4
8 ————1 |8 Type3
RE APMX o
RE<6 RE>6 LU LF
+0.005 +0.010 .
|
DCON=3 |4<DCON<6/8<DCON<10/12<DCON<16] DCON=20 8 > 'S Type4
0 0 0 0 0 RE” /APMX| LF 'a
- 0.004 - 0.005 - 0.006 - 0.008 - 0.009 :
@ Optimization of the cutting edge curve, helix angle, and rake angle have improved the edge
strength at all areas of the ball blades.
(mm)
Order Number RE DC | APMX | LU DN LF | DCON :;llz't:; Stock | Type
VFR2SBR0010 0.1 0.2 0.2 0.4 0.17 45 4 2 () 1
VFR2SBR0010S06 0.1 0.2 0.2 0.4 0.17 50 6 2 [} 2
VFR2SBR0015 0.15 0.3 0.3 0.6 0.27 45 4 2 ® 1
VFR2SBR0015S06 0.15 0.3 0.3 0.6 0.27 50 6 2 () 2
VFR2SBR0020 0.2 0.4 0.4 0.8 0.36 45 4 2 [ 1
VFR2SBR0020S06 0.2 0.4 0.4 0.8 0.36 50 6 2 [} 2
VFR2SBR0030 0.3 0.6 0.6 1.2 0.56 45 4 2 ® 3
VFR2SBR0030S06 0.3 0.6 0.6 1.2 0.56 50 6 2 ° 3
VFR2SBR0040 0.4 0.8 0.8 1.6 0.76 45 4 2 ® 3
VFR2SBR0040S06 0.4 0.8 0.8 1.6 0.76 50 6 2 [} 3
VFR2SBR0050 0.5 1 1 2 0.94 45 4 2 [ 3
VFR2SBR0050S06 0.5 1 1 2 0.94 50 6 2 [} 3
VFR2SBR0060 0.6 1.2 1.2 2.4 1.14 45 4 2 ® 3
VFR2SBR0060S06 0.6 1.2 1.2 2.4 1.14 50 6 2 [} 3
VFR2SBR0070 0.7 1.4 1.4 2.8 1.34 45 4 2 [ 3
VFR2SBR0070S06 0.7 14 1.4 2.8 1.34 50 6 2 [} 3
VFR2SBR0075 0.75 1.5 1.5 3 1.44 45 4 2 ® 3
VFR2SBR0075S06 0.75 1.5 1.5 3 1.44 50 6 2 ° 3
VFR2SBR0080 0.8 1.6 1.6 3.2 1.54 45 4 2 ® 3
VFR2SBR0080S06 0.8 1.6 1.6 3.2 1.54 50 6 2 () 3
VFR2SBR0090 0.9 1.8 1.8 3.6 1.74 45 4 2 [ 3
VFR2SBR0090S06 0.9 1.8 1.8 3.6 1.74 50 6 2 ° 3
VFR2SBR0100 1 2 2 4 1.9 50 4 2 ® 3
VFR2SBR0100S06 1 2 2 4 1.9 60 6 2 [} 3
VFR2SBR0125S06 1.25 2.5 2.5 5 24 60 6 2 [ 3
VFR2SBR0150S03 1.5 3 8 = = 60 3 2 [} 4
VFR2SBR0150 1.5 3 3 6 29 70 6 2 ® 3
VFR2SBR0200S04 2 4 4 = = 60 4 2 [} 4
VFR2SBR0200 2 4 4 8 3.9 70 6 2 [ 3
VFR2SBR0250 25 5 5 10 4.9 80 6 2 [} 3
VFR2SBR0300 3 6 12 — - 80 6 2 [ 4
VFR2SBR0400 4 8 14 = = 90 8 2 ° 4
VFR2SBR0500 5 10 18 — - 100 10 2 ® 4
VFR2SBR0600 6 12 22 = = 110 12 2 [} 4
VFR2SBR0800 8 16 30 - — 140 16 2 * 4
VFR2SBR1000 10 20 38 = = 160 20 2 * 4
@ : USA Stock * : Stocked in Japan 1S013399 >1002




RECOMMENDED CUTTING CONDITIONS

Workpiece
Material

Hardened steel (45—55HRC)

AISI H13

Hardened steel (55— 62HRC)

AISI D2

Hardened steel (62—70HRC)

AISI W1, AISI M2

RE

as15°

a>15°

(mm)

(inch)

Revolution
(min™)

Table Feed
(IPM)

Revolution
(min")

Table Feed
(IPM)

Depth of cut
ap
(inch)

Depth of cut
ae
(inch)

as15°

a>15°

Revolution
(min")

Table Feed
(IPM)

Revolution
(min™)

Table Feed
(IPM)

Depth of cut
ap
(inch)

Depth of cut
ae
(inch)

as15°

a>15°

Revolution
(min")

Table Feed
(IPM)

Revolution
(min")

Table Feed
(IPM)

Depth of cut
ap
(inch)

Depth of cut
ae
(inch)

0.1

004

0.15

.006

0.2

008

0.3

012

04

016

0.5

020

0.75

030

039

049

059

079

098

A18

A57

A97

.236

315

.394

40000
40000
40000
40000
40000
40000
40000
40000
40000
40000
32000
25000
21000
16000
13000

9000

6000

4500

12.6

25.2

63.0
126.0
252.0
315.0
378.0
378.0
409.4
472.4
428.3
354.3
330.7
252.0
204.7
141.7

94.5

70.9

40000
40000
40000
40000
40000
40000
40000
39000
32000
27000
20000
16000
13000
10000

8000

6000

4000

3000

9.4
22.0
47.2
63.0
94.5

126.0
1567.5
185.0
177.2
169.3
141.7
114.2
102.4
78.7
66.9
51.2
39.4

30.7

.0001
.0004
.0008
.0012
.0020
.0024
.0035
.0043
.0047
.0051
.0059
.0079
.0098
.0118
.0197
.0197
.0197
.0197

.0008
.0012
.0016
.0024
.0031
.0039
.0059
.0079
.0098
.0118
.0157
.0197
.0236
.0315
.0394
.0472
.0630
.0787

40000
40000
40000
40000
40000
40000
40000
40000
37000
32000
24000
19000
16000
12000
10000

7000

5000

4000

12.6
25.2
55.1
110.2
157.5
220.5
283.5
315.0
318.9
303.1
2441
208.7
189.0
141.7
126.0
86.6
63.0
51.2

40000
40000
40000
40000
40000
40000
32000
24000
19000
16000
12000
9600
8000
6000
4800
3600
2500
1800

6.3
156.7
39.4
47.2
63.0
94.5
98.4
94.5
90.6
86.6
74.8
66.9
63.0
47.2
37.8
28.3
19.7
14.2

.0001
.0003
.0006
.0010
.0016
.0020
.0030
.0039
.0043
.0047
.0051
.0059
.0079
.0079
.0079
.0118
.0118
.0118

.0008
.0012
.0016
.0024
.0031
.0039
.0059
.0079
.0098
.0118
.0157
.0197
.0236
.0315
.0394
.0472
.0630
.0787

40000
40000
40000
40000
40000
40000
32000
24000
19000
16000
12000
9600
8000
6000
4800
3600
2500
1800

12.6
252
47.2
78.7
110.2
141.7
177.2
149.6
133.9
126.0
94.5
82.7
66.9
55.1
43.3
33.9
25.6

18.5

40000
40000
40000
40000
40000
32000
21000
16000
13000
11000
8000
6000
5000
4000
3000
2200
1500
1000

6.3
156.7
39.4
47.2
63.0
51.2
47.2
39.4
39.4
34.6
31.5
23.6
23.6
18.9
16.5
12.2

9.4

6.3

.0001
.0002
.0004
.0008
.0012
.0016
.0020
.0028
.0031
.0035
.0039
.0039
.0043
.0043
.0047
.0047
.0059
.0059

.0008
.0012
.0016
.0024
.0031
.0039
.0059
.0079
.0098
.0118
.0157
.0197
.0236
.0315
.0394
0472
.0630
187

Depth of
cut

Note 1) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the
revolution and feed rate proportionately.
Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Please reduce the feed rate when the surface finish is important.
Note 3) a is the inclination angle of the machined surface.

ae:Pick Feed
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IMPACT MIRACLE REVOLUTION END MILLS

VFR2SBF

Ball nose, Short cut length, 2 flute, For Mirror finish cutting

20

Carbon Steel, Alloy Steel, Cast Iron

ToolStee,Pre-Hardened Stel, Herdened Seel

Hardened Steel

Hardened Steel

Austenitic

Titanium Alloy,

Copper Alloy

Aluminum Alloy

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy
@) © ©
2 1 BHTA215° >
G —— 8 Sise g Tvpel
RE APMX
LU LE
4
8 > § Type2
RE APMX LF
RE<3
+0.010
@ 4<DCON<6
0
- 0.005
@ New ball geometry for mirror finish cutting.
(mm)
Order Number RE DC APMX LU DN LF DCON :;ll?;'t:sf Stock | Type
VFR2SBFR0050 0.5 1 1 2 0.94 45 4 2 [ 1
VFR2SBFR0075 0.75 1.5 1.5 3 1.44 45 4 2 [ 1
VFR2SBFR0100 1 2 2 4 1.9 60 6 2 [ 1
VFR2SBFR0125 1.25 2.5 2.5 5 2.4 60 6 2 [ 1
VFR2SBFR0150 1.5 3 3 6 2.9 70 6 2 [ 1
VFR2SBFR0200 2 4 4 8 3.9 70 6 2 [ 1
VFR2SBFR0250 2.5 5 5 10 4.9 80 6 2 [ 1
VFR2SBFR0300 3 6 6 — = 80 6 2 [ 2
@ : USA Stock 1S013399 > 1002




RECOMMENDED CUTTING CONDITIONS

Carbon steel, Alloy steel (180—280HB)

Alloy tool steel (£350HB), Pre-hardened steel (35—45HRC)

Hardened steel (62—70HRC)

W'\;rlzpi.ecle Hardened steel (45—52HRC), Hardened steel (55— 62HRC)
ateria
AISI 1045, AISI 4140, AISI P21, AISI P20, SKD, SKT, AISI H13, AISI | AISI W1, AISI M2
L6, AISI D2
RE a=15° a>15° Depth of cut|Depth of cut a=15° a>15° Depth of cut|Depth of cut
e inch) |Revolution|Table Feed|Revolution| Table Feed| @R &= Revolution|Table Feed[Revolution | Table Feed| ~ @P ER
(mm) (inch) (min’") (IPM) (min) (IPM) (inch) (inch) (min™") (IPM) (min") (IPM) (inch) (inch)
0.5 .020 40000 31.5 40000 31.5 .0003 | .0003 | 40000 22.0 40000 22.0 .0002 .0002
0.75 | .030 40000 31.5 40000 31.5 .0004 | .0004 | 40000 22.0 40000 22.0 .0003 | .0003
1 .039 35000 41.3 35000 | 41.3 .0004 | .0004 [ 35000 27.6 35000 27.6 .0004 | .0004
1.25 | .049 35000 413 35000 41.3 .0005 | .0005 | 35000 27.6 35000 27.6 .0004 | .0004
1.5 -059 35000 413 35000 41.3 .0006 | .0006 | 35000 27.6 35000 27.6 .0005 | .0005
2 .079 25000 39.4 25000 39.4 .0007 | .0007 | 25000 29.5 25000 29.5 .0006 | .0006
2.5 -098 25000 39.4 25000 39.4 .0008 | .0008 | 25000 29.5 25000 29.5 .0006 .0006
3 118 25000 39.4 25000 39.4 .0008 | .0008 | 25000 29.5 25000 29.5 .0006 .0006
<ae
Depth of cut P <a
) , <ap

Note 1) The tools are recommended for use only in finish machining.
Note 2) Air blowing and oil mist are recommended as coolants.
Note 3) Note the following points when using the tools.
« Avoid using equipment abruptly without proper preparation. After sufficiently energizing equipment, ensure that there will be no
changes to the depth of cut such as due to elongation of the main axis during machining.
« If the tools are used immediately after rough machining of a surface, large uneven areas (cusp heights) will cause deflection of the
tools and waviness of the machined surface. Therefore, it is recommended to add a medium finish machining process which uses the
same value of ae as indicated in the table above.
Note 4) a is the inclination angle of the machined surface.

CARBIDE
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CARBIDE

IMPACT MIRACLE REVOLUTION END MILLS

VFR4MB

Ball nose, Medium cut length, 4 flute

NEW

20

Carbon Steel, Alloy Steel, Cast Iron
(<30HRC)

ToolSteel,PreHardened Stel, Herdened Seel
(<45HRC)

Hardened Steel
(<55HRC)

Hardened Steel
(>55HRC)

Austenitic
Stainless Steel

Titanium Alloy,
Heat Resistant Alloy

Copper Alloy

Aluminum Alloy

o

©)

©)

| } BHTA2 15° |
DC - - - HDCON Type1

t/ ¥

APMX

--------- )

LF

!
DCON Type2

DC

RE f
APMX
RE LF

+0.01
DCON=6

8<DCON<10 | DCON=12

@ The 4 flute geometry with a cutting edge extending to the center achieves a long tool life and enables high efficiency machining.

0 0 0
- 0.008 - 0.009 - 0.011

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [-TXUMl SQUARE .
V \

(mm)
No.of | &
Order Number RE DC APMX LF DCON Flutes e} Type
0
VFR4MBRO0050 0.5 1 2.5 50 6 4 [} 1
VFR4MBRO0100 1 2 6 60 6 4 () 1
VFR4MBR0150 1.5 3 8 70 6 4 [} 1
VFR4MBR0200 2 4 8 70 6 4 () 1
VFR4MBR0250 2.5 5 12 80 6 4 [} 1
VFR4MBRO0300 3 6 12 80 6 4 () 2
VFR4MBR0400 4 8 14 90 8 4 [} 2
VFR4MBRO0500 5 10 18 100 10 4 [} 2
VFR4MBR0600 6 12 22 110 12 4 * 2
|I1266 @ : USA Stock % : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Hardened Steel (45—55HRC)

Workpiece
Material

Hardened Steel (55—65HRC)

Hardened Steel (65—70HRC)

(inch)

RE

a<15°

a>15°

(mm) | (inch)

Revolution| Table feed
(min™"y | (IPM)

Revolution| Table feed
(min") | (IPM)

Depth of cut
ap

Depth of cut
ae

a<15°

a>15°

Revolution| Table feed
(min"y | (IPM)

Revolution | Table feed
(min™"y | (IPM)

Depth of cut
ap

Depth of cut
ae

a<15°

a>15°

Revolution| Table feed
(min"y | (IPM)

Revolution| Table feed
(min™"y | (IPM)

Depth of cut
ap

Depth of cut
ae

0.5 |.020

1.0 |.039

1.5 |.059

20 |.079

2.5 |.098

30 |18

40 |.157

50 | 197

6.0 |.236

40000 315.0
40000 378.0
40000| 472.4
32000 433.1
25000 354.3
21000 330.7
16000 | 252.0
13000 | 204.7

9000 141.7

40000 {149.6
40000 {220.5
32000 |220.5
24000 (185.0
19000 | 149.6
15000 133.9
12000 |102.4
9600 | 86.6
7200| 66.9

.0024
.0043
.0051
.0059
.0079
.0098
.0118
.0197
.0197

.004
.008
012
.016
.020
.024
.031
.039
.047

40000 |220.5
40000 |315.0
32000 303.2
24000 | 2441
19000 | 208.7
16000 189.0
12000 | 141.7
10000 | 126.0
7000 86.6

40000 122.0
28000 | 122.0
19000 | 114.2
14000| 98.4
12000| 86.6
9600 | 78.7
7200| 63.0
5800| 51.2
4300| 37.0

.0020
.0039
.0047
.0051
.0059
.0079
.0079
.0079
.0118

.004
.008
012
.016
.020
.024
.031
.039
.047

40000|185.0
24000(196.9
16000 | 165.4
12000 |122.0
9600 106.3
8000| 90.6
6000| 74.8
4800| 59.1

3600 43.3

32000| 66.9
16000| 47.2
11000| 43.3
8000| 39.4
6000| 30.7
5000 30.7
4000| 24.4
3000 21.7
2200| 15.7

.0012
.0024
.0028
.0031
.0031
.0035
.0035
.0039
.0039

.004
.008
.012
.016
.020
.024
.031
.039
.047

Depth of
cut

Note 1) If the depth of cut is shallow, the revolution and feed rate can be increased.
Please reduce the feed rate when the surface finish is important.

Note 2) If the rigidity of the machine or the workpiece materials installation is very low, or chattering and noise are generated, please adjust the
revolution, feed rate and depth of cut.

Note 3) a is the inclination angle of the machined surface.

ae:Pick Feed
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IMPACT MIRACLE REVOLUTION END MILLS

VFR2XLB =

Ball nose, 2 Flute, Long neck

20

Carbon Steel, Alloy Steel, Cast Iron | Too Stel,PreHardened See Harkened Sl | Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat ResistantAlloy|  C°PPerAlloy | Aluminum Alloy
©) © (©)
r. z \B2
] ~—— 1 — !
8L Type1
! z
RE_LLAPMX BHTA2120  |§
Effective length LF a
for inclined angle °
2
o
25 3
Mg F Type2
4
RE APMX 8
RE<3 Inclined angle LU LE a
+0.005
4<DCON=<6
0
- 0.005

@ Precise machining of vertical walls is possible due to a back taper and a strong, seamless ball nose cutting
edge geometry.

(mm)

£|x|,| Effective length

Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|Z|8 g for inclined angle
S|?|" o0 10| 20 | 3

VFR2XLBRO0010N005 0.1 02 | 015 | 05 | 018 | 11.5° | 50 4 [2|%|1]05] 05] 06] 0.7
VFR2XLBRO0010N010 0.1 02 | 015 | 1 0.18 | 10.9° | 50 4 |2|e|1]1 | 1112 13
VFR2XLBRO0015N010 015 | 03 | 024 | 1 0.28 | 10.9° | 50 4 |2|e|1]1 | 111213
VFR2XLBR0015N015 015 | 03 | 024 | 15 | 028 | 104° | 50 4 |2|e|1]| 16/ 16| 1.8 2
VFR2XLBRO0015N020 015 | 03 | 024 | 2 028 | 9.9°| 50 4 |2|e|1]21] 22| 24| 2.6
VFR2XLBRO0020N010 02 | 04 | 03 1 0.37 | 11° 50 4 |2|e|1]1 | 1112 13
VFR2XLBRO0020N015 02 | 04 |03 15 | 0.37 | 10.4° | 50 4 |2|e|1] 15 16/ 1.7/ 1.9
VFR2XLBR0020N020 02 | 04 | 03 2 037 | 99°| 50 4 |2|e|1] 21| 22| 23] 2.6
VFR2XLBR0020N025 02 | 04 |03 25 | 037 | 95° | 50 4 |2|%|1]26] 27 29| 3.3
VFR2XLBRO0020N030 02 | 04 | 03 3 037 | 9.1°| 50 4 |2|e|1] 3.1 32|35 39
VFR2XLBRO0020N040 02 | 04 | 03 4 037 | 84°| 50 4 |2|x|1] 42 43 47| 52
VFR2XLBRO0025N015 025 | 05 | 037 | 15 | 047 | 104° | 50 4 |2|e|1] 15 16| 1.7 1.9
VFR2XLBRO0025N020 025 | 05 | 037 | 2 047 | 9.9°| 50 4 |2|e|1]21] 21| 23] 2.6
VFR2XLBRO0025N025 025 | 05 | 037 | 25 | 047 | 95° | 50 4 |2|e|1] 26| 27| 29| 3.2
VFR2XLBRO0025N030 025 | 05 | 037 | 3 047 | 9.1°| 50 4 |2|e|1] 31| 32| 35|39
VFR2XLBRO025N040 025 | 05 | 037 | 4 047 | 83° | 50 4 |2|e|1] 41| 43| 47| 52
VFR2XLBR0030N020 03 | 06 | 045 | 2 057 | 9.9°| 50 4 |2|e|1]21] 22| 24| 2.6
VFR2XLBRO030N020S06 | 0.3 | 06 | 045 | 2 0.57 | 10.6° | 50 6 |[2|®|1]21] 22| 24| 2.6
VFR2XLBRO0030N030 03 | 06 | 045 | 3 057 | 9° 50 4 |2|e|1]31] 33 36| 4
VFR2XLBRO0030N030S06 | 0.3 | 06 | 045 | 3 057 | 9.9°| 50 6 |2|x|1] 31| 33| 36| 4
VFR2XLBRO030N040 03 | 06 | 045 | 4 057 | 82°| 50 4 |2|%|1] 42 44| 48] 53
VFR2XLBRO0030N050 03 | 06 | 045 | 5 057 | 76°| 50 4 |2|x|1]|52 55/ 6 |66
VFR2XLBR0030N060 03 | 06 | 045 | 6 057 | 7.1°| 50 4 |2|e|1]63] 66 7.2/ 7.9
VFR2XLBRO040N030 04 | 08 | 06 3 077 | 89° | 50 4 |2|e|1] 3.1 33| 36|39
VFR2XLBRO040N040 04 | 08 | 0.6 4 077 | 82°| 50 4 |2|@|1]| 42 44 48] 52
VFR2XLBRO040N060 04 | 08 | 06 6 077 | 6.9°| 50 4 |2|e|1] 63| 6572 7.9
VFR2XLBR0040N080 04 | 08 | 06 8 077 | 6° 50 4 |2|%|1] 84| 8.7 95/10.6
VFR2XLBRO0050N030 0.5 1 075 | 3 096 | 87°| 50 4 |2|e|1] 32| 34| 37| 4.1
VFR2XLBRO0050N030S06 | 0.5 1 075 | 3 09 | 98° | 50 6 |2|e®|1]| 32| 34| 37| 4.1
VFR2XLBRO050N040 0.5 1 075 | 4 09 | 7.9°| 50 4 |2|e|1]| 43| 45| 49 54
VFR2XLBR0050N040S06 | 0.5 1 075 | 4 096 | 92°| 50 6 |2|®|1]| 43| 45 49| 54
VFR2XLBR0050N060 0.5 1 075 | 6 09 | 6.7°| 50 4 |2|e]|1] 63|65 72 7.9

@ : USA Stock * : Stocked in Japan



(mm)

Effective length

2| x

Order Number RE | DC |APMX| LU | DN | B2 LF |DCON|%|8 § for inclined angle
s[?| o5 10 [ 20 | 3°

VFR2XLBRO0050N060S06 | 0.5 1 0.75 6 | 096 | 82°| 50 6 |2|e|1] 6.3] 65| 7.2] 7.9
VFR2XLBR0050N080 0.5 1 0.75 8 | 09 | 58 | 50 4 |2|e|1] 85| 89| 9.7/10.7
VFR2XLBR0050N100 0.5 1 075 | 10 | 096 | 5.1°| 50 4 |2|e|1[10.6/11.1/12.1/13.4
VFR2XLBRO050N120 0.5 1 075 | 12 | 096 | 4.6° | 50 4 |2|e®|1]12.7/13.2/14.5/16
VFR2XLBR0075N060 075 | 15 | 1.1 6 | 144 | 63°| 50 4 |2|e|1] 63| 66|72 79
VFR2XLBRO0075N060S06 | 0.75 | 1.5 | 1.1 6 | 144 | 8 50 6 |2|e®|1] 63| 66|72 7.9
VFR2XLBR0075N080 075 | 15 | 1.1 8 | 144 | 54°| 50 4 |2|e|1] 84| 88| 9.6/10.6
VFR2XLBR0075N080S06 | 0.75 | 1.5 | 1.1 8 | 144 | 72°| 50 6 |2|e®|1]| 84| 88 9.6/106
VFR2XLBR0075N100 075 | 1.5 | 1.1 10 | 144 | 47° | 50 4 |2|*x|[1[105/11 12 [13.2
VFR2XLBR0075N120 075 | 15 | 1.1 12 | 144 | 42° | 50 4 |2|e|1]12.6/13.1[14.4/15.9
VFR2XLBRO0075N140 075 | 15 | 1.1 14 | 144 | 38 | 50 4 |2|x|1[14.7/15.316.8/18.5
VFR2XLBR0075N160 075 | 15 | 1.1 16 | 144 | 34°| 60 4 |2|x]|1][16.8/17.5[19.2]21.2
VFR2XLBR0100N060 1 2 1.5 6 | 1.94 | 58 | 50 4 |2|e|1] 63| 66|71 7.8
VFR2XLBR0100N060S06 | 1 2 15 6 | 194 | 7.8°| 50 6 |2|e®|1| 6.3 66 7.1 7.8
VFR2XLBR0100N080 1 2 15 8 | 194 | 48° | 50 4 |2|e|1]| 84| 88 95105
VFR2XLBR0100N080S06 | 1 2 15 8 | 194 | 69°| 50 6 |2|e®|1]| 84 88 95105
VFR2XLBRO0100N100 1 2 1.5 10 | 1.94 | 42°| 50 4 |2]|%|1[105[10.9/11.9/13.1
VFR2XLBRO100N100S06 | 1 2 1.5 10 | 1.94 | 6.2°| 50 6 |2|e®|1[10.5]10.9/11.9/13.1
VFR2XLBRO0100N120 1 2 1.5 12 | 194 | 36° | 50 4 |2|e|1[12.6/13.1/14.3]15.8
VFR2XLBRO100N120S06 | 1 2 1.5 12 | 194 | 56° | 50 6 |2|e®|1[12.6/13.1/14.3]15.8
VFR2XLBR0100N160 1 2 15 16 | 1.94 | 2.9° | 60 4 |2|e|1[16.8/17.5/19.1| *
VFR2XLBR0100N160S06 | 1 2 15 16 | 1.94 | 47° | 60 6 |2|x|1][16.8/17.5/19.1]21.1
VFR2XLBR0100N200 1 2 15 20 | 1.94 | 24° | 60 4 |2|e|1[209[21.823.9 *
VFR2XLBRO0100N200S06 | 1 2 1.5 20 | 194 | 4° 60 6 |2]|x|1[209]21.823.926.4
VFR2XLBRO0125N100 125 | 25 | 1.9 10 | 24 | 35° | 60 4 |2|x|1[10.4/10.8/11.8/12.9
VFR2XLBRO0125N150 125 | 25 | 1.9 15 | 24 | 25° | 60 4 |2|x|1[156/16.3[17.8] *
VFR2XLBRO0150N100 1.5 3 2.3 10 | 29 | 55° | 60 6 |2|e®|1[10.4/10.8/11.7|12.9
VFR2XLBR0150N120 15 3 2.3 12 | 29 | 49°| 60 6 |2|e®]|1[125/13 [14.1]155
VFR2XLBR0150N160 15 3 2.3 16 | 29 | 4° 70 6 |2|e|1[16.7/17.318.9/20.8
VFR2XLBR0150N200 15 3 2.3 20 | 29 | 34°| 70 6 |2|e|1[20.821.7/23.7|26.1
VFR2XLBRO0150N250 15 3 2.3 25 | 29 | 28| 70 6 |2|®|1(26.1127.2/120.7| *
VFR2XLBRO0150N300 15 3 2.3 30 | 29 | 25°| 70 6 |2|e®|1[31.3]326(35.7 *
VFR2XLBR0200N100 2 4 3 10 | 39 | 45° | 70 6 |2|e|1[10.4]/10.811.6/12.7
VFR2XLBR0200N120 2 4 3 12 |39 | 39| 70 6 |2|e®|1[125/12.9[14 |154
VFR2XLBR0200N160 2 4 3 16 | 39 | 3.1°| 70 6 |2|e|1[16.6/17.3]18.8/20.7
VFR2XLBR0200N200 2 4 3 20 | 39 | 26°| 70 6 |2|e|1[20.821.7/23.6 *
VFR2XLBR0200N250 2 4 3 25 | 39 | 21°| 70 6 |2|®|1[26 [27.1/29.6] *
VFR2XLBR0200N300 2 4 3 30 | 3.9 1.8° | 70 6 |2|x|1[31.2]326] * | *
VFR2XLBR0250N200 2.5 5 3.8 20 | 4.9 15° | 70 6 |2|®|1(208]216 * | *
VFR2XLBR0250N250 2.5 5 3.8 25 | 49 12° | 70 6 |2|x|1]26 [27.1] * | *
VFR2XLBR0300N180 3 6 6 18 | 585 | — 80 6 |2|x[2| * | * | * | %
VFR2XLBR0300N300 3 6 6 30 | 585 | — 80 6 |2|@|2] * | % | x| %

* No interference

1SO13399
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1269



IMPACT MIRACLE REVOLUTION END MILLS

VFR2XLB

Ball nose, 2 Flute, Long neck

RECOMMENDED CUTTING CONDITIONS

CARBIDE

Hardened Steels (45— 55HRC) Hardened Steels (55—70HRC)
w Workpiece Material
14
<
=2
8 Comer Radius RE | Neck length LU [ Revolution Table Feed | Depthof Cut | Width of Cut Revolution Table Feed | Depthof Cut | Width of Cut
B (mm) | (inch) | (mm) | (inch) (min™) (IPM) (ir?(':)h) (ir?gh) (min™") (IPM) (ir?gh) (ir?gh)
-l 0.1 .004 0.5/ .020 40000 11.8 .00012 .0004 40000 11.8 .00008 .0004
g 0.1 .004 1 .039 40000 11.8 .00008 .0004 40000 11.8 .00008 .0004
0.15 | .006 1 039 40000 19.7 .00028 .0006 40000 19.7 .00020 .0006
n 0.15 | .006 1.5| .059 40000 19.7 .00020 .0006 40000 19.7 .00012 .0006
2 0.15 | .006 2 .079 40000 19.7 .00012 .0006 40000 19.7 .00008 .0006
o 0.2 .008 1 039 40000 55.1 .00059 .0008 40000 55.1 .00039 .0008
é 0.2 .008 1.5| .059 40000 39.4 .00039 .0008 40000 39.4 .00024 .0008
0.2 .008 2 079 40000 394 .00039 .0008 40000 394 .00024 .0008
5 0.2 .008 2.5 .098 40000 27.6 .00020 .0008 40000 27.6 .00012 .0008
o 0.2 .008 3 118 40000 27.6 .00020 .0008 40000 27.6 .00012 .0008
ﬁ 0.2 .008 4 157 40000 23.6 .00016 .0008 40000 19.7 .00012 .0008
0.25 | .010 1.5| .059 40000 78.7 .00079 .0010 40000 78.7 .00059 .0010
d 0.25 | .010 2 079 40000 78.7 .00079 .0010 40000 78.7 .00059 .0010
@ 0.25 | .010 2.5 .098 40000 59.1 .00059 .0010 40000 59.1 .00039 .0010
né 0.25 | .010 3 118 40000 47.2 .00059 .0010 40000 47.2 .00039 .0010
m 0.25 | .010 4 157 36000 35.4 .00394 .0010 36000 354 .00028 .0010
% 0.3 012 2 079 40000 110.2 .0012 .0012 40000 110.2 .0008 .0012
= 0.3 .012 3 118 40000 110.2 .0012 .0012 40000 110.2 .0008 .0012
‘39 0.3 012 4 A57 35000 78.7 .0008 .0012 35000 78.7 .0006 .0012
8 0.3 012 5 197 30000 394 .0004 .0012 30000 394 .0003 .0012
o 0.3 012 6 236 30000 31.5 .0003 .0012 30000 31.5 .0002 .0012
o 0.4 .016 3 118 40000 118.1 .0016 .0016 40000 118.1 .0012 .0016
<Et 0.4 .016 4 A57 40000 118.1 .0008 .0016 40000 118.1 .0006 .0016
x 0.4 .016 6 .236 30000 63.0 .0008 .0016 30000 63.0 .0004 .0016
= 0.4 .016 8 315 25000 39.4 .0004 .0016 25000 39.4 .0003 .0016
0.5 .020 3 118 40000 157.5 .0020 .0020 40000 157.5 .0016 .0020
0.5 .020 4 157 40000 157.5 .0020 .0020 40000 157.5 .0016 .0020
0.5 .020 6 236 35000 78.7 .0012 .0020 35000 78.7 .0008 .0020
7] 0.5 .020 8 315 30000 63.0 .0008 .0020 30000 63.0 .0004 .0020
j 0.5 .020 10 -394 20000 39.4 .0004 .0020 20000 39.4 .0004 .0020
= 0.5 .020 12 472 20000 39.4 .0004 .0020 20000 31.5 .0003 .0020
g 0.75 | .030 6 236 40000 196.9 .0028 .0030 40000 157.5 .0024 .0030
w 0.75 | .030 8 315 40000 196.9 .0028 .0030 40000 137.8 .0024 .0030
=] 0.75 | .030 10 -394 40000 177.2 .0024 .0030 40000 94.5 .0024 .0030
6’ 0.75 | .030 12 472 32000 133.9 .0016 .0030 32000 78.7 .0016 .0030
" 0.75 | .030 14 .551 16000 59.1 .0016 .0030 16000 47.2 .0012 .0030
0.75 | .030 16 .630 13000 47.2 .0012 .0030 13000 47.2 .0008 .0030
1 .039 6 236 40000 236.2 .0039 .0039 40000 133.9 .0039 .0039
1 .039 8 315 40000 196.9 .0039 .0039 40000 118.1 .0039 .0039
1 .039 10 -394 40000 196.9 .0031 .0039 40000 118.1 .0028 .0039
1 .039 12 472 40000 196.9 .0031 .0039 40000 102.4 .0020 .0039
1 .039 16 .630 32000 137.8 .0020 .0039 32000 66.9 .0012 .0039
1 039 | 20 787 10000 39.4 .0016 .0039 10000 39.4 .0012 .0039
1.25 | .049 10 -394 36000 196.9 .0047 .0098 36000 102.4 .0043 .0098
1.25 | .049 15 591 36000 181.1 .0031 .0098 36000 78.7 .0030 .0098
<ae
Depth of Cut y <ap
2 Z

Note 1) When the inclination angle of machined surface is large, or machining with large cutting load such as corner area, reduce the
revolution and feed rate.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.

Note 3) Cutting conditions may differ considerably due to the tool overhang, depth of cut and machine tool condition. Please use the table
above as a reference starting point.
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RECOMMENDED CUTTING CONDITIONS

Workpiece Material

Hardened Steels (45— 55HRC)

Hardened Steels (55—70HRC)

Corner Radius RE | Neck length LU | Revolution Table Feed | DepthofCut | Width of Cut Revolution Table Feed | DepthofCut | Width of Cut
: : ] ap ae ] ap ae
(mm) | (inch) | (mm) | (inch) (min) (IPM) (inch) (inch) (min) (IPM) (inch) (inch)
1.5 .059 | 10 .394| 32000 200.8 .0059 .0118 32000 86.6 .0059 .0118
1.5 .059 | 12 472| 32000 200.8 .0051 .0118 32000 86.6 .0051 .0118
1.5 .059 | 16 .630| 32000 177.2 .0039 .0118 32000 70.9 .0039 .0118
1.5 .059 | 20 .787| 27000 149.6 .0039 .0118 27000 63.0 .0024 .0118
1.5 .059 | 25 .984| 21000 106.3 .0031 .0118 21000 47.2 .0024 .0118
1.5 .059 | 30 |1.181 9000 39.4 .0031 .0118 9000 27.6 .0020 .0118
2 .079 | 10 .394| 24000 189.0 .0079 .0157 24000 86.6 .0079 .0157
2 079 | 12 472| 24000 189.0 .0079 .0157 24000 86.6 .0079 .0157
2 .079 | 16 .630| 24000 149.6 .0059 .0157 24000 59.1 .0059 .0157
2 079 | 20 .787| 24000 149.6 .0059 .0157 24000 59.1 .0059 .0157
2 .079 | 25 .984| 24000 149.6 .0059 .0157 24000 43.3 .0039 .0157
2 .079 | 30 |1.181[ 24000 118.1 .0039 .0157 24000 43.3 .0031 .0157
25 .098 | 20 .787| 19000 133.9 .0079 .0197 19000 55.1 .0079 .0197
25 .098 | 25 .984| 19000 133.9 .0079 .0197 19000 55.1 .0079 .0197
3 .118 | 18 .709| 16000 137.8 .0098 .0236 16000 39.4 .0079 .0236
3 118 | 30 |1.181 16000 137.8 .0079 .0236 16000 39.4 .0079 .0236

Depth of Cut

<ap
A

Note 1) When the inclination angle of machined surface is large, or machining with large cutting load such as corner area, reduce the

revolution and feed rate.

Note 2) If the depth of cut is shallow, the revolution and feed rate can be increased.
Note 3) Cutting conditions may differ considerably due to the tool overhang, depth of cut and machine tool condition. Please use the table

above as a reference starting point.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS [[ETARMN SQUARE .
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CARBIDE

BALL SQUARE
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IMPACT MIRACLE REVOLUTION END MILLS

VFRPSRB

NEW

Corner radius, Short cut length, 4 Flute

0

DC<1.0 DC=15

Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Pre-Hardened Steel Hardened Sieel|  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  CoPPerAlloy | Aluminum Alloy
O ©) ©
4
ﬁ o B2
8 —- Type1
RE APMX ——IBHTAZ15°| Z
) LU ]
Effective length LF
for inclined angle
s
0.5=DC=<6 | 6<DC=12 [Tha 8J_‘N* Type2
+0.005 +0.007 RE z
APMX (8]
0.5<DC=<6 | 6<DC=<12 Inclined angle p—— Y LE o
0 0
- 0.01 - 0.015
DCON=6 [8<DCON<10| DCON=12
0 0 0
- 0.005 - 0.006 - 0.008
@ Completely seamless curved R edge. DC21.5
@ The wiper edge and strong back taper achieve high-precision machining. 1.5<DC=<5 (mm)

€| x|, | Effective length

Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON|Z|8|&| forinclined angle
s|?|" o5 10 [ 20 | 3°
VFRPSRBD0050R005N020 0.5 | 0.05 0.5 2 047 | 12.6 50 6 4|1%x|1]| 21| 22| 23| 25
VFRPSRBD0050R010N020 0.5 0.1 0.5 2 0.47 12.7 50 6 4 (x (1| 21| 22| 23| 2.5
VFRPSRBD0060R005N020 0.6 0.05 0.6 2 0.57 12.5 50 6 4 (@1 21| 22| 24| 2.6
VFRPSRBD0060R010N020 0.6 0.1 0.6 2 0.57 12.5 50 6 4 (x (1] 21| 22| 23| 2.6
VFRPSRBD0060R010N040 0.6 0.1 0.6 4 0.57 10.8 50 6 4 (x|(1]| 42 44| 47| 5.1
VFRPSRBD0060R020N020 0.6 0.2 0.6 2 0.57 12.6 50 6 4 (@1 21| 22| 22| 2.6
VFRPSRBD0080R005N040 0.8 | 0.05 0.8 4 0.77 | 10.7 50 6 4% (1] 42| 44| 47| 5.1
VFRPSRBD0080R010N040 0.8 | 0.1 0.8 4 0.77 | 10.7 50 6 4|1@|1| 42| 44| 47| 51
VFRPSRBD0080R020N040 0.8 0.2 0.8 4 0.77 10.8 50 6 4 (@(1]| 42| 44| 47| 5.1

VFRPSRBD0080R030N040 0.8 0.3 0.8 4 0.77 10.8 50 6 4 (@1 42| 44| 47| 5
VFRPSRBDO0100R005N040 1 0.05 1 4 0.96 104 50 6 4 (%1 4.3/ 45 49| 54
VFRPSRBD0100R010N040 1 0.1 1 4 0.96 104 50 6 4 (@1 4.3 45| 49| 54
VFRPSRBD0100R010N060 1 0.1 1 6 0.96 9.1 50 6 4 (@1 6.4/ 6.7, 73|79
VFRPSRBD0100R020N040 1 0.2 1 4 0.96 10.5 50 6 4 (@1 4.3 45| 4.7| 5.3
VFRPSRBD0100R020N060 1 0.2 1 6 0.96 9.2 50 6 4 (%1 6.4/ 6.7 7.3| 7.8
VFRPSRBD0100R030N040 1 0.3 1 4 0.96 10.5 50 6 4 (%1 4.3/ 45| 46| 5.3
VFRPSRBD0100R040N040 1 0.4 1 4 0.96 10.6 50 6 4 (%1 4.3 45| 45| 53
VFRPSRBD0150R010N040 1.5 0.1 1.5 4 1.42 10.2 50 6 4 (@1 42/ 44| 48| 5.2
VFRPSRBD0150R010N060 1.5 0.1 1.5 6 1.42 8.8 50 6 4 (@1 6.3/ 66| 71| 7.7
VFRPSRBD0150R010N100 1.5 0.1 1.5 10 1.42 6.9 50 6 4 (% (1([10.5/10.9 11.7 [12.7
VFRPSRBD0150R020N040 15 | 0.2 1.5 4 142 | 10.2 50 6 41| 1| 42 44| 46| 5.2
VFRPSRBD0150R020N060 1.5 0.2 1.5 6 1.42 8.8 50 6 4 (@1 6.3/ 66| 71| 7.7
VFRPSRBD0150R020N100 1.5 0.2 1.5 10 1.42 7 50 6 4 (®(1(10.510.911.7[12.6
VFRPSRBD0150R030N040 1.5 0.3 1.5 4 1.42 10.3 50 6 4 (x (1] 42| 44| 45| 5.2
VFRPSRBD0150R030N060 1.5 0.3 1.5 6 1.42 8.9 50 6 4(e@(1| 6.3/ 66| 7.1| 7.6
VFRPSRBD0150R030N100 1.5 0.3 1.5 10 1.42 7 50 6 4 (®(1(10.5/10.9|11.7 [12.6
VFRPSRBD0150R050N040 1.5 0.5 1.5 4 1.42 10.5 50 6 4(@(1]| 42 44| 43| 5.1
VFRPSRBD0150R050N060 1.5 0.5 1.5 6 1.42 9 50 6 4 (@1 6.3 66| 7.1| 7.6

@ : USA Stock * : Stocked in Japan



L' ' ' | /[ [ [ | | /|
Effective length

(mm)

CARBIDE

SOLID END MILLS . CHAMFER ROUGHING BARREL TAPER

L x
Order Number DC | RE |APMX| LU | DN | B2 | LF |DCON|Z|8|&| forinclined angle
S|?|"lo5°] 10 [ 20 [ 3°
VFRPSRBDO150R050N100 | 15 | 05 | 15 | 10 | 142 | 71 | 50 6 |4|®|1]10510911.7126
VFRPSRBD0200RO1ONO60 | 2 | 01 | 2 6 | 1.9 84 | 50 6 |4|e|1]| 63 667176 &
VFRPSRBD0200RO1ON100 | 2 | 01 | 2 10 | 19 | 65 | 50 6 |4|e|1[105/1091117126 3J
VFRPSRBD0200RO1ON150 | 2 | 01 | 2 15 | 19 51 | 50 6 |4|x|1]15716217.4/188 @
VFRPSRBD0200R020NO60 | 2 | 02 | 2 6 | 1.9 84 | 50 6 |4|e|1|6366 7176 o
VFRPSRBD0200R020N100 | 2 | 02 | 2 10 | 19 | 65 | 50 6 |4|®|1]10510911.7/126 <
VFRPSRBD0200R020N150 | 2 02 | 2 15 | 1.9 51 | 50 6 |4|e|1]157162/174/188 @
VFRPSRBD0200R030N060 | 2 03 | 2 6 | 1.9 85 | 50 6 |4|x|1]| 63 66/7 |76
VFRPSRBD0200R030N100 | 2 03 | 2 10 | 19 | 66 | 50 6 |4|e|1]105/108[11.6/12:6
VFRPSRBD0200R030N150 | 2 03 | 2 15 | 1.9 51 | 50 6 |4|x|1]157/16217.4]188
VFRPSRBD0200R030N200 | 2 03 | 2 20 | 19 | 42 | 60 6 |4|x|1[208[21523.1]25
VFRPSRBD0200R050N060 | 2 05 | 2 6 | 1.9 86 | 50 6 |4|®|1]|63/65/ 7 |75
VFRPSRBD0200R050N100 | 2 05 | 2 10 | 19 | 66 | 50 6 |4|e|1][105/108[11.6/125
VFRPSRBD0200R050N150 | 2 05 | 2 15 | 1.9 52 | 50 6 |4|e®|1]156/16.217.4]18.7
VFRPSRBD0200R050N200 | 2 05 | 2 20 | 19 | 42 | 60 6 |4|e®|1[208[21.5023.1]24.9
VFRPSRBD0250R030N080 | 2.5 | 0.3 | 25 8 | 235 | 69 | 50 6 |4|®|1]83 86| 92[10
VFRPSRBD0250R030N150 | 25 | 03 | 25 | 15 | 235 | 47 | 50 6 |4|e|1|156/16.117.3/187
VFRPSRBD0250R050N080 | 2.5 | 05 | 25 8 | 235 | 7 50 6 |4|e|1]83]86 92 99
VFRPSRBDO0250R050N150 | 25 | 05 | 25 | 15 | 235 | 47 | 50 6 |4|x|1][156]16.117.3/186
VFRPSRBD0250R100N080 | 2.5 | 1 25 8 | 235 | 7.3 | 50 6 |4|®|1]83]86|91]098
VFRPSRBD0300R010N100 | 3 01 | 3 10 | 285 | 55 | 60 6 |4|e|1[104]108[11.6/125
VFRPSRBD0300R010N150 | 3 01 | 3 15 | 285 | 42 | 60 6 |4|x|1]156/16.117.3]18.7
VFRPSRBD0300R020N100 | 3 02 | 3 10 | 285 | 55 | 60 6 |4|e®|1]104]/108[11.6/125
VFRPSRBD0300R020N150 | 3 02 | 3 15 | 285 | 42 | 60 6 |4|e|1]|156/16.117.3]18.7
VFRPSRBD0300R020N200 | 3 02 | 3 20 | 285 | 34 | 60 6 |4|e®|1[207[215023.1]24.9
VFRPSRBD0300R030N100 | 3 03 | 3 10 | 285 | 56 | 60 6 |4|e®|1]104]/10811.5/125
VFRPSRBD0300R030N150 | 3 03 | 3 15 | 285 | 42 | 60 6 |4|e®|1]|156]16.117.3/18.7
VFRPSRBD0300R030N200 | 3 03 | 3 20 | 285 | 34 | 60 6 |4|e®|1]207]215023 |24
VFRPSRBD0300R050N100 | 3 05 | 3 10 | 285 | 56 | 60 6 |4|e|1]104]10711.5/12.4
VFRPSRBD0300R050N150 | 3 05 | 3 15 | 285 | 42 | 60 6 |4|e|1]156/16.117.3]1856
VFRPSRBD0300R050N200 | 3 05 | 3 20 | 285 | 34 | 60 6 |4|e@|1]207]214023 |248
VFRPSRBD0300R100N100 | 3 1 3 10 | 285 | 58 | 60 6 |4|x|1]104/10711.4]12:3
VFRPSRBD0300R100N150 | 3 1 3 15 | 285 | 43 | 60 6 |4|e|1[155/16.117.2/185
VFRPSRBD0300R100N200 | 3 1 3 20 | 285 | 35 | 60 6 |4|e®|1]207]21.4229247
VFRPSRBD0400R010N120 | 4 01 | 4 12 | 385 | 36 | 60 6 |4|e|1[125/12.0/13.9/15
VFRPSRBD0400R010N200 | 4 01 | 4 20 | 385 | 24 | 60 6 |4|e®|1]207/215023.1| *
VFRPSRBD0400R020N120 | 4 02 | 4 12 | 385 | 37 | 60 6 |4|x|1[125/129/13.9/15
VFRPSRBD0400R020N200 | 4 02 | 4 20 | 385 | 24 | 60 6 |4|e®|1]207/215023.1| *
VFRPSRBD0400R030N120 | 4 03 | 4 12 | 38 | 37 | 60 6 |4|e®|1[125/12.0/138/15
VFRPSRBD0400R030N200 | 4 03 | 4 20 | 385 | 24 | 60 6 |4|®|1]207/215023 | *
VFRPSRBD0400R030N300 | 4 03 | 4 30 | 385 | 17 | 70 6 |4|x|1[31.1[322] * | *
VFRPSRBD0400R050N120 | 4 05 | 4 12 | 385 | 37 | 60 6 |4|e|1]125/12.9/13.8[14.9
VFRPSRBD0400R050N200 | 4 05 | 4 20 | 385 | 25 | 60 6 |4|e@|1[207[21423 | =
VFRPSRBD0400R050N300 | 4 05 | 4 30 | 385 | 1.7 | 70 6 |4|e|1[311/321] % | *
VFRPSRBD0400R100N120 | 4 1 4 12 | 385 | 38 | 60 6 |4|e|1]124/12813.7]148
VFRPSRBD0400R100N200 | 4 1 4 20 | 385 | 25 | 60 6 |4|e®|1]207/21.4220| *

* No interference

1SO13399
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IMPACT MIRACLE REVOLUTION END MILLS

VFRPSRB

Corner radius, Short cut length, 4 Flute

(mm)
£|x|,| Effective length

Order Number DC RE |APMX| LU DN B2 LF |DCON % § g| forinclined angle
s|?|T o5 10 [ 20 [ 3°

VFRPSRBD0400R100N300 4 1 4 30 3.85 1.7 70 6 4|1@|1|31.1|321] * *
VFRPSRBD0500R050N150 © 0.5 ® 15 4.85 1.7 60 6 4| %|1]15.6|16.1| * *
VFRPSRBD0500R100N150 5 1 5 15 4.85 1.8 60 6 4|@|1|155(16.1| * *
VFRPSRBD0600R010N180 6 0.1 9 18 5.85 = 70 6 4 (@2 * * * *
VFRPSRBD0600R020N180 6 0.2 9 18 5.85 — 70 6 4 (@2 * * * *
VFRPSRBD0600R030N180 6 0.3 9 18 5.85 = 70 6 41@|2]| * * * *
VFRPSRBDO0600R050N180 6 0.5 9 18 5.85 — 70 6 41@|2]| * * * *
VFRPSRBD0600R100N180 6 1 9 18 5.85 = 70 6 41@|2]| * * * *
VFRPSRBD0600R200N180 6 2 9 18 5.85 - 70 6 41@|2]| * * * *
VFRPSRBD0800R020N240 8 0.2 12 24 7.85 = 90 8 41@|2]| * * * *
VFRPSRBD0800R030N240 8 0.3 12 24 7.85 — 90 8 4 (@2 * * * *
VFRPSRBD0800R050N240 8 0.5 12 24 7.85 = 90 8 41@|2]| * * * *
VFRPSRBD0800R100N240 8 1 12 24 7.85 — 90 8 41@|2]| * * * *
VFRPSRBD0800R200N240 8 2 12 24 7.85 = 90 8 41 %|2]| * * * *
VFRPSRBD1000R030N300 10 0.3 15 30 9.7 — 100 10 41@|2]| * * * *
VFRPSRBD1000R050N300 10 0.5 15 30 9.7 = 100 10 41@|2]| * * * *
VFRPSRBD1000R100N300 10 1 15 30 9.7 — 100 10 41@|2]| * * * *
VFRPSRBD1000R200N300 10 2 15 30 9.7 = 100 10 4 (@2 * * * *
VFRPSRBD1000R300N300 10 3 15 30 9.7 — 100 10 41@|2)| * * * *
VFRPSRBD1200R050N360 12 0.5 18 36 | 11.7 = 110 12 41 %|2]| * * * *
VFRPSRBD1200R100N360 12 1 18 36 | 11.7 — 110 12 41@|2]| * * * *
VFRPSRBD1200R200N360 12 2 18 36 | 11.7 = 110 12 41 %x|2]| * * * *
VFRPSRBD1200R300N360 12 3 18 36 | 11.7 — 110 12 4 (@2 * * * *

* No interference
@ : USA Stock % : Stocked in Japan 1SO13399 >1002




CARBIDE
RECOMMENDED CUTTING CONDITIONS

0.5 |.0200.05 | .002 .079| 25000 | 39.4 | .0002 | .004 | 19000 29.9 | .0002 | .003 | 13000 | 20.1 | .0001 | .003
0.5|.020(0.1 |.004| 2 |.079| 25000 | 39.4 | .0003 | .004 | 19000 | 29.9 | .0002 | .003 | 13000| 20.1 | .0002 | .003
0.6 |.024|0.05 |.002
0.6 .024|0.1 |.004
0.6 .024|0.1 |.004
0.6 |.024|0.2 |.008
0.8 |.0310.05 |.002

N

Hardened Steels (45—55HRC) Hardened Steels (55— 65HRC) Hardened Steels (65—70HRC)
Workpiece Material w
o
<
3
Dia. DC | Comer Radius RE | Usable Lengih LU | Revolution | Table Feed |Pepth of Cut|Width of Cutf reyolytion |Feed Rate Depth of Cut|Width of Cut| Revolution | Table Feed |PePth of CutWidthof Cut - 7
- , : ] ap ae b b ap ae
(mm)|(inch)| (mm) |(inch)| (mm) |(inch)| (min™) | (IPM) | (nch) | (inch) | (Min™) | (IPM) ap ae (min™) | (IPM) | (inch) | (inch) .
-
<
m

.079( 21000 | 39.4 | .0002 | .004 [ 16000| 29.9 | .0002 | .003 | 11000 | 20.1 | .0001 | .003
.079( 21000 | 39.4 | .0003 | .004 [ 16000 | 29.9 | .0002 | .003 | 11000 | 20.1 | .0002 | .003
157 18000 | 35.0 | .0002 | .004 [ 16000 | 29.9 | .0002 | .003 | 11000 | 20.1 | .0002 | .003
.079| 24000 | 43.3 | .0004 | .004 | 19000 | 35.0 | .0003 | .003 | 16000 | 29.9 | .0002 | .003
157 16000 | 29.9 | .0006 | .005 | 12000| 22.4 | .0004 | .004 7900 | 15.0 | .0004 | .004

.079/0.1 |.004 591 6400| 39.4 | .0008 | .007 5200 | 24.4 | .0006 | .007 3200 | 15.4 | .0004 | .007
.079/0.2 |.008 .236| 11000 | 66.9 | .0022 | .012 8600 | 39.4 | .0014 | .011 5400 | 25.2 | .0010 | .011
.079/0.2 |.008| 10 |.394 8600| 55.1 | .0022 | .009 6900 | 32.7 | .0014 | .009 4300 | 20.5 | .0010 | .009
.079/0.2 |.008| 15 |.591| 6400| 39.4 | .0016 | .007 5200 | 24.4 | .0010 | .007 3200| 15.4 | .0008 | .006
.079/0.3 |.012] 6 |.236]| 12000 | 74.8 | .0031 | .012 6900 | 43.3 | .0022 | .011 6000 | 16.5 | .0016 | .011
.079/0.3 |.012| 10 |.394 9500| 59.1 | .0031 | .009 7600 | 36.2 | .0022 | .009 4800 | 224 | .0016 | .009
.079/0.3 |.012| 15 |.591 7200 | 43.3 | .0026 | .007 5700 | 27.2 | .0018 | .007 3600 | 16.9 | .0012 | .006
.079/0.3 |.012| 20 |.787| 7200 | 43.3 | .0026 | .007 5700 | 27.2 | .0018 | .007 3600 | 16.9 | .0012 | .006
.079/0.5 |.020| 6 |.236( 12000 | 74.8 | .0033 | .012 9500 | 43.3 | .0024 | .011 6000 | 28.3 | .0016 | .011
.079/0.5 |.020| 10 |.394 9500| 59.1 | .0033 | .009 7600 | 36.2 | .0024 | .009 4800 | 224 | .0016 | .009
.079]0.5 |.020| 15 |.591| 7200 | 43.3 | .0028 | .007 5700 | 27.2 | .0018 | .007 3600 | 16.9 | .0014 | .006
.079/0.5 |.020| 20 |.787 7200| 43.3 | .0028 | .007 5700 | 27.2 | .0018 | .007 3600 | 16.9 | .0014 | .006
.098/0.3 |.012) 8 |.315| 9500| 74.8 | .0031 | .015 7600 | 55.1 | .0022 | .014 4800 | 33.9 | .0016 | .013
.098 0.3 |.012| 15 |.591| 7600 | 59.1 | .0031 | .012 6100 | 43.3 | .0022 | .011 3800 | 27.2 | .0016 | .011
.098/0.5 |.020) 8 |.315| 9500| 74.8 | .0035 | .015 7600 | 55.1 | .0024 | .014 4800 | 33.9 | .0016 | .013
.098/0.5 |.020| 15 |.591| 7600| 59.1 | .0035 | .012 6100 | 43.3 | .0024 | .011 3800| 27.2 | .0016 | .011
.098 1 039, 8 |.315[ 9500 | 74.8 | .0059 | .013 7600 | 55.1 | .0035 | .012 4800 | 33.9 | .0026 | .012

2
2
a
2
a
8.031/01 |.004] 4 [.157| 16000 | 29.9 | .0008 | .005 | 12000 | 22.4 | .0006 | .004 7900 | 15.0 | .0004 | .004
.8/.031/0.2 [.008 4 |.157| 20000 | 37.4 | .0012 | .005 | 16000 | 29.9 | .0010 | .004 | 12000| 22.4 | .0008 | .004 5
8.031/0.3 |.012| 4 |.157| 20000| 37.4 | .0012 | .005 | 16000 | 29.9 | .0010 | .004 | 12000 | 22.4 | .0008 | .004 o
.039/0.05|.002, 4 |.157| 13000| 39.4 | .0006 | .006 9500 | 29.9 | .0004 | .005 6400 | 20.1 .0004 | .005 |<_t
.039/0.1 |.004, 4 |.157| 13000| 39.4 | .0008 | .006 9500 | 29.9 | .0006 | .005 6400 | 20.1 .0006 | .005
.039/0.1 |.004 6 |.236| 11000, 35.0 | .0006 | .005 6400 | 20.1 .0004 | .004 6400 | 20.1 .0004 | .004 d
.039/0.2 |.008 4 |.157| 16000 | 51.2 | .0012 | .006 9500 | 29.9 | .0010 | .005 6400 | 20.1 .0008 | .005 14
.039/0.2 |.008, 6 |.236| 13000| 39.4 | .0008 | .005 6400 | 20.1 .0008 | .004 6400 | 20.1 .0006 | .004 EE
.039/0.3 |.012| 4 |.157| 16000 | 51.2 | .0012 | .006 9500 | 29.9 | .0010 | .005 6400 | 20.1 .0008 | .005 m
.039/04 |.016| 4 |.157| 16000, 51.2 | .0016 | .006 9500 | 29.9 | .0012 | .005 6400 | 20.1 .0010 | .005 (L)
.5/.059 01 [.004 4 |.157| 14000| 66.9 | .0010 | .009 | 11000 | 36.2 | .0006 | .008 7200 | 22.4 | .0004 | .008 %
.5/.059/0.1 |.004) 6 |.236( 11000 | 55.1 .0010 | .007 9200 | 28.7 | .0006 | .006 5700 | 18.1 .0004 | .006 ‘:-"
.5/.059 0.1 |.004| 10 |.394( 11000 | 55.1 .0010 | .007 9200 | 28.7 | .0006 | .006 5700 | 18.1 .0004 | .006 8
.5/.0590.2 [.008 4 |.157| 14000| 66.9 | .0020 | .009 | 11000| 36.2 | .0014 | .008 7200 | 22.4 | .0010 | .008 o
.5/.0590.2 |.008/ 6 |.236( 11000 | 55.1 .0020 | .007 9200 | 28.7 | .0014 | .006 5700 | 18.1 .0010 | .006 n
.5/.0590.2 |.008| 10 |.394( 11000 | 55.1 .0020 | .007 9200 | 28.7 | .0014 | .006 5700 | 18.1 .0010 | .006 <Et
.5/.059 0.3 [.012| 4 |.157| 16000| 74.8 | .0030 | .009 | 13000 | 39.4 | .0020 | .008 8000 | 25.2 | .0014 | .008 x
.5/.0590.3 |.012| 6 |.236( 13000 | 59.1 .0030 | .007 | 10000 | 31.9 | .0020 | .006 6400 | 20.1 .0014 | .006 =
.5/.059 0.3 |.012| 10 |.394( 13000 | 59.1 .0030 | .007 | 10000 | 31.9 | .0020 | .006 6400 | 20.1 .0014 | .006
.5/.059 0.5 [.020| 4 |.157| 16000 | 74.8 | .0031 .009 | 13000| 39.4 | .0022 | .008 8000 | 25.2 | .0016 | .008
.5/.059/0.5 [.020) 6 |.236( 13000 | 59.1 .0031 .007 | 10000| 31.9 | .0022 | .006 6400 | 20.1 .0016 | .006
.5/.059 0.5 |.020| 10 |.394( 13000 | 59.1 .0031 .007 | 10000| 31.9 | .0022 | .006 6400 | 20.1 .0016 | .006
.079/0.1 |.004, 6 |.236| 11000| 66.9 | .0010 | .012 8600 | 39.4 | .0008 | .011 5400 | 25.2 | .0006 | .011
.079/0.1 |.004 10 |.394| 8600 | 55.1 .0010 | .009 6900 | 32.7 | .0008 | .009 4300 | 20.5 | .0006 | .009
15
6

SOLID END MILLS
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ae

Depth of Cut %}ap

Note 1) The cutting conditions above are a guide only to machining with cutting edges with a corner radius. When machining with peripheral
cutting edges, use the minimum feed rate as a guide.
Note 2) If depth of cut is shallow, the revolution and feed rate can be increased.
)
)

Note 3) For profile machining such as moulds, machining conditions may differ considerably depending on the workpiece geometry, machining
methods and depth of cut, Reduce the feed rate especially when machining the corner sections of workpiece.

Note 4) If the rigidity of the machine or the workpiece installation is very low, or chattering and noise are generated, reduce the revolution and
feed rate proportionately. 1275



IMPACT MIRACLE REVOLUTION END MILLS

VFRPSRB

Corner radius, Short cut length, 4 Flute

CARBIDE

RECOMMENDED CUTTING CONDITIONS

Hardened Steels (45— 55HRC) Hardened Steels (55— 65HRC) Hardened Steels (65—70HRC)

Workpiece Material

Dia. DC | Comer Radius RE | Usable Length LU [ Revolution | Table Feed |Pepth of Cut Width of Cutl geojution | Table Feed |Pepth of Cut Width of Cut) geyojution | Table Feed |Pepth of Cutj Width of Cut
o a ae L a ae o a ae
(mm)[inch)| (mm) [Ginety (mm) o] (min™) | (PM) | gach) | gnen) | (Mn™) | (PM) | Gnch) | Gnchy | (Min") | (PM) | inchy) | (inch)

118 0.1 |.004| 10 | 394 8100 | 74.8 | .0010 | .024 | 6500 | 47.2 | .0008 | .022 | 4100 | 28.7 | .0006 | .022
118 0.1 |.004| 15 | 591 6500 | 63.0 | .0010 | .019 | 5200 | 37.0 | .0008 | .017 | 3200 | 22.8 | .0006 | .017
118/ 0.2 |.008| 10 | 394 8100 | 74.8 | .0022 | .024 | 6500 | 47.2 | .0016 | .022 | 4100 | 28.7 | .0010 | .022
118| 0.2 |.008| 15 | .591| 6500 | 63.0 | .0022 | .019 | 5200 | 37.0 | .0016 | .017 | 3200 | 22.8 | .0010 | .017
118/ 0.2 |.008| 20 | .787| 6500 | 63.0 | .0022 | .019 | 5200 | 37.0 | .0016 | .017 | 3200 | 22.8 | .0010 | .017
118 0.3 |.012| 10 | 394 9000 | 86.6 | .0033 | .024 | 7200 | 51.2 | .0022 | .022 | 4500 | 31.9 | .0016 | .022
118 0.3 |.012| 15 | .591| 7200 | 66.9 | .0033 | .019 | 5800 | 39.4 | .0022 | .017 | 3600 | 25.6 | .0016 | .017
118 0.3 |.012| 20 | .787| 7200 | 66.9 | .0033 | .019 | 5800 | 39.4 | .0022 | .017 | 3600 | 25.6 | .0016 | .017
118 0.5 |.020| 10 | .394 9000 | 86.6 | .0035 | .024 | 7200 | 51.2 | .0024 | .022 | 4500 | 31.9 | .0018 | .022
118| 0.5 |.020| 15 | .591| 7200 | 66.9 | .0035 | .019 | 5800 | 39.4 | .0024 | .017 | 3600 | 25.6 | .0018 | .017
118 0.5 |.020| 20 | .787| 7200 | 66.9 | .0035 | .019 | 5800 | 39.4 | .0024 | .017 | 3600 | 25.6 | .0018 | .017
A18/1 |.039| 10 | 394 9000 | 86.6 | .0059 | .021 | 7200 | 51.2 | .0039 | .020 | 4500 | 31.9 | .0028 | .020
418/ 1 |.039| 15 | .591| 7200 | 66.9 | .0059 | .017 | 5800 | 39.4 | .0039 | .016 | 3600 | 25.6 | .0028 | .016
418/ 1 |.039| 20 | .787 7200 | 78.7 | .0059 | .017 | 5800 | 39.4 | .0039 | .016 | 3600 | 25.6 | .0028 | .016
57| 0.1 |.004) 12 | 472 6100 | 66.9 | .0098 | .031 | 4900 | 38.2 | .0008 | .029 | 3000 | 24.0 | .0006 | .029
157| 0.1 |.004| 20 | .787| 4900 | 55.1 | .0098 | .024 | 3900 | 30.7 | .0008 | .024 | 2400 | 19.3 | .0006 | .023
157/ 0.2 |.008| 12 | 472 6100 | 66.9 | .0022 | .031 | 4900 | 38.2 | .0016 | .029 | 3000 | 24.0 | .0010 | .029
.157| 0.2 |.008| 20 | .787 4900 | 55.1 | .0022 | .024 | 3900 | 30.7 | .0016 | .024 | 2400 | 19.3 | .0010 | .023
57| 0.3 |.012]| 12 | 472| 6800 | 74.8 | .0033 | .031 | 5400 | 43.3 | .0022 | .030 | 3400 | 26.8 | .0016 | .029
157 0.3 |.012| 20 | .787| 5400 | 59.1 | .0033 | .024 | 4300 | 34.3 | .0022 | .024 | 2700 | 21.3 | .0016 | .023
157 0.3 |.012| 30 [1.181| 4100 | 43.3 | .0026 | .020 | 3200 | 25.6 | .0018 | .018 | 2000 | 16.1 | .0014 | .017
157| 0.5 |.020| 12 | 472| 6800 | 74.8 | .0035 | .031 | 5400 | 43.3 | .0024 | .030 | 3400 | 26.8 | .0018 | .029
57| 0.5 |.020| 20 | .787| 5400 | 59.1 | .0035 | .026 | 4300 | 34.3 | .0024 | .024 | 2700 | 21.3 | .0018 | .023
.157| 0.5 |.020| 30 [1.181| 4100 | 43.3 | .0030 | .020 | 4300 | 25.6 | .0020 | .018 | 2000 | 16.1 | .0014 | .017
A57|1 |.039| 12 | 472| 6800 | 74.8 | .0059 | .028 | 5400 | 43.3 | .0039 | .026 | 3400 | 26.8 | .0028 | .026
A57/1  |.039| 20 | .787 5400 | 59.1 | .0059 | .022 | 4300 | 34.3 | .0039 | .021 | 2700 | 21.3 | .0028 | .021
A457/1 |.039| 30 [1.181 4100 | 43.3 | .0039 | .016 | 3200 | 25.6 | .0030 | .016 | 2000 | 16.1 | .0022 | .016
197| 0.5 |.020| 15 | .591| 6400 | 70.9 | .0039 | .051 | 5100 | 39.4 | .0026 | .047 | 3200 | 25.2 | .0018 | .043
49711 1.039| 15 | 591 6400 | 70.9 | .0059 | .043 | 5100 | 39.4 | .0039 | .039 | 3200 | 25.2 | .0030 | .039
.236| 0.1 |.004) 18 | .709( 4800 | 59.1 | .0012 | .059 | 3800 | 36.2 | .0008 | .055 | 2400 | 22.4 | .0006 | .051
.236| 0.2 |.008| 18 | .709| 4800 | 59.1 | .0024 | .059 | 3800 | 36.2 | .0016 | .055 | 2400 | 22.4 | .0012 | .051
.236| 0.3 |.012| 18 | .709 5300 | 66.9 | .0035 | .059 | 4200 | 39.4 | .0024 | .055 | 2700 | 25.2 | .0018 | .051
.236| 0.5 |.020| 18 | .709( 5300 | 66.9 | .0039 | .059 | 4200 | 39.4 | .0026 | .055 | 2700 | 25.2 | .0018 | .051
.236| 1 |.039| 18 | .709| 5300 | 66.9 | .0059 | .055 | 4200 | 39.4 | .0039 | .047 | 2700 | 25.2 | .0030 | .047
236/ 2 |.079) 18 | .709( 5300 | 66.9 | .0118 | .051 | 4200 | 39.4 | .0079 | .043 | 2700 | 25.2 | .0059 | .043
.315| 0.2 |.008| 24 | .945| 3600 | 43.3 | .0024 | .079 | 2900 | 27.2 | .0016 | .071 1800 | 16.9 | .0012 | .071
.315| 0.3 |.012| 24 | .945| 4000 | 51.2 | .0035 | .079 | 3200 | 29.9 | .0024 | .071 | 2000 | 18.9 | .0018 | .071
.315| 0.5 |.020| 24 | .945( 4000 | 51.2 | .0037 | .079 [ 3200 | 29.9 | .0026 | .071 | 2000 | 18.9 | .0018 | .071
315/1  |.039| 24 | 945 4000 | 51.2 | .0059 | .071 | 3200 | 29.9 | .0039 | .067 | 2000 | 18.9 | .0030 | .063
315/ 2 |.079| 24 | .945| 4000 | 51.2 | .0118 | .067 | 3200 | 29.9 | .0079 | .063 | 2000 | 18.9 | .0059 | .059
10 |.394| 0.3 |.012| 30 |1.181| 3200 | 39.4 | .0035 | .098 | 2500 | 24.0 | .0024 | .091 1600 | 15.0 | .0018 | .091
10 |.394| 0.5 |.020| 30 |1.181| 3200 | 39.4 | .0037 | .098 | 2500 | 24.0 | .0026 | .091 1600 | 15.0 | .0018 | .091
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10 |.394/ 1 |.039| 30 |1.481| 3200 | 39.4 | .0059 | .091 | 2500 | 24.0 | .0039 | .083 | 1600 | 15.0 | .0030 | .079

10 [.394| 2 |.079| 30 |1.181| 3200 | 39.4 | .0118 | .083 | 2500 | 24.0 | .0079 | .079 | 1600 | 15.0 | .0059 | .075

10 [.394/ 3 |.118| 30 |1.181| 3200 | 39.4 | .0177 | .075 | 2500 | 24.0 | .0118 | .067 | 1600 | 15.0 | .0079 | .067

12 |.472| 0.5 |.020| 36 |1417| 2700 | 37.4 | .0039 | .118 | 2100 | 20.1 | .0026 | .110 [ 1300 | 12.6 | .0020 | .106

12 | 472/ 1 |.039| 36 |1417| 2700 | 37.4 | .0059 | .106 | 2100 | 20.1 | .0039 | .098 | 1300 | 12.6 | .0030 | .094

12 |.472| 2 |.079| 36 |1417| 2700 | 374 | .0118 | .102 | 2100 | 20.1 | .0079 | .094 | 1300 | 12.6 | .0059 | .091
3

12 |.472 118 36 (1417 2700 | 37.4 | .0177 | .091 [ 2100 20:1 .0118 | .083 | 1300 | 12.6 | .0079 | .079

ae

Depth of Cut i
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ALIMASTER END MILLS

A3SA

NEW

End mill, Short cut length, 3 flute, with multiple internal thru-coolant holes

000

Carbon Steel, Alloy Steel, Cast Iron| ToolSeel, Prehardened Seel Hardened S|~ Hardened Steel Hardened Steel Austenitic Titanium Alloy .
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy]  COPPerAlloy | Aluminum Alloy
©)
4
[ 3 X [=]
: a ——
APMX §
LU Q
\ LF
\_ APMX;\
"1 Curved
' Edge
DC=12 | DC>12
0 0
- 0.020 - 0.030
12<DCON<16|20<DCON<25
0 0
- 0.01M1 - 0.013
@ Stability and reliability even when slotting, ramping and plunging.
@ The cross sectional geometry of the flutes is perfect for efficient chip discharge. (mm)
53| 3
Order Number DC APMX LU DN LF DCON |g5| o
ZL| »
A3SA120N36C 12 18 36 11.4 80 12 3 (]
A3SA160N48C 16 24 48 15.4 90 16 3 (]
A3SA200N55C 20 30 55 18 100 20 3 (]
A3SA250N55C 25 37.5 55 23 100 25 & (]
@ : USA Stock 1SO13399 > 1002

CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL W .
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ALIMASTER END MILLS

A3SARB

Corner radius end mill, Short cut length, 3 flute, with multiple internal thru-coolant holes

NEW

06

Carbon Steel, Alloy Steel, Cast Iron| Tl Stel, Preherdened Seel Hardened Sieel) - Hardened Steel Hardened Steel Austenitic Titanium Alloy )
(<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy]  COPPerAlloy | Aluminum Alloy
©)
4
[a]
o
[=]
4
RE APMX 8
LU Q
\ LF
\— Mi Curved
' Edge
DC=12 | DC>12
0 0
- 0.020 - 0.030
. 12<DCON<16|20<DCON<25
O s
- 0.011 - 0.013
@ Stability and reliability even when slotting, ramping and plunging.
@ The cross sectional geometry of the flutes is perfect for efficient chip discharge. (mm)
S8 ¥
Order Number DC RE APMX LU DN LF DCON |s5| ¢
Zo| »
A3SARB120R100N36C 12 1 18 36 11.4 80 12 3 (]
A3SARB120R200N36C 12 2 18 36 114 80 12 8 (]
A3SARB120R300N36C 12 3 18 36 114 80 12 3 (]
A3SARB160R200N48C 16 2 24 48 154 90 16 g (]
A3SARB160R300N48C 16 3 24 48 15.4 90 16 3 (]
A3SARB160R400N48C 16 4 24 48 15.4 90 16 8 (]
A3SARB200R200N55C 20 2 30 55 18 100 20 3 (]
A3SARB200R300N55C 20 3 30 55 18 100 20 3 (]
A3SARB200R400N55C 20 4 30 55 18 100 20 3 [ ]
A3SARB250R200N55C 25 2 37.5 55 23 100 25 8 (]
A3SARB250R300N55C 25 3 37.5 55 23 100 25 3 [ J
A3SARB250R400N55C 25 4 S5 55 23 100 25 & (]
A3SARB250R500N55C 25 5 37.5 55 23 100 25 3 (]
@ : USA Stock



DLC3SA

End mill, Short cut length, 3 flute, with multiple internal thru-coolant holes

NEW

L2000

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-ardened SeelHardened S |  Hardened Steel Hardened Steel Austenitic Titanium Alloy .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
©)
4
a
F Q S
b e ~
APMX “ §
LU a
\ LF
e
| G
DC=12 | DC>12
0 0
- 0.020 - 0.030
12<DCON=<16|20<DCON=<25
0 0
- 0.011 - 0.013
@ Stability and reliability even when slotting, ramping and plunging.
@ DLC coating aids in providing excellent chip evacuation. (mm)
58| %
Order Number DC APMX LU DN LF DCON |s5| o
ZL| »
DLC3SA120N36C 12 18 36 11.4 80 12 3 °
DLC3SA160N48C 16 24 48 15.4 90 16 3 ([ ]
DLC3SA200N55C 20 30 55 18 100 20 3 (]
DLC3SA250N55C 25 37.5 55 23 100 25 3 [}
1SO13399 > 1002

CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL W .
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CARBIDE
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ALIMASTER END MILLS

DLC3SARB

Comer radius end mill, Short cut length, 3 flute, with multiple internal thru-coolant holes

NEW

L2060

Carbon Steel, Alloy Steel, Cast Iron| Tl Stel, Preherdened Seel Hardened Sieel) - Hardened Steel Hardened Steel Austenitic Titanium Alloy )
(<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel | Heat ResistantAlloy]  COPPerAlloy | Aluminum Alloy
©)
=z
[a]
o
[=]
4
RE APMX 8
LU Q
\ LF
\_ Mi Curved
' Edge
DC=12 | DC>12
0 0
- 0.020 - 0.030
. 12<DCON<16|20<DCON<25
O s
- 0.01M1 - 0.013
@ Stability and reliability even when slotting, ramping and plunging.
@ DLC coating aids in providing excellent chip evacuation. (mm)
58| 3
Order Number DC RE APMX LU DN LF DCON |s5| ¢
Zu| »
DLC3SARB120R100N36C 12 1 18 36 11.4 80 12 3 (]
DLC3SARB120R200N36C 12 2 18 36 11.4 80 12 8 (]
DLC3SARB120R300N36C 12 3 18 36 11.4 80 12 3 (]
DLC3SARB160R200N48C 16 2 24 48 154 90 16 S (]
DLC3SARB160R300N48C 16 3 24 48 15.4 90 16 3 ®
DLC3SARB160R400N48C 16 4 24 48 154 90 16 8 (]
DLC3SARB200R200N55C 20 2 30 55 18 100 20 3 (]
DLC3SARB200R300N55C 20 3 30 55 18 100 20 g (]
DLC3SARB200R400N55C 20 4 30 55 18 100 20 3 (]
DLC3SARB250R200N55C 25 2 S5 55 23 100 25 ) (]
DLC3SARB250R300N55C 25 3 37.5 55 23 100 25 3 (]
DLC3SARB250R400N55C 25 4 SIS 99 23 100 25 8 (]
DLC3SARB250R500N55C 25 5 37.5 55 23 100 25 3 (]
1SO13399 > 1002




A3SA/A3SARB, DLC3SA/DLC3SARB

Square/Cormer radius end mill, Short cut length, 3 flute, with multiple internal thru-coolant holes

CARBIDE
RECOMMENDED CUTTING CONDITIONS

Use high efficiency cutting conditions when the machine and workpiece rigidity, and chip evacuation properties are sufficient.
Use lower, general-purpose cutting conditions when the mechanical or workpiece rigidity or chip evacuation porperties are
insufficient.

High Efficiency Conditions

M Side Milling H Slot Milling E
. ] -l
<
01]
Workpiece . Workpiece .
Material Aluminum Alloys Material Aluminum Alloys
Dia.DC Cutting Speed| Revolution | Table Feed Deptggf Cut Deptt; of Cut Dia.DC Cutting Speed| Revolution | Table Feed Deptggf Cut
(mm) | (inch) (SFM) (min™) (IPM) (inch) (ingh) (mm) | (inch) (SFM) (min™) (IPM) (inch) o
12 472 4070 33000 590.6 .236 472 12 472 4070 33000 590.6 .236 IﬁI.J
16 .630 5445 33000 787.4 H15 .630 16 .630 5445 33000 787.4 H115 &
20 787 6790 33000 1023.6 .394 .787 20 787 6790 33000 1023.6 .394
25 984 8495 33000 1259.8 492 .984 25 .984 8495 33000 1259.8 492 g
—»1—1<—ae m
Depth of Depth of g
Cut ap Cut ap »
=
DC:Cutting Dia. ==
(O]
=1
o
o
. 7
General-purpose Conditions L
. -~ i~ <
M Side Milling H Slot Milling —
Workpiece . Workpiece .
Material Aluminum Alloys Material Aluminum Alloys "
.
Dia.DC Cutting Speed| Revolution | Table Feed Deptggf Cut Deptg of Cut Dia.DC Cutting Speed| Revolution | Table Feed Deptggf Cut E
(mm) | (inch) (SFM) (min) (IPM) (inch) (inc‘:)h) (mm) | (inch) (SFM) (min”) (IPM) (inch) E
12 472 1970 16000 283.5 .236 472 12 472 1970 16000 283.5 .236 a
16 .630 1970 12000 283.5 .315 .630 16 .630 1970 12000 283.5 315 6‘
20 .787 1970 9500 291.3 .394 787 20 .787 1970 9500 291.3 394 »
25 984 1970 7600 287.4 492 .984 25 984 1970 7600 287.4 492
l«—ae
Depth of Depth of
Cut ap Cut ap
7 DC:Cutting Dia.

Note 1) It is recommended to use a water-soluble coolant. It is also possible to use air blow (external/internal) for DLC coated types.

Note 2) Climb milling is recommended for side cutting.

Note 3) This table shows the cutting condition with less than 4D overhang length. If more than 4D, spindle speed, feed rate and depth of cut
should be reduced.

Note 4) When ramping, consider the chip discharge and use a feed rate 50% lower than the slotting conditions above and also use a ramping
angle of 5° or less.

Note 5) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the
revolution and feed rate proportionately within the range described in the above table, or reduce the depth and width of cut.

1281



CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL M .
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DIAMOND COATED END MILLS FOR CFRP

DFC4JC

End mill, 4 flute, For CFRP

CFRP
©)
8 O - I Type1
4
APMX 8
LF a
6<DC=12
0
- 0.03
DCON=6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ 4 flute end mill with original CVD diamond coating for CFRP machining.
(mm)
X
Order Number DC APMX LF DCON No.of| "8 | 7ype
Flutes | ¢»
DFC4JCD0600 6 20 70 6 4 ® 1
DFC4JCD0800 8 30 80 8 4 ® 1
DFC4JCD1000 10 30 90 10 4 ® 1
DFC4JCD1200 12 30 100 12 4 ® 1

Note 1) Please contact Mitsubishi Materials for geometries and through coolant types that are non-standard.

RECOMMENDED CUTTING CONDITIONS

B
DC Revolution Table feed
(mm) (min™) (mm/min) (IPM)
6 11000 950 37.4
8 8000 780 30.7
10 6400 700 27.6
12 5300 650 25.6

Note 1) Cutting conditions may differ considerably due to the kind of CFRP, the rigidity of the machine, or the clamping and geometry of the
workpiece material. Please use the above table as a guideline.

Note 2) When high machining accuracy is needed or if large burrs or delamination occur, we recommend reducing the feed rate.

Note 3) When the depth of cut is greater than 0.8DC, we recommend reducing the feed rate.

Note 4) Please take precautions against dust.

@ : USA Stock



DFCJRT

End mill with cross-nick, For CFRP

CFRP
©)
8 - - Type1
4
APMX S
LF =
DCON=6 | 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ Cross-nick type end mill with original CVD diamond coating for CFRP machining.
(mm)
X
Order Number DC APMX LF DCON No.off & | 1yne
Flutes [ ¢»
DFCJRTD0600 6 20 70 6 10| @ 1
DFCJRTD0800 8 30 80 8 10| @ 1
DFCJRTD1000 10 30 90 10 12| @ 1
DFCJRTD1200 12 30 100 12 12| @ 1
Note 1) Please contact Mitsubishi Materials for geometries and through coolant types that are non-standard.
RECOMMENDED CUTTING CONDITIONS
]
Workpiece
Material (N
DC Revolution Table feed
(mm) (min™) (mm/min) (IPM)
6 11000 1200 47.2
8 8000 1000 39.4
10 6400 900 354
12 5300 850 33.4
Note 1) Cutting conditions may differ considerably due to the kind of CFRP, the rigidity of the machine, or the clamping and geometry of the
workpiece material. Please use the above table as a guideline.
Note 2) When high machining accuracy is needed or if large burrs or delamination occur, we recommend reducing the feed rate.
Note 3) When the depth of cut is greater than 0.8DC, we recommend reducing the feed rate.
Note 4) Please take precautions against dust.
1SO13399 > 1002

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL W .
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [-TXUMl SQUARE .
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DIAMOND COATED END MILLS

DF2XLB

Ball nose, Medium cut length, 2 flute, Long neck, For graphite

90

Aluminum Alloy Copper Alloy Graphite ggsg Mggslar:s;zle
O ©) © O O
z _\m2
— !
— —_—_—— g i Type1
RE APMX 3
BHTA212° |9
Ly LF a
Effective length
for inclined angle o
59
£5 .
w o
8 r Type2
Inclined angle APMX §
0.2<RE<2 RE LU L a

@O

@ 2 flute long neck ball nose end mill with Mitsubishi's unique diamond coating for graphite machining.

+0.01

DCON=4

0
- 0.008

(mm)

o Effective length
Order Number RE | DC |APMX| LU | DN | B2 | LF pcoN[t¥ 8|8 forinclined angle
Fues| &3 | &

0.5° | 1° 2° 3°
DF2XLBRO015N020 | 015 | 03 | 03 | 2 [027 | 99| 50 | 4 [2[*x[1] 21| 22] 24 26
DF2XLBR0020N040 0.2 04 | 0.6 4 036 | 84°| 60 4 2| %|1]| 41| 43| 47| 52
DF2XLBRO020NO80 | 02 | 04 | 06 | 8 |036| 64| 60 | 4 |2|x[1]| 83| 87| 95|105
DF2XLBR0025N040 | 025 | 05 | 06 | 4 | 046 | 83| 60 | 4 |2|*x[1]| 41| 43| 47| 52
DF2XLBR0025N080 | 025 | 05 | 06 | 8 | 046 | 63| 60 | 4 |2|x[1]| 83| 87| 95|105
DF2XLBRO030NO60 |03 | 06 | 09 | 6 |056 | 71°| 60 | 4 |2|x|[1]| 63| 65| 7.1| 7.9
DF2XLBRO030N100 | 03 | 0.6 | 09 | 10 | 056 | 55| 60 | 4 |2|*x[1]104 109119132
DF2XLBRO040N080 |04 | 08 | 1.2 | 8 |076 | 61°| 60 | 4 |2|*x[1]| 83| 87| 95|105
DF2XLBRO050N040 | 05 | 1 15 | 4 094 80| 60 | 4 |2|*|[1]| 42| 44| 48| 53
DF2XLBRO05ON100 | 05 | 1 15 | 10 | 094 | 52| 60 | 4 |2|*|[1]105|11.0]120]133
DF2XLBRO050N120 | 05 | 1 15 | 12 | 094 | 46°| 60 | 4 |2|*|[1]126| 132144159
DF2XLBRO050N160 | 05 | 1 15 | 16 | 094 | 38| 80 | 4 |2|*|[1]168|175]19.2|213
DF2XLBRO050N200 | 05 | 1 15 | 20 | 094 | 33| 80 | 4 |2|*[1]210| 219|240/ 266
DF2XLBRO050N300 | 05 | 1 15 | 30 | 094 | 24°| 80 | 4 |2|%|1[314]328|360| =
DF2XLBRO075N160 | 0.75 | 15 | 23 | 16 | 144 | 34° | 80 | 4 |2|*[1]168|175]19.2| 212
DF2XLBRO100N160 | 1 2 |3 16 | 1.9 | 29| 80| 4 |[2|x|1]|167]17.4| 190 =*
DF2XLBRO100N200 | 1 2 |3 | 2 |19 |25 | 80 | 4 |2|x[1]209|218|238| =*
DF2XLBRO100N250 | 1 2 |3 | 25 |19 |20 | 80 | 4 |2|x[1]|261|272] % | *
DF2XLBRO100N400 | 1 2 |3 | 40 |19 |14 | 100 | 4 |2|x[1]417 /435 % | =*
DF2XLBRO150N160 | 15 | 3 | 45 | 16 |29 | 17° | 80 | 4 |2|x[1]|167|17.3] % | =
DF2XLBRO150N250 | 15 | 3 | 45 | 25 |29 | 12°| 80 | 4 |2|x[1]261|272] % | =
DF2XLBR0200N300 | 2 4 |6 30 [39 | — | 80 | 4 |2|%|2| * | * | x | =
DF2XLBR0200N600 | 2 4 |6 |60 39 | — [ 100 | 4 |2|x[2] * | *x | x| *

% : Stocked in Japan

* No interference

1SO13399

>1002




Graphite Copper, Copper alloy
Workpiece Material
Table feed Table feed
RE LU Revolution Depth of cut | Width of cut | Revolution Depth of cut | Width of cut
(mm) (mm) (min”) (mm/min) (IPM) ap (mm) ae (mm) (min”) (mm/min) (IPM) ap (mm) ae (mm)
R0.15 2 40000 1200 47.2 0.03 0.08 40000 800 31.5 0.003 0.03
RO.2 4 40000 1300 51.2 0.04 0.1 32000 600 23.6 0.004 0.04
8 30000 800 31.5 0.03 0.1 — — — — —
RO.25 4 40000 1500 59.1 0.05 0.15 40000 800 31.5 0.01 0.05
8 30000 1000 39.4 0.04 0.12 28000 500 19.7 0.002 0.05
RO.3 6 40000 1500 59.1 0.06 0.15 40000 1000 394 0.008 0.06
10 35000 1000 394 0.05 0.15 — — — — —
RO0.4 8 40000 1700 66.9 0.08 0.15 30000 1200 47.2 0.008 0.08
4 40000 2500 98.4 0.12 0.3 40000 2000 78.7 0.05 0.1
10 40000 2000 78.7 0.1 0.2 33000 1400 55.1 0.01 0.1
RO.5 12 40000 2000 78.7 0.1 0.2 30000 1000 39.4 0.007 0.1
20 30000 1100 43.3 0.08 0.2 = — — — —
30 20000 600 23.6 0.06 0.15 — — — — —
R0.75| 16 35000 2000 78.7 0.15 0.3 20000 900 35.4 0.03 0.15
16 30000 2000 78.7 0.2 0.5 30000 1800 70.9 0.05 0.2
R1 20 30000 2000 78.7 0.2 0.5 20000 1200 47.2 0.04 0.2
25 25000 1500 59.1 0.18 0.45 20000 1000 394 0.03 0.2
40 20000 1000 39.4 0.15 0.4 = = = = =
R1.5 16 28000 3000 118.1 0.3 0.9 28000 3000 118.1 0.3 0.3
25 20000 2000 78.7 0.25 0.75 20000 2000 78.7 0.25 0.3
R2 30 15000 2000 78.7 0.4 1.2 15000 2000 78.7 0.3 0.4
60 12000 1400 55.1 0.3 0.9 12000 1400 55.1 0.2 0.4

Depth of cut

ae

[ ap

Note 1) When high machining accuracy is needed, or workpiece material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or workpiece material installation is very low, or chattering and noise are generated, reduce revolution and feed
rate proportionately.

CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [[ETNRMN SQUARE .
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SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [-TXUMl SQUARE .
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DIAMOND COATED END MILLS

DF2XLBF (For Finishing)

Ball nose, Medium cut length, 2 flute, Long neck, For graphite

90

B2

1

Type1

T I I P e M
@) © © ©) @)
I i
L 8L ——
Effective length &/ RE AE[T X L

for inclined angle

Effective

length

Inclined angle

0.3<RE=1 1.5=RE
+0.005 +0.01

@ DCON=4
0
- 0.008

IBHTA2 12°

DCON

® Diamond coated long neck ball end mills are ideal for finished surfaces of non-ferrous metals.

(mm)

El«l o Effective length

Order Number RE | DC |APMX| LU | DN | B2 | LF |DCON|%|g|g| forinclined angle
s[®|" o] 10 [ 2 | 3°

DF2XLBFRO030N100 | 0.3 | 06 | 045| 10 | 057 | 55° | 50 4 |2|e|1[104]109]11.9]132
DF2XLBFRO050N120 | 0.5 | 1 15 | 12 | 086 | 46° | 50 | 4 |2|e|1]|126|13.2]14.4 /159
DF2XLBFRO0O50N160 | 0.5 | 1 15 | 16 | 0.86 | 3.8° | 50 4 |2|e®|1[16.8/17.5/19.2|21.3
DF2XLBFRO050N200 | 0.5 | 1 15 | 20 | 086 | 32° | 50 | 4 |2|e|1]|21 |21.9(24 |266
DF2XLBFRO100N160 | 1 2 3 16 | 1.86 | 2.9° | 50 4 |2|e|1[167]174 |19 | *
DF2XLBFRO100N200 | 1 2 3 20 | 186 | 24° | 50 | 4 |2|e|1[209|21.8|239] *
DF2XLBFRO150N160 | 1.5 | 3 45 | 16 | 286 | 1.7° | 50 4 |2|e|1[16.7]17.3/18.9|208
DF2XLBFRO150N200 | 15 | 3 45 | 20 | 286 | 14°| 50 | 4 |[2|e|1[208]21.7|237|26.1
* No interference

@ : USA Stock 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Graphite Zirconia
(Before Sintering)
Workpiece Material
DC RE LU Revolution Table feed Depth of cut| Depth of cut| Revolution Table feed Depth of cut| Depth of cut
(mm) (mm) (mm) (min™) | (mm/min) (IPR) ap (mm) | ae(mm) min™) | (mm/min) (IPR) ap (mm) | ae(mm)
0.6 RO.3 10 35000 1000 39.4 0.05 0.015 26000 600 23.6 0.06 0.03
12 40000 2000 78.7 0.10 0.200 26000 600 23.6 0.10 0.05
1 RO.5 16 35000 1500 59.1 0.09 0.200 26000 600 23.6 0.08 0.04
20 30000 1100 43.3 0.08 0.200 26000 600 23.6 0.08 0.04
2 R1 16 30000 2000 78.7 0.20 0.500 18000 1400 55.1 0.06 0.80
20 30000 2000 78.7 0.20 0.500 18000 1200 47.2 0.50 0.60
3 R1.5 16 28000 3000 118.1 0.30 0.900 15000 1600 63.0 0.90 0.90
20 25000 2500 98.4 0.20 0.900 15000 1400 55.1 0.60 0.80

Depth of cut

ae

ap

Workpiece Material

Copper, Copper alloy

Rigid Composite Resin
(Composite Resin)

DC RE LU Revolution Table feed Depth of cut| Depth of cut| Revolution Table feed Depth of cut| Depth of cut
(mm) | (mm) | (mm) (min™) [ (mm/min) |  (IPR) ap (mm) | ae(mm) [ (min") | (mm/min) | (IPR) ap (mm) | ae(mm)
0.6 RO.3 10 30000 600 23.6 0.005 0.040 28000 450 17.7 0.050 0.050

12 33000 1400 55.1 0.010 0.100 25000 900 354 0.100 0.100

1 RO.5 16 25000 800 31.5 0.007 0.080 25000 700 27.6 0.080 0.080

20 20000 500 19.7 0.005 0.050 25000 600 23.6 0.080 0.080
2 R1 16 30000 1800 70.9 0.050 0.200 25000 2100 82.7 0.800 0.800
20 20000 1200 47.2 0.040 0.200 25000 1800 70.9 0.500 0.500
3 R1.5 16 28000 3000 118.1 0.300 0.300 25000 2400 94.5 1.000 1.000
20 25000 2500 98.4 0.200 0.300 25000 2100 82.7 0.800 0.800

Depth of cut

ae

ap

Note 1) When high machining accuracy is needed, or the workpiece material becomes chipped, we recommend lowering the feed rate and depth of

cut.

Note 2) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the
revolution and feed rate proportionately.
Note 3) When work on dry machining material that contain resin, be careful of tool breakage and mechanical problems (as there is a possibility
of blockage caused by cutting chips).

Note 4) Use a milling machine dedicated for graphite.

CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [[ETNRMN SQUARE .
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CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL M .

1288

DIAMOND COATED END MILLS

DF4JC

End mill, Semi long cut length, 4 flute, For graphite

90

Aluminum Alloy Copper Alloy Graphite SEEE Mg(;l:iar::‘e;kéle
O ©) © ©) O
i BHTA2 15° 2
EE——— o i
APMX e
LF
=<
g - g Type2
APMX
LF
3=DC=12
0
- 0.02
DCON=6 8<DCON<10 | DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ 4 flute end mill with original diamond coating for graphite machining.
(mm)
No.of| &
Order Number DC APMX LF DCON . 9o | Type
Flutes | ¢
DF4JCD0300 3 12 60 6 4 * 1
DF4JCD0400 4 16 60 6 4 * 1
DF4JCD0600 6 24 60 6 4 * 2
DF4JCD0800 8 28 70 8 4 * 2
DF4JCD1000 10 35 90 10 4 * 2
DF4JCD1200 12 36 110 12 4 * 2
% : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

Graphite Copper, Copper alloy
Workpiece Material
. Table feed . Table feed
DC R?’nﬁgﬁ')"” _ Depth of cut | Width of cut R‘?xﬁ:]“j')"” . Depth of cut | Width of cut
(mm) (mm/min) (IPM) (mm) (mm) (mm/min) (IPM) (mm) (mm)
3 22000 2500 98.4 6 0.15 10600 280 11.0 6 0.15
4 18000 2900 114.2 8 0.2 8000 330 13.0 8 0.2
6 14000 3200 126.0 12 0.3 6400 380 15.0 12 0.3
8 10500 2900 114.2 16 0.4 4000 420 16.5 16 0.4
10 8700 2600 102.4 20 0.5 3200 460 18.1 20 0.5
12 7200 2200 86.6 24 0.6 2700 460 18.1 24 0.6
<0.05DC
Depth of cut <2DC
DC : Dia.

Note 1) When high machining accuracy is needed, or workpiece material becomes chipped, we recommend lowering feed rate.

Note 2) Use a milling machine dedicated for graphite.

Note 3) If rigidity of machine or workpiece material installation is very low, or chattering and noise are generated, reduce revolution and feed

rate proportionately.

CARBIDE

SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS BALL w .
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SOLID END MILLS .CHAMFER ROUGHING BARREL TAPER RADIUS [-TXUMl SQUARE
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DIAMOND COATED END MILLS

DC2SB

Ball nose, Short cut length, 2 flute, For hard brittle materials

; Alumi Sili rbid
Cemented carbide Zi:lc%::;: Slillfc?onncrztrili ee Quartz glass
© O O O
‘“. _——— ————————— ——— .: 8* A I - -— fﬂ% Type1
RE I BHTA2 15° z
APMX 8
LF a
8l - % Type2
RE APMX §
0.1<RE<3 LF a
+0.01
4<DCON<6
- 8.008
@ Suitable DC ball end mill for cemented carbide and other hard brittle materials processing.
(mm)
5 3 ¥
Order Number RE DC APMX LF DCON 2 5 g Type
L
DC2SBR0010 0.1 0.2 0.12 50 4 2 * 1
DC2SBR0020 0.2 0.4 0.24 50 4 2 * 1
DC2SBR0030 0.3 0.6 0.42 50 4 2 | 1
DC2SBR0040 0.4 0.8 0.56 50 4 2 * 1
DC2SBR0050 0.5 1 0.7 50 4 2 | x 1
DC2SBR0075 0.75 1.5 1 50 4 2 | % 1
DC2SBR0100 1 2 1.4 50 4 2 * 1
DC2SBR0150 1.5 3 2.1 60 6 2 * 1
DC2SBR0200 2 4 2.8 60 6 2 * 1
DC2SBR0250 2.5 5 8.5 60 6 2 * 1
DC2SBR0300 3 6 4.2 60 6 2 | x| 2
% : Stocked in Japan 15013399 > 1002




RECOMMENDED CUTTING CONDITIONS

(mm)
Cemented carbide Alumina
Zirconia
Workpiece Material
DC RE Eavelulien Table feed Depth of cut | Depth of cut| reyolution Table feed Depth of cut | Depth of cut
(mm) (mm) (min”") (mm/min) (IPM) (rﬁﬁq) (n?%) (min™) | (mm/min) (IPM) (nﬁﬁq) (nﬁ%)
0.2 0.1 30000 100 3.9 0.01 0.01 30000 100 3.9 0.01 0.01
0.4 0.2 30000 150 59 0.02 0.08 30000 150 5.9 0.02 0.08
0.6 0.3 30000 200 7.9 0.03 0.14 30000 200 7.9 0.03 0.14
0.8 0.4 30000 250 9.8 0.04 0.19 30000 250 9.8 0.04 0.19
1 0.5 30000 300 11.8 0.05 0.25 30000 300 11.8 0.05 0.25
1.5 0.75 30000 300 11.8 0.075 0.275 30000 300 11.8 0.075 0.275
2 1 30000 300 11.8 0.1 0.3 30000 300 11.8 0.1 0.3
3 1.5 27500 275 10.8 0.125 0.33 27500 275 10.8 0.125 0.33
4 2 24000 240 9.4 0.15 0.35 24000 240 94 0.15 0.35
5 2.5 22000 220 8.7 0.175 0.37 22000 220 8.7 0.175 0.37
6 3 20000 200 7.9 0.2 0.4 20000 200 7.9 0.2 0.4
ae
Depth of cut %}ap
Silicon carbide Quartz glass
Silicon nitride
Workpiece Material
DC RE Revolution Table feed Depth of cut | Depth of cut| reyolution Table feed Depth of cut | Depth of cut
(mm) (mm) (min”") (mm/min) (IPM) (rﬁfn) (rﬁfn) (min™) [ (mm/min) (IPM) (rﬂfn) (rﬁﬁq)
0.2 0.1 30000 50 2.0 0.005 0.005 30000 150 59 0.015 0.015
0.4 0.2 30000 75 3.0 0.01 0.04 30000 225 8.9 0.03 0.12
0.6 0.3 30000 100 3.9 0.015 0.07 30000 300 11.8 0.045 0.21
0.8 0.4 30000 125 4.9 0.02 0.095 30000 375 14.8 0.06 0.285
1 0.5 30000 150 5.9 0.025 0.125 30000 450 17.7 0.075 0.375
1.5 0.75 30000 150 59 0.038 0.138 30000 450 17.7 0.113 0.413
2 1 30000 150 5.9 0.05 0.15 30000 450 17.7 0.15 0.45
3 1.5 27500 138 54 0.063 0.165 27500 413 16.3 0.188 0.495
4 2 24000 120 4.7 0.075 0.175 24000 360 14.2 0.225 0.525
5 2.5 22000 110 4.3 0.088 0.185 22000 330 13.0 0.263 0.555
6 3 20000 100 3.9 0.1 0.2 20000 300 11.8 0.3 0.6

Depth of cut

ae

%}ap

Note 1) The cemented carbide in the above mentioned cutting conditions table is based on CIS standard VM-40(90HRA).
Note 2) Air blow or dry processing is recommended with cemented carbide processing.

*Note: Using coolants or oil mists may decrease tool longevity.

Note 3) The use of a water soluble cutting oil is recommended with the processing of hard brittle materials other than the cemented carbide

mentioned in the above table. Be sure to refuel the oil and eliminate any chip discharge that adheres to the tool.
Note 4) Cutting conditions may need adjustments depending on the type of workpiece material.
Note 5) Reduce the rotation speed and feed rate shown in the above table at a similar ratio when no rigidity in the machinery or work mounting
and occurrence of chatter or abnormal sound.

Note 6) Implementation of special countermeasures is recommended since fine chip discharge may enter gaps in the processing machinery.
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DIAMOND COATED END MILLS

DC2XLB

Ball nose, Short cut length, 2 flute, For hard brittle materials

o

P

: Alumi Sih bid
Cemented carbide Zi:g::;: S:illfgonnc:itrrili ee Quartz glass
© @) @) @)
- ‘ zZ ____—\B2
-—— AT —— | e
RE| | Apmx I BHTA2 15° z
i | g
LF
)
8] n - - - ﬂ* Type2
4
RE APMX S
0.1<RE<3 LU a
+0.01 LF
4<DCON<6
0
- 0.008
@ Suitable DC long neck ball end mill for cemented carbide and other hard brittle materials processing.
(mm)
S 8| 8
Order Number RE DC | APMX LU DN LF B2 DCON g 5 % Type
(T
DC2XLBR0010N005 0.1 0.2 0.12 0.5 0.18 50 11.5° 4 2 * 1
DC2XLBR0020N010 0.2 0.4 0.24 1 0.36 50 11° 4 2 * 1
DC2XLBRO030N015 0.3 0.6 0.36 1.5 0.56 50 10.4° 4 2 * 1
DC2XLBR0040N020 0.4 0.8 0.48 2 0.76 50 9.9° 4 2 * 1
DC2XLBR0050N025 0.5 1 0.6 2.5 0.96 50 9.2° 4 2 * 1
DC2XLBR0050N050 0.5 1 0.6 5 0.96 50 7.3° 4 2 * 1
DC2XLBR0075N038 0.75 1.5 0.9 3.8 1.44 50 7.8° 4 2 * 1
DC2XLBR0100N060 1 2 1.2 6 1.94 50 5.8° 4 2 * 1
DC2XLBR0100N100 1 2 1.2 10 1.94 50 4.2° 4 2 * 1
DC2XLBR0150N080 1.5 3 1.8 8 2.9 60 6.3° 6 2 * 1
DC2XLBR0200N100 2 4 2.4 10 3.9 60 4.5° 6 2 * 1
DC2XLBR0250N100 2.5 5 10 4.9 60 2.9° 6 2 * 1
DC2XLBR0300N100 3 6 3.6 10 5.85 60 — 6 2 * 2
% : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

(mm)
Cemented carbide Alumina
Zirconia
Workpiece Material
DC RE LU Eavelulien Table feed Depth of cut| Depth of cutf reyojution Table feed Depth of cut| Depth of cut
(mm) (mm) (mm) (min™) | (mm/min) (IPM) (;ﬁq) (,ﬂ;) (min™) | (mm/min) (IPM) (nﬁﬁq) (nifn)
0.2 0.1 0.5 | 30000 30 1.2 0.005 0.01 30000 30 1.2 0.005 0.01
0.4 0.2 1 30000 100 3.9 0.015 0.08 30000 100 3.9 0.015 0.08
0.6 0.3 1.5 30000 200 7.9 0.03 0.14 30000 200 7.9 0.03 0.14
0.8 0.4 2 30000 250 9.8 0.04 0.19 30000 250 9.8 0.04 0.19
1 0.5 2.5 30000 300 11.8 0.05 0.25 30000 300 11.8 0.05 0.25
1 0.5 5 30000 300 11.8 0.05 0.25 30000 300 11.8 0.05 0.25
1.5 0.75 3.8 30000 300 11.8 0.075 0.275 30000 300 11.8 0.075 0.275
2 1 6 30000 300 11.8 0.1 0.3 30000 300 11.8 0.1 0.3
2 1 10 30000 300 11.8 0.1 0.3 30000 300 11.8 0.1 0.3
3 1.5 8 27500 275 10.8 0.125 0.33 27500 275 10.8 0.125 0.33
4 2 10 24000 240 94 0.15 0.35 24000 240 9.4 0.15 0.35
5 2.5 10 22000 220 8.7 0.175 0.37 22000 220 8.7 0.175 0.37
6 3 10 20000 200 7.9 0.2 0.4 20000 200 7.9 0.2 0.4
ae
Depth of cut %}ap
Silicon carbide Quartz glass
Silicon nitride
Workpiece Material
DC RE LU Favellien Table feed Depth of cut| Depth of cutf re\ojution Table feed Depth of cut| Depth of cut
(mm) (mm) (mm) (min™) | (mm/min) (IPM) (,ﬂﬁq) (;;) (min™) | (mm/min) (IPM) (rﬁﬁq) (nﬂfn)
0.2 0.1 0.5 [ 30000 15 .6 0.003 0.005 30000 45 1.8 0.008 0.015
0.4 0.2 1 30000 50 2.0 0.008 0.04 30000 150 59 0.023 0.12
0.6 0.3 1.5 | 30000 100 3.9 0.015 0.07 30000 300 11.8 0.045 0.21
0.8 0.4 2 30000 125 4.9 0.02 0.095 30000 I 14.8 0.06 0.285
1 0.5 2.5 30000 150 5.9 0.025 0.125 30000 450 17.7 0.075 0.375
1 0.5 5 30000 150 5.9 0.025 0.125 30000 450 17.7 0.075 0.375
1.5 0.75 3.8 30000 150 5.9 0.038 0.138 30000 450 17.7 0.113 0.413
2 1 6 30000 150 5.9 0.05 0.15 30000 450 17.7 0.15 0.45
2 1 10 30000 150 59 0.05 0.15 30000 450 17.7 0.15 0.45
3 1.5 8 27500 138 54 0.063 0.165 27500 413 16.3 0.188 0.495
4 2 10 24000 120 4.7 0.075 0.175 24000 360 14.2 0.225 0.525
5 2.5 10 22000 110 4.3 0.088 0.185 22000 330 13.0 0.263 0.555
6 3 10 20000 100 3.9 0.1 0.2 20000 300 11.8 0.3 0.6

Depth of cut

ae

%}w

Note 1) The cemented carbide in the above mentioned cutting conditions table is based on CIS standard VM-40(90HRA).

Note 2) Air blow or dry processing is recommended with cemented carbide processing.

*Note: Using coolants or oil mists may decrease tool longevity.
Note 3) The use of a water soluble cutting oil is recommended with the processing of hard brittle materials other than the cemented carbide

mentioned in the above table. Be sure to refuel the oil and eliminate any chip discharge that adheres to the tool.

Note 4) Cutting conditions may need adjustments depending on the type of workpiece material.
Note 5) Reduce the rotation speed and feed rate shown in the above table at a similar ratio when no rigidity in the machinery or work mounting

and occurrence of chatter or abnormal sound.

Note 6) Implementation of special countermeasures is recommended since fine chip discharge may enter gaps in the processing machinery.
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CERAMIC END MILLS

CE4SRB @
Corner radius, short cut length, 4 flute

Carbon Steel, Aloy Steel, Cast Iron {Too Steel Pre Hardened Seel HarcenedSel]| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, )
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| COPPerAlloy | Aluminum Alloy
©)

4
[=]
< RE| |APMX 3
g LU 9
[7;) LF
-
=
<
o DC=12
0.02
- 0.02
DC=6 DC=8,10 DC=12
- 0.008 - 0.009 - 0.0M
- 0.028 - 0.029 - 0.031
DCON=6 | DCON=8,10 | DCON=12
s @5
o - 0.008 - 0.009 - 0.0M
ﬁ @ Ceramic corner radius end mill with high heat resistance.
o @Capable of softening Ni based alloys by generating heat during machining
w
% (mm)
<<
— 58| %
= Order Number DC RE APMX LU DN LF DCON | 5| 2 (Type
== ZL| »
O
=2
e CE4SRBD0600R050 6 0.5 4.5 12 5.85 50 6 4 | @ 1
o CE4SRBD0800R100 8 1.0 6.0 16 7.85 60 8 4 | @ 1
E CE4SRBD1000R100 10 1.0 7.5 20 9.70 65 10 4 (] 1
% CE4SRBD1200R150 12 1.5 9.0 24 11.70 70 12 4 () 1
o
» RECOMMENDED CUTTING CONDITIONS
| . - .
S HSide milling H Slotting
o
E Heat resistant alloy Heat resistant alloy
[ Workpiece Workpiece
o Material | Inconel Material | Inconel
?
Vc=1970SFM Vc=1970SFM
fz=.0016IPT =
pc | (1150-3300) | Depth of cut | Depth of cut DC | (1150-3300) fz=.00081PT Depth of cut
(mm) =] - ap (inch) ae (inch) (mm) RPM PM ap (inch)
6 32000 151.2 A77 .047 6 32000 100.8 .059
8 24000 113.4 .236 .063 8 24000 75.6 .098
10 19000 89.8 .295 .079 10 19000 59.8 118
12 16000 75.6 .354 .094 12 16000 50.4 157
ae DC
Cutting Cutting
Condition ap Condition ap
’ DC:Dia.

*Leave .012" of material on bottom and side
* Note 1) The outermost layer of the material may be affected by heat.
Ensure a minimum of 0.012” final machining allowance remains.
Note 2) The recommended ramping angle is 1.5 degree. When conducting ramping it is recommended to reduce the feed rate by 50% from
the cutting conditions shown.
Note 3) Gradually increase the width of cut starting from 0.05 x DC (cutter diameter) to maximum width of cut, this will help maintain tool life.
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CEGSRB %
Corner radius, short cut length, 6 flute

Carbon Steel, Aloy Steel, Cast Iron | ToolSeel, reHardened Stel, Harcened Skel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| COPPerAlloy | Aluminum Alloy
©
4
o
RE | |APMX 3 S
- LF 8 g
|
=
<
DC=12 o
0.02
- 0.02
DC=6 DC=8,10 DC=12
- 0.008 - 0.009 - 0.0M
- 0.028 - 0.029 - 0.031
. DCON=6 | DCON=8,10 | DCON=12
© I :
- 0.008 - 0.009 - 0.011 Ib'."
@ Ceramic corner radius end mill with high heat resistance. |‘£
@ Capable of softening Ni based alloys by generating heat during machining _
L
mm &
&
58| 3
Order Number DC RE APMX LU DN LF DCON |sS| 2 [Tyre £
ZL| v =
S
CE6SRBD0600R050 6 0.5 4.5 12 5.85 50 6 6 (] 1 g
CE6SRBD0800R100 8 1.0 6.0 16 7.85 60 8 6 (] 1 5
CE6SRBD1000R100 10 1.0 7.5 20 9.70 65 10 6| ® 1 L
CE6SRBD1200R150 12 1.5 9.0 24 11.70 70 12 6 (] 1 ;
(&)

RECOMMENDED CUTTING CONDITIONS

a
. - |
H Side milling .
(=]
Heat resistant alloy E
Workpiece o
Material | Inconel =
(@]
(7]
Vc=1970SFM| , _
pc | (11503300) | “OO1OPT | i of cut | Depth of cut
(mm) RPM PM ap (inch) ae (inch)
6 32000 226.8 A77 .047
8 24000 170.1 .236 .063
10 19000 134.6 295 .079
12 16000 113.4 .354 .094
ae
Cutting
Condition ap

Note 1) The outermost layer of the material may be affected by heat.
Ensure a minimum of 0.012” final machining allowance remains.

Note 2) The recommended ramping angle is 1.5 degree. When conducting ramping it is recommended to reduce the feed rate by 50% from
the cutting conditions shown.

Note 3) Gradually increase the width of cut starting from 0.05 x DC (cutter diameter) to maximum width of cut, this will help maintain tool life.

13013399 >1002  |295
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UNCOATED CARBIDE END MILLS

C2M

HA

End mill, Medium cut length, 2 flute, For aluminum alloy

00

Carbon Steel, Aloy Steel, Cast Iron

ToolSteel,Pre-Hardened Stel, Hardned Seel

Hardened Steel

Hardened Steel

Austenitic

Titanium Alloy,

Copper Alloy

Aluminum Alloy

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy
©
1 BHTA2 15° >
=St e
APMX
LF
4
g ] < - L 1§ Type2
APMX e
LF
r4
DC=12 DC>12 g ] |3 Type3
0 0 | APMX |
- 0.020 - 0.030 LF
DCON=6 | 8<DCON<10 | 12<DCON<16 | 20<DCON<25
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ High efficiency machining for aluminum alloys.
(mm)
X
Order Number DC APMX LF DCON E|°' oF 18 | Type
utes 1)
C2MHADO0300 3 9 60 6 2 * 1
C2MHAD0400 4 12 60 6 2 * 1
C2MHADO0500 5 15 60 6 2 * 1
C2MHAD0600 6 18 60 6 2 * 2
C2MHADO0800 8 20 75 8 2 * 2
C2MHAD1000 10 25 75 10 2 * 2
C2MHAD1200 12 25 75 12 2 * 2
C2MHAD1400 14 32 75 12 2 * 3
C2MHAD1600 16 32 100 16 2 * 2
C2MHAD2000 20 38 125 20 2 * 2
C2MHAD2500 25 38 125 25 2 * 2
% : Stocked in Japan 1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

H Side milling

Wl\;:;s:;ﬁe Aluminum alloy
DC Revolution Table feed
(mm) (min’™) (mm/min) (IPM)
3 40000 2400 945
4 36000 2600 102.4
5 30000 4000 157.5
6 /0L 4000 157.5
8 20000 4000 157.5
10 16000 4500 177.2
12 13000 4500 177.2
16 10000 4500 177.2
20 8000 4300 169.3
25 6000 3600 141.7
<0.2DC le—
Depth of

cut

<1.5DC

DC:Dia.

Note 1) Water-soluble cutting fluid is recommended.
Note 2) Down cutting is recommended for side milling.
Note 3) If the tooling clamping is insufficient, the tool can be pulled out of the holder therefore ensure that it is securely located.

Note 4) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, please reduce

the revolution and the feed rate proportionately.

H Slotting
M\;Vtc;rrli(al Aluminum alloy
DC Revolution Table feed
(mm) (min"") (mm/min) (IPM)
3 40000 1500 59.1
4 36000 1800 70.9
5 30000 2800 110.2
6 27000 2800 110.2
8 20000 2800 110.2
10 16000 3200 126.0
12 13000 3200 126.0
16 10000 3200 126.0
20 8000 3000 118.1
25 6000 2500 98.4
DC
Depth of <1DC
cut (MAX.20mm)
DC:Dia.

SOLID END MILLS CHAMFER ROUGHING BARREL TAPER RADIUS BALL w E
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UNCOATED CARBIDE END MILLS

C4LATB

Ball nose taper end mill, Long cut length, 4 flute, For aluminum impellers

0

Carbon Steel, Alloy Steel, Cast Iron | ToolSteel, Pre-Hardened Stel, Herdned Stel

Hardened Steel

Hardened Steel

Austenitic

Titanium Alloy,

CARBIDE

DCON=6 DCON=8

0 0
- 0.008 - 0.009

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy| COPPerAlloy | Aluminum Alloy
@)
ﬁw BHTA1 /\’ BHTA2 10°
7@, — : Type 1
RE yp
APMX g
LF o
(=]
, BHTA1
RE<2 Re S - - I | Type?2
APMX 4
+0.010 LF [e)
(]
(=]
5

@ The high-rigidity design with improved breakage resistance achieves high-efficiency machining of aluminum alloy impellers.
@ First recommended for machining aluminum alloy impellers.

SOLID END MILLS CHAMFER ROUGHING BARREL ByNJ3:¥ RADIUS [=YNUM SQUARE

(mm)
No. of

Order Number RE BHTA1 APMX LF DCON Flutes Stock | Type
C4LATBRO050T040AP20 0.5 4° 20 70 6 4 ® 1
C4LATBR100T040AP20 1 4° 20 70 6 4 (] 1
C4LATBR150T040AP20 15 4° 20 75 8 4 ( J 1
C4LATBR200T040AP30 2 4° 30 75 8 4 (] 2

Note 1) A wide range of non-standard shapes are available. Please inquire for more information.
(Ex. Different coatings or RE sizes, of a minimum R0.3 and taper half angles.)
1298 @ :USA Stock 1S013399 > 1002




RECOMMENDED CUTTING CONDITIONS

M Side Milling
Aluminum alloys
Workpiece
Material
RE Revolution | Table Feed Deptr; of Cut Deptr;gf Cut
(mm) | (inch) (min-1) (IPM) (ingh) (inch)
0.5 | .020 20000 78.7 591 .030
1.0 | .039 20000 157.5 591 .059
1.5 | .059 20000 204.7 591 .089
2.0 | .079 20000 204.7 .906 118
ae
Depth of Cut ap

4

M Side Milling (For Finishing)

Aluminum alloys

Workpiece
Material
RE Revolution | Table Feed Deptl; of Cut Deptggf Cut
(mm) | (inch) (min-1) (IPM) (ingh) (inch)
0.5 .020 20000 315 .709 .004
1.0 .039 20000 78.7 .709 .008
1.5 .059 20000 94.5 .709 .012
2.0 .079 20000 94.5 1.063 .012
ae
Depth of Cut ap

4

Note 1) Water-soluble cutting fluid is recommended.
Note 2) Down cutting is recommended for side milling.

H Slotting

Aluminum alloys

Workpiece
Material
RE Revolution Table Feed Deptg‘())f Cut
(mm) | (inch) (min-1) (IPM) (inch)
0.5 | .020 20000 23.6 .394
1.0 | .039 20000 110.2 .394
1.5 | .059 20000 157.5 .394
2.0 | .079 20000 157.5 .591
ap

Depth of Cut

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the
revolution and feed rate proportionately, or set the depth of cut smaller.

CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL Rl g=ad RADIUS [ETNRMN sQuARE .

1299



CARBIDE

SOLID END MILLS CHAMFER ROUGHING BARREL ByNJ3:¥ RADIUS [=YNUM SQUARE

1300

TAPER BALL NOSE END MILLS FOR MACHINING ALUMINUM ALLOY IMPELLERS

DLC4LATB

Ball nose taper end mill, Long cut length, 4 flute, For aluminum impellers

NEW

20

Carbon Steel, Alloy Steel, Cast Iron

ToolStee,Pre-hardened Stee Hardened Stee

Hardened Steel

Hardened Steel

Austenitic

Titanium Alloy,

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|HeatResistantAlloy|  _oPPerAlloy e
©)
BHTA1 /}‘ BHTA2 10°
«. = RE@’ % - Type1
APMX z
LF 8
[=]
, BHTA1
— < - - Type2
| 'YP
RE<2 RE APMX z
+0.010 LF 8
. DCON=6 | DCON=8
© Nk
- 0.008 - 0.009
@ The high-rigidity design with improved breakage resistance achieves high-efficiency machining of aluminum alloy impellers.
@ High resistance to welding when there is an insufficient coolant supply or during high-speed cutting.
(mm)
Order Number RE BHTA1 APMX LF DCON ,';'lﬂté’; Stock | Type
DLC4LATBR050T040AP20 0.5 4° 20 70 6 4 (] 1
DLC4LATBR100T040AP20 1 4° 20 70 6 4 (] 1
DLC4LATBR150T040AP20 1.5 4° 20 75 8 4 [ ] 1
DLC4LATBR200T040AP30 2 4° 30 75 8 4 ® 2
Note 1) A wide range of non-standard shapes are available. Please inquire for more information.
(ex.: RE sizes starting from a minimum of R0.3, half included taper angles) or coatings.
1SO13399 > 1002




RECOMMENDED CUTTING CONDITIONS

M Side Milling
Aluminum alloys
Workpiece
Material
RE Revolution | Table Feed Deptr; of Cut Deptr;gf Cut
(mm) | (inch) (min-1) (IPM) (ingh) (inch)
0.5 | .020 20000 78.7 591 .030
1.0 | .039 20000 157.5 591 .059
1.5 | .059 20000 204.7 591 .089
2.0 | .079 20000 204.7 .906 118
ae
Depth of Cut ap

4

M Side Milling (For Finishing)

Aluminum alloys

Workpiece
Material
RE Revolution | Table Feed Deptl; of Cut Deptggf Cut
(mm) | (inch) (min-1) (IPM) (ingh) (inch)
0.5 .020 20000 315 .709 .004
1.0 .039 20000 78.7 .709 .008
1.5 .059 20000 94.5 .709 .012
2.0 .079 20000 94.5 1.063 .012
ae
Depth of Cut ap

4

Note 1) Water-soluble cutting fluid is recommended.
Note 2) Down cutting is recommended for side milling.

H Slotting

Aluminum alloys

Workpiece
Material
RE Revolution Table Feed Deptg‘())f Cut
(mm) | (inch) (min-1) (IPM) (inch)
0.5 | .020 20000 23.6 .394
1.0 | .039 20000 110.2 .394
1.5 | .059 20000 157.5 .394
2.0 | .079 20000 157.5 .591
ap

Depth of Cut

Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering and noise are generated, reduce the
revolution and feed rate proportionately, or set the depth of cut smaller.

CARBIDE
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