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SMART MIRACLE

SMART MIRACLE Coating

SMART MIRACLE end mills have been treated with an (Al, Cr)N group coating which delivers substantially better wear
resistance. The surface of the coating has been given a smoothening treatment resulting in better machined surfaces,
reduced cutting resistance and improved chip discharge. These coated end mills deliver long tool life when machining
stainless steels and other difficult-to-cut materials.

VQ4SVB achieves double tool life when machining
difficult-to-cut materials.
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[ 1 Conventional
[ 1vQ4svB

200%

100% I |
Inconel718 AISI S17400 Titanium Alloy
ap=.098 inch ap=.098 inch ap=.098 inch
ae=.020 inch ae=.020 inch ae=.020 inch

See page 71 for test data details.

ZERO-u Surface

With the unique ZERO-u Surface, the cutting edge retains its sharpness. While previous technologies often resulted in
diminished sharpness, the ZERO-u Surface achieves both smoothness and sharpness, as well as longer tool life.

[ ]

SMART MIRACLE Coating Conventional Coating

<Cutting Conditions>

Comparison of Cutting Resistance Material : AlSI 304
End Mill : VQMHVD0600
VQM HV Conventional (DC=6mm, .236")
Revolution : 2650 min-1
-------------------------------- Cutting Speed  : vc=165 SFM
------------------------------- Feed Rate - vf=12.598 IPM (.001 IPT)

.......................................................... Depth of Cut :ap=.236 inch
Overhang Length : .787 inch
Cutting Mode : Down (Climb) Cut
External Coolant (Emulsion)
Machine : Vertical M/C (BT50)
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New Line-up VQ4XLB sain

End mill, Multi-flute, Long neck _ _
Irregular Helix and Irregular Pitch Flutes

M u It|-FIute The irregular helix and irregular pitch flutes shape improve the cutting edge's resistance to chatter vibration.
The unequal curve shape improves chip removal by providing a wide chip pocket on the long cutting edge.
3 or 4-flute designs provide more efficient machining This enables high efficiency and stable machining of ball end mills.

than 2-flute designs.

o Wide chip pocket
a

High Rigidity Long Neck
The optimized long neck shape maintains rigidity while

avoiding interference with the workpiece, enabling stable
machining.

VQ3XLNQ4XL Square )

Micro Gash Be

Irregular helix
It suppresses chipping by increasing the strength of
the tool while minimizing the remaining corners of the
workpiece.

a # B : lrregular pitch

Cobalt Chromium Alloy : Grooving Number Comparison

V 4XI RB Chi . Conventional products break after 62 grooves, but the highly rigid long neck and effective chip removal make it
. ip Pocket with large RE
Radius (2RE/DC>33%) possible to machine more than 100 grooves.

End Cutting Edge Chip Pocket 0020

The shape of the end cutting edge chip pocket has been optimized. Increased
For items with a large RE, the chip pocket is set large, which 50%
provides excellent chip evacuation and reduces chip clogging. VQ4XLB Tool Life

Conventional /

0016 Breakage at 62 grooves

.0012

Chip Pocket with small RE

Flank Wear (inch)

.0008 <Cutting Conditions>
Material : Co-Cr Alloy
4

Tool :VQ4XLB DC=2.0 mm .079"
| Revolution :n=12000 min
.0004 — Cutting Speed  : vc=245 SFM
| Feed Rate : fz=.0003 IPT
Overhang Length : .630 inch
Depth of Cut :ap=.020 inchx3
0 - . . . . Cutting Mode  : External Coolant (Emulsion)

0 20 40 60 80 100 120

Number of Machining (Groove)
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Cutting Performance _ _ _
End mill, 5 flute, Irregular pitch flutes, Chipbreaker

Cobalt Chromium Alloy : Wear Resistance Comparison VQJ cs / VQ Lcs I VQE Lcs
Wiileconventonalproducs wear o e pint where the comer shape s o5, the VXL comer shape VQJCSR/VQLCSR/VQELCSR

VQ4XLB Conventional

Chipbreaker Function

Prevents chip problems by combining great chip breaking

Double o i
Tool Life capabilities and fracture resistance.

Chip Pocket Geometry for
<Cutting Conditions> High Efficiency Machining
Material : Co-Cr Alloy
;oec\)/lomti on ;;/93“2)8580"2%9“'025 The rigid cross-sectional geometry with excellent
Cutting Speed ~ : vc=165 SFM chip evacuation properties is ideal for high
Feed Rate : fz=.0002 IPT . . -~ . -
Depth of Cut  : ap=.0030 inch efficiency machining such as trochoidal milling.

ae=.0010 inch

Cutting Mode  : Down Cutting
External Coolant (Emulsion)

Titanium Alloy : Wear Resistance Comparison

The wear resistance of VQ4XLRB is more than twice that of conventional products. It also has excellent chip Ideal chip pocket geometry

evacuation.
. Irregular Pitch Flutes and Micro Clearance Angle of
' the Peripheral Cutting Edge
E Conventional <Cutting Conditions> Due to its excellent vibration damping properties, chatter and
§ 002 Material - Titanium Alloy vibration are suppressed making stable machining possible.
s - Tool : VQ4XLRBDUO31R008N5D
x VQ4XLB Revplution : n=18000 min
o Cutting Speed  : vc=150 SFM H H
- Feed Rate - £2=.0003 IPT Unique End CUttlng
Depth of Cut 1 ap=.0016 inch
0 -.K' : : : : , Cutting Mode  : Grooving Edge Geometry
0 33 66 98 131 164 External Coolant (Emulsion)
Cutting Length (feet) The unique end cutting edge
: Photographed point geometry achieves high chipping
resistance.
VQ4XLB Conventional Double
Tool Life

Less wear Severe wear on RE part

“ S« MITSUBISHI MATERIALS S« MITSUBISHI MATERIALS



Chipbreaker Function : High-Speed Camera Comparison

The excellent chip breaking properties reduce chip clogging and remove chips efficiently also suppressing chip
pilling on the machine.

Conventional

VQLCS

(OF% »

{5
YouTube

After Machining with After Machining with
Conventional VQLCS

Evaluation of Trochoidal Milling

ae=.071" ae=.094" ae=.118" ae=.142" ae=.236"

VQLCS

Conventional A

YES : Achieves Stable Machining
NO : Problems Caused by Chips

Conventional B

<Cutting Conditions>

Material 1 AISI 304
Tool :DC=@12 mm, .472 inch
Cutting Speed  : vc=330 SFM
I ae Feed Rate - ft=.002 IPT
Depth of Cut 1 ap=.945 inch, DCx2

ae(Pitch)=.071 - .236 inch
Slot Width=.709 inch (DCx1.5)
Slot Width Overhang Length : 2.362 inch (DCx5)

—> Cutting Mode : Trochoidal Milling
External Coolant(Emulsion)




SERIES SELECTION CHART

i Material i Material
= DD'g' APMX = Dia. APMX
@ s P [m| 8 |N @ X3 DC P [m| s [N
- - (7] - ~ (7]
n E 3 |5 o | £ z £ 3 e o | &
Figure Type Shape = |si - 2|8 |3 2 Figure Type Sh = |si - 2|8 |7 2
gure | & | Ty P Z [size| v |21 12131512 & | 2 gure |5 | Twp I £ °%°| wax, |5 _ 533 8| & | §
: (] Min. Max. B | 9|08 §|< 2 . ] Min. Max. “|H|T| 9 |EB|E|< @
(] (<) DC c g g E<| @ - ] o DC c Q 3 =3 | B - 18
4 o ol |2 |0e| 8| & =z ° | |2 |5e| 8|8
o —_— _ |23 e} - =3 | @
(3] 5 8|S |85 5|8 o HEAEREHERRS
O|lFr|®m|8E| 2|0 O|lr|»m|3E| 2|0
LONG NECK NEW mm| 6 16 30 |oe|o|o|e|0|0]| P72 | P14
3 |lvozy Ext [mm| 0.2 0.3 045 |0 |O|lO0|O|O|O| P12 | P4 SQUARE | 3 |[VQMHZVOH Int
SQUARE vVasxL inch| 2500 | 5000 | 11252 [e|o o |o | 0| 0| P76 | P14t
LONG NECK NEW mm 1 25 55 ©|0|0|0|O|O| P79 | P144
4 VIV TE Ext [mm| 04 1 15 ©/0|0|0|0|0O| P14 P4 SQUARE | 4 |VQMHV Ext
SQUARE vVQaxL inch| .1250 | 5000 | 1.1250 [@|o|lo |0 | 0| 0| P83 | P144
Ext [mm| 0.2 1 15 |o|lolo|o|o|o| P35 | P126 mm 1 20 70 |o|o|oe|e|0O|0| P86 | P144
LONG NECK | 3 4 |yaQxL SQUARE | 4 [VQJHV Ext |-
SQUARE Ext [inch| .0080 | 1250 | .1875 o |o|o |0 |O|O| P38 | P126 inch| .1250 | 5000 [ 16500 |@|O|o |0 |O|O| P88 | P144
NEW Ext |mm| 0.4 1 15 |o|o|o|o|0|O| P24 | P4
LONG NECK 4 VQ4XLRB RADIUS | 4 |VQFDRB Ext | mm 3 6 0.36 0l0|0 P90 | P132
RADIUS Ext [inch| 0156 | 1250 | 1875 [0 |O0|o |0 |O|O| P26 | P4
Ext |mm| 0.4 3 2.3 olo|o PA7 | P135
LONGNECK] 5 |vazxLB RADIUS | 4 |VQHVRB Ext |mm| 1 4 4 olo|o P92 | P134
BALL NOSE Ext [inch| .0156 | .0781 | .0586 0lo|0 P18 | P135
LONG NECK NEW ) — mm 2 20 45 ©O|O0O|0]|O0|0O|O| P94 P.144
4 |yaav Ext [inch| .0800 | .1250 | .0938 olo|o P22 | P5 RADIUS | 4 |VQMHVRB S ) | Ext
BALL NOSE VQ4xLB inch| .1250 | .5000 | 1.1250 |©@|O|© |0 |O|O| P99 | P144
e X mm| 6 16 35 |o|o|o|6|0|0]| P02 | P44
SQUARE | 5 [vaJcs Ext | mm 6 20 60 |O0o|O0|O©|O0|O|Of P43 | P7 RADIUS | 4 [VQMHVRBF N Ext |-
inch| .2500 | .5000 | 11250 |@ |O|© |© | O | O | P104 | P144
SQUARE | 5 [vaLcs Ext | mm 6 20 80 |o|o|o|e| o0|0O| Pas | P7 RADIUS | 4 |VQ4MRB-FB Ext [mm]| 4 10 15 [e|o|e|e|0|0O| P07 -
NEW
SQUARE | 5 VQELCS Ext [ mm 6 20 100 |o|o|o|o|0|0O| P47 P7 ROUGHING | 3-4 [VQSVR Ext [ mm 3 20 38 ©O|0|0|0|0|0O]| P109 | P140
NEW mm| 2 12 18 [o|o|o|0|0|0| P12 | P140
RADIUS | 5 |yqicsrB Ext | mm 6 20 60 |o|O0|O0|O0|O|Of P49 | P7 BALL NOSE | 4 |vQ4SVB Ext |-
inch| 1250 | 5000 | 750 |[@|o|o@ |0 |0 |0 | P14 | P140
NEW
RADIUS | 5 |yqLcsrRB Ext | mm 6 20 80 |o|o|loe|le olo]| ps2 | P7 LoLLiPOP | 4 [vQawB Ext | mm 1 6 529 |o|o|o|o|0O|0]| P16 | P136
NEW
RADIUS | 5 |yQELCSRB Ext | mm 6 20 100 |le|oleloe|o|o| pss | p7 SQUARE | 5 |VQ5MHV Ext [inch| .2500 | .5000 | 1125 [0 | 0| @ |0 | O P119 | P142
SQUARE | 4 [vaQamvm Ext [mm| 4 12 26 |o|o|oe|o|o0 P58 | P.128 RADIUS | 5 [VQ5MHVRB Ext [inch| .2500 | .5000 | 1125 |0 | O0|@ |0 | O P120 | P.142
Ext | mm 1 20 32 |o|o|o|oe|0|0| P62 | P14
SQUARE | 3 |vQMHzv SQUARE | 6 |VQ6MHVCH Int |mm| 10 20 38 |o|o|o|0|0|0O]| P123 | P139
Ext [inch| .0625 | .5000 | 11250 [0 |0 |0 |0 |O|O| P68 | P141
RADIUS | 6 |VQBMHVRBCH Int |[mm| 10 20 38 |o|o|O0|0|0|0O]| P124 | P139
VQXL Application Example
<Cutting Conditions>
Material - Ti-6AI-4V ELV

Cutting Mode : External Coolant (Emulsion)
Machining  : CNC Automatic Lathe

@ @

Tool Size : DC=.0079" Tool Size . DC=.0157"
3 flutes 4 flutes

Revolution  : 17000 min-1 Revolution : 17000 min-!

Feed Rate :2.0-3.1IPM Feed Rate :3.91PM

Depth of Cut : ap=.0010" Depth of Cut  : ap=.0020"

Cutting Method : Machining of TORX
There is a Pre-hole
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High-Performance End Mill Series

VQ3XL =

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

20 0

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Pretardened Siel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse Copper Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy
o 5 5 o 5 5 RECOMMENDED CUTTING CONDITIONS
FHA: 35° Side milling
I
z /(BHTAZ 20° » Carbon Steel, Alloy Steel, Heat Resistanse Steel,
o e ; Tvpel Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel
QLE S - - 8 yp Material Cobalt Chromium Alloys, Copper, Copper Alloys
APMX =]
LU LE
RE LU Cutting Speed| Revolution | Table Feed |Depth of cut| Width of cut |Cutting Speed| Revolution | Table Feed |Depth of cut| Width of cut
(mm) | (inch) | (mm) | (inch) | ve (SFM) n (min-1) vf (IPM) ap (inch) ae (inch) vc (SFM) n (min-1) vf (IPM) ap (inch) ae (inch)
0.2 |.008| 0.6 |.024 80 40000 14.2 .0012 .0004 65 32000 1.4 .0012 .0004
0.2 |.008 | 1 .039 80 40000 9.4 .0012 .0004 65 32000 7.5 .0012 .0004
DC 0.2 |.008| 1.6 |.063 80 40000 4.7 .0008 .0004 65 32000 3.8 .0008 .0004
0 0.3 |.012| 0.9 |.035 130 40000 18.9 .0018 .0006 65 21000 9.8 .0018 .0006
- 0.020 0.3 [.012 1.5 |.059 130 40000 14.2 .0018 .0006 65 21000 7.5 .0018 .0006
@ DCONMS 0.3 [.012| 2.4 |.094| 130 40000 71 .0012 .0006 65 21000 3.7 .0012 .0006
0
- 0.005 *
ap
@ The use of SMART MIRACLE coating improves chip discharge dramatically. Depth of Cut
@ Multi-cutter at a small diameter of @0.3 mm are realized.
(mm)
Bottom face milling
X
I
Order Number DC APMX LU LF DCONMS EIO'tOf § Type Carbon Steel, Alloy Steel, Heat Resistanse Steel,
ues| & Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel
Material Cobalt Chromium Alloys, Copper, Copper Alloys
VQ3XLD0020N006 0.2 0.3 0.6 40 4 3 () 1
VQ3XLD0020N010 0.2 0.3 1 40 4 3 () 1
VQ3XLD0020N016 0.2 0.3 1.6 40 4 3 d 1 RE LU Cutting Speed| Revolution | Table Feed | Depth of cut| Width of cut |Cutting Speed| Revolution | Table Feed | Depth of cut | Width of cut
VQ3XLD0030N009 0.3 0.45 09 40 4 3 ) 1 (mm) | (inch) | (mm) | (inch) | ve (SFM) n (min-1) vf (IPM) ap (inch) ae (inch) vc (SFM) n (min-1) vf (IPM) ap (inch) ae (inch)
VQ3XLD0030N015 0.3 0.45 15 40 4 3 °® 1 0.2 .008| 0.6 |.024 80 40000 14.2 .0006 <.0049 65 32000 1.4 .0006 <.0039
0.2 [.008 1 .039 80 40000 9.4 .0004 <.0049 65 32000 7.5 .0004 <.0039
e U 0 D = 0 g £ e E 0.2 |.008| 1.6 |.063 80 40000 4.7 .0002 <.0049 65 32000 3.8 .0002 <.0039
® = NEW 0.3 [.012| 0.9 |.035 130 40000 18.9 .0010 <.0118 65 21000 9.8 .0010 <.0059
0.3 [.012| 1.5 |.059 130 40000 14.2 .0008 <.0118 65 21000 7.5 .0008 <.0059
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. 0.3 |.012]| 2.4 |.094| 130 40000 71 .0004 <.0118 65 21000 3.7 .0004 <.0059
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. 2e
Depth of Cut ‘%ﬁ*@
Slotting
I
Carbon Steel, Alloy Steel, Heat Resistanse Steel,
Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel
Material Cobalt Chromium Alloys, Copper, Copper Alloys
RE LU Cutting Speed | Revolution Table Feed Depth of cut | Cutting Speed | Revolution Table Feed Depth of cut
(mm) | (inch) | (mm) | (inch) vc (SFM) n (min-1) vf (IPM) ap (inch) vc (SFM) n (min-1) vf (IPM) ap (inch)
0.2 |.008| 0.6 |.024 65 30000 10.6 .0006 50 24000 8.7 .0006
0.2 .008 1 .039 65 30000 71 .0004 50 24000 6.5 .0004
0.2 (.008| 1.6 |.063 65 30000 3.5 .0002 50 24000 2.8 .0002
0.3 |.012| 0.9 |.035 100 30000 14.2 .0010 50 16000 7.5 .0010
0.3 [.012| 1.5 |.059 100 30000 10.6 .0008 50 16000 5.5 .0008
0.3 |.012| 2.4 |.094 100 30000 6.5 .0004 50 16000 2.8 .0004
DC
Depth of Cut % % Iap
/h DC : Dia.
@ :USA Stock
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High-Performance End Mill Series

VQ4XL =

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

200

RECOMMENDED CUTTING CONDITIONS

Carbon Steel, Alloy Steel, Cast Iron | ToolSteel, Preardened Seel Hardened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al . -
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy Side milling
© O @ © O O Carbon Steel, Alloy Steel, Heat Resistanse Steel,
Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel
FHA: 35° Material Cobalt Chromium Alloys, Copper, Copper Alloys
E /Y BHTA2 20° g
= - - Z Typet
APMX a RE LU Cutting Speed| Revolution | Table Feed |Depth of cut| Width of cut [Cutting Speed| Revolution | Table Feed |Depth of cut | Width of cut
LU (mm) | (inch) | (mm) | (inch) | ve (SFM) n (min-') vf (IPM) ap (inch) ae (inch) | vc (SFM) n (min-') vf (IPM) ap (inch) ae (inch)
LF 0.4 |.016| 1.2 |.047 165 40000 31.5 .0024 .0008 65 16000 12.6 .0024 .0008
0.4 |.016/ 2 |.079 165 40000 22 .0024 .0008 65 16000 8.7 .0024 .0008
0.4 |.016| 3.2 .126 165 40000 12.6 .0016 .0008 65 16000 5.1 .0016 .0008
0.5 [.020 1.5 |.059 195 38000 35.8 .0030 .0010 65 13000 12.2 .0030 .0010
0.5 |.020| 2.5 |.098 195 38000 24 .0030 .0010 65 13000 8.3 .0030 .0010
DC 0.5 |.020/ 4 |.157 195 38000 15 .0020 .0010 65 13000 5.1 .0020 .0010
0 0.6 (.024| 1.8 |.071 195 32000 354 .0035 .0012 65 11000 12.2 .0035 .0012
- 0.020 0.6 .024/3 [.118| 195 32000 | 25.2 0035 | .0012 65 11000 8.7 0035 | .0012
DCONMS 0.6 .024] 4.8 |.189| 195 32000 | 15 0024 | .0012 65 11000 5.1 0024 | .0012
; 8_005 0.7 [.028| 2.1 |.083 195 27000 36.2 .0041 .0014 65 9100 12.2 .0041 .0014
0.7 |.028| 3.5 |.138 195 27000 25.6 .0041 .0014 65 9100 8.7 .0041 .0014
@ The use of SMART MIRACLE coating improves chip discharge dramatically. 0.7 |.028| 5.6 |.220 195 27000 15 .0028 .0014 65 9100 5.1 .0028 .0014
@ Multi-cutter at a small diameter of @1.0 mm are realized. 0.8 [.031| 2.4 |.094 195 24000 37.8 .0047 .0016 65 8000 12.6 .0047 .0016
(mm) 0.8 |.031/4 |.157 195 24000 26.4 .0047 .0016 65 8000 8.7 .0047 .0016
0.8 |.031| 6.4 .252 195 24000 15 .0031 .0016 65 8000 5.1 .0031 .0016
No.of| S 1 .039/3 |.118 195 20000 37.8 .0059 .0020 65 6500 12.2 .0059 .0020
Order Number DC APMX LU LF DCONMS Iries| 2 |TvPe 1 .039/5 |.197| 195 20000 | 315 0059 | .0020 65 6500 | 10.2 0059 | .0020
1 .039/8 |.315 195 20000 15.7 .0039 .0020 65 6500 5.1 .0039 .0020
VQ4XLD0040N012 04 0.6 1.2 40 4 4 ® 1 ae
VQ4XLD0040N020 0.4 0.6 2 40 4 4 ® 1 Depth of Cut ap
VQ4XLD0040N032 04 0.6 3.2 40 4 4 ® 1
VQ4XLD0050N015 0.5 0.75 1.5 40 4 4 ® 1
VQ4XLDO0050N025 0.5 0.75 2.5 40 4 4 () 1 Bottom face milling
VQ4XLD0050N040 0.5 0.75 4 45 4 4 () 1 ——
Carbon Steel, Alloy Steel, Heat Resistanse Steel,
VQ4XLD0060NO18 0.6 0.9 18 40 4 4 i 1 Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel
VQ4XLD0060N030 0.6 0.9 3 40 4 4 ) 1 : Cobalt Chromium Alloys, Copper, Copper Alloys
Material
VQ4XLD0060N048 0.6 0.9 4.8 45 4 4 ® 1
VQ4XLD0070N021 0.7 1.05 2.1 40 4 4 () 1
VQ4XLD0070N035 0.7 1.05 35 40 4 4 P 1 RE LU (Cutting Speed| Revolution | Table Feed | Depth of cut| Width of cut (Cutting Speed| Revolution | Table Feed |Depth of cut | Width of cut
VQ4XLDO0070N056 0.7 1.05 56 45 4 4 . 1 (mm) | (inch) | (mm) | (inch) | ve (SFM) n (min-') vf (IPM) ap (inch) ae (inch) ve (SFM) n (min-1) vf (IPM) ap (inch) ae (inch)
. . . 0.4 |.016| 1.2 |.047 165 40000 31.5 .0012 <.0157 65 16000 12.6 .0012 <.0079
VQ4XLD0080N024 0.8 1.2 2.4 40 4 4 1o | 1 0.4 .016| 2 |.079| 165 | 40000 | 22 0008 | <.0157 65 16000 8.7 0008 | <.0079
VQ4XLD0080ON040 0.8 1.2 4 40 4 4 ® 1 0.4 |.016| 3.2 .126 165 40000 12.6 .0004 <.0157 65 16000 5.1 .0004 <.0079
VQ4XLD008ON064 0.8 1.2 6.4 45 4 4 ° 1 0.5 |.020| 1.5 |.059| 195 38000 35.8 .0016 <.0197 65 13000 12.2 .0016 <.0098
0.5 |.020| 2.5 |.098 195 38000 24 .0012 <.0197 65 13000 8.3 .0012 <.0098
Lar bRl 140 19 2 -0 - 4o |1 0.5.020 4 .157| 195 | 38000 | 15 0006 | <0197 | 65 | 13000 | 5.1 0006 | <0098
VQ4XLD0100N050 1.0 1.5 5 40 4 4 | e | 1 0.6 |.024] 1.8 |.071| 195 32000 | 354 0020 | <0236 65 11000 12.2 0020 | =<.0118
VQ4XLD0100N080 1.0 1.5 8 45 4 4 ) 1 0.6 .024 3 |.118 195 32000 25.2 .0014 <.0236 65 11000 8.7 .0014 <.0118
o - BEE 0.6 (.024 4.8 |.189 195 32000 15 .0008 <.0236 65 11000 5.1 .0008 <.0118
T == 0.7 |.028| 2.1 |.083 195 27000 36.2 .0022 <.0276 65 9100 12.2 .0022 <.0138
. . o . . 0.7 |.028| 3.5 |.138 195 27000 25.6 .0014 <.0276 65 9100 8.7 .0014 <.0138
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. 0.7 .028 5.6 .220 195 27000 15 0008 <0276 65 9100 5.1 0008 <0138
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. 0.8 |.031| 2.4 |.094 195 24000 37.8 0024 <0315 65 8000 12.6 0024 <0157
0.8 |.031/ 4 |.157 195 24000 26.4 .0016 <.0315 65 8000 8.7 .0016 <.0157
0.8 [.031| 6.4 |.252 195 24000 15 .0010 <.0315 65 8000 5.1 .0010 <.0157
1 039/ 3 [.118 195 20000 37.8 .0031 <.0394 65 6500 12.2 .0031 <.0197
1 039 5 [.197 195 20000 315 .0020 <.0394 65 6500 10.2 .0020 <.0197
1 .039 8 [.315 195 20000 15.7 .0012 <.0394 65 6500 5.1 .0012 <.0197
ae
Depth of Cut %}FP
@ :USA Stock
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High-Performance End Mill Series

VQ4 XL vVQ2XLB

°0

End mill, Short cut length, 4 flute, Long neck Ball nose, Short cut length, 2 flute, Long neck
Carbon ?tieggz;!l it!eg\: )Cast Iron Too\SteeI,(Pi-ha‘r‘desneL Steg,:lzard)enedSlee\ Ha(rg%r;zdR%t;ael Ha(rgggeHc'iQ gt)eel st Aulsteniékt: | Cotzratlt C.hrorRﬁ Alloy] Heat I:Ielsistanse Copper Alloy
RECOMMENDED CUTTING CONDITIONS = = T o
Slotting FHA : 30°
Carbon_ lSteeI,'AIon Steel, o Heat Resistanse Steel, E B2 "
Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel f =
Material Cobalt Chromium Alloys, Copper, Copper Alloys Q - - —t |5 Typet
- |
RE APMX BHTA2 12°
RE LU Cutting Speed Revolution Table Feed Depth of cut | Cutting Speed Revolution Table Feed Depth of cut L LE
(mm) | (inch) | (mm) | (inch) vc (SFM) n (min-1) vf (IPM) ap (inch) vc (SFM) n (min-") vf (IPM) ap (inch)
0.4 [.016| 1.2 .047 130 30000 23.6 .0012 50 12000 9.4 .0012
0.4 .016| 2 |.079 130 30000 16.5 .0008 50 12000 6.7 .0008
0.4 |.016| 3.2 .126 130 30000 9.4 .0004 50 12000 3.8 .0004 RE
0.5 .020| 1.5 |.059| 150 28000 26.4 0016 50 9500 9.1 .0016
0.5 .020] 2.5 .098| 150 28000 17.7 0012 50 9500 5.9 0012 +0.005
0.5 .020 4 |.157 150 28000 1 .0006 50 9500 3.7 .0006 @ DCONMS
0.6 |.024| 1.8 |.071 150 24000 26.4 .0020 50 8000 8.7 .0020 0
0.6 .024/3 [118]| 150 24000 18.9 0014 50 8000 6.3 .0014 - 0.005
0.6 .024| 4.8 .189 150 24000 1.4 .0008 50 8000 3.8 -0008 @ Fracture resistance is improved by adopting a new S-shape, reinforced cutting edge geometry.
0.7 .028) 2.1 .083 150 20000 26.8 .0022 50 6800 9.1 0022 @ SMART MIRACLE coating provides better wear resistance when machining difficult-to-cut materials.
0.7 |.028| 3.5 |.138 150 20000 18.9 .0014 50 6800 6.3 .0014 (mm)
0.7 |.028| 5.6 |.220 150 20000 1 .0008 50 6800 3.7 .0008
0.8 0314 |57 180 | 1so0 | 197 | o016 | S | o0 | &7 | oot No.of
0.8 .031] 6.4 |.252| 150 18000 1.4 0010 50 6000 3.8 0010 Order Number RE DC | ApMX ) LU oN B2 LF  |DCONMS Flutest o | Type
1 .039/ 3 |[.118 150 15000 28.3 .0031 50 4800 9.1 .0031
1 |.039/5 .197 150 15000 23.6 0020 50 4800 7.5 .0020 VQ2XLBR0020N012 0.2 0.4 0.3 1.2 0.36 13.1° 40 4 2 |eo| 1
1 .039/8 |.315 150 15000 11.8 .0012 50 4800 3.8 .0012 VQ2XLBR0020N020 0.2 0.4 0.3 2 0.36 11.9° 40 4 2 e 1
DC VQ2XLBR0020N032 0.2 0.4 0.3 3.2 0.36 10.5° 45 4 2 |e@f 1
Depth of Cut Wm’ VQ2XLBR0025N015 0.25 0.5 0.375 1.5 0.46 12.6° 40 4 2 (@ 1
A VQ2XLBR0025N025 0.25 0.5 0.375 25 0.46 11.2° 40 4 2 |e@f 1
! bC : Dia. VQ2XLBR0025N040 025 | 05 | 0375 | 4 0.46 96° | 45 4 2 |eo] 1
VQ2XLBRO0030N018 0.3 0.6 0.45 1.8 0.56 12.0° 40 4 2 |e@f 1
VQ2XLBR0030N030 0.3 0.6 0.45 3 0.56 10.5° 40 4 2 (@ 1
VQ2XLBRO0030N048 0.3 0.6 0.45 4.8 0.56 8.8° 45 4 2 |e@f 1
VQ2XLBR0035N021 0.35 0.7 0.525 2.1 0.66 11.6° 40 4 2 (@ 1
VQ2XLBR0035N035 0.35 0.7 0.525 3.5 0.66 9.9° 40 4 2 |e@f 1
VQ2XLBR0035N056 0.35 0.7 0.525 5.6 0.66 8.2° 45 4 2 (@ 1
VQ2XLBR0040N024 0.4 0.8 0.6 2.4 0.76 11.2° 40 4 2 |e@f 1
VQ2XLBR0040N040 0.4 0.8 0.6 4 0.76 9.4° 40 4 2 (@ 1
VQ2XLBR0040N064 0.4 0.8 0.6 6.4 0.76 7.6° 50 4 2 |e@f 1
VQ2XLBR0050N030 0.5 1 0.75 3 0.94 10.1° 40 4 2 (@] 1
VQ2XLBR0050N050 0.5 1 0.75 5 0.94 8.2° 40 4 2 |e@f 1
VQ2XLBR0050N080 0.5 1 0.75 8 0.94 6.4° 50 4 2 (@] 1
VQ2XLBR0050N080S06 0.5 1 0.75 8 0.94 8.3° 50 6 2 |e@f 1
VQ2XLBR0050N100 0.5 1 0.75 10 0.94 5.6° 50 4 2 (@] 1
VQ2XLBR0050N100S06 0.5 1 0.75 10 0.94 7.5° 55 6 2 |e@f 1
VQ2XLBR0050N120S06 0.5 1 0.75 12 0.94 6.8° 655 6 2 (@] 1
VQ2XLBR0075N100S06 0.75 1.5 1.1 10 1.44 7.2° 55 6 2 |e@f 1
VQ2XLBR0075N120S06 0.75 1.5 1.1 12 1.44 6.5° 55 6 2 (@] 1
VQ2XLBR0100N100 1.0 2 1.5 10 1.9 4.5° 50 4 2 |e@f 1
VQ2XLBR0100N100S06 1.0 2 1.5 10 1.9 6.9° 655 6 2 |e@f 1
VQ2XLBR0100N120 1.0 2 1.5 12 1.9 3.9° 50 4 2 |e@f 1
VQ2XLBR0100N120S06 1.0 2 1.5 12 1.9 6.1° 55 6 2 || 1
VQ2XLBR0150N120 1.5 3 2.3 12 2.9 5.3° 55 4 2 |e@f 1
VQ2XLBR0150N140 1.5 B 2.3 14 2.9 4.7° 60 4 2 @ 1
VQ2XLBR0150N160 15 3 2.3 16 29 4.3° 60 4 2 |e@f 1
® = NEW
@ :USA Stock
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High-Performance End Mill Series

VQZXLB — Inch sizes NEW

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

°0

Carbon Steel, Alloy Steel, Cast Iron | ToolSteel, Preardened Seel Hardened Seel]  Hardened Steel Hardened Steel Austenitic Cobalt Qhrome Alloy] Heat Resistanse Copper Alloy (inch)
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy
®) [®) O No. of %
Order Number RE DC APMX LU DN B2 LF DCONMS |Flutes| o | Type
FHA : 30° @
- B2 ® VQ2XLBDUO055N3D .0275 .0550 .0413 .1650 .0526 8.6° 1.58 1575 2 @] 1
o ] E Type1 VQ2XLBDUO055N5D .0275 .0550 .0413 .2750 .0526 6.5° 1.58 1575 2 |(@f 1
e § VQ2XLBDUO055N8D .0275 .0550 .0413 .4400 .0526 4.8° 1.97 1575 2 o] 1
RE APMX BHT/-’\Z 120 * VQ2XLBDUO060N3D .0300 .0600 .0450 .1800 .0576 8.1° 1.58 1575 2 |eo| 1
LU L VQ2XLBDUO060N5D .0300 .0600 .0450 .3000 .0576 6.0° 1.58 1575 2 || 1
VQ2XLBDU060N8D .0300 .0600 .0450 .4800 .0576 4.4° 1.97 1575 2 || 1
VQ2XLBDUO063N3D .0315 .0625 .0469 .1875 .0602 7.8° 1.58 1575 2 o] 1
VQ2XLBDUO063N5D .0315 .0625 .0469 .3125 .0602 5.8° 1.58 .1575 2 || 1
RE VQ2XLBDUO063N8D .0315 .0625 .0469 .5000 .0602 4.2° 1.97 1575 2 |ef 1
+0002" VQ2XLBDUO070N3D .0350 .0700 .0525 .2100 .0676 7.1° 1.58 1575 2 |ef 1
DCONMS VQ2XLBDUO070N5D .0350 .0700 .0525 .3500 .0676 5.1° 1.58 1575 2 |ef 1
@ ) VQ2XLBDUO070N8D .0350 .0700 .0525 .5600 .0676 3.6° 1.97 1575 2 |@f 1
- .00020" VQ2XLBDUO078N3D .0390 .0781 .0586 .2343 .0757 6.4° 1.58 1575 2 |ef 1
@ Fracture resistance is improved by adopting a new S-shape, reinforced cutting edge geometry. VQ2XLBDU078N5D 0390 0781 0586 -3905 0757 4.5° 1.77 1575 2 (o] 1
@ SMART MIRACLE coating provides better wear resistance when machining difficult-to-cut materials. VQ2XLBDUO078N8D .0390 | .0781 .0586 | .6248 | .0757 3.1° 1.97 A575 | 2 |e| 1
(inch) ® = NEW
No. off »
Order Number RE DC APMX LU DN B2 LF DCONMS |Flutes| % Type
VQ2XLBDUO016N3D .0080 .0156 .0117 .0468 .0144 13.0° 1.58 1575 2 o 1
VQ2XLBDU016N5D .0080 .0156 .0117 .0780 .0144 11.9° 1.58 1575 2 |o| 1
VQ2XLBDU016N8D .0080 .0156 .0117 1248 .0144 10.5° 1.77 1575 2 |o| 1
VQ2XLBDU020N3D .0100 .0200 .0150 .0600 .0184 12.6° 1.58 .1575 2 o] 1
VQ2XLBDU020N5D .0100 .0200 .0150 .1000 .0184 11.2° 1.58 1575 2 |o| 1
VQ2XLBDU020N8D .0100 .0200 .0150 .1600 .0184 9.6° 1.77 1575 2 o 1
VQ2XLBDU025N3D .0125 .0250 .0188 .0750 .0234 11.9° 1.58 1575 2 |o| 1
VQ2XLBDUO025N5D .0125 .0250 .0188 .1250 .0234 10.3° 1.58 15675 2 o 1
VQ2XLBDU025N8D .0125 .0250 .0188 .2000 .0234 8.6° 1.77 1575 2 e 1
VQ2XLBDUO30N3D .0150 .0300 .0225 .0900 .0284 11.3° 1.58 15675 2 o 1
VQ2XLBDUO030ONS5D .0150 .0300 .0225 .1500 .0284 9.6° 1.58 1575 2 (o 1
VQ2XLBDU030N8D .0150 .0300 .0225 .2400 .0284 7.8° 1.77 .1575 2 || 1
VQ2XLBDUO031N3D .0155 .0313 .0235 .0939 .0297 11.2° 1.58 1575 2 |o| 1
VQ2XLBDUO031N5D .0155 .0313 .0235 .1565 .0297 9.4° 1.58 .1575 2 || 1
VQ2XLBDUO031N8D .0155 .0313 .0235 .2504 .0297 7.6° 1.97 1575 2 |o| 1
VQ2XLBDUO035N3D .0175 .0350 .0263 .1050 .0334 10.8° 1.58 .1575 2 o] 1
VQ2XLBDUO035N5D .0175 .0350 .0263 1750 .0334 8.9° 1.58 1575 2 e 1
VQ2XLBDUO035N8D .0175 .0350 .0263 .2800 .0334 7.1° 1.97 15675 2 o 1
VQ2XLBDU040N3D .0200 .0400 .0300 .1200 .0376 10.1° 1.58 1575 2 o 1
VQ2XLBDU040N5D .0200 .0400 .0300 .2000 .0376 8.2° 1.58 1575 2 o 1
VQ2XLBDU040N8D .0200 .0400 .0300 .3200 .0376 6.3° 1.97 1575 2 |o| 1
VQ2XLBDU045N3D .0225 .0450 .0338 .1350 .0426 9.5° 1.58 1575 2 o] 1
VQ2XLBDUO045N5D .0225 .0450 .0338 .2250 .0426 7.6° 1.58 1575 2 |o| 1
VQ2XLBDU045N8D .0225 .0450 .0338 .3600 .0426 5.8° 1.97 .1575 2 || 1
VQ2XLBDU047N3D .0235 .0469 .0352 1407 .0445 9.4° 1.58 1575 2 |o| 1
VQ2XLBDU047N5D .0235 .0469 .0352 .2345 .0445 7.4° 1.58 .1575 2 || 1
VQ2XLBDU047N8D .0235 .0469 .0352 3752 .0445 5.6° 1.97 1575 2 o 1
VQ2XLBDUO050N3D .0250 .0500 .0375 .1500 .0476 9.0° 1.58 1575 2 o 1
VQ2XLBDUO050N5D .0250 .0500 .0375 .2500 .0476 7.0° 1.58 1575 2 o 1
VQ2XLBDU050N8D .0250 .0500 .0375 .4000 .0476 5.3° 1.97 .1575 2 @] 1
o -Few
@ :USA Stock
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High-Performance End Mill Series

vQ2XLB

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

RECOMMENDED CUTTING CONDITIONS

Titanium Alloys Cobalt Chromium Alloys, Pure Titanium Titanium Alloys Cobalt Chromium Alloys, Pure Titanium
Precipitation Hardening Stainless Steel Precipitation Hardening Stainless Steel
Material Material

RE LU [Cutting Speed| Revolution | Table Feed | Depth of cut | Width of cut Cutiing Speed Revolution | Table Feed | Depth of cut| Width of cut (Cutting Speed| Revolution | Table Feed | Depth of cut| Width of cut RE LU Cutting Speed Revolution | Table Feed | Depth of cut| Width of cut Cutting Speed Revolution | Table Feed | Depth of cut| Width of cut (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) | vc(SFM) | n(min-') | vf(IPM) | ap(inch) | ae(inch) | vc(SFM) | n(min-") | vf(IPM) | ap(inch) | ae (inch) (mm) | (inch) | (mm) | (inch) | ve(SFM) n(min-1) | vi(IPM) | ap(inch) | ae(inch) | vc(SFM) | n(min-') | vf(PM) | ap(inch) | ae(inch) | vc(SFM) | n(min-") | vf(IPM) | ap(inch) | ae(inch)
0.198 .0078| 1.189|.0468| 165 |40000| 47.2 |.0008 |.0016 | 165 [40000| 47.2|.0008 | .0016 | 165 |40000| 37.8|.0012|.0016 0.635.0250 | 3.810{.1500( 330 |25000| 133.9 |.0031 |.0079 | 260 |20000 | 102.4 | .0031 | .0039 | 330 |25000| 102.4 | .0051 | .0063
0.198 |.0078 | 1.981/.0780( 165 [40000| 37.8 |.0008 | .0016 | 165 [40000| 37.8|.0008 | .0016 | 165 |40000| 29.9|.0012|.0016 0.635|.0250| 6.350/.2500| 330 |25000| 102.4 | .0031|.0079 | 260 |20000| 78.7|.0031|.0039 | 330 |25000| 78.7 |.0051 |.0063
0.198.0078 | 3.170/.1248 165 (40000, 26 |.0008 | .0016 | 165 |40000|, 26 |.0008 | .0016 | 165 |40000| 20.9|.0012|.0016 0.635|.0250(10.160|.4000| 330 |25000| 70.9|.0031|.0079 | 260 |20000| 55.1|.0031|.0039 | 295 |23000| 51.2 |.0051 | .0063
0.200|.0079| 1.200.0472| 165 |[40000| 47.2|.0008 | .0016 | 165 |[40000| 47.2|.0008 | .0016 | 165 |40000| 37.8 |.0012|.0016 0.699.0275| 4.191/.1650( 330 |23000| 122 .0039 | .0098 | 260 |[18000| 98.4 |.0031|.0039| 360 |25000| 106.3 | .0051 | .0071
0.200|.0079 | 2.000.0787( 165 [40000| 37.8|.0008 | .0016 | 165 [40000| 37.8|.0008 | .0016 | 165 |40000| 29.9|.0012|.0016 0.699 |.0275| 6.985.2750| 330 [23000| 94.5|.0039 | .0098 | 260 |18000| 74.8|.0031|.0039 | 360 |[25000| 82.7 |.0051 |.0071
0.200|.0079 | 3.200/.1260 165 (40000, 26 |.0008 | .0016 | 165 40000, 26 |.0008 | .0016 | 165 |40000| 20.9|.0012|.0016 0.699 |.0275(11.176|.4400| 330 |23000| 66.9 | .0039 | .0098 | 260 |18000| 51.2|.0031|.0039 | 295 |20000| 47.2|.0051 |.0071
0.250 |.0098 | 1.500/.0591| 205 [40000| 78.7 |.0012|.0020 | 205 [40000| 78.7|.0012|.0020 | 205 |40000| 63 |.0020 |.0020 0.750 |.0295(10.000(.3937| 330 (21000, 82.7 | .0051|.0118 | 260 |17000| 66.9 |.0031|.0039 | 395 |25000| 78.7 |.0051 |.0079
0.250 |.0098 | 2.500/.0984 205 [40000| 59.1|.0012|.0020 | 205 [40000| 59.1|.0012|.0020 | 205 |40000| 47.2|.0020 | .0020 0.750|.0295 [12.000|.4724| 245 |16000| 59.1|.0051|.0118 | 195 |13000| 47.2|.0031|.0039 | 330 |21000| 63 |.0051 |.0079
0.250 |.0098 | 4.000.1575 205 [40000| 39.4 |.0012|.0020 | 205 |40000| 39.4|.0012|.0020 | 205 |40000| 31.5]|.0020 |.0020 0.762.0300| 4.572|.1800( 330 |21000| 118.1 |.0051 |.0118 | 260 |[17000| 94.5|.0031 |.0039 | 395 |25000| 102.4 | .0051 | .0079
0.254 |.0100 | 1.524/.0600( 210 (40000, 78.7 |.0012|.0020 | 210 [40000| 78.7|.0012|.0020 | 210 |40000| 63 |.0020 |.0020 0.762.0300| 7.620.3000| 330 (21000| 90.6|.0051|.0118 | 260 |17000| 70.9|.0031|.0039 | 395 |25000| 78.7 |.0051 |.0079
0.254|.0100| 2.540/.1000( 210 [40000| 59.1|.0012|.0020 | 210 [40000| 59.1|.0012|.0020 | 210 |40000| 47.2|.0020 |.0020 0.762|.0300 |12.192|.4800| 330 (21000, 63 |.0051|.0118 | 260 |17000| 51.2|.0031|.0039 | 330 [21000| 63 |.0051 |.0079
0.254 |.0100 | 4.064.1600( 210 [40000| 39.4 |.0012|.0020 | 210 |[40000| 39.4 |.0012|.0020 | 210 |40000| 31.5]|.0020 | .0020 0.794.0313 | 4.763|.1875( 330 |20000| 106.3 | .0055 |.0157 | 260 |16000| 86.6 | .0039 | .0059 | 460 |28000| 118.1|.0063 | .0118
0.300|.0118 | 1.800/.0709( 245 [40000| 102.4 | .0012 |.0024 | 245 |40000| 102.4 | .0012 | .0024 | 245 |40000| 78.7 | .0020 | .0024 0.794|.0313| 7.938/.3125| 330 |(20000| 82.7 | .0055|.0157 | 260 |16000| 66.9 |.0039 | .0059 | 460 |28000| 90.6 |.0063 | .0118
0.300|.0118 | 3.000.1181| 245 [40000| 78.7 |.0012|.0024 | 245 |40000| 78.7 |.0012|.0024 | 245 |40000| 63 |.0020 | .0024 0.794|.0313(12,700/.5000| 330 [20000| 59.1|.0055|.0157 | 260 |16000| 47.2|.0039|.0059 | 395 |24000| 63 |.0063 | .0118
0.300|.0118 | 4.800.1890( 245 [40000| 55.1|.0012|.0024 | 245 |40000| 55.1|.0012|.0024 | 245 |40000| 43.3|.0020 | .0024 0.889.0350 | 5.334/.2100( 330 |18000| 102.4 | .0063 |.0177 | 260 |14000| 82.7 | .0059 | .0118 | 560 |30000| 118.1 |.0094 | .0197
0.318|.0125| 1.905.0750( 260 [40000| 102.4 | .0012 | .0024 | 260 |40000| 102.4 | .0012 | .0024 | 260 |40000| 78.7 | .0020 | .0024 0.889|.0350| 8.890/.3500| 330 |18000| 78.7 |.0063|.0177 | 260 |14000| 63 |.0059 | .0118 | 560 |30000| 90.6 |.0094 | .0197
0.318].0125| 3.175/.1250( 260 [40000| 78.7 |.0012|.0024 | 260 [40000| 78.7|.0012|.0024 | 260 |40000| 63 |.0020 |.0024 0.889 |.0350 |14.224|.5600| 330 |18000| 55.1|.0063 |.0177 | 260 |14000| 43.3|.0059 | .0118 | 490 |27000| 63 |.0094 | .0197
0.318|.0125| 5.080/.2000( 260 [40000| 55.1|.0012|.0024 | 260 |40000| 55.1|.0012|.0024 | 260 |40000| 43.3|.0020 | .0024 0.992.0391 | 5.951|.2343| 330 |16000| 90.6 |.0079 |.0197 | 260 |13000| 78.7 |.0079|.0197 | 655 |32000| 126 |.0126 |.0315
0.350|.0138| 2.100/.0827( 285 [40000| 126 |.0016|.0028 | 260 |36000| 110.2|.0016 | .0028 | 260 |36000| 86.6|.0024 | .0028 0.9921.0391| 9.919/.3905| 330 |16000| 70.9|.0079|.0197 | 260 |13000| 59.1|.0079|.0197 | 655 |32000| 98.4 |.0126 | .0315
0.350|.0138 | 3.500.1378( 285 (40000, 98.4 | .0016 | .0028 | 260 |36000| 86.6|.0016 | .0028 | 260 |36000| 70.9|.0024 | .0028 0.992.0391(15.870/.6248 | 330 |16000| 51.2|.0079|.0197 | 260 |13000| 43.3|.0079|.0197 | 590 |29000| 66.9 |.0126 | .0315
0.350|.0138 | 5.600.2205 285 [40000| 66.9 |.0016 |.0028 | 260 |36000| 59.1|.0016|.0028 | 260 |36000| 47.2|.0024 |.0028 1.000{.0394 10.000/.3937| 330 |16000| 70.9 |.0079 |.0197 | 260 [13000| 59.1|.0079 |.0197 | 655 |32000| 98.4 |.0126 | .0315
0.381|.0150 | 2.286/.0900( 310 [40000| 137.8 | .0016 | .0028 | 260 |33000| 110.2 | .0016 | .0028 | 260 |33000| 94.5|.0024 | .0028 1.000 |.0394 |12.000(.4724| 330 |16000| 70.9|.0079|.0197 | 260 |13000| 59.1|.0079|.0197 | 590 |29000| 66.9|.0126 | .0315
0.381/.0150| 3.810/.1500( 310 [40000| 106.3 | .0016 | .0028 | 260 |33000| 90.6 |.0016 | .0028 | 260 |33000| 70.9|.0024 |.0028 1.500 |.0591 |12.000(.4724 330 |10000| 63 |.0118 |.0315| 260 | 8500 | 51.2|.0118 | .0315| 655 |21000| 63 |.0189 |.0472
0.381|.0150 | 6.096/.2400( 310 [40000| 74.8|.0016 |.0028 | 260 |33000, 63 |.0016|.0028 | 260 |33000| 47.2|.0024 | .0028 1.500{.0591 14.000/.5512| 330 |10000| 63 |.0118 |.0315| 260 | 8500 | 51.2|.0118 |.0315| 655 |[21000| 63 |.0189 |.0472
0.398 |.0157 | 2.385.0939( 330 [40000|137.8 |.0016 |.0031 | 260 [32000| 110.2 | .0016 | .0031 | 260 |32000| 102.4 | .0024 | .0031 1.500 |.0591 |16.000(.6299| 330 |10000| 63 |.0118 |.0315| 260 | 8500 | 51.2|.0118 | .0315| 655 |21000| 63 |.0189 |.0472
0.398 |.0157 | 3.975/.1565 330 [40000| 118.1 | .0016 | .0031 | 260 [32000| 98.4 | .0016 | .0031 | 260 [32000| 78.7 |.0024 | .0031 X
0.398/.0157| 6.360/.2504| 330 40000/ 82.7 |.0016 |.0031 | 260 |32000| 66.9 | .0016 |.0031 | 260 |32000| 55.1|.0024 | .0031 ivagiod
0.400 |.0157 | 2.400/.0945( 330 [40000| 137.8 | .0016 | .0031 | 260 |32000| 110.2 | .0016 | .0031 | 260 |32000| 102.4 | .0024 | .0031 Depth of Cut i
0.400 |.0157 | 4.000.1575 330 [40000| 118.1 | .0016 | .0031 | 260 [32000| 98.4 | .0016 |.0031 | 260 |32000| 78.7 |.0024 | .0031 W/WWWWW‘:
0.400 |.0157 | 6.400|.2520( 330 |40000| 82.7 | .0016 | .0031 | 260 |32000| 66.9 | .0016 |.0031 | 260 |32000| 55.1|.0024 | .0031 4 RE : Radius
0.445|.0175| 2.667.1050( 330 |36000| 137.8 |.0016 | .0031 | 260 (29000 110.2 | .0016 | .0031 | 260 [29000 | 102.4 | .0024 | .0031 i
0.445(.0175| 4.445/.1750| 330 |36000| 118.1 | .0016 | .0031 | 260 [29000| 98.4 | .0016 | .0031 | 260 |29000| 78.7 |.0024 | .0031 Note 1) The SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electrically
0.445|.0175| 7.112/.2800( 330 |36000| 82.7 | .0016|.0031 | 260 [29000| 66.9 |.0016|.0031 | 260 |[29000| 55.1|.0024 | .0031 transmitted) may not work.
0.500|.0197 | 3.000/.1181| 330 [32000| 137.8 | .0020 | .0039 | 260 |25000| 110.2 | .0020 | .0039 | 260 |27000| 98.4 |.0031 | .0039 When measuring the tool length, please use an internal contact type (non-electrical type) or a laser tool setter.
0.500|.0197 | 5.000.1969( 330 [32000| 118.1|.0020 | .0039 | 260 [25000| 94.5|.0020 | .0039 | 260 |27000| 78.7 |.0031 |.0039 Note 2) When cutting titanium alloys, the use of water-soluble cutting fluid is effective.
0.500.0197| 8.000{.3150| 330 |32000| 98.4 |.0020 |.0039 | 260 [25000| 78.7 |.0020 |.0039 | 260 |27000| 63 |.0031 |.0039 Note 3) If the depth of cut is shallow, the revolution and the feed rate can be increased.
0.500 .0197 |10.000|.3937 245 [24000| 59.1|.0020 |.0039 | 195 [19000| 59.1|.0020 |.0039 | 195 |19000| 47.2|.0031 |.0039
0.500 |.0197 |12.000|.4724 245 [24000| 59.1|.0012|.0039 | 195 |[19000| 59.1|.0012|.0039 | 195 |19000| 47.2|.0016 | .0039
0.508 |.0200| 3.048/.1200( 330 [31000| 137.8 |.0020 | .0039 | 260 |25000| 110.2 |.0020 | .0039 | 260 |25000| 98.4 |.0031 |.0039
0.508 |.0200 | 5.080(.2000( 330 [31000| 118.1 | .0020 | .0039 | 260 |25000| 94.5|.0020 | .0039 | 260 |25000| 78.7 |.0031 |.0039
0.508 |.0200 | 8.128/.3200( 330 [31000| 82.7 | .0020 |.0039 | 260 |25000| 78.7 |.0020 |.0039 | 260 |25000| 63 |.0031|.0039
0.572.0225| 3.429/.1350( 330 (28000 141.7 | .0024 | .0051 | 260 |22000| 110.2 | .0024 | .0039 | 260 |22000| 86.6 |.0039 | .0047
0.572|.0225| 5.715/.2250( 330 (28000 110.2 | .0024 | .0051 | 260 |22000| 86.6 |.0024 | .0039 | 260 |22000| 70.9|.0039 |.0047
0.572|.0225| 9.144/.3600( 330 (28000, 78.7 | .0024 | .0051 | 260 |22000| 59.1|.0024 | .0039 | 260 |22000| 47.2|.0039 |.0047
0.596 |.0235| 3.574/.1407( 330 (27000 141.7 | .0028 | .0059 | 260 [21000| 106.3 | .0028 | .0039 | 295 |24000| 94.5|.0043 | .0055
0.596 |.0235| 5.956|.2345( 330 (27000 110.2 | .0028 | .0051 | 260 [21000| 82.7 | .0028 | .0039 | 295 |24000| 74.8|.0043 | .0055
0.596 |.0235| 9.530/.3752| 330 |[27000| 78.7 | .0028 | .0051 | 260 |[21000| 59.1 |.0028 | .0039 | 260 |21000| 47.2|.0043 | .0055

RE<.039”
RE>.039”
Depth of Cut
RE : Radius

n s« MITSUBISHI MATERIALS s« MITSUBISHI MATERIALS ﬂ



High-Performance End Mill Series

VQ4XLB — Inch sizes NEW

Ball nose, Short cut length, 4 flute, Long neck

20 0

Carbon Steel, Alloy Steel, Cast Iron| ToolStel, Preardened Stel Hacened Stll - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy] Heat Resistanse Copper Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy
0O ) O RECOMMENDED CUTTING CONDITIONS
FHA : 45° Titanium Alloys Cobalt Chromium Alloys, Pure Titanium
' Precipitation Hardening Stainless Steel
z Material
o
J - ] B2 %
a - 3 Typet
! BHTA2 15° 3 RE LU T - T , T -
RE APMX Revolution [Cutting Speed| Table Feed |Depth of cut|Width of cut| Revolution Cutting Speed Table Feed |Depth of cut|Width of cut| Revolution (Cutting Speed| Table Feed [Depth of cut|Width of cut
LU (inch) | (inch) | n (min-1) | ve(SFM) | vf(IPM) | ap(inch) | ae(inch) | n(min-1) | vc(SFM) | vf(IPM) | ap(inch) | ae(inch) | n(min-*) | vc(SFM) | vf(IPM) | ap(inch) | ae (inch)
LF .0400 | .2400| 330 | 16000 | 114.2 | .0087 | .0197 | 260 | 13000 | 94.5 | .0087 | .0197 | 655 |31000 |173.2 | .0126 | .0315
.0400 | .4000| 330 | 16000 | 86.6 | .0087 | .0197 | 260 | 13000 | 70.9 | .0087 | .0197 | 655 |31000 | 133.9 | .0126 | .0315
.0400 | .6400| 330 | 16000 | 63 .0087 | .0197 | 260 |13000| 51.2 | .0087 | .0197 | 655 |31000| 94.5 | .0126 | .0315
.0450 | .2700| 330 | 14000 | 1024 | .0098 | .0217 | 260 | 11000 | 82.7 | .0098 | .0217 | 655 |28000 | 161.4 | .0138 | .0354
RE .0450 | .4500| 330 | 14000| 78.7 | .0098 | .0217 | 260 | 11000 | 63 .0098 | .0217 | 655 | 28000 | 122 .0138 | .0354
+0003" .0450 | .7200| 330 | 14000 | 55.1 | .0098 | .0217 | 260 | 11000 | 43.3 | .0098 | .0217 | 655 |28000| 86.6 | .0138 | .0354
.0470 | .2814| 330 | 13000 | 98.4 | .0102 | .0236 | 260 | 11000 | 82.7 | .0102 | .0236 | 655 |27000 | 157.5 | .0146 | .0354
DCONMS .0470 | .4690| 330 |13000| 74.8 | .0102 | .0236 | 260 | 11000 | 63 | .0102 | .0236 | 655 |27000 122 | .0146 | .0354
- 000020" .0470 | .7504| 330 | 13000| 51.2 | .0102 | .0236 | 260 | 11000 | 43.3 | .0102 | .0236 | 655 |27000| 86.6 | .0146 | .0354
- .0500 | .3000| 330 | 13000 | 98.4 | .0110 | .0256 | 260 | 10000 | 74.8 | .0110 | .0256 | 655 |25000 | 149.6 | .0157 | .0394
@ Fracture resistance is improved by adopting a new S-shape, reinforced cutting edge geometry. .0500 | .5000( 330 | 13000 | 74.8 | .0110 | .0256 | 260 |10000| 59.1 | .0110 | .0256 | 655 | 25000 | 114.2 | .0157 | .0394
@ SMART MIRACLE coating provides better wear resistance when machining difficult-to-cut materials. .0500 | .8000| 330 |13000| 51.2 | .0110 | .0256 | 260 | 10000 | 39.4 | .0110 | .0256 | 655 |25000| 78.7 | .0157 | .0394
(inch) .0545 | .3282| 330 | 11000 | 86.6 | .0118 | .0276 | 260 | 9200 | 70.9 | .0118 | .0276 | 655 |23000 | 141.7 | .0169 | .0433
.0545 | .5470| 330 | 11000 | 66.9 | .0118 | .0276 | 260 | 9200 | 55.1 | .0118 | .0276 | 655 |23000 | 110.2 | .0169 | .0433
No. of % .0545 | .8752| 330 | 11000 | 47.2 | .0118 | .0276 | 260 | 9200 | 394 | .0118 | .0276 | 655 |23000| 74.8 | .0169 | .0433
Order Number RE DC APMX LU DN B2 LF DCONMS |Flutes| & | Type .0625 | .3750| 330 | 10000 | 78.7 | .0138 | .0315 | 260 | 8000 | 63 .0138 | .0315 | 655 | 20000 | 126 .0189 | .0472
@ .0625 | .6250| 330 | 10000 | 59.1 | .0138 | .0315 | 260 | 8000 | 47.2 | .0138 | .0315 | 655 |20000| 98.4 | .0189 | .0472
VQ4XLBDUOSON3D 0400 0800 0600|2400 0761 6.3° 158 1575 7 el 1 .0625 1.0000| 330 | 10000 | 39.4 | .0138 | .0315 | 260 | 8000 | 354 | .0138 | .0315 | 655 |20000| 66.9 | .0189 | .0472
VQ4XLBDUO08SON5D .0400 .0800 .0600 | .4000 .0761 4.4° 1.97 1575 4 (@ 1 <.004" RE (RE<.039")
VQ4XLBDUOSONSD .0400 .0800 .0600 | .6400 .0761 3.0° 1.97 1575 4 (@ 1 Depth of Cut <.008" RE (RE>.039")
VQ4XLBDUO90ON3D .0450 .0900 .0675 | .2700 .0861 5.4° 1.58 1575 4 e 1 ap
VQ4XLBDUO90ON5D .0450 .0900 .0675 | .4500 .0861 3.6° 1.97 1575 4 |ef 1 g RE : Radius
ezl ) (450 (L0 BT ] 2 U 2 1.y 90D 4 (o] 1 Note 1) The SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electrically
VQ4XLBDUO094N3D .0470 .0938 .0704 | .2814 .0899 5.1° 1.58 1575 4 (@ 1 transmitted) may not work.
VQ4XLBDUO094N5D .0470 | .0938 .0704 | 4690 | .0899 3.4° 1.97 A575 | 4 (e 1 When measuring the tool length, please use an internal contact type (non-electrical type) or a laser tool setter.
VQ4XLBDU094N8D .0470 .0938 .0704 | .7504 .0899 2.2° 1.97 1575 4 (@] 1 Note 2) When cutting titanium alloys, the use of water-soluble cutting fluid is effective.
VQ4XLBDU100N3D 0500 1000 0750 | .3000 10961 4.5° 1.58 1575 4 (el 1 Note 3) If the depth of cut is shallow, the revolution and the feed rate can be increased.
VQ4XLBDU100N5D .0500 .1000 .0750 | .5000 .0961 3.0° 1.97 1575 4 (@ 1
VQ4XLBDU100N8D .0500 .1000 .0750 | .8000 .0961 2.0° 1.97 1575 4 (@ 1
VQ4XLBDU109N3D .0545 .1094 .0821 | .3282 .1055 3.7° 1.58 1575 4 (@ 1
VQ4XLBDU109N5D .0545 .1094 .0821 | .5470 .1055 2.4° 1.97 1575 4 (@ 1
VQ4XLBDU109N8D .0545 .1094 .0821 | .8752 .1055 1.5° 217 1575 4 (@ 1
VQ4XLBDU125N3D .0625 .1250 .0938 | .3750 1211 2.5° 1.58 1575 4 e 1
VQ4XLBDU125N5D .0625 11250 .0938 | .6250 1211 1.5° 2.36 1575 4 (@ 1
VQ4XLBDU125N8D .0625 .1250 .0938 | 1.0000 | .1211 1.0° 2.36 1575 4 (@ 1
® = NEW
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High-Performance End Mill Series

VQ4XLRB =+

Corner radius, Short cut length, 4 flute, Long neck

DO

Carbon Steel, Alloy Steel, Cast Iron | ToolSteel, Preardened Seel Hardened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Qhrome Alloy| Heat Resistanse Copper Alloy —(mm)
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy No. of| -
[©) O ©) ©) O O Order Number DC RE APMX LU DN LF DCONMS Flutes| S [Type
FHA: 35° @
o E/‘ % Typer VQ4XLRBD0100R020N050 1.0 0.2 1.5 5.0 0.95 40 4 4 e 1
ﬂj; ~ . 8 VQ4XLRBD0100R010N080 1.0 0.1 1.5 8.0 0.95 45 4 4 (@ 1
RE »J%( T~ ez e VQ4XLRBD0100R020N080 1.0 0.2 1.5 8.0 0.95 45 4 4 |e@| 1
LF P @
r
+0.01
DC
0
- 0.02
@ DCONMS
0
- 0.005
@ The use of SMART MIRACLE coating improves chip discharge dramatically.
@ Multi-cutter at a small diameter of @1.0 mm are realized.
(mm)
No. of [ «
Order Number DC RE APMX LU DN LF DCONMS [Flutes § Type
n
VQ4XLRBD0040R005N012 04 0.05 0.6 1.2 0.36 40 4 4 (@ 1
VQ4XLRBD0040R005N020 0.4 0.05 0.6 2.0 0.36 40 4 4 |e| 1
VQ4XLRBD0040R005N032 0.4 0.05 0.6 3.2 0.36 40 4 4 |ef 1
VQ4XLRBDO0050R005N015 0.5 0.05 0.75 15 0.46 40 4 4 e 1
VQ4XLRBDO0050R010N015 0.5 0.1 0.75 15 0.46 40 4 4 |ef 1
VQ4XLRBDO0050R005N025 0.5 0.05 0.75 2.5 0.46 40 4 4 e 1
VQ4XLRBDO0050R010N025 0.5 0.1 0.75 2.5 0.46 40 4 4 |ef 1
VQ4XLRBDO0050R005N040 0.5 0.05 0.75 4.0 0.46 45 4 4 (@ 1
VQ4XLRBD0050R010N040 0.5 0.1 0.75 4.0 0.46 45 4 4 (@] 1
VQ4XLRBD0060R005N018 0.6 0.05 0.9 1.8 0.56 40 4 4 (@ 1
VQ4XLRBD0060R010N018 0.6 0.1 0.9 1.8 0.56 40 4 4 |ef 1
VQ4XLRBD0060R005N030 0.6 0.05 0.9 3.0 0.56 40 4 4 e 1
VQ4XLRBD0060R010N030 0.6 0.1 0.9 3.0 0.56 40 4 4 (@ 1
VQ4XLRBD0060R005N048 0.6 0.05 0.9 4.8 0.56 45 4 4 e 1
VQ4XLRBD0060R010N048 0.6 0.1 0.9 4.8 0.56 45 4 4 |ef 1
VQ4XLRBD0070R005N021 0.7 0.05 1.05 2.1 0.66 40 4 4 |e| 1
VQ4XLRBD0070R010N021 0.7 0.1 1.05 2.1 0.66 40 4 4 |ef 1
VQ4XLRBD0070R005N035 0.7 0.05 1.05 815 0.66 40 4 4 (@ 1
VQ4XLRBD0070R010N035 0.7 0.1 1.05 3.5 0.66 40 4 4 |ef 1
VQ4XLRBD0070R005N056 0.7 0.05 1.05 5.6 0.66 45 4 4 (@ 1
VQ4XLRBD0070R010N056 0.7 0.1 1.05 5.6 0.66 45 4 4 (@] 1
VQ4XLRBD0080R005N024 0.8 0.05 1.2 24 0.76 40 4 4 (@ 1
VQ4XLRBD0080OR010N024 0.8 0.1 1.2 24 0.76 40 4 4 |ef 1
VQ4XLRBD0080OR005N040 0.8 0.05 1.2 4.0 0.76 40 4 4 |le| 1
VQ4XLRBD0080R010N040 0.8 0.1 1.2 4.0 0.76 40 4 4 (@] 1
VQ4XLRBD008OR005N064 0.8 0.05 1.2 6.4 0.76 45 4 4 |e| 1
VQ4XLRBD008OR010N064 0.8 0.1 1.2 6.4 0.76 45 4 4 |ef 1
VQ4XLRBD0100R010N030 1.0 0.1 1.5 3.0 0.95 40 4 4 e 1
VQ4XLRBD0100R020N030 1.0 0.2 1.5 3.0 0.95 40 4 4 (@ 1
VQ4XLRBD0100R010N050 1.0 0.1 1.5 5.0 0.95 40 4 4 e 1
o = NEw
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High-Performance End Mill Series

VQ4XLRB ~Inch sizes NEW.

Corner radius, Short cut length, 4 flute, Long neck

DO

Carbon Steel, Alloy Steel, Cast Iron | ToolSteel, Preardened Seel Hardened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Qhrome Alloy| Heat Resistanse Copper Alloy (inch)
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy No. ofl
[©) @) ©) ©) O O Order Number DC RE APMX LU DN LF DCONMS Flutes| S [Type
FHA : 35° @
o 8 g Type VQ4XLRBDU040R005N3D 0400 | 0050 | .0600 | .1200 | .0381 1.58 1575 | 4 |e| 1
2 - 8 VQ4XLRBDU040R005N5D 0400 | .0050 | .0600 | .2000 | .0381 1.58 1575 | 4 |e| 1
RE »J%( T~ BHTAZZY" e VQ4XLRBDUO040R005NSD 0400 | .0050 | .0600 3200 .0381 1.77 1575 | 4 |e]| 1
LF VQ4XLRBDU045R005N3D 0450 | 0050 | 0675 | 1350 | .0431 1.58 1575 | 4 |e| 1
VQ4XLRBDU045R005N5D 0450 | .0050 | .0675 | .2250 | .0431 1.58 1575 | 4 |e]| 1
VQ4XLRBDU045R005N8D 0450 | .0050 | 0675 | .3600 | .0431 1.77 1575 | 4 |e| 1
RE VQ4XLRBDU047R003N3D 0469 | .0030 | .0703 | 1407 | .0450 1.58 1575 | 4 |e| 1
+0004" VQ4XLRBDU047R005N3D 0469 | .0050 | 0703 | 1407 | .0450 1.58 1575 | 4 |e| 1
BE VQ4XLRBDU047R008N3D 0469 | .0080 | .0703 | .1407 | .0450 1.58 1575 | 4 |e] 1
5 VQ4XLRBDU047R003N5D 0469 | .0030 | .0703 | .2345 | .0450 1.58 1575 | 4 |e]| 1
" VQ4XLRBDU047R005N5D 0469 | .0050 | .0703 | .2345 | .0450 1.58 1575 | 4 |@] 1
@ 4 VQ4XLRBDU047R008N5D 0469 | .0080 | .0703 | .2345 | .0450 1.58 1575 | 4 |e]| 1
- "00020" VQ4XLRBDU047R003N8D 0469 | .0030 | .0703 | 3752 | .0450 1.77 1575 | 4 |@] 1
@ The use of SMART MIRACLE coating improves chip discharge dramatically. VQ4XLRBDU047R005N8D .0469 .0050 .0703 3752 .0450 1.77 1575 4 |e| 1
@ Multi-cutter at a small diameter of @.1250 inch are realized. VQ4XLRBDU047R008N8D .0469 .0080 .0703 .3752 .0450 1.77 1575 4 (@ 1
(inch) VQ4XLRBDU050R005N3D 0500 | .0050 | .0750 | 1500 | .0481 1.58 1575 | 4 |e| 1
- VQ4XLRBDUO050R005N5D 0500 | .0050 | .0750 | .2500 | .0481 1.58 1575 | 4 |e]| 1
0. of| ¢ VQ4XLRBDUO050R005N8D 0500 | .0050 | .0750 | 4000 | .0481 1.77 1575 | 4 |e| 1
Order Number be RE APMX L PN B | el i e VQ4XLRBDUO55R005N3D | .0550 | .0050 | .0825 | 1650 | .0531 | 158 | 1575 | 4 |e]| 1
VQ4XLRBDU055R005N5D 0550 | .0050 | .0825 | 2750 | .0531 1.58 1575 | 4 |e| 1
VQ4XLRBDU016R003N3D 0156 | .0030 | .0234 | 0468 | .0145 1.58 1575 | 4 |e]| 1 VQAXLRBDU055R005NSD 0550 | 0050 | 0825 | 4400 | 0531 197 575 | 4 el 1
VQ4XLRBDU016R00SN3D 0156 | .0050 | .0234 | .0468 | .0145 1.58 A575 4 e f 1 VQ4XLRBDU060R005N3D 0600 | .0050 | .0900 | 1800 | .0581 158 1575 | 4 |e| 1
VQ4XLRBDU016R003N5D 0156 | .0030 | .0234 | .0780 | .0145 1.58 1575 | 4 |e]| 1 VQAXLRBDUOGOR00SNSD 0600 | 0050 | 0900 | 3000 | os8f 18 ws7s | 2 lel 1
VQ4XLRBDU016R005NSD 0156 | .0050 | .0234 | .0780 | .0145 1.58 A575 1 4 e 1 VQ4XLRBDU060R005NSD 0600 | .0050 | .0900 | 4800 | .0581 1.77 1575 | 4 |e] 1
VQ4XLRBDU016R003N8D 0156 | .0030 | .0234 | .1248 | .0145 1.58 1575 | 4 1o 1 VQ4XLRBDU063R003N3D 0625 | .0030 | .0938 | 1875 | .0606 1.58 1575 | 4 |e]| 1
VQ4XLRBDU016R00SN8D 0156 | 0050 | .0234 | .1248 | .0145 1.58 1575 | 4 Jef 1 VQ4XLRBDUO063R005N3D 0625 | .0050 | .0938 | .1875 | .0606 158 | 1575 | 4 |e]| 1
VQ4XLRBDU020R003N3D 0200 | .0030 | .0300 | .0600 | .0185 1.58 1575 | 4 |e]| 1 VQAXLRBDU0G3R008N3D 0625 | 0080 | 0938 | 1875 | 0606 158 4575 | 2 |el 1
VQ4XLRBDU020R005N3D 0200 | .0050 | .0300 | .0600 | .0185 1.58 1575 | 4 e f 1 VQ4XLRBDU063R003N5D 0625 | 0030 | .0938 | 3125 | .0606 1.58 1575 | 4 |e]| 1
VQ4XLRBDU020R003N5D 0200 | .0030 | .0300 | .1000 | .0185 1.58 1575 | 4 |e| 1 VQAXLRBDU0G3R005N5D 0625 | 0050 | 0938 | 3125 | 0606 158 4575 | 2 |el 1
VQ4XLRBDU020R005NSD :0200 | .0050 | .0300 | .1000 | .0185 1.58 1575 1 4 (e 1 VQ4XLRBDU063R00SN5D 0625 | 0080 | .0938 | 3125 | .0606 1.58 1575 | 4 |e] 1
VQ4XLRBDU020R003N8D 0200 | .0030 | .0300 | .1600 | .0185 1.77 1575 | 4 |e]| 1 VQAXLRBDUOG3R003NSD 0625 | 0030 | 0938 | 5000 | 0606 177 4575 | 2 |el| 1
VQ4XLRBDU020R005N8D :0200 | .0050 | .0300 | .1600 | .0185 1.77 1575 | 4 |e| 1 VQ4XLRBDU063R005N8D 0625 | 0050 | .0938 | 5000 | .0606 1.77 1575 | 4 |e] 1
VQ4XLRBDU025R005N3D 0250 | .0050 | .0375 | .0750 | .0235 1.58 1575 | 4 |e| 1 VQAXLRBDU063R00SNSD 0625 | 0080 | 0938 | 5000 | 0606 177 575 | 4 el 1
VQ4XLRBDU025R005N5D 0250 | .0050 | .0375 | .1250 | .0235 1.58 1575 1 4 e 1 VQ4XLRBDU070R005N3D 0700 | 0050 | 1050 | 2100 | .0681 1.58 1575 | 4 |e| 1
VQ4XLRBDU025R005N8D 0250 | 0050 | .0375 | .2000 | .0235 1.77 1575 | 4 |e| 1 VQ4XLRBDU070R005N5D 0700 | .0050 | .1050 | .3500 | .0681 1.58 1575 | 4 |e| 1
VQ4XLRBDU030R005N3D 0300 | .0050 | .0450 | .0900 | .0285 1.58 575 | 4 e 1 VQ4XLRBDU070R005N8D 0700 | .0050 | .1050 | 5600 | .0681 1.77 1575 | 4 |e] 1
VQ4XLRBDU030R005N5D 0300 | .0050 | .0450 | .1500 | .0285 1.58 1575 | 4 |e]| 1 VOIXLREDUOTER003NSD 0781 o030 1172 | 2343 1 0762 158 2575 12 el 1
VQ4XLRBDU030R005N8D 0300 | .0050 | .0450 | .2400 | .0285 1.77 1575 | 4 |ef 1 VQ4XLRBDU078R005N3D 0781 | .0050 | 1172 | 2343 | 0762 1.58 1575 | 4 |e]| 1
VQ4XLRBDU031R003N3D 0313 | .0030 | .0469 | .0939 | .0298 1.58 1575 | 4 |e]| 1 VQAXLRBDUO78R008N3D 0781 | 0080 | 1172 | 2343 | o762 158 575 | 4 el 1
VQ4XLRBDU031R005N3D 0313 | .0050 | .0469 | .0939 | .0298 1.58 1575 | 4 e 1 VQ4XLRBDU078R003N5D 0781 | .0030 | 1172 | 3905 | .0762 1.58 1575 | 4 |e]| 1
VQ4XLRBDU031R008N3D 0313 | .0080 | .0469 | .0939 | .0298 1.58 1575 | 4 |e| 1 VQAXLRBDUO78R005N5D o781 | 0050 | 1172 | =005 | 0762 158 4575 | 2 |el 1
VQ4XLRBDU031R003NSD 0313 | .0030 | .0469 | .1565 | .0298 1.58 1575 | 4 e f 1 VQ4XLRBDU078R008N5D 0781 | .0080 | 1172 | 3905 | .0762 1.58 1575 | 4 |e]| 1
VQ4XLRBDU031R005N5D 0313 | .0050 | .0469 | .1565 | .0298 1.58 1575 | 4 |e| 1 VQAXLRBDU078R003NSD 0781 | 0030 | 1172 | 6248 | 0762 197 4575 | 4 |el 1
VQ4XLRBDU031R008NSD 0313 | .0080 | .0469 | .1565 | .0298 1.58 1575 1 4 e 1 VQ4XLRBDU078R005N8D 0781 | 0050 | 1172 | 6248 | .0762 1.97 1575 | 4 |e] 1
VQ4XLRBDU031R003N8D 0313 | .0030 | .0469 | 2504 | .0298 1.77 1575 | 4 |e]| 1 VQAXLRBDUO78R008NSD 0781 | 0080 | 1172 | 6248 | o762 197 57 | 4 el 1
VQ4XLRBDU031R005N8D 0313 | .0050 | .0469 | .2504 | .0298 177 1575 1 4 e 1 VQ4XLRBDUOSOR005N3D 0800 | 0050 | .1200 | 2400 | .0773 1.58 1575 | 4 |e| 1
VQ4XLRBDU031R008N8D 0313 | .0080 | .0469 | .2504 | .0298 1.77 1575 | 4 |e| 1 VQ4XLRBDU0SOR005N5D 0800 | .0050 | .1200 | .4000 | .0773 1.77 1575 | 4 |e| 1
VQ4XLRBDUO035R005N3D 0350 | .0050 | .0525 | .1050 | .0335 1.58 575 | 4 e 1 VQ4XLRBDU0SOR005NSD 0800 | .0050 | .1200 | 6400 | .0773 1.97 1575 | 4 |e] 1
VQ4XLRBDU035R005N5D 0350 | .0050 | .0525 | 1750 | .0335 1.58 1575 | 4 |e]| 1 o
VQ4XLRBDU035R005N8D 0350 | .0050 | .0525 | .2800 | .0335 1.77 1575 | 4 |e]| 1 =
o -vew
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High-Performance End Mill Series

VQ4XLRB

Corner radius, Short cut length, 4 flute, Long neck

(inch)
No. of | RECOMMENDED CUTTING CONDITIONS
Order Number bDC RE APMX LU DN LF DCONMS Fiutes| S [Type . -
& Side milling
—
VQ4XLRBDUO090R005N3D .0900 .0050 .1350 .2700 .0873 1.58 1575 4 @] 1 iar?oﬁt_S‘Z‘i"_"*l"oy SStteeI{ Titanium Al EeatHReziSta’;ts':“t"C’}l’S"_i doned Stol
ustenitic stainless steel, itanium oys, re-Hardene eel, naraene: ee
VQ4XLRBDUOQO90R005N5D .0900 .0050 .1350 4500 .0873 1.77 1575 4 |le| 1 Viatorial Cobalt Chromium Alloys, Copper, Coppgr Alloys
VQ4XLRBDUQO90R005N8D .0900 .0050 .1350 .7200 .0873 1.97 1575 4 @] 1
VQ4XLRBDU094R003N3D .0938 .0030 .1406 .2814 .0911 1.58 1575 4 @] 1
VQA4XLRBDU094R00SN3D 0938 0050 1406 2814 0911 1.58 1575 4 |0 1 DC LU Cutting Speed| Revolution | Table Feed |Depth of cut| Width of cut [Cutting Speed| Revolution | Table Feed |Depth of cut| Width of cut
VQ4XLRBDU094R008N3D .0938 .0080 .1406 .2814 .0911 1.58 1575 4 [ J 1 (mm) | (inch) | (mm) ‘ (inch) | ve (SFM) n (min-1) vf (IPM) ap (inch) ae (inch) vc (SFM) n (min-") vf (IPM) ap (inch) ae (inch)
VQ4XLRBDUO094R003NSD 0938 | .0030 | .1406 4690 | 0911 1.77 A575 | 4 e 1 0.396 | 0156 | 1.188 .0468| 165 | 40000 | 315 0023 | .0008 65 16000 | 12.6 0023 | .0008
VQ4XLRBDU094R005N5D .0938 .0050 .1406 4690 .0911 1.77 1575 4 @] 1 0.396 [ .0156 | 1.980].0780 165 40000 22 .0023 .0008 65 16000 8.8 .0023 .0008
VQ4XLRBDU094R008N5D .0938 .0080 .1406 4690 .0911 1.77 1575 4 |le| 1 0.396 | .0156 | 3.168|.1247| 165 40000 12.6 .0016 .0008 65 16000 5 .0016 .0008
VQ4XLRBDU094R003N8D .0938 0030 1406 7504 0911 1.97 1575 4 le| 1 0.400 | .0157 | 1.200|.0472 165 40000 SiES) .0024 .0008 65 16000 12.6 .0024 .0008
0.400 | .0157 | 2.000|.0787 165 40000 22 .0024 .0008 65 16000 8.7 .0024 .0008
VOIXLRBDUOSROOSNSD | 0335 | 0050 | M05 | 7504 | ostt | 1s7 | 1575 | 4 el 1 IR TR T O T - A
: : : : : : : 0.500 |.0197 | 1.500| .0591 195 38000 35.8 .0030 .0010 65 13000 12.2 .0030 .0010
VQ4XLRBDU100R005N3D .1000 .0050 .1500 .3000 .0973 1.58 1575 4 e 1 0.500 [.0197 | 2.500/.0984 195 38000 24 .0030 0010 65 13000 8.3 .0030 0010
VQ4XLRBDU100R005N5D .1000 .0050 .1500 .5000 .0973 1.77 1575 4 || 1 0.500 |.0197 | 4.000|.1575 195 38000 15 .0020 .0010 65 13000 5.1 .0020 .0010
VQ4XLRBDU100R005N8D .1000 .0050 .1500 .8000 .0973 1.97 1575 4 e 1 0.508 |.0200 | 1.524|.0600 195 38000 35.9 .0030 .0010 65 13000 12.3 .0030 .0010
VQ4XLRBDU109R003N3D 1094 | 0030 | .1641 3282 | .1067 1.58 1575 | 4 |e]| 1 0.508 |.0200 | 2.540/.1000| 195 38000 | 23.9 .0030 | .0010 65 13000 8.2 0030 | .0010
0.508 |.0200 | 4.064|.1600 195 38000 15 .0020 .0010 65 13000 5.1 .0020 .0010
VQ4XLRBDU109R00SN3D 1094 0050 1641 3282 1067 1.58 1575 4 (o] 1 0.600 | .0236 | 1.800|.0709 195 32000 354 .0035 .0012 65 11000 12.2 .0035 .0012
VQ4XLRBDU109R008N3D .1094 .0080 .1641 .3282 .1067 1.58 1575 4 |le| 1 0.600 .0236 | 3.000.1181 195 32000 252 10035 0012 65 11000 8.7 0035 0012
VQ4XLRBDU109R003N5D .1094 .0030 .1641 .5470 .1067 1.77 1575 4 || 1 0.600 |.0236 | 4.800/.1890 195 32000 15 0024 0012 65 11000 5.1 0024 0012
VQ4XLRBDU109R005N5D .1094 .0050 .1641 .5470 1067 1.77 1575 4 e 1 0.635 | .0250 | 1.905|.0750 195 30000 33.1 .0037 .0013 65 10000 1" .0037 .0013
VQ4XLRBDU109R008N5D 1094 .0080 .1641 5470 1067 1.77 1575 4 [ 1 0.635 | .0250 | 3.175|.1250 195 30000 23.6 .0037 .0013 65 10000 7.9 .0037 .0013
VQ4XLRBDU109R003N8D 1094 0030 1641 8752 1067 217 1575 4 |e| 1 0.635 |.0250 | 5.080|.2000 195 30000 14.2 .0025 .0013 65 10000 4.7 .0025 .0013
VQ4XLRBDU109R005N8D 1094 0050 1641 8752 1067 217 1575 4 lel| 1 0.700 |.0276 | 2.100|.0827 195 27000 36.2 .0041 .0014 65 9100 12.2 .0041 .0014
0.700 |.0276 | 3.500|.1378 195 27000 25.6 .0041 .0014 65 9100 8.7 .0041 .0014
VQ4XLRBDU109R008N8D .1094 .0080 .1641 .8752 .1067 217 1575 4 |le| 1 0.700 .0276 | 5.600 .2205| 195 27000 15 10028 0014 65 9100 5.1 10028 0014
VQ4XLRBDU125R003N3D 1250 .0030 1875 3750 | 1223 1.58 A575 | 4 e 1 0.762 |.0300 | 2.286/.0900| 195 25000 | 354 .0045 .0015 65 8400 1.9 .0045 .0015
VQ4XLRBDU125R005N3D .1250 .0050 .1875 .3750 1223 1.58 1575 4 e 1 0.762 |.0300 | 3.810|.1500 195 25000 25.6 .0045 .0015 65 8400 8.6 .0045 .0015
VQ4XLRBDU125R008N3D .1250 .0080 .1875 .3750 .1223 1.58 1575 4 le| 1 0.762 | .0300 | 6.096/.2400 195 25000 14.6 .0030 .0015 65 8400 49 .0030 .0015
VQ4XLRBDU125R003N5D 1250 | .0030 | .1875 6250 | .1223 1.77 1575 | 4 |e]| 1 0.795|.0313| 2.385.0939] 195 | 24000 | 34 0047 | .0016 65 8000 | 11.3 0047 | .0016
VQ4XLRBDUT25R00SNSD | 1250 | 0050 | 1875 | 6250 | 1223 | 177 | 1575 | 4 || | U795 033 6360 zs04| 105 | 21000 | 14 | 0031 | o06 | 65 | 8000 | 47 | 0031 | 0ots
VQ4XLRBDU125R008N5D .1250 .0080 .1875 .6250 .1223 1.77 1575 4 |le| 1 0.800 0315 | 2.400.0945| 195 24000 378 0047 0016 65 8000 12.6 0047 0016
VQ4XLRBDU125R003N8D .1250 .0030 1875 1.0000 1223 217 1575 4 |ef 1 0.800 |.0315 | 4.000.1575 195 24000 26.4 0047 0016 65 8000 8.7 0047 0016
VQ4XLRBDU125R005N8D .1250 .0050 1875 1.0000 1223 217 1575 4 |e| 1 0.800 | .0315 | 6.400|.2520 195 24000 15 .0031 .0016 65 8000 5.1 .0031 .0016
VQ4XLRBDU125R008N8D .1250 .0080 1875 1.0000 1223 217 1575 4 |le| 1 0.889 | .0350 | 2.667).1050 195 21000 36.4 .0052 .0018 65 7200 12.5 .0052 .0018
 — 0.889 |.0350 | 4.445|.1750 195 21000 26.5 .0052 .0018 65 7200 9.1 .0052 .0018
¢ = e 0.889 | .0350 | 7.112|.2800 195 21000 14.9 .0035 .0018 65 7200 5.1 .0035 .0018
1.000 | .0394 | 3.000.1181 195 20000 37.8 .0059 .0020 65 6500 12.2 .0059 .0020
1.000 | .0394 | 5.000.1969 195 20000 31.5 .0059 .0020 65 6500 10.2 .0059 .0020
1.000 | .0394 | 8.000| .3150 195 20000 15.7 .0039 .0020 65 6500 5.1 .0039 .0020
1.016 | .0400 | 3.048|.1200 195 19000 35.9 .0060 .0020 65 6300 11.9 .0060 .0020
1.016 | .0400 | 5.080|.2000 195 19000 29.9 .0060 .0020 65 6300 9.9 .0060 .0020
1.016 | .0400 | 8.128.3200 195 19000 15 .0040 .0020 65 6300 5 .0040 .0020
1.143 | .0450 | 3.429|.1350 195 17000 SIS .0067 .0023 65 5600 12.3 .0067 .0023
1.143 | .0450 | 5.715|.2250 195 17000 29.4 .0067 .0023 65 5600 9.7 .0067 .0023
1.143 | .0450 | 9.144/.3600 195 17000 16.1 .0045 .0023 65 5600 5.3 .0045 .0023
ae
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High-Performance End Mill Series

VQ4XLRB

Corner radius, Short cut length, 4 flute, Long neck

RECOMMENDED CUTTING CONDITIONS

Side milling Bottm face milling
I
Carbon Steel, Alloy Steel, Heat Resistant Alloys, Carbon Steel, Alloy Steel, Heat Resistant Alloys,
Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel
Material Cobalt Chromium Alloys, Copper, Copper Alloys Material Cobalt Chromium Alloys, Copper, Copper Alloys
DC LU Cutting Speed| Revolution | Table Feed | Depth of cut| Width of cut |Cutting Speed Revolution | Table Feed | Depth of cut | Width of cut DC LU Cutting Speed| Revolution | Table Feed | Depth of cut| Width of cut |Cutting Speed| Revolution | Table Feed |Depth of cut | Width of cut
(mm) | (inch) | (mm) | (inch)| ve (SFM) n (min-1) vf (IPM) ap (inch) ae (inch) vc (SFM) n (min-1) vf (IPM) ap (inch) ae (inch) (mm) | (inch) | (mm) ‘ (inch) | ve (SFM) n (min-1) vf (IPM) ap (inch) ae (inch) vc (SFM) n (min-1) vf (IPM) ap (inch) ae (inch)
1.191|.0469 | 3.573|.1407 195 16000 35.3 .0070 .0023 65 5300 1.7 .0070 .0023 0.396 [ .0156 | 1.188].0468 165 40000 31.5 .0012 <.0156 65 16000 12.6 .0012 <.0078
1.191 |.0469 | 5.955|.2344 195 16000 27.7 .0070 .0023 65 5300 9.2 .0070 .0023 0.396 [ .0156 | 1.980].0780 165 40000 22 .0008 <.0156 65 16000 8.8 .0008 <.0078
1.191 |.0469 | 9.528 .3751 195 16000 15.1 .0047 .0023 65 5300 5 .0047 .0023 0.396 | .0156 | 3.168| .1247 165 40000 12.6 .0004 <.0156 65 16000 5 .0004 <.0078
1.270 |.0500 | 3.810|.1500 195 15000 354 .0075 .0025 65 5000 11.8 .0075 .0025 0.400 |.0157 | 1.200|.0472 165 40000 SilES .0012 <.0157 65 16000 12.6 .0012 <.0079
1.270 |.0500 | 6.350| .2500 195 15000 28.3 .0075 .0025 65 5000 9.4 .0075 .0025 0.400 | .0157 | 2.000| .0787 165 40000 22 .0008 <.0157 65 16000 8.7 .0008 <.0079
1.270 | .0500 |10.160| .4000 195 15000 14.2 .0050 .0025 65 5000 4.7 .0050 .0025 0.400 | .0157 | 3.200| .1260 165 40000 12.6 .0004 <.0157 65 16000 5.1 .0004 <.0079
1.397 | .0550 | 4.191|.1650 195 14000 35.3 .0083 .0028 65 4600 11.6 .0083 .0028 0.500 |.0197 | 1.500| .0591 195 38000 35.8 .0016 <.0197 65 13000 12.2 .0016 <.0098
1.397 | .0550 | 6.985|.2750 195 14000 28.7 .0083 .0028 65 4600 9.4 .0083 .0028 0.500 |.0197 | 2.500|.0984 195 38000 24 .0012 <.0197 65 13000 8.3 .0012 <.0098
1.397 |.0550 11.176/ .4400 195 14000 15.4 .0055 .0028 65 4600 5.1 .0055 .0028 0.500 | .0197 | 4.000| .1575 195 38000 15 .0006 <.0197 65 13000 5.1 .0006 <.0098
1.524 |.0600 | 4.572|.1800 195 13000 36.9 .0090 .0030 65 4200 11.9 .0090 .0030 0.508 |.0200 | 1.524|.0600 195 38000 35.9 .0016 <.0200 65 13000 12.3 .0016 <.0100
1.524 |.0600 | 7.620| .3000 195 13000 30.7 .0090 .0030 65 4200 9.9 .0090 .0030 0.508 | .0200 | 2.540|.1000 195 38000 23.9 .0012 <.0200 65 13000 8.2 .0012 <.0100
1.524 | .0600 12.192| .4800 195 13000 15.4 .0060 .0030 65 4200 5 .0060 .0030 0.508 | .0200 | 4.064|.1600 195 38000 15 .0006 <.0200 65 13000 5.1 .0006 <.0100
1.588 | .0625 | 4.764|.1876 195 12000 34 .0094 .0031 65 4000 11.3 .0094 .0031 0.600 | .0236 | 1.800|.0709 195 32000 354 .0020 <.0236 65 11000 12.2 .0020 <.0118
1.588 |.0625 | 7.940| .3126 195 12000 28.3 .0094 .0031 65 4000 94 .0094 .0031 0.600 |.0236 | 3.000| .1181 195 32000 25.2 .0014 <.0236 65 11000 8.7 .0014 <.0118
1.588 | .0625 |12.704| .5002 195 12000 14.2 .0063 .0031 65 4000 4.7 .0063 .0031 0.600 | .0236 | 4.800| .1890 195 32000 15 .0008 <.0236 65 11000 5.1 .0008 <.0118
1.778 | .0700 | 5.334|.2100 195 11000 36.4 .0105 .0035 65 3600 11.9 .0105 .0035 0.635 |.0250 | 1.905|.0750 195 30000 33.1 .0020 <.0250 65 10000 1" .0020 <.0125
1.778 | .0700 | 8.890| .3500 195 11000 29.4 .0105 .0035 65 3600 9.6 .0105 .0035 0.635 | .0250 | 3.175|.1250 195 30000 23.6 .0014 <.0250 65 10000 7.9 .0014 <.0125
1.778 | .0700 |14.224| .5600 195 11000 15.6 .0070 .0035 65 3600 5.1 .0070 .0035 0.635 | .0250 | 5.080| .2000 195 30000 14.2 .0008 <.0250 65 10000 4.7 .0008 <.0125
1.984 |.0781 | 5.952|.2343 195 9600 36.3 0117 .0039 65 3200 12.1 0117 .0039 0.700 |.0276 | 2.100|.0827 195 27000 36.2 .0022 <.0276 65 9100 12.2 .0022 <.0138
1.984 |.0781 | 9.920|.3906 195 9600 30.2 .0117 .0039 65 3200 10.1 .0117 .0039 0.700 |.0276 | 3.500|.1378 195 27000 25.6 .0014 <.0276 65 9100 8.7 .0014 <.0138
1.984 |.0781 15.872| .6249 195 9600 15.1 .0078 .0039 65 3200 5 .0078 .0039 0.700 | .0276 | 5.600|.2205 195 27000 15 .0008 <.0276 65 9100 5.1 .0008 <.0138
2,032 |.0800 | 6.096|.2400 195 9400 355 .0120 .0040 65 3100 1.7 .0120 .0040 0.762 | .0300 | 2.286|.0900 195 25000 354 .0023 <.0300 65 8400 11.9 .0023 <.0150
2,032 |.0800 |10.160| .4000 195 9400 29.6 .0120 .0040 65 3100 9.8 .0120 .0040 0.762 | .0300 | 3.810|.1500 195 25000 25.6 .0015 <.0300 65 8400 8.6 .0015 <.0150
2,032 |.0800 |16.256| .6400 195 9400 14.8 .0080 .0040 65 3100 4.9 .0080 .0040 0.762 | .0300 | 6.096|.2400 195 25000 14.6 .0009 <.0300 65 8400 4.9 .0009 <.0150
2,286 |.0900 | 6.858.2700 195 8400 35.7 .0135 .0045 65 2800 11.9 .0135 .0045 0.795 |.0313 | 2.385|.0939 195 24000 34 .0023 <.0313 65 8000 11.3 .0023 <.0157
2.286 | .0900 |11.430| .4500 195 8400 30.4 .0135 .0045 65 2800 101 .0135 .0045 0.795 | .0313 | 3.975|.1565 195 24000 24.6 .0015 <.0313 65 8000 8.2 .0015 <.0157
2.286 | .0900 |18.288| .7200 195 8400 17.2 .0090 .0045 65 2800 5.7 .0090 .0045 0.795 |.0313 | 6.360|.2504 195 24000 14 .0009 <.0313 65 8000 4.7 .0009 <.0157
2,383 |.0938 | 7.149|.2815 195 8000 34 .0141 .0047 65 2700 11.5 .0141 .0047 0.800 |.0315 | 2.400|.0945 195 24000 37.8 .0024 <.0315 65 8000 12.6 .0024 <.0157
2.383 |.0938 |11.915/ .4691 195 8000 29 .0141 .0047 65 2700 9.8 .0141 .0047 0.800 | .0315 | 4.000|.1575 195 24000 26.4 .0016 <.0315 65 8000 8.7 .0016 <.0157
2.383 | .0938 |19.064| .7506 195 8000 16.4 .0094 .0047 65 2700 8.5 .0094 .0047 0.800 |.0315 | 6.400|.2520 195 24000 15 .0010 <.0315 65 8000 5.1 .0010 <.0157
2,540 |,1000 | 7.62.3000 195 7500 354 .0150 .0050 65 2500 11.8 .0150 .0050 0.889 |.0350 | 2.667|.1050 195 21000 36.4 .0028 <.0350 65 7200 12.5 .0028 <.0175
2.540 |.1000| 12.7|.5000 195 7500 29.5 .0150 .0050 65 2500 9.8 .0150 .0050 0.889 | .0350 | 4.445|.1750 195 21000 26.5 .0018 <.0350 65 7200 9.1 .0018 <.0175
2.540 | 1000 | 20.32|.8000 195 7500 17.7 .0100 .0050 65 2500 5.9 .0100 .0050 0.889 |.0350 | 7.112|.2800 195 21000 14.9 .0011 <.0350 65 7200 5.1 .0011 <.0175
2,779 | 1094 | 8.337|.3282 195 6900 35.9 .0164 .0055 65 2300 12 .0164 .0055 1.000 | .0394 | 3.000 .1181 195 20000 37.8 .0031 <.0394 65 6500 12.2 .0031 <.0197
2.779 | 1094 |13.895| .5470 195 6900 29.3 .0164 .0055 65 2300 9.8 .0164 .0055 1.000 | .0394 | 5.000 .1969 195 20000 31.5 .0020 <.0394 65 6500 10.2 .0020 <.0197
2.779 | 1094 |22,232| .8753 195 6900 19.6 .0109 .0055 65 2300 6.5 .0109 .0055 1.000 | .0394 | 8.000/.3150 195 20000 15.7 .0012 <.0394 65 6500 5.1 .0012 <.0197
3.175 | 1250 | 9.525|.3750 195 6000 34 .0187 .0063 65 2000 11.3 .0187 .0063 1.016 | .0400 | 3.048.1200 195 19000 35.9 .0031 <.0400 65 6300 11.9 .0031 <.0200
3.175 | 1250 |15.875| .6250 195 6000 28.3 .0187 .0063 65 2000 9.4 .0187 .0063 1.016 | .0400 | 5.080|.2000 195 19000 29.9 .0020 <.0400 65 6300 9.9 .0020 <.0200
3.75/.1250| 25.411.0000f 195 6000 18.9 .0125 .0063 65 2000 6.3 .0125 .0063 1.016 | .0400 | 8.128.3200 195 19000 15 .0012 <.0400 65 6300 5 .0012 <.0200
ae 1.143 |.0450 | 3.429/.1350 195 17000 37.5 .0035 <.0450 65 5600 12.3 .0035 <.0225
1.143 |.0450 | 5.715|.2250 195 17000 29.4 .0024 <.0450 65 5600 9.7 .0024 <.0225
Depth of Cut 2 1.143 0450 | 9.144).3600| 195 17000 | 16.1 0013 | <.0450 65 5600 5.3 0013 | <0225
ae
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High-Performance End Mill Series

VQ4XLRB

Corner radius, Short cut length, 4 flute, Long neck

RECOMMENDED CUTTING CONDITIONS

Bottm face milling Slotting
I
Carbon Steel, Alloy Steel, Heat Resistant Alloys, Carbon Steel, Alloy Steel, Heat Resistant Alloys,
Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel
Material Cobalt Chromium Alloys, Copper, Copper Alloys Material Cobalt Chromium Alloys, Copper, Copper Alloys
DC LU Cutting Speed| Revolution | Table Feed |Depth of cut| Width of cut |Cutting Speed| Revolution | Table Feed |Depth of cut| Width of cut DC LU Cutting Speed Revolution Table Feed Depth of cut | Cutting Speed Revolution Table Feed Depth of cut

(mm) | (inch) | (mm) | (inch)| ve (SFM) n (min-1) vf (IPM) ap (inch) ae (inch) vc (SFM) n (min-1) vf (IPM) ap (inch) ae (inch) (mm) | (inch) | (mm) ‘ (inch) vc (SFM) n (min-1) vf (IPM) ap (inch) vc (SFM) n (min-1) vf (IPM) ap (inch)
1.191 |.0469 | 3.573|.1407 195 16000 35.3 .0035 <.0469 65 5300 11.7 .0035 <.0235 0.396 [ .0156 | 1.188].0468 120 30000 23.6 .0012 50 12000 9.4 .0012
1.191 |.0469 | 5.955|.2344 195 16000 27.7 .0024 <.0469 65 5300 9.2 .0024 <.0235 0.396 [ .0156 | 1.980].0780 120 30000 16.5 .0008 50 12000 6.6 .0008
1.191 |.0469 | 9.528|.3751 195 16000 15.1 .0013 <.0469 65 5300 5 .0013 <.0235 0.396 | .0156 | 3.168| .1247 120 30000 9.4 .0004 50 12000 3.8 .0004
1.270 |.0500 | 3.810|.1500 195 15000 35.4 .0039 <.0500 65 5000 11.8 .0039 <.0250 0.400 | .0157 | 1.200|.0472 130 30000 23.6 .0012 50 12000 9.4 .0012
1.270 |.0500 | 6.350|.2500 195 15000 28.3 .0026 <.0500 65 5000 9.4 .0026 <.0250 0.400 | .0157 | 2.000|.0787 130 30000 16.5 .0008 50 12000 6.7 .0008
1.270 | .0500 |10.160| .4000 195 15000 14.2 .0014 <.0500 65 5000 4.7 .0014 <.0250 0.400 | .0157 | 3.200| .1260 130 30000 9.4 .0004 50 12000 3.8 .0004
1.397 |.0550 | 4.191|.1650 195 14000 35.3 .0043 <.0550 65 4600 11.6 .0043 <.0275 0.500 | .0197 | 1.500| .0591 150 28000 26.4 .0016 50 9500 9.1 .0016
1.397 | .0550 | 6.985|.2750 195 14000 28.7 .0028 <.0550 65 4600 9.4 .0028 <.0275 0.500 | .0197 | 2.500|.0984 150 28000 17.7 .0012 50 9500 5.9 .0012
1.397 |.0550 |11.176 .4400 195 14000 15.4 .0015 <.0550 65 4600 5.1 .0015 <.0275 0.500 | .0197 | 4.000| .1575 150 28000 11 .0006 50 9500 3.7 .0006
1.524 | .0600 | 4.572|.1800 195 13000 36.9 .0047 <.0600 65 4200 11.9 .0047 <.0300 0.508 | .0200 | 1.524|.0600 150 28000 26.5 .0016 50 9400 8.9 .0016
1.524 |.0600 | 7.620| .3000 195 13000 30.7 .0031 <.0600 65 4200 9.9 .0031 <.0300 0.508 | .0200 | 2.540|.1000 150 28000 17.6 .0012 50 9400 5.9 .0012
1.524 | .0600 12.192| .4800 195 13000 15.4 .0016 <.0600 65 4200 5 .0016 <.0300 0.508 | .0200 | 4.064|.1600 150 28000 11 .0006 50 9400 3.7 .0006
1.588 |.0625 | 4.764|.1876 195 12000 34 .0047 <.0625 65 4000 11.3 .0047 <.0313 0.600 | .0236 | 1.800| .0709 150 24000 26.4 .0020 50 8000 8.7 .0020
1.588 | .0625 | 7.940| .3126 195 12000 28.3 .0031 <.0625 65 4000 9.4 .0031 <.0313 0.600 | .0236 | 3.000|.1181 150 24000 18.9 .0014 50 8000 6.3 .0014
1.588 | .0625 12.704| .5002 195 12000 14.2 .0016 <.0625 65 4000 4.7 .0016 <.0313 0.600 | .0236 | 4.800| 1890 150 24000 1.4 .0008 50 8000 3.8 .0008
1.778 | .0700 | 5.334|.2100 195 11000 36.4 .0055 <.0700 65 3600 11.9 .0055 <.0350 0.635 | .0250 | 1.905|.0750 150 23000 254 .0020 50 7500 8.3 .0020
1.778 | .0700 | 8.890|.3500 195 11000 29.4 .0035 <.0700 65 3600 9.6 .0035 <.0350 0.635 | .0250 | 3.175|.1250 150 23000 18.1 .0014 50 7500 5.9 .0014
1.778 | .0700 |14.224| .5600 195 11000 15.6 .0018 <.0700 65 3600 5.1 .0018 <.0350 0.635 | .0250 | 5.080|.2000 150 23000 10.9 .0008 50 7500 BI5) .0008
1.984 |.0781 | 5.952|.2343 195 9600 36.3 .0063 <.0781 65 3200 121 .0063 <.0391 0.700 | .0276 | 2.100|.0827 150 20000 26.8 .0022 50 6800 9.1 .0022
1.984 |.0781 | 9.920|.3906 195 9600 30.2 .0039 <.0781 65 3200 101 .0039 <.0391 0.700 | .0276 | 3.500|.1378 150 20000 18.9 .0014 50 6800 6.3 .0014
1.984 | .0781 15.872| .6249 195 9600 15.1 .0020 <.0781 65 3200 5 .0020 <.0391 0.700 | .0276 | 5.600|.2205 150 20000 11 .0008 50 6800 3.7 .0008
2,032 |.0800 | 6.096| .2400 195 9400 35.5 .0063 <.0800 65 3100 1.7 .0063 <.0400 0.762 | .0300 | 2.286|.0900 150 19000 26.9 .0023 50 6300 8.9 .0023
2.032 |.0800 |10.160| .4000 195 9400 29.6 .0039 <.0800 65 3100 9.8 .0039 <.0400 0.762 | .0300 | 3.810|.1500 150 19000 19.4 .0015 50 6300 6.4 .0015
2,032 | .0800 16.256| .6400 195 9400 14.8 .0020 <.0800 65 3100 4.9 .0020 <.0400 0.762 | .0300 | 6.096|.2400 150 19000 11.1 .0009 50 6300 3.7 .0009
2.286 | .0900 | 6.858|.2700 195 8400 35.7 .0071 <.0900 65 2800 11.9 .0071 <.0450 0.795 | .0313 | 2.,385|.0939 150 18000 25.5 .0023 50 6000 8.5 .0023
2.286 | .0900 |11.430| .4500 195 8400 30.4 .0047 <.0900 65 2800 101 .0047 <.0450 0.795 | .0313 | 3.975|.1565 150 18000 18.4 .0015 50 6000 6.1 .0015
2,286 | .0900 18.288| .7200 195 8400 17.2 .0024 <.0900 65 2800 5.7 .0024 <.0450 0.795 |.0313 | 6.360|.2504 150 18000 10.5 .0009 50 6000 3.5 .0009
2.383 |.0938 | 7.149|.2815 195 8000 34 .0071 <.0938 65 2700 11.5 .0071 <.0469 0.800 | .0315 | 2.400|.0945 150 18000 28.3 .0024 50 6000 9.4 .0024
2.383 |.0938 |11.915/ .4691 195 8000 29 .0047 <.0938 65 2700 9.8 .0047 <.0469 0.800 | .0315 | 4.000|.1575 150 18000 19.7 .0016 50 6000 6.7 .0016
2,383 | .0938 19.064| .7506 195 8000 16.4 .0024 <.0938 65 2700 5.5 .0024 <.0469 0.800 | .0315 | 6.400|.2520 150 18000 1.4 .0010 50 6000 3.8 .0010
2.540 | .1000 | 7.62.3000 195 7500 35.4 .0079 <.1000 65 2500 11.8 .0079 <.0500 0.889 | .0350 | 2.667|.1050 150 16000 27.7 .0028 50 5400 9.4 .0028
2.540 |.1000| 12.7|.5000 195 7500 29.5 .0051 <.1000 65 2500 9.8 .0051 <.0500 0.889 | .0350 | 4.445|.1750 150 16000 20.2 .0018 50 5400 6.8 .0018
2,540 | 1000 | 20.32.8000 195 7500 17.7 .0028 <.1000 65 2500 5.9 .0028 <.0500 0.889 |.0350 | 7.112|.2800 150 16000 11.3 .0011 50 5400 3.8 .0011
2.779 | 1094 | 8.337|.3282 195 6900 8519 .0087 <.1094 65 2300 12 .0087 <.0547 1.000 |.0394 | 3.000 .1181 150 15000 28.3 .0031 50 4800 9.1 .0031
2.779 | 1094 |13.895| .5470 195 6900 29.3 .0059 <.1094 65 2300 9.8 .0059 <.0547 1.000 | .0394 | 5.000 .1969 150 15000 23.6 .0020 50 4800 7.5 .0020
2,779 | 1094 22.232| .8753 195 6900 19.6 .0035 <.1094 65 2300 6.5 .0035 <.0547 1.000 | .0394 | 8.000.3150 150 15000 11.8 .0012 50 4800 3.8 .0012
3.175 | 1250 | 9.525/.3750 195 6000 34 .0094 <.1250 65 2000 11.3 .0094 <.0625 1.016 | .0400 | 3.048.1200 150 14000 26.5 .0031 50 4700 8.9 .0031
3.175 | 1250 |15.875| .6250 195 6000 28.3 .0063 <.1250 65 2000 9.4 .0063 <.0625 1.016 | .0400 | 5.080].2000 150 14000 22 .0020 50 4700 7.4 .0020
3.75|.1250 | 25.4/1.0000( 195 6000 18.9 .0039 <.1250 65 2000 6.3 .0039 <.0625 1.016 | .0400 | 8.128|.3200 150 14000 11 .0012 50 4700 3.7 .0012
ae 1.143 |.0450 | 3.429/.1350 150 13000 28.7 .0035 50 4200 9.3 .0035

1.143 |.0450 | 5.715|.2250 150 13000 22.5 .0024 50 4200 7.3 .0024

Depth of Cut %%ap 1.143 0450 | 9.144.3600 150 13000 12.3 .0013 50 4200 4 .0013

DC
Depth of Cut % % Iap
4 DC : Dia.
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High-Performance End Mill Series

VQ4XLRB VQXL

200

Corner radius, Short cut length, 4 flute, Long neck End mill, Short cut length, 3 or 4 flute, Long neck DC<03 _ DC>04
Carbon Steel, Alloy Steel, Cast Iron Too\SteeI,Pre-hardenedSteeI,Hard)enedSlee\ Ha(rdened St;ael Ha(rdened St)eel Austenitic Cobalt Chrome Alloy| Heat Resistanse Copper Alloy
(<30HRC) (<45HRC <55HRC >55HRC Stainless Steel Titanium Alloy Alloy
RECOMMENDED CUTTING CONDITIONS ©) ®) ®) 0 0O O
Slotting FHA: 35°
Carbon Steel, Alloy Steel, Heat Resistant Alloys, F | BHTA220° ‘é’ Type1
Austenitic Stainless Steel, Titanium Alloys, Pre-Hardened Steel, Hardened Steel I _1\| - - g
Material Cobalt Chromium Alloys, Copper, Copper Alloys APMX 8
Ly LF
DC LU Cutting Speed Revolution Table Feed Depth of cut | Cutting Speed Revolution Table Feed Depth of cut
(mm) | (inch) | (mm) | (inch) vc (SFM) n (min-1) vf (IPM) ap (inch) vc (SFM) n (min-") vf (IPM) ap (inch)
1.191{.0469 | 3.573|.1407 150 12000 26.5 .0035 50 4000 8.8 .0035
1.191 |.0469 | 5.955|.2344 150 12000 20.8 .0024 50 4000 6.9 .0024
1.191 |.0469 | 9.528|.3751 150 12000 11.3 .0013 50 4000 3.8 .0013 W DC
1.270 |.0500 | 3.810|.1500 150 11000 26 .0039 50 3800 9 .0039 ; 8010
1.270 | .0500 | 6.350|.2500 150 11000 20.8 .0026 50 3800 7.2 .0026 DCONMS
1.270 | .0500 [10.160| .4000 150 11000 10.4 .0014 50 3800 3.6 .0014 @ 0
1.397 |.0550 | 4.191|.1650 150 10000 25.2 .0043 50 3400 8.6 .0043 - 0.005
1.397 | .0550 | 6.985|.2750 150 10000 20.5 .0028 50 3400 7 .0028 o . .
1.397 |.0550 11.176/.4400 150 10000 1 0015 50 3400 3.7 0015 : The .use of SMART MIRACLE coating |mprove§ chip discharge dramatically.
1,524 |.0600| 4572 1800[ 150 9400 26.6 0047 50 3100 8.8 .0047 Multi-cutters at a small diameter of &1 are realized. )
1.524 .0600 | 7.620|.3000 150 9400 22.2 .0031 50 3100 7.3 .0031
1.524 |.0600 [12.192| .4800 150 9400 11.1 .0016 50 3100 3.7 .0016 o
1.588 |.0625 | 4.764|.1876 150 9000 25.5 .0047 50 3000 8.5 .0047 Order Number DC APMX LU DN LF DCONMS No. of 2 Type
1.588 | .0625 | 7.940|.3126 150 9000 21.3 .0031 50 3000 7.1 .0031 Flutes| ¢
1.588 | .0625 12,704 .5002 150 9000 10.6 .0016 50 3000 3.5 .0016
1.778 | .0700 | 5.334/.2100 150 8100 26.8 .0055 50 2700 8.9 .0055 VQXLD0020N006 0.2 0.3 0.6 0.18 40 4 3 ® 1
i oz se0| 150 | a0 | 15 | o018 | o o0 | 38 | oo MEXEDORDNO0D 03 | 05 | 09 [ 028 | 40 ¢ e
1.984].0781] 5.952.2343| 150 7200 27.2 0063 50 2400 9.1 0063 VQXLD0030NO015 03 05 1.5 0.28 40 4 3|e |1
1.984 0781 | 9.920].3906 150 7200 22.7 .0039 50 2400 7.6 .0039 VQXLD0040N010 04 0.6 1 0.37 40 4 4 | e | 1
1.984 |.0781 |15.872| .6249 150 7200 11.3 .0020 50 2400 3.8 .0020 VQXLDO0040NO18 0.4 0.6 1.8 0.37 40 4 4 ® 1
2.032 |.0800 | 6.096| .2400 150 7000 26.5 .0063 50 2300 8.7 .0063
2,032 |.0800 [10.160| .4000 150 7000 22 .0039 50 2300 7.2 .0039 MEXERODSINOID 0.5 0.7 15 0.46 40 4 4 ¢ !
2.032|.0800 16.256.6400| 150 7000 11 .0020 50 2300 3.6 .0020 VQXLD0050N025 0.5 0.7 2.5 0.46 40 4 4| @ | 1
2.286 | .0900 | 6.858|.2700 150 6300 26.8 .0071 50 2100 8.9 .0071 VQXLDO0050N030 0.5 0.7 & 0.46 40 4 4 ® 1
2206 0ol0/18208 20| 150 | oa0 | 129 | oope | 0 200 | 43 | ooz VQXLDO0GONO0 06 | 09 | 3 057 | 40 I N
23830038 | 7.149/.2815| 150 6000 255 0071 50 2000 85 0071 U DL LLy J 3.5 Lds 0 - 4o ] 1
2.383 | .0938 [11.915/ 4691 150 6000 21.7 .0047 50 2000 7.2 .0047 VQXLD0080N024 0.8 1.2 24 0.77 40 4 4 | @ | 1
2.383 | .0938 |19.064| .7506 150 6000 12.3 .0024 50 2000 4.1 .0024 VQXLDO008ON030 0.8 1.2 3 0.77 40 4 4 ® 1
2,540 |.1000 | 7.62|.3000 150 5600 26.5 .0079 50 1900 9 .0079
: 1.2 4 77 4 4 4 1
2,540 1000 | 12.7/.5000 150 5600 22 .0051 50 1900 7.5 .0051 VQXLD0080N040 0.8 0 0 hd
2,540 1000 | 20.32.8000| 150 5600 13.2 .0028 50 1900 45 .0028 VQXLD0100N050 1 15 5 0.96 40 4 4101
2.779 | 1094 | 8.337|.3282 150 5200 27 .0087 50 1700 8.8 .0087 Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
2.779 | 1094 |13.895| .5470 150 5200 221 .0059 50 1700 7.2 .0059 When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
2.779 | 1094 |22.232| .8753 150 5200 14.7 .0035 50 1700 4.8 .0035
3475 | .1250 | 9.525/.3750 150 4500 255 .0094 50 1500 85 .0094 TORX Chart
3.175 | 1250 |15.875| .6250 150 4500 21.3 .0063 50 1500 7.1 .0063
34751250 25.41.0000 150 4500 14.2 .0039 50 1500 4.7 .0039 ISO 10664
Order Number
DC TORX Type
Depth of Cut ap VQXLD0020N006 T4
WA DC - Dia. VQXLDO0030N009 T6
VQXLDO0030N015
VQXLD0040NO10 T8
VQXLD0040N018
VQXLDO0050N015
VQXLDO0050N025 T15
VQXLDO0050N030
VQXLDO0080ON024 125
VQXLDO0080ON040
VQXLD0100N050 T40
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High-Performance End Mill Series

VQXL

End mill, Short cut Ieng_;th, 3 or 4 flute, Long_; neck
RECOMMENDED CUTTING CONDITIONS

Shoulder milling Slotting
Carbon Steel, Alloy Steel, Mild Steel, Alloy Tool Steel, Heat Resistant Alloy, Pre-Hardened Steel, Hardened Steel Carbon Steel, Alloy Steel, Mild Steel, Alloy Tool Steel, Heat Resistant Alloys, Pre-Hardened Steel, Hardened Steel
Austenitic Stainless Steel, Titanium Alloys Austenitic Stainless Steel, Titanium Alloys
Material Cobalt Chromium Alloys, Copper, Copper Alloys Material Cobalt Chromium Alloys, Copper, Copper Alloys
DC LU Cutting gpeed Revqlution Table fged Depth of cut | Depth of cut | Cutting s:peed Revc?lution Table fe_ed Depth of cut | Depth of cut 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) ae (mm) (m/min) (min-1) (mm/min) ap (mm) ae (mm) (mm) | (mm) (m/min) (min-1) (mm/min) ap (mm) (m/min) (min-1) (mm/min) ap (mm)
0.2 | 0.6 25 40000 360 0.03 0.01 20 32000 290 0.03 0.01 0.2 | 0.6 20 30000 270 0.03 15 24000 220 0.03
0.3 | 0.9 40 40000 480 0.045 0.015 20 21000 250 0.045 0.015 0.3 | 0.9 30 30000 360 0.045 14 15000 180 0.045
0.3 | 1.5 40 40000 360 0.045 0.015 20 21000 190 0.045 0.015 03 | 1.5 30 30000 270 0.045 14 15000 140 0.045
04 | 1 50 40000 800 0.06 0.02 20 16000 320 0.06 0.02 04 | 1 40 30000 600 0.06 15 12000 240 0.06
04 1.8 50 40000 560 0.06 0.02 20 16000 220 0.06 0.025 04 | 1.8 40 30000 420 0.06 15 12000 170 0.06
05 | 1.5 60 38000 910 0.075 0.025 20 13000 310 0.075 0.025 05 | 15 45 28000 670 0.075 15 9500 230 0.075
0.5 | 2.5 60 38000 610 0.075 0.025 20 13000 210 0.075 0.025 05 | 2.5 45 28000 450 0.075 15 9500 150 0.075
05 | 3 60 38000 550 0.075 0.025 20 13000 180 0.075 0.025 05 | 3 45 28000 390 0.075 15 9500 130 0.075
0.6 3 60 32000 640 0.09 0.03 20 10500 210 0.09 0.03 0.6 | 3 45 24000 480 0.09 15 7800 160 0.09
0.7 | 3.5 60 27000 650 0.11 0.035 20 9100 200 0.11 0.035 0.7 | 3.5 45 20000 480 0.11 15 6800 140 0.1
0.8 2.4 60 24000 960 0.12 0.04 20 8000 260 0.12 0.04 0.8 | 2.4 45 18000 720 012 15 6000 190 012
0.8 3 60 24000 860 0.12 0.04 20 8000 230 0.12 0.04 08 | 3 45 18000 650 0.12 15 6000 170 0.12
0.8 4 60 24000 670 0.12 0.04 20 8000 190 0.12 0.04 0.8 | 4 45 18000 500 0.12 15 6000 140 0.12
1 5 60 20000 800 0.15 0.05 20 6500 210 0.15 0.05 1 5 45 15000 600 015 15 4800 150 015
-—ae DC
Depth of cut ap Depth of cut W ap
lh DC : Dia.
Bottom face milling 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.
gsg?grl:itisctesigiglcla?; SStte;ZII,’ h—?iltlgn?semekﬁg UEal S RIS RS o5 (PR ) S LRSS Es Note 2) Effective cuttinggof stainless gst(—;e’i titanium alloy and heat resistZEt a(lloy etc. can ﬁey:cr:ieved with the use of i?’nulsion.
Material Cobalt Chromium Alloys, Copper, Copper Alloys Note 3) When the depth of cut is smaller than shown the feed rate can be increased.
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
0.3 | 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 <0.4 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
05 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 | 2.4 60 24000 960 0.06 <0.8 20 8000 260 0.06 <0.4
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

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) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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High-Performance End Mill Series

VQXL = Inch sizes

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

0O 0O

DC<.010 DC>.010

@

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Preerdened Seel Hardened Seel | Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Titanium Alloy Alloy Celgaialley
© @) © © @) @) (inch)
FHA 3% No.of | &
z 1 BHTA220° 2 Type1 Order Number DC APMX LU DN LF DCONMS Flutes % Type
e SSSa S 3
APNIX g VQXLDU047N3D .0469 .0703 .1406 .0450 1.575 1575 4 ) 1
LU VQXLDU047N5D .0469 .0703 .2344 .0450 1.575 .1575 4 ) 1
L VQXLDUO047N8D 0469 0703 3750 0450 1.772 1575 4 | e | 1
VQXLDUO50N3D .0500 .0750 .1500 .0481 1.575 1575 4 ) 1
DC VQXLDUO50N5D .0500 .0750 .2500 .0481 1.575 1575 4 ) 1
__8008,, VQXLDUO50N8D .0500 .0750 .4000 .0481 1.772 1575 4 ) 1
DCONMS VQXLDUO55N3D .0550 .0825 .1650 .0531 1.575 1575 4 ) 1
@ __8002,, VQXLDUO055N5D .0550 .0825 .2750 .0531 1.575 1575 4 ) 1
VQXLDUO055N8D .0550 .0825 4400 .0531 1.772 1575 4 ) 1
@ The use of SMART MIRACLE coating improves chip discharge dramatically. VQXLDUO060N3D .0600 .0900 .1800 .0581 1.575 1575 4 ° 1
@ Multi-cutters at a small diameter of .125 inch or less are realized. (inch) VQXLDUO060N5D .0600 .0900 .3000 .0581 1.575 1575 4 o 1
S VQXLDUO060NSD .0600 .0900 4800 .0581 1.772 1575 4 ) 1
Order Number DC APMX LU DN LF DCONMS Ir;llz.t:: § Type VQXLDU063N3D .0625 .0938 1875 .0606 1.575 1575 4 o | 1
<N VQXLDU063N5D .0625 .0938 3125 .0606 1.575 1575 4 ) 1
VQXLDUO0SN3D .0080 .0120 .0240 .0069 1.575 1575 3 ) 1 VQXLDUO063N8D .0625 .0938 .5000 .0606 1.772 1575 4 ) 1
VQXLDUO08SN5D .0080 .0120 .0400 .0069 1.575 1575 3 ) 1 VQXLDUO070N3D .0700 .1050 .2100 .0681 1.575 1575 4 ) 1
VQXLDUO008SNSD .0080 .0120 .0640 .0069 1.575 1575 3 ) 1 VQXLDUO70N5D .0700 .1050 .3500 .0681 1.575 1575 4 ) 1
VQXLDUO010N3D .0100 .0150 .0300 .0089 1.575 1575 5 ® 1 VQXLDUO70N8D .0700 .1050 .5600 .0681 1.772 1575 4 ) 1
VQXLDUO10N5D .0100 .0150 .0500 .0089 1.575 1575 3 L) 1 VQXLDUO078N3D .0781 172 2344 .0762 1.575 1575 4 ) 1
VQXLDUO10N8D .0100 .0150 .0800 .0089 1.575 1575 & ) 1 VQXLDUO078N5D .0781 A172 .3906 .0762 1.575 1575 4 ) 1
VQXLDUO16N3D .0156 .0234 .0469 .0145 1.575 1575 4 L) 1 VQXLDUO078N8D .0781 172 .6250 .0762 1.969 1575 4 ) 1
VQXLDUO16N5D .0156 .0234 .0781 .0145 1.575 1575 4 ) 1 VQXLDUO8ON3D .0800 .1200 .2400 .0773 1.575 1575 4 ) 1
VQXLDUO016N8D .0156 .0234 .1250 .0145 1.575 1575 4 ) 1 VQXLDUO8ONSD .0800 .1200 .4000 .0773 1.772 1575 4 ) 1
VQXLDUO020N3D .0200 .0300 .0600 .0185 1.575 1575 4 ® 1 VQXLDUO8ON8SD .0800 .1200 .6400 .0773 1.969 .1575 4 ) 1
VQXLDUO20N5D .0200 .0300 .1000 .0185 1.575 1575 4 ) 1 VQXLDUO090N3D .0900 .1350 .2700 .0873 1.575 1575 4 ) 1
VQXLDUO020N8D .0200 .0300 .1600 .0185 1.575 1575 4 ® 1 VQXLDUO090N5D .0900 .1350 .4500 .0873 1.772 1575 4 ) 1
VQXLDUO025N3D .0250 .0375 .0750 .0235 1.575 1575 4 ) 1 VQXLDUO90NSD .0900 .1350 .7200 .0873 1.969 1575 4 ) 1
VQXLDU025N5D .0250 .0375 .1250 .0235 1.575 1575 4 ) 1 VQXLDU094N3D .0938 .1406 .2813 .0911 1.575 1575 4 ) 1
VQXLDU025N8D .0250 .0375 .2000 .0235 1.575 1575 4 ) 1 VQXLDU094N5D .0938 .1406 4688 .0911 1.772 1575 4 ) 1
VQXLDUO30N3D .0300 .0450 .0900 .0285 1.575 1575 4 ) 1 VQXLDU094N8D .0938 .1406 .7500 .0911 1.969 1575 4 ) 1
VQXLDUO30N5D .0300 .0450 .1500 .0285 1.575 1575 4 ) 1 VQXLDU100N3D .1000 .1500 .3000 .0973 1.508 1575 4 o 1
VQXLDUO30N8D .0300 .0450 .2400 .0285 1.575 1575 4 ) 1 VQXLDU100N5D .1000 .1500 .5000 .0973 1.772 1575 4 () 1
VQXLDUO031N3D .0313 .0469 .0938 .0298 1.575 1575 4 ) 1 VQXLDU100N8D .1000 .1500 .8000 .0973 1.969 1575 4 ) 1
VQXLDUO031N5D .0313 .0469 .1563 .0298 1.575 1575 4 ® 1 VQXLDU109N3D .1094 .1641 .3281 .1067 1.575 1575 4 () 1
VQXLDUO031N8D .0313 .0469 .2500 .0298 1.575 1575 4 ) 1 VQXLDU109N5D .1094 1641 .5469 1067 1.772 1575 4 ) 1
VQXLDUO35N3D .0350 .0525 .1050 .0335 1.575 1575 4 ) 1 VQXLDU109N8D .1094 .1641 .8750 .1067 2.165 1575 4 () 1
VQXLDUO35N5D .0350 .0525 1750 .0335 1.575 1575 4 ) 1 VQXLDU125N3D .1250 1875 .3750 1223 1.575 1575 4 ) 1
VQXLDUO35N8D .0350 .0525 .2800 .0335 1.575 1575 4 ) 1 VQXLDU125N5D .1250 .1875 .6250 1223 1.772 1575 4 () 1
VQXLDU040N3D .0400 .0600 .1200 .0381 1.575 1575 4 ) 1 VQXLDU125N8D 1250 1875 1.0000 1223 2.165 1575 4 o 1
VQXLDU040N5D .0400 .0600 .2000 .0381 1.575 1575 4 ® 1 Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
VQXLDUO040N8D 0400 .0600 3200 0381 1.575 1575 4 PY 1 When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
VQXLDU045N3D .0450 .0675 .1350 .0431 1.575 1575 4 [ 1
VQXLDUO045N5D .0450 .0675 .2250 .0431 1.575 1575 4 ° 1
VQXLDU045N8D .0450 .0675 .3600 .0431 1.772 1575 4 ) 1
@ :USA Stock
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High-Performance End Mill Series

VQXL = Inch sizes

End mill, Short cut length, 3 or 4 flute, Long neck
RECOMMENDED CUTTING CONDITIONS

Side milling Bottom face milling

Austenitic Stainless Steel, Pre-Hardened Steel, Austenitic Stainless Steel, Pre-Hardened Steel, Austenitic Stainless Steel, Pre-Hardened Steel, Austenitic Stainless Steel, Pre-Hardened Steel,

Titanium Alloys, Hardened Steel Titanium Alloys, Hardened Steel Titanium Alloys, Hardened Steel Titanium Alloys, Hardened Steel

Cobalt Chromium Alloys, Copper, Cobalt Chromium Alloys, Copper, Cobalt Chromium Alloys, Copper, Cobalt Chromium Alloys, Copper,

Material Copper Alloys Material Copper Alloys Material Copper Alloys Material Copper Alloys
DC LU |Revolution Table |Depth of cut| Depth of cut Revolution Table |Depth of cut| Depth of cut DC LU |Revolution Table |Depth of cut| Depth of cut Revolution Table |Depth of cut| Depth of cut DC LU |Revolution Table |Depth of cut| Depth of cut, it Table |Depth of cut| Depth of cut DC LU |Revolution Table |Depth of cut| Depth of cut Rl Table |Depth of cut| Depth of cut
(inch) | (inch) (em?”lﬁ()) vffTIngM) ineh) | (neh) (em?“lﬁ(; Je(fﬁM) (ineh) | (inch) (inch) | (inch) (em?nqgt)v v;e(IeF?M) ineh) | qinchy | ) vffe(fgw (ineh) | (inch) (inch) | (inch) | - (min-?) vff??gM) neh) | qnehy | ) vffe(FgM) ineh) | (neh) (inch) | (inch) | - (min~1) vff?IeF(’jM) ineh) | qinehy | ) v;E()IeF?M) (ineh) | (inch)
.008 | .024|40000|14.2|.0012|.0004|31000|11.0|.0012|.0004 .060 | .180|13000|36.9/.0090/.0030| 4200|11.9/.0090|.0030 .008 | .024|40000|14.2|.0006|.0080/31000|11.0|.0006|.0040 .060 | .180|13000|36.9/.0047|.0600| 4200{11.9/.0047{.0300
.008 | .040|40000| 9.4|.0012|.0004|31000| 7.3|.0012|.0004 .060 | .300|13000|30.7(.0090{.0030| 4200| 9.9/.0090(.0030 .008 | .040/40000| 9.4|.0004|.0080/31000| 7.3|.0004|.0040 .060 | .300|13000|30.7(.0031|.0600| 4200| 9.9/.0031|.0300
.008 | .064|40000| 4.7|.0008|.0004(31000| 3.7|.0008|.0004 .060 | .480(13000|15.4/.0060/.0030( 4200| 5.0|.0060/.0030 .008 | .064(40000| 4.7(.0002|.0080({31000| 3.7|.0002|.0040 .060 | .480(13000|15.4/.0016|.0600| 4200| 5.0|.0016|.0300
.010 | .030/40000|16.5|.0015|.0005|25000|10.3|.0015|.0005 .063 | .188|12000|34.0(.0094|.0031| 4000|11.3|.0094|.0031 .010 | .030/40000|16.5|.0008|.0100/25000|10.3|.0008|.0050 .063 | .188|12000|34.0(.0047|.0625| 4000|11.3|.0047|.0313
.010 | .050/40000|11.8|.0015|.0005(25000| 7.4|.0015|.0005 .063 | .313(12000|28.3|.0094|.0031( 4000| 9.4|.0094.0031 .010 | .050(40000|11.8(.0006|.0100{25000| 7.4|.0006|.0050 .063 | .313(12000|28.3/.0031|.0625| 4000| 9.4|.0031|.0313
.010 | .080|40000| 6.1].0010|.0005|25000| 3.8|.0010|.0005 .063 | .500/12000|14.2|.0063|.0031| 4000| 4.7|.0063|.0031 .010 | .080/40000| 6.1|.0003|.0100/25000| 3.8|.0003|.0050 .063 | .500/12000|14.2|.0016|.0625| 4000| 4.7|.0016|.0313
.016 | .047|40000|31.5/.0023|.0008/16000|12.6|.0023|.0008 .070 | .210|11000|36.4|.0105|.0035| 3600|11.9/.0105|.0035 .016 | .047|40000|31.5|.0012|.0156|16000|12.6|.0012|.0078 .070 | .210|11000|36.4|.0055|.0700| 3600{11.9|.0055|.0350
.016 | .078|40000|22.0|.0023|.0008(16000| 8.8|.0023|.0008 .070 | .350(11000|29.4/.0105|.0035( 3600| 9.6|.0105/.0035 .016 | .078(40000|22.0(.0008|.0156(16000| 8.8|.0008|.0078 .070 | .350(11000|29.4|.0035|.0700| 3600| 9.6|.0035|.0350
.016 | .125|40000|12.6|.0016|.0008/16000| 5.0|.0016|.0008 .070 | .560/11000|15.6/.0070/.0035| 3600| 5.1|.0070|.0035 .016 | .125|40000|12.6|.0004|.0156|16000| 5.0|.0004|.0078 .070 | .560|11000|15.6/.0018|.0700| 3600| 5.1|.0018{.0350
.020 | .060|38000|35.9/.0030{.0010{13000{12.3|.0030/.0010 .078 | .234| 9600|36.3(.0117|.0039( 3200{12.1|.0117|.0039 .020 | .060(38000|35.9(.0016|.0200(13000{12.3|.0016/.0100 .078 | .234| 9600|36.3|.0063|.0781| 3200(12.1|.0063|.0391
.020 | .010|38000|23.9|.0030|.0010{13000| 8.2|.0030|.0010 .078 | .391| 9600|30.2|.0117|.0039| 3200|10.1|.0117|.0039 .020 | .010|38000|23.9|.0012|.0200{13000| 8.2|.0012|.0100 .078 | .391| 960030.2(.0039|.0781| 3200{10.1|.0039/.0391
.020 | .016|38000|15.0|.0020{.0010{13000| 5.1|.0020/.0010 .078 | .625( 9600|15.1(.0078|.0039( 3200| 5.0{.0078|.0039 .020 | .016(38000|15.0(.0006|.0200(13000| 5.1|.0006/.0100 .078 | .625( 9600|15.1/.0020|.0781| 3200| 5.0|.0020|.0391
.025 | .075|30000|33.1|.0038|.0013|10000|11.0|.0038|.0013 .080 | .240| 9400|35.5/.0120/.0040| 3100|11.7|.0120|.0040 .025 | .075|30000|33.1|.0020|.0250{10000|11.0|.0020|.0125 .080 | .240| 9400|35.5/.0063|.0800| 3100{11.7|.0063|.0400
.025 | .125|30000|23.6|.0038|.0013(10000| 7.9/.0038/.0013 .080 | .400( 9400|29.6(.0120/.0040( 3100| 9.8|.0120/.0040 .025 | .125(30000|23.6(.0014|.0250(10000| 7.9/.0014|.0125 .080 | .400( 9400|29.6(.0039/.0800| 3100| 9.8|.0039|.0400
.025 | .200{30000|14.2|.0025|.0013|10000| 4.7|.0025|.0013 .080 | .640| 9400|14.8/.0080/.0040| 3100| 4.9/.0080|.0040 .025 | .200/30000|14.2|.0008|.0250{10000| 4.7|.0008|.0125 .080 | .640| 9400|14.8/.0020|.0800| 3100| 4.9/.0020(.0400
.030 | .090|25000|35.4|.0045|.0015( 8400|11.9/.0045|.0015 .090 | .270( 8400|35.7(.0135|.0045( 2800|11.9|.0135|.0045 .030 | .090(25000|35.4(.0023|.0300( 8400|11.9/.0023|.0150 .090 | .270( 8400|35.7(.0071|.0900| 2800(11.9|.0071|.0450
.030 | .150|25000|25.6|.0045|.0015| 8400| 8.6|.0045|.0015 .090 | .450| 8400|30.4|.0135/.0045| 2800|10.1|.0135|.0045 .030 | .150|25000|25.6|.0015|.0300| 8400| 8.6|.0015|.0150 .090 | .450| 8400|30.4/.0047|.0900| 2800{10.1|.0047{.0450
.030 | .240|25000|14.6|.0030|.0015( 8400| 4.9/.0030/.0015 .090 | .720( 8400|17.2(.0090|.0045( 2800| 5.7|.0090/.0045 .030 | .240(25000|14.6(.0009|.0300( 8400| 4.9/.0009/.0150 .090 | .720( 8400|17.2|.0024|.0900| 2800| 5.7|.0024|.0450
.031 | .094|24000|34.0/.0047|.0016| 8000/11.3|.0047|.0016 .094 | .281| 8000|34.0{.0141(.0047| 2700/11.5|.0141|.0047 .031 | .094|24000|34.0{.0023|.0313| 8000/11.3|.0023|.0157 .094 | .281| 8000|34.0{.0071(.0930] 2700|11.5/.0071|.0469
.031 | .156|24000|24.6|.0047|.0016| 8000| 8.2|.0047|.0016 .094 | .469| 8000|29.0(.0141|.0047| 2700| 9.8|.0141|.0047 .031 | .156|24000|24.6|.0015|.0313| 8000| 8.2|.0015|.0157 .094 | .469| 8000|29.0(.0047|.0930| 2700| 9.8|.0047|.0469
.031 | .250/24000|14.0|.0031/.0016| 8000, 4.7|.0031|.0016 .094 | .750| 8000|16.4|.0094(.0047| 2700, 5.5/.0094|.0047 .031 | .250|24000|14.0{.0009|.0313| 8000 4.7|.0009|.0157 .094 | .750| 8000|16.4|.0024|.0930] 2700| 5.5/.0024|.0469
.035 | .105|21000|36.4 |.0053|.0018| 7200|12.5|.0053|.0018 .100 | .300| 7500|35.4|.0150{.0050| 2500|11.8|.0150(.0050 .035 | .105|21000|36.4|.0028|.0350| 7200|12.5|.0028|.0175 .100 | .300| 7500|35.4|.0079|.1000| 2500|11.8|.0079|.0500
.035 | .175|21000|26.5|.0053|.0018( 7200| 9.1|.0053|.0018 .100 | .500( 7500|29.5/.0150/.0050( 2500| 9.8|.0150/.0050 .035 | .175(21000|26.5(.0018|.0350( 7200| 9.1|.0018/.0175 100 | .500( 7500|29.5/.0051|.1000| 2500| 9.8|.0051|.0500
.035 | .280(21000|14.9|.0035|.0018| 7200| 5.1|.0035|.0018 .100 | .800| 7500(17.7(.0100{.0050| 2500| 5.9/.0100(.0050 .035 | .280/21000|14.9/.0011|.0350| 7200| 5.1|.0011|.0175 .100 | .800| 7500|17.7(.0028|.1000| 2500| 5.9/.0028|.0500
.040 | .120|19000|35.9|.0060{.0020( 6300/ 11.9/.0060/.0020 109 | .328( 6900|35.9/.0164|.0055( 2300(12.0|.0164|.0055 .040 | .120(19000|35.9(.0031|.0400( 6300|11.9/.0031|.0200 109 | .328( 6900|35.9(.0087|.1094| 2300(12.0|.0087|.0547
.040 | .200(19000|29.9|.0060|.0020| 6300| 9.9|.0060(.0020 109 | .547| 6900|29.3|.0164|.0055| 2300| 9.8|.0164|.0055 .040 | .200/19000|29.9|.0020|.0400| 6300| 9.9|.0020|.0200 109 | .547| 6900|29.3|.0059|.1094| 2300| 9.8|.0059|.0547
.040 | .320/19000|15.0|.0040|.0020( 6300| 5.0|.0040/.0020 109 | .875( 6900|19.6/.0109|.0055( 2300| 6.5|.0109/.0055 .040 | .320(19000(15.0(.0012|.0400( 6300| 5.0|.0012|.0200 109 | .875( 6900|19.6(.0035|.1094| 2300| 6.5|.0035|.0547
.045 | .135|17000|37.5|.0068|.0023( 5600(12.3|.0068|.0023 125 | .375( 6000|34.0(.0188|.0063( 2000|11.3|.0188|.0063 .045 | .135(17000|37.5(.0035|.0450( 5600(12.3|.0035|.0225 125 | .375( 6000|34.0(.0094|.1250| 2000(11.3|.0094|.0625
.045 | .225|17000|29.4|.0068|.0023| 5600| 9.7|.0068|.0023 125 | .625| 6000|28.3|.0188|.0063| 2000| 9.4|.0188|.0063 .045 | .225|17000|29.4|.0024|.0450| 5600| 9.7|.0024|.0225 125 | .625| 6000|28.3|.0063|.1250| 2000| 9.4|.0063|.0625
.045 | .360|17000|16.1|.0045/.0023| 5600, 5.3|.0045|.0023 125 1.000| 6000|18.9/.0125|.0063| 2000| 6.3|.0125|.0063 .045 | .360|17000|16.1{.0013|.0450| 5600, 5.3|.0013|.0225 125 |1.000| 6000|18.9(.0039|.1250| 2000| 6.3|.0039|.0625
.047 | .141|16000|35.3|.0070|.0023| 5300|11.7|.0070|.0023 .047 | .141|16000|35.3|.0035|.0469| 5300|11.7|.0035|.0235
.047 | .234|16000|27.7|.0070{.0023| 5300, 9.2|.0070|.0023 o .047 | .234|16000|27.7|.0024|.0469| 5300, 9.2|.0024|.0235 ae
.047 | .375|16000|15.1|.0047|.0023| 5300| 5.0|.0047|.0023 Depth of Cut ap .047 | .375|16000|15.1|.0013|.0469| 5300| 5.0|.0013|.0235 Depth of Cut %ﬁhp
.050 | .150|15000|35.4|.0075|.0025( 5000/ 11.8|.0075|.0025 .050 | .150(15000|35.4(.0039|.0500( 5000/ 11.8|.0039/.0250
.050 | .250(15000|28.3|.0075|.0025| 5000| 9.4|.0075|.0025 .050 | .250|15000|28.3|.0026|.0500| 5000| 9.4|.0026|.0250
.050 | .400|15000|14.2|.0050(.0025| 5000 4.7 |.0050|.0025 .050 | .400|15000|14.2|.0014|.0500| 5000 4.7|.0014|.0250
.055 | .165|14000|35.3|.0083|.0028| 4600|11.6|.0083|.0028 .055 | .165|14000|35.3|.0043|.0550| 4600|11.6|.0043|.0275
.055 | .275|14000|28.7 |.0083|.0028( 4600 9.4/.0083/.0028 .055 | .275(14000|28.7 |.0028|.0550( 4600  9.4|.0028|.0275
.055 | .440(14000|15.4|.0055|.0028| 4600 5.1|.0055|.0028 .055 | .440/14000|15.4|.0015|.0550| 4600 5.1/.0015|.0275
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. 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. 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 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. Note 3) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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High-Performance End Mill Series

VQXL

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

= Inch sizes

RECOMMENDED CUTTING CONDITIONS

Slotting

Carbon Steel, Alloy Steel, Heat Resistant Alloys, Carbon Steel, Alloy Steel, Heat Resistant Alloys,

Austenitic Stainless Steel, Pre-Hardened Steel, Austenitic Stainless Steel, Pre-Hardened Steel,

Titanium Alloys, Hardened Steel Titanium Alloys, Hardened Steel

Cobalt Chromium Alloys, Copper, Cobalt Chromium Alloys, Copper,

Material | Copper Alloys Material | Copper Alloys
DC LU |Revolution|Table feed Bt Revolution | Table feed D e DC LU [Revolution |Table feed Deginaie Revolution | Table feed Bl

(inch) | (inch) | (min-1) | vf(IPM) (i:gh) (min-1) | vf (IPM) (i:gh) (inch) | (inch) | (min-1) | vf (IPM) (i:gh) (min-1) | vf(IPM) (i:gh)
.008 | .024 | 30000 | 10.6 | .0006 | 24000 | 8.5 | .0006 .060 | .180( 9400 | 26.6 | .0047 [ 3100 8.8 | .0047
.008 | .040 | 30000 | 7.1 | .0004 | 24000 | 5.7 | .0004 .060 | .300( 9400 | 22.2 | .0031 [ 3100 7.3 | .0031
.008 | .064 | 30000 3.5 | .0002 | 24000 | 2.8 | .0002 .060 | .480| 9400 | 11.1 | .0016 [ 3100 3.7 | .0016
.010 | .030 | 30000 | 12.4 | .0008 | 19000 | 7.9 | .0008 .063 | .188 9000 | 25.5 | .0047 [ 3000 8.5 | .0047
.010 | .050 | 30000 8.9 | .0006 | 19000 | 5.6 | .0006 .063 | .313| 9000 | 21.3 | .0031 [ 3000 71 .0031
.010 | .080 | 30000 | 4.6 | .0003 | 19000 | 2.9 | .0003 .063 | .500( 9000 | 10.6 | .0016 [ 3000 3.5 | .0016
.016 | .047 | 30000 | 23.6 | .0012 | 12000 | 9.4 | .0012 .070 | .210( 8100 | 26.8 | .0055 [ 2700 8.9 | .0055
.016 | .078 | 30000 | 16.5 | .0008 [ 12000 | 6.6 | .0008 .070 | .350| 8100 | 21.7 | .0035 [ 2700 7.2 | .0035
.016 | .125 | 30000 9.4 | .0004 [ 12000 | 3.8 | .0004 .070 | .560( 8100 | 11.5 | .0018 [ 2700 3.8 |.0018
.020 | .060 | 28000 | 26.5 | .0016 | 9400 | 8.9 | .0016 .078 | .234| 7200 | 27.2 | .0063 [ 2400 9.1 .0063
.020 | .010| 28000 | 17.6 | .0012 | 9400 | 5.9 | .0012 .078 | .391| 7200 | 22.7 | .0039 | 2400 7.6 | .0039
.020 | .016 | 28000 | 11.0 | .0006 | 9400 | 3.7 | .0006 .078 | .625| 7200 | 11.3 | .0020 [ 2400 3.8 | .0020
.025 | .075| 23000 | 25.4 | .0020 | 7500 | 8.3 | .0020 .080 | .240( 7000 | 26.5 | .0063 [ 2300 8.7 | .0063
.025 | .125| 23000 | 18.1 | .0014 | 7500 | 5.9 | .0014 .080 | .400| 7000 | 22.0 | .0039 | 2300 7.2 | .0039
.025 | .200 | 23000 | 10.9 | .0008 | 7500 | 3.5 | .0008 .080 | .640( 7000 | 11.0 | .0020 [ 2300 3.6 | .0020
.030 | .090 | 19000 | 26.9 | .0023 | 6300 | 8.9 | .0023 .090 | .270| 6300 | 26.8 | .0071 [ 2100 8.9 | .0071
.030 | .150| 19000 | 19.4 | .0015 | 6300 | 6.4 | .0015 .090 | .450( 6300 | 22.8 | .0047 [ 2100 7.6 | .0047
.030 | .240 | 19000 | 11.1 | .0009 | 6300 | 3.7 | .0009 .090 | .720| 6300 | 12.9 | .0024 [ 2100 4.3 | .0024
.031|.094| 18000 | 25.5 | .0023 | 6000 | 8.5 | .0023 .094 | .281| 6000 | 25.5 | .0071 [ 2000 8.5 | .0071
.031 | .156 | 18000 | 18.4 | .0015 | 6000 | 6.1 .0015 .094 | .469( 6000 | 21.7 | .0047 [ 2000 7.2 | .0047
.031 | .250 | 18000 | 10.5 | .0009 | 6000 | 3.5 | .0009 .094 | .750| 6000 | 12.3 | .0024 [ 2000 41 .0024
.035 | .105| 16000 | 27.7 | .0028 | 5400 | 9.4 | .0028 .100 | .300( 5600 | 26.5 | .0079 [ 1900 9.0 | .0079
.035 | .175| 16000 | 20.2 | .0018 | 5400 | 6.8 | .0018 .100 | .500| 5600 | 22.0 | .0051 [ 1900 7.5 | .0051
.035 | .280 | 16000 | 11.3 | .0011 5400 | 3.8 .0011 .100 | .800( 5600 | 13.2 | .0028 [ 1900 4.5 | .0028
.040 | .120 | 14000 | 26.5 | .0031 | 4700 | 8.9 | .0031 109 | .328| 5200 | 27.0 | .0087 [ 1700 8.8 | .0087
.040 | .200 | 14000 | 22.0 | .0020 | 4700 | 7.4 | .0020 .109 | .547| 5200 | 22.1 | .0059 [ 1700 7.2 | .0059
.040 | .320| 14000 | 11.0 | .0012 | 4700 | 3.7 | .0012 .109 | .875| 5200 | 14.7 | .0035 [ 1700 4.8 | .0035
.045 | .135| 13000 | 28.7 | .0035 | 4200 | 9.3 | .0035 425 | .375| 4500 | 25.5 | .0094 [ 1500 8.5 | .0094
.045 | .225| 13000 | 22.5 | .0024 | 4200 | 7.3 | .0024 125 | .625( 4500 | 21.3 | .0063 [ 1500 71 .0063
.045 | .360 | 13000 | 12.3 | .0013 | 4200 | 4.0 | .0013 125 1.000( 4500 | 14.2 | .0039 [ 1500 4.7 | .0039
.047 | 14112000 | 26.5 | .0035 | 4000 | 8.8 | .0035 be
.047 | .234| 12000 | 20.8 | .0024 | 4000 | 6.9 | .0024
.047 | .375| 12000 | 11.3 | .0013 | 4000 3.8 | .0013 Depth of Cut Wﬁp
.050 | .150 | 11000 | 26.0 | .0039 | 3800 | 9.0 | .0039 A
.050 | .250 | 11000 | 20.8 | .0026 | 3800 | 7.2 | .0026
.050 | .400| 11000 | 10.4 | .0014 | 3800 | 3.6 | .0014
.055 | .165| 10000 | 25.2 | .0043 | 3400 | 8.6 | .0043
.055 | .275| 10000 | 20.5 | .0028 | 3400 | 7.0 | .0028
.055 | .440| 10000 | 11.0 | .0015 | 3400 | 3.7 | .0015

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.

n S« MITSUBISHI MATERIALS

VQJCS

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

200

Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Titanium Alloy Alloy Celpmaialley
©) O ©) ©) O O
FHA : 40
RN g
8 &  Typet
8
APMX
LF
DC<12 | DC>12
0 0
- 0.030 - 0.040
. DCONMS=6|DCONMS=8,10 DCONMS=12| DCONMS=16 | DCONMS=20
@ 0 0 0 0 0
- 0.005 - 0.006 - 0.008 - 0.011 - 0.013
@ Chipbreaker 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)
e ) ) A S R
oo |,
Order Number DC APMX LF DCONMS  |NoF| & | &
(7]
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

%1 Number of Flutes

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.

DC = Cutting dia. LF = Functional length
APMX = Depth of cut max. DCONMS = Connection dia.

@ :USA Stock
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High-Performance End Mill Series

VQJCS VQLCS

200

End mill, Semi long cut length, 5 flute, Irregular pitch flutes, Chipbreaker End mill, Long cut length, 5 flute, Irregular pitch flutes, Chipbreaker
Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy
RECOMMENDED CUTTING CONDITIONS O O ®) ®) O O
H Side mllllng (inch) FHA : 40°
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Hardened Stainless Steel, JW % T 1
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, Cobaly Chromium Alloys a 9 ype
Materi Alloy Tool Steel Titanium Alloys a
aterial APMX
LF

Dia. DC Revolution| Feed rate |Depth of cut|Depth of cut|Revolution| Feed rate [Depth of cut|Depth of cutfRevolution| Feed rate [Depth of cut{Depth of cut|Revolution| Feed rate [Depth of cut{Depth of cut
(mm) | (inch) (min-1) (IPM) ap ae (min-1) (IPM) ap ae (min-1) (IPM) ap ae (min-1) (IPM) ap ae

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 DC<12 DC>12
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 ; 8_030 ) 8_040
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 DCONMS=6 | DCONMS=8,10 DCONMS=12| DCONMS=16| DCONMS=20
20 | .787 | 3200| 47.2 |2.362| .118 [ 2900 | 39.4 |12.362| .118 | 1900 | 23.6 |2.362| .059 | 1600 | 19.7 |2.362 | .059 0 0 0 0 0

20 - 0.005 - 0.006 - 0.008 - 0.011 - 0.013
Depth of Cut ap @ Chipbreaker 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)
| | |
*1| o
Copper, Copper Alloys Heat Resistant Alloys Order Number DC APMX LE DCONMS No.F 8 §
n -
Material

VQLCSD0600 6 24 70 6 5 () 1

VQLCSDO0800 8 32 90 8 5 () 1

Dia. D(.: Revglition Feed rate Depth of cut|Depth of cut Revqll_Jtion Feed rate [Depth of cut{Depth of cut VQLCSD1000 10 40 100 10 5 ° 1
(T AT P, R A R T O VQLCSD1200 12 48 110 12 5 1

6 |.236 (11700| 82.7 | .709| .035 | 2100| 7.9 .709| .007 Q L)

8 |.315| 8800| 82.7 | .945| .047 | 1600| 7.9 | .945| .009 VQLCSD1600 16 64 130 16 S|e |1
10 |.394 | 7000| 70.9 |1.181|.059 | 1300| 7.9 [1.181| .012 VQLCSD2000 20 80 150 20 S|le |1
12 | .472 | 5800| 70.9 [1.417| .071 [ 1100| 3.9 [1.417| .014 *1 Number of Flutes ® = NE
;g g:g gggg 221 ;22(2) ??g 288 gg ;ggg 8;2 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.
je— 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.

DC = Cutting dia. LF = Functional length
APMX = Depth of cut max. DCONMS = Connection dia.

@ :USA Stock
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High-Performance End Mill Series

VQLCS VQELCS =

200

Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy
RECOMMENDED CUTTING CONDITIONS ® O ® ® O O
B Side milling (inch) FHA - 40°
| E— — :
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Hardened Stainless Steel, g
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, Cobaly Chromium Alloys [3) =z Type1
Materi Alloy Tool Steel Titanium Alloys a 8
aterial a
APMX
LF
Dia. DC (Cuting Speed| Revolution [Feed rate| Depth of | Depth of [Cutting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed| Revolution [Feed rate| Depth of | Depth of
(mm) | (inch) | (SFM) | (min-®)| (IPM) | cutap | cutae [ (SFM) | (min-)| (IPM) | cutap | cutae [ (SFM) | (min-1)| (IPM) | cutap | cutae | (SFM) | (min-1)| (IPM) | cutap | cutae
6 | .236 | 590 | 9500 | 63.0 | .945| .024 | 525 | 8500 | 47.2 | .945| .024 | 330 | 5300 | 31.5 | .945| .012 | 295 | 4800 | 27.6 | .945 | .012
8 |.315 | 590 | 7200 | 63.0 [1.260 | .031 | 525 | 6400 | 51.2 {1.260 | .031 | 330 | 4000 | 31.5 |1.260 | .016 [ 295 | 3600 | 27.6 [1.260 | .016
10 | .394 | 590 | 5700 | 59.1 [1.575| .039 | 525 | 5100 | 47.2 |1.575| .039 | 330 | 3200 | 27.6 |1.575| .020 | 295 | 2900 | 27.6 |1.575| .020 DC=<12 DC>12
12 |.472| 500 |4800 | 59.1 [1.890 | .047 | 525 | 4200 | 47.2 |1.890| .047 | 330 | 2700 | 27.6 |1.890 | .024 | 295 | 2400 | 236 |1.890 | .024 %030 | - Qo0
16 | .630 | 590 | 3600 | 51.2 |2.520 | .063 | 525 | 3200 | 39.4 |2.520 | .063 | 330 | 2100 | 23.6 |2.520 | .031 | 295 | 1800 | 19.7 |2.520 | .031 DCONMS=6| DCONMS=8,10 [DCONMS=12|DCONMS=16| DCONMS=20
20 |.787 | 590 | 2900 | 43.3 |3.150 | .079 | 525 | 2500 | 31.5 {3.150 | .079 | 330 | 1600 | 19.7 |3.150 | .039 | 295 | 1400 | 15.7 |3.150 | .039 0 0 0 0 0
20 - 0.005 - 0.006 - 0.008 - 0.011 - 0.013
Depth of Cut ap @ Chipbreaker 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)
/" | | |
*1
. X
Copper, Copper Alloys Heat Resistant Alloys Order Number DC APMX LF DCONMS No.F § %
(%)
Material
VQELCSD0600 6 30 80 6 5 ® 1
i DG VQELCSDO0800 8 40 100 8 5 [ 1
1a. Cutting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed Revolution|Feed rate| Depth of | Depth of
(mm) | (inch) | (SFM) | (min-")| (IPM) | cutap | cutae | (SFM) | (min-)| (IPM) | cutap | cutae VQELCSD1000 10 50 110 10 5 ® 1
6 |.236 | 655 (10600 70.9 | .945|.024 | 100 | 1600| 3.9 | .945| .005 el e (2 ciL 25 2 : L /
8 |.315 | 655 | 8000 70.9 [1.260| .031 | 100 | 1200| 3.9 |1.260 | .006 VQELCSD1600 16 80 150 16 S|1e |1
10 | .394 | 655 | 6400| 630 |[1575| .039 | 100 | 1000 3.9 |1.575 .008 VQELCSD2000 20 100 170 20 S|e |1
12 | .472 | 655 | 5300| 63.0 (1.890| .047 [ 100 | 800| 3.9 |1.890 | .009 *1 Number of Flutes ® = NEW
16 | .630 | 655 | 4000) 55.1 /2520 .063 | 100 | 600 3.1 12520 .013 Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When
20 |.787 | 655 | 3200| 51.2 |3.150 | .079 | 100 | 500 | 3.1 |3.150 | .016
= - - s - - - measuring the tool length, please use a mechanical contact type or a laser tool setter.
je— 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.

DC = Cutting dia. LF = Functional length
APMX = Depth of cut max. DCONMS = Connection dia.

@ :USA Stock
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High-Performance End Mill Series

VQELCS VQJCSRB =

Q0

End mill, Extra Long cut length, 5 flute, Irregular pitch flutes, Chipbreaker Corner radius, Semi long cut length, 5 flute, Irregular pitch flutes, Chipbreaker RE<05 RE>05
Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy
RECOMMENDED CUTTING CONDITIONS O O ®) ®) O O
Hl Side milling (inch)
——— FHA : 40°
Mild Steel, Carbon Steel, Pre-Hardened Steel (<45HRC) Austenitic Stainless Steel Precipitation Hardening Stainless Steel ~ ‘é’
Alloy Steel (180—280HB) Alloy Tool Steel Ferritic and Martensitic Stainless | Cobalt Chromium Alloys %) _ L. =z Type1
Materi Steel, Titanium Alloys Q 8
aterial a
APMX
R LF
Dia. DC (Cuting Speed| Revolution [Feed rate| Depth of | Depth of [Cutting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed| Revolution [Feed rate| Depth of | Depth of
(mm) | (inch) | (SFM) | (min-®)| (IPM) | cutap | cutae [ (SFM) | (min-)| (IPM) | cutap | cutae [ (SFM) | (min-1)| (IPM) | cutap | cutae | (SFM) | (min-1)| (IPM) | cutap | cutae
6 |.236 | 525 | 8500 | 5.1 |1.181] 020 | 490 | 8000 | 433 |1.181| 020 | 295 | 4800 | 27.6 | 1.181| 008 | 260 | 4200 | 236 |1.181] 008 RE<0.3 | RE20.5
8 |.315 | 525 | 6400 | 55.1 |1.575| .024 | 490 | 6000 | 47.2 |1575| 024 | 295 | 3600 | 27.6 [1.575 | 012 | 260 | 3200 | 23.6 |1575 | 012 0.015 | +0.020
10 | .394 | 525 | 5100 | 51.2 [1.969 | .031 | 490 | 4800 | 43.3 |1.969 | .031 | 295 | 2900 | 23.6 |1.969 | .016 | 260 | 2500 | 23.6 {1.969 | .016 DC<12 DC>12
12 | .472 | 525 | 4200 | 51.2 [2.362 | .035 | 490 | 4000 | 43.3 {2.362 | .035 | 295 | 2400 | 23.6 |2.362 | .020 | 260 | 2100 | 19.7 |2.362 | .020 ; 8_030 ; 8_040
16 | .630 | 525 | 3200 | 43.3 |3.150 | .047 [ 490 | 3000 | 37.4 |3.150| .047 | 295 | 1800 | 19.7 |3.150 | .024 | 260 | 1600 | 15.7 |3.150 | .024 DCONMS=6 |DCONMS=8, 10|]DCONMS=12|DCONMS=16| DCONMS=20
20 | .787 | 525 | 2500 | 37.4 |3.937 | .059 | 490 | 2400 | 27.6 {3.937 | .059 | 295 | 1400 | 15.7 {3.937 | .031 | 260 | 1300 | 13.8 |3.937 | .031 @ 0 0 0 0 0
20 - 0.005 - 0.006 - 0.008 - 0.011 - 0.013
Depth of Cut ap @ Chipbreaker type radius end mill for efficient chip breaking capabilities that also provides good surface finishes.
@ A high rigidity Smart Miracle vibration damping radius end mill for high efficiency trochoidal milling. (mm)
. *1 ~ ©
Copper, Copper Alloys Heat Resistant Alloys Order Number DC RE APMX LF DCONMS |[No.F § S
n
Material
VQJCSRBD0600R010 6 0.1 18 70 6 5 () 1
T VQJCSRBD0600R020 6 0.2 18 70 6 5 () 1
1a. Cutting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed Revolution|Feed rate| Depth of | Depth of
(mm) | (inch) | (SFM) | (min-")| (IPM) | cutap | cutae | (SFM) | (min-)| (IPM) | cutap | cutae VQJCSRBD0600R030 6 0.3 18 70 6 5 ® 1
6 |.236 | 590 | 9500 | 63.0 [1.181|.020 | 80 |1300| 3.5 |1.181| .004 AEIE R DL 2 05 1 i ° g > !
8 |.315| 590 7200 | 63.0 |1575| 024 | 80 | 1000| 35 [1.575| 005 VQJCSRBD0600R100 6 1.0 18 70 6 S|e |1
10 |.394 | 590 |5700 | 59.1 |1.969|.031 | 80 | 800| 35 |1.969 | .006 VQJCSRBD0800R020 8 0.2 24 80 8 5| e | 1
12 | .472 | 590 | 4800 | 59.1 [2.362 | .035 | 80 | 700| 3.1 |2.362| .007 VQJCSRBD0800R030 8 0.3 24 80 8 5 () 1
16 | .630 | 590 | 3600 | 51.2 |3.150 | .047 | 80 | 500| 2.8 |3.150| .009 VQJCSRBD0800R050 8 0.5 24 80 8 B () 1
20 | .787 | 590 | 2900 | 47.2 |13.937 | .059 | 80 | 400| 2.8 |3.937 | .012 VQJCSRBD0800R100 8 1.0 24 80 8 5 | @ 1
—ae VQJCSRBD0800R150 8 1.5 24 80 8 5 () 1
Depth of Cut ap VQJCSRBD0800R200 8 2.0 24 80 8 5 [} 1
VQJCSRBD1000R020 10 0.2 30 90 10 B () 1
VQJCSRBD1000R030 10 0.3 30 90 10 5 () 1
Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When VQJCSRBD1000R050 10 0.5 30 90 10 B ® 1
measuring the tool length, please use a mechanical contact type or a laser tool setter. VQJCSRBD1000R100 10 1.0 30 90 10 5 P 1
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 VQJCSRBD1000R150 10 1.5 30 90 10 S . 1
the revolution, feed rate and depth of cut. VQJCSRBD1000R200 10 2.0 30 90 10 5| @ 1
Note 2) Ehe re\{ollution anclj feed rate c”an be incr:eased with at s”maller;]depths ?f cut. bl ant is offecti VQJCSRBD1000R250 10 2.5 30 90 10 5 () 1
ote 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective. VQJCSRBD1200R050 12 05 36 100 12 5 ° 1
VQJCSRBD1200R100 12 1.0 36 100 12 5 () 1
VQJCSRBD1200R150 12 1.5 36 100 12 5 () 1
VQJCSRBD1200R200 12 2.0 36 100 12 5 () 1
*1 Number of Flutes ® = NEW

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.

DC Cutting dia. LF = Functional length
RE Corner radius DCONMS = Connection dia.
APMX = Depth of cut max.
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High-Performance End Mill Series

VQJCSRB ™~

Corner radius, Semi long cut length, 5 flute, Irregular pitch flutes, Chipbreaker

(mm)
*! | e RECOMMENDED CUTTING CONDITIONS
Order Number DC RE APMX LF DCONMS [NoF| o | & . L
n | F Hl Side milling (inch)
VQJCSRBD1200R250 12 25 36 100 12 5 ) 1 Mild Steel, Carbon Steel, Pre-Hardened Steel (<45HRC) Austenitic Stainless Steel Precipitation Hardening Stainless Steel
VQJCSRBD1200R300 12 3.0 36 100 12 5 ° 1 - Alloy Steel (180—280HB) Alloy Tool Steel g(taézltjqriggill:ﬂr:rﬁr;?:c Stainless | Cobalt Chromium Alloys
ateria
VQJCSRBD1600R050 16 0.5 48 110 16 5 () 1
VQJCSRBD1600R100 16 1.0 48 110 16 © () 1
VQJCSRBD1600R200 16 2.0 48 110 16 5 ® 1 Dia. DC (Cuting Speed| Revolution [Feed rate| Depth of | Depth of [Cuting Speed| Revolution | Feed rate| Depth of | Depth of [Cuttng Speed| Revoluton| Feed rate| Depth of | Depth of |Cuting Speed| Revolution [Feed rate] Depth of | Depth of
VQJCSRBD1600R250 16 25 48 110 16 5 Py 1 (mm) | (inch) | (SFM) | (min-*)| (IPM) | cutap | cutae | (SFM) | (min-")| (IPM) | cutap | cutae [ (SFM) | (min-)| (IPM) | cutap | cutae [ (SFM) | (min-1)| (IPM) | cutap | cutae
VQJCSRBD1600R300 16 30 " 110 o ole|! 3 315 655 | 0000 108 | 645|047 | 560 | 7200 501 | 45| 07 | 29 |4800 04 | 5| 024 | 0 | 00| 315 | 45| 04
VQJCSRBD1600R400 16 4.0 48 110 16 5 (] 1 = : : : st : : : : e :
VgJCSRBD1600R500 16 50 48 110 16 5 . 1 10 | .394 | 655 | 6400| 66.9 |1.181| .059 | 590 | 5700 | 55.1 |1.181| .059 [ 395 | 3800 | 35.4 {1.181| .031 | 330 | 3200 | 31.5 |1.181 | .031
’ 12 | .472 | 655 | 5300| 66.9 {1.417 | .071 | 590 | 4800 | 55.1 |1.417 | .071 | 395 | 3200 | 31.5 |1.417 | .035 | 330 | 2700 | 27.6 |1.417 | .035
VQJCSRBD1600R600 16 = oo “Uu /e ol © I 16 | .630 | 655 | 4000| 5.1 [1.890 | .094 | 590 | 3600 | 47.2 |1.890 | 004 | 395 | 2400 | 27.6 |1.890| 047 | 330 | 2000 | 236 1.890 | .047
VQJCSRBD2000R050 20 0.5 60 125 20 S| e |1 20 |.787 | 655 | 3200| 47.2 |2.362 | 118 | 590 | 2900 | 39.4 |2.362 | .118 | 395 | 1900 | 23.6 |2.362| .059 | 330 | 1600 | 19.7 |2.362 | .059
VQJCSRBD2000R100 20 1.0 60 125 20 ) (] 1 ae
VQJCSRBD2000R200 20 2.0 60 125 20 5 () 1 Depth of Cut ap
VQJCSRBD2000R250 20 2.5 60 125 20 © (] 1
VQJCSRBD2000R300 20 3.0 60 125 20 5 (] 1
VQJCSRBD2000R400 20 4.0 60 125 20 5 () 1 Copper, Copper Alloys Heat Resistant Alloys
VQJCSRBD2000R500 20 5.0 60 125 20 5 () 1
VQJCSRBD2000R600 20 6.0 60 125 20 5 () 1 Material
*1 Number of Flutes ® = NEW
Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When Dia. DC g S RevoltionFeed rate| Depth of| Depth o (g Seed Revouion|Feed rate] Depth o | Depth of
measuring the tool length, please use a mechanical contact type or a laser tool setter. (mm) | (inch) | (SFM) |(min-1) | (PM) | cutap | cutae [ (SFM) | (min-T)| (PM) | cutap | cutce
6 |.236 | 720 |11700| 82.7 | .709| .035 [ 130 | 2100| 7.9 | .709 | .007
8 |.315 | 720 | 8800| 82.7 | .945| .047 | 130 | 1600 | 7.9 | .945| .009
10 |.394 | 720 | 7000 70.9 {1.181| .059 | 130 | 1300| 7.9 |1.181 .012
12 | .472 | 720 | 5800| 70.9 {1.417 | .071 | 130 | 1100 | 3.9 |1.417 | .014
16 | .630 | 720 | 4400) 59.1 |1.890 | .094 | 130 | 800| 3.9 |1.890| .019
20 | .787 | 720 | 3500| 55.1 |2.362| .118 | 130 | 600| 3.9 |2.362 | .024
je— 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 at smaller depths of cut.
Note 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

DC = Cutting dia. LF = Functional length
RE = Corner radius DCONMS = Connection dia.
APMX = Depth of cut max.

@ :USA Stock
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High-Performance End Mill Series

VQLCSRB =

Corner radius, Long cut length, 5 flute, Irregular pitch flutes, Chipbreaker
Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

Q0

RE<0.5 RE>0.5

(mm)
I e e O S S

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel [ TitaniumAlloy Alloy Sleipata ey 1|
o O ) ©) O O Order Number DC RE APMX LF DCONMS [NoF| 8 E;
FHA : 40° ®
_ 2 VQLCSRBD1600R050 16 0.5 64 130 16 5 () 1
8 % S Typet VQLCSRBD1600R100 16 1.0 64 130 16 5 ® 1
] ] 8 VQLCSRBD1600R200 16 2.0 64 130 16 5| e 1
LF VQLCSRBD1600R250 16 25 64 130 16 5 ® 1
VQLCSRBD1600R300 16 3.0 64 130 16 5 ® 1
VQLCSRBD1600R400 16 4.0 64 130 16 5 () 1
RE<0.3 | RE>0.5
40,015 40,020 VQLCSRBD1600R500 16 5.0 64 130 16 5 () 1
VQLCSRBD1600R600 16 6.0 64 130 16 5 () 1
De=<12 | DC>12 VQLCSRBD2000R050 20 0.5 80 150 20 5| e 1
- 0.030 - 0.040 VQLCSRBD2000R100 20 1.0 80 150 20 5 ® 1
DC(())NMS=6 DC%NMS=8, 10 DC(gNMS=12 DC(gNMS=16 DC((?NMS=20 VQLCSRBD2000R200 20 20 80 150 20 5 | e | 1
- 0.005 - 0.006 - 0.008 - 0.011 - 0.013 VQLCSRBD2000R250 20 2.5 80 150 20 5 () 1
@ Chipbreaker type radius end mill for efficient chip breaking capabilities that also provides good surface finishes. VQLCSRBD2000R300 20 3.0 80 150 20 S|e |1
@ A high rigidity Smart Miracle vibration damping radius end mill for high efficiency trochoidal milling. (mm) VQLCSRBD2000R400 20 4.0 80 150 20 S| e |1
VQLCSRBD2000R500 20 5.0 80 150 20 5 () 1
*1| o ° VQLCSRBD2000R600 20 6.0 80 150 20 5 ® 1
Order Number DC RE APMX LF DCONMS |No.F| 8 £ *1 Number of Flutes ® = NEW
@ Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When
VQLCSRBD0600R010 6 0.1 24 70 6 5 ® 1 measuring the tool length, please use a mechanical contact type or a laser tool setter.
VQLCSRBD0600R020 6 0.2 24 70 6 5 () 1
VQLCSRBD0600R030 6 0.3 24 70 6 5 () 1
VQLCSRBD0600R050 6 0.5 24 70 6 5 ® 1
VQLCSRBD0600R100 6 1.0 24 70 6 5 () 1
VQLCSRBD0800R020 8 0.2 32 90 8 5 () 1
VQLCSRBD0800R030 8 0.3 32 90 8 5 () 1
VQLCSRBD0800R050 8 0.5 32 90 8 5 () 1
VQLCSRBD0800R100 8 1.0 32 90 8 5 () 1
VQLCSRBD0800R150 8 1.5 32 90 8 5 () 1
VQLCSRBD0800R200 8 2.0 32 90 8 5 () 1
VQLCSRBD1000R020 10 0.2 40 100 10 5 () 1
VQLCSRBD1000R030 10 0.3 40 100 10 5 ° 1
VQLCSRBD1000R050 10 0.5 40 100 10 5 () 1
VQLCSRBD1000R100 10 1.0 40 100 10 5 () 1
VQLCSRBD1000R150 10 1.5 40 100 10 5 () 1
VQLCSRBD1000R200 10 2.0 40 100 10 5 () 1
VQLCSRBD1000R250 10 2.5 40 100 10 5 () 1
VQLCSRBD1200R050 12 0.5 48 110 12 5 () 1
VQLCSRBD1200R100 12 1.0 48 110 12 5 ® 1
VQLCSRBD1200R150 12 1.5 48 110 12 5 () 1
VQLCSRBD1200R200 12 2.0 48 110 12 5 () 1
VQLCSRBD1200R250 12 2.5 48 110 12 5 () 1
VQLCSRBD1200R300 12 3.0 48 110 12 5 ® 1
*1 Number of Flutes ® = NEW

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. DC = Cutting dia. LF = Functional length
RE = Corner radius DCONMS = Connection dia.
@ :USA Stock APMX = Depth of cut max.
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High-Performance End Mill Series

VQLCSRB VQELCSRB =

Q0

Corner radius, Long cut length, 5 flute, Irregular pitch flutes, Chipbreaker Corner radius, Extra Long cut length, 5 flute, Iregular pitch flutes, Chipbreaker RE<05 RE205
Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy
RECOMMENDED CUTTING CONDITIONS ® O [®) ®) O O
H Side milling (inch) FHA : 40°
I E——
Mild Steel, Carbon Steel, Pre-Hardened Steel (<45HRC) Austenitic Stainless Steel Precipitation Hardening Stainless Steel T g
Alloy Steel (180—280HB) Alloy Tool Steel Ferritic and Martensitic Stainless | Cobalt Chromium Alloys 8 %f S Type1
Materi Steel, Titanium Alloys Q
aterial a
APMX ‘
RE LF
Dia. DC (Cuting Speed| Revolution [Feed rate| Depth of | Depth of [Cutting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed| Revolution [Feed rate| Depth of | Depth of
(mm) | (inch) | (SFM) | (min-®)| (IPM) | cutap | cutae [ (SFM) | (min-)| (IPM) | cutap | cutae [ (SFM) | (min-1)| (IPM) | cutap | cutae | (SFM) | (min-1)| (IPM) | cutap | cutae
6 |.236 | 500 | 9500 | 630 | 945 024 | 525 | 8500 | 47.2 | .945| 024 | 330 | 5300 | 315 | 945| 012 | 295 | 4800 | 276 | 945 012 RE<0.3 | RE20.5
8 |.315 | 590 | 7200 | 63.0 [1.260 | .031 | 525 | 6400 | 51.2 |1.260 | .031 | 330 | 4000 | 31.5 [1.260 | .016 | 295 | 3600 | 27.6 |1.260 | .016 $0.015 | 0020
10 | .394 | 590 | 5700 | 59.1 [1.575| .039 | 525 | 5100 | 47.2 |1.575| .039 | 330 | 3200 | 27.6 |1.575| .020 | 295 | 2900 | 27.6 |1.575| .020 DC=<12 DC>12
12 | .472 | 590 | 4800 | 59.1 [1.890 | .047 | 525 | 4200 | 47.2 {1.890 | .047 | 330 | 2700 | 27.6 |1.890 | .024 | 295 | 2400 | 23.6 |1.890 | .024 ; 8_030 ; 8_040
16 | .630 | 590 | 3600 | 51.2 {2520 | .063 | 525 | 3200 | 39.4 |2.520 | .063 | 330 | 2100 | 23.6 |2.520 | .031 | 295 | 1800 | 19.7 |2.520 | .031 DCONMS=6 |[DCONMS=8, 10|DCONMS=12|DCONMS=16| DCONMS=20
20 |.787 | 590 | 2900 | 43.3 |3.150 | .079 | 525 | 2500 | 31.5 {3.150 | .079 | 330 | 1600 | 19.7 |3.150 | .039 | 295 | 1400 | 15.7 |3.150 | .039 0 0 0 0 0
20 - 0.005 - 0.006 - 0.008 - 0.011 - 0.013
Depth of Cut ap @ Chipbreaker type radius end mill for efficient chip breaking capabilities that also provides good surface finishes.
@ A high rigidity Smart Miracle vibration damping radius end mill for high efficiency trochoidal milling. (mm)
*1 ~
. [}
Copper, Copper Alloys Heat Resistant Alloys Order Number DC RE APMX LF DCONMS |[No.F § S
n
Material
VQELCSRBD0600R010 6 0.1 30 80 6 5 () 1
T VQELCSRBD0600R020 6 0.2 30 80 6 5 () 1
1a. Cutting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed Revolution|Feed rate| Depth of | Depth of
(mm) | (inch) | (SFM) | (min-")| (IPM) | cutap | cutae | (SFM) | (min-)| (IPM) | cutap | cutae VQELCSRBD0600R030 6 0.3 30 80 6 5 o 1
6 |.236 | 655 (10600 70.9 | .945|.024 | 100 | 1600| 3.9 | .945| .005 ROELESRERIGIIRIDE g U el G £ J ® .
8 |.315 | 655 | 8000 70.9 [1.260| .031 | 100 | 1200| 3.9 |1.260| .006 VQELCSRBD0600R100 6 1.0 30 80 6 S|le |1
10 |.394 | 655 | 6400| 63.0 |1575| .039 | 100 | 1000| 39 |1.575| .008 VQELCSRBD0800R020 8 0.2 40 100 8 S| e | 1
12 | .472 | 655 | 5300 63.0 [1.890 | .047 | 100 | 800| 3.9 |1.890| .009 VQELCSRBD0800R030 8 0.3 40 100 8 5 () 1
16 | .630 | 655 | 4000 55.1 |2.520 | .063 | 100 | 600| 3.1 |2.520| .013 VQELCSRBD0800R050 8 0.5 40 100 8 B () 1
20 | .787 | 655 | 3200| 51.2 |3.150 | .079 | 100 | 500| 3.1 |3.150 | .016 VQELCSRBD0800R100 8 1.0 40 100 8 5| @ 1
—ae VQELCSRBD0800R150 8 1.5 40 100 8 5 () 1
Depth of Cut ap VQELCSRBD0800R200 8 2.0 40 100 8 5 [} 1
VQELCSRBD1000R020 10 0.2 50 110 10 B () 1
VQELCSRBD1000R030 10 0.3 50 110 10 5 () 1
Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When VQELCSRBD1000R050 10 0.5 50 110 10 5 () 1
measuring the tool length, please use a mechanical contact type or a laser tool setter. VQELCSRBD1000R100 10 1.0 50 110 10 5 PY 1
Note 2) Thg .|rregular pitch flute end mill ha§ a larger e.ffef:t on co.ntrollllng V|brz.at|on‘ when compared to standard end mills. However, if the ‘ VQELCSRBD1000R150 10 15 50 110 10 5 ° 1
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. VQELCSRBD1000R200 10 2.0 50 110 10 5 ® 1
“ote 2) Ehe re\{ollution anclj feed rate c”an be incr:eased with at s”maller;]depths ?f cut. bl ant is effect VQELCSRBD1000R250 10 25 50 110 10 5 ® 1
ote 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective. VQELCSRBD1200R050 12 05 60 125 12 5 P 1
VQELCSRBD1200R100 12 1.0 60 125 12 5 () 1
VQELCSRBD1200R150 12 1.5 60 125 12 5 () 1
VQELCSRBD1200R200 12 2.0 60 125 12 5 () 1
VQELCSRBD1200R250 12 2.5 60 125 12 5 () 1
VQELCSRBD1200R300 12 3.0 60 125 12 5 () 1
*1 Number of Flutes ® = NEW

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.

DC Cutting dia. LF

RE Corner radius DCONMS

APMX = Depth of cut max.

S« MITSUBISHI MATERIALS ﬂ

Functional length
Connection dia.
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High-Performance End Mill Series

VQELCSRB ™"

Corner radius, Extra Long cut length, 5 flute, Irregular pitch flutes, Chipbreaker (mm)
*1
5 NDITION
Order Number DC RE APMX LF DCONMS (No.F § § RECOMMENDED CUTTING CO ONS
n | " M Side milling (inch)
VQELCSRBD1600R050 16 0.5 80 150 16 5 () 1 Mild Steel, Carbon Steel, Pre-Hardened Steel (<45HRC) Austenitic Stainless Steel Precipitation Hardening Stainless Steel
VQELCSRBD1600R100 16 1.0 80 150 16 5 Py 1 - Alloy Steel (180—280HB) Alloy Tool Steel g(taézltjqriggill:ﬂr:rﬁr;?:c Stainless | Cobalt Chromium Alloys
VQELCSRBD1600R200 16 2.0 80 150 16 5| @ | 1 Material
VQELCSRBD1600R250 16 2.5 80 150 16 5 ) 1
VQELCSRBD1600R300 16 3.0 80 150 16 5 ° 1 Dia. DC (Cutting Speed| Revolution|Feed rate| Depth of | Depth of |Cuting Speed| Revolution |Feed rate| Depth of | Depth of |Cuting Speed Revolution|Feed rate| Depth of | Depth of |Cuting Speed| Revolution | Feed rate| Depth of | Depth of
VQELCSRBD1600R400 16 4.0 80 150 16 5 Y 1 (mm) | (inch) | (SFM) | (min-*)| (IPM) | cutap | cutae | (SFM) | (min-")| (IPM) | cutap | cutae [ (SFM) | (min-)| (IPM) | cutap | cutae [ (SFM) | (min-1)| (IPM) | cutap | cutae
VQELCSRBD1600R500 16 5.0 80 150 16 5 ° 1 6 |.236 | 525 | 8500 | 55.1 [1.181| .020 | 490 | 8000 | 43.3 [1.181|.020 [ 295 | 4800 | 27.6 |1.181| .008 | 260 | 4200 | 23.6 |1.181| .008
VQELCSRBDI600RG00 e | o0 c0 150 o5 lelt 0 394 | 5 510 512 1300 031 | 40 460 435 160 03 | 25 00| 236 1068 00 | 260 |0 206 1568 010
10 | .394 . . . 31 . . . . 6 1. .
VQELCSRBD2000R050 20 0.5 100 170 20 5 ® 1
VgELCSRBD2000R1 00 20 1.0 100 170 20 5 A 1 12 | .472 | 525 | 4200 | 51.2 |2.362 | .035 | 490 | 4000 | 43.3 |2.362 | .035 | 295 | 2400 | 23.6 |2.362 | .020 | 260 | 2100 | 19.7 |2.362 | .020
. 16 | .630 | 525 | 3200 | 43.3 |3.150 | .047 | 490 | 3000 | 37.4 |3.150 | .047 | 295 | 1800 | 19.7 |3.150 | .024 | 260 | 1600 | 15.7 |3.150 | .024
VQELCSRBD2000R200 20 2.0 100 170 20 5(e (1 20 | .787 | 525 | 2500 | 374 |3.937| 059 | 490 | 2400 | 27.6 |3.937| 059 | 295 | 1400 | 15.7 |3.937 | 031 | 260 | 1300 | 13.8 |3.937 | .031
VQELCSRBD2000R250 20 2.5 100 170 20 © () 1 26
VQELCSRBD2000R300 20 3.0 100 170 20 5 () 1
Depth of Cut ap
VQELCSRBD2000R400 20 4.0 100 170 20 © () 1
VQELCSRBD2000R500 20 5.0 100 170 20 5 () 1
VQELCSRBD2000R600 20 6.0 100 170 20 ) ) 1 - r— -
%1 Number of Flutes — Copper, Copper Alloys eat Resistant Alloys
Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an electrical contact type of tool setter may not work. When Material
measuring the tool length, please use a mechanical contact type or a laser tool setter.
Dia. DC (Cuting Speed| Revolution | Feed rate| Depth of | Depth of [Cuting Speed| Revolution [Feed rate| Depth of | Depth of
(mm) | (inch) | (SFM) | (min-")| (IPM) | cutap | cutae | (SFM) | (min-")| (IPM) | cutap | cutae
6 |.236 | 590 | 9500 | 63.0 [1.181|.020 [ 80 | 1300| 3.5 [1.181| .004
8 |.315 | 590 | 7200 | 63.0 [1.575| .024 [ 80 | 1000| 3.5 [1.575| .005
10 | .394 | 590 | 5700 | 59.1 |1.969| .031 | 80 | 800| 3.5 |1.969 | .006
12 | .472 | 590 | 4800 | 59.1 |2.362| .035 80 | 700| 3.1 |2.362 | .007
16 | .630 | 590 | 3600 | 51.2 |3.150 | .047 | 80 500 2.8 |3.150| .009
20 |.787 | 590 | 2900 | 47.2 |3.937 | .059 | 80 | 400| 2.8 |3.937 | .012
j«— 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 at smaller depths of cut.

Note 4) For stainless steel, titanium alloys and heat resistant alloys, the use of water-soluble coolant is effective.

DC = Cutting dia. LF = Functional length
RE = Corner radius DCONMS = Connection dia.

APMX = Depth of cut max.

@ :USA Stock
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High-Performance End Mill Series

VQ4MVM

End mill, Medium cut length, 4 flute, For multi-functional machining

200

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

(<30HRC) (<45HRC) (55HRC) (>55HRC) Stainless Steel | Titanium Alloy Alloy Copper Alloy RECOMMENDED CUTTING CONDITIONS
© O 0 O O o
Side Milling
Type 1 E /j BHTA2 15° ® Mild Steel, Carbon Steel Pre-Hardened Steel (<45HRC) Austenitic Stainless Steel
= Alloy Steel (180-280HB) Alloy Tool Steel Ferritic and Martensitic Stainless Steel,
8 § Material Titanium Alloys
APMX e AlISI| 304, AISI 316, AISI 410,
LU LF AISI 1045, AISI 4140 NAK, PX5, SKD,SKT AISI 430, Ti-5Al-5V-Mo-3Cr
Dia. DC Eeveluitan|| B me Depth of cut|Depth of cut Revolution | Feed rate Depth of cut|Depth of cut Revolution | Feed rate Depth of cut| Depth of cut
- ap ae - ap ae L ap ae
s Type 2 . (mm) | qnchy | M) | (PM) o Gnehy | qinehy | ™I | OPM) gk | Gnehy | M) | OPM) O Geny | (inch)
) 8‘020 . e 2 4 |.157 ( 9500 55.1 .236 .047 5600 19.3 157 .016 6400 18.5 157 .024
DCONMS=6 Q — 3 5 |.197 | 7600 55.1 .295 .059 4500 19.7 197 .020 5100 18.5 197 .035
8 008 AP a 6 |.236 | 6400 55.1 .354 .071 3700 19.7 .236 .024 4200 22.8 .236 .047
DCONMSS, 10| DCONMS=12 LU - 8 |.315| 4800 51.2 AT72 .094 2800 20.5 BSHIS .031 3200 24.8 315 .059
@ 0 0 10 | .394 | 3800 47.2 .591 118 2200 18.1 394 .039 2500 26.0 .394 .071
- 0.009 - 0.0M 12 |.472| 3200 | 394 | .709 | 142 | 1900 | 17.7 | 472 | .039 | 2100 | 240 | .472 | .094
@ Multi-functional end mill that enables steep ramping angles. ae
@ Chip evacuation is improved by widening the radial cutting edge pocket. (mm)
Depth of Cut ap
(7} 53|%| o
Order Number < E 5 g § g
o | £ 2 g8 |
=] 18 Precipitation Hardening Stainless Steel Heat Resistant Alloys
o < = o = o Cobalt Chromium Alloys
VQ4MVMDO0400N180 4 11 18 3.85 50 6 4 \@| 1 Material
VQ4MVMDO0500N180 © 13 18 4.85 50 6 4 eo| 1
VQ4MVMDO0600N200 6 13 20 5.85 60 6 4 @ 2 AIS| 630, AISI 631 Inconel718
VQ4MVMDO0800N240 8 19 24 7.85 60 8 4 @| 2 Dia. DC Revolution| Feed rate | PePth of cut|Depthof cutf o oo =y ote |Depth of cut| Depth of cut
VQ4MVMD1000N300 10 22 30 9.70 70 10 4 e 2 (mm) | nony | M) OB ey | i | OPM) G inah)
VQ4MVMD1200N360 12 26 36 11.70 75 12 4 e 2 4 |.157 | 5600 | 19.3 157 .031 | 2400 4.7 157 .016
Note 1) SMART MIRACLE coating has very low electrical conductivity. Therefore, an external contact type of tool setter (electric transmitted) 5 |.197 | 4500 19.7 A97 039 1900 4.7 197 020
may not work. When measuring the tool length, please use an internal contact type (non-electrical type) or a laser tool setter. 6 |.236 | 3700 19.7 .236 .047 1600 5.1 .236 .024
8 |.315| 2800 20.5 315 .063 1200 5.1 BSHS .031
10 | .394 | 2200 18.1 394 .079 950 5.5 394 .039
12 | .472 | 1900 17.7 AT2 .094 800 6.5 AT2 .047
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-electrical type) or a laser tool setter.
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) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution
and feed rate proportionately.
DC = Cutting dia. DN = Neck dia.
APMX = Depth of cut max. LF = Functional length
LU = Usable length DCONMS = Connection dia.
@ :USA Stock
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High-Performance End Mill Series

Recommended Cutting Conditions

Slot Milling and Ramping Feed Rate Factor for Ramping
1 O e S
Mild Steel, Carbon Steel Pre-Hardened Steel (<45HRC) Austenitic Stainless Steel Mild Steel, Carbon Steel Pre-Hardened Steel (<45HRC)| Austenitic Stainless Steel
Alloy Steel (180-280HB) Alloy Tool Steel Ferritic and Martensitic Stainless Steel, Alloy Steel (180-280HB) Alloy Tool Steel Ferritic and Martensitic Stainless Steel
Material Titanium Alloys Material Titanium Alloys
AISI 304, AISI 316, AISI 410,
AISI 1045, AISI 4140 NAK, PX5, SKD,SKT AISI 430, Ti-5Al-5V-Mo-3Cr
Dia. DC Revolution| Feed rate Depth of cut| Depth of cut Revolon NEee ot Depth of cut| Depth of cut Fevaliten| Fadi e Depth of cut|Depth of cut Dia. DC Slot Milling Feed % Slot Milling Feed % Slot Milling Feed %
(mm) | Gnony | i) | OPM) B ey | @i | OPMY G ey | i | OPM)Y G | inahy (mm) | (nch) [ 1° 50 10° 15° 20° 25° 30° 10 5° 10° 10 5° 10° 15°
4 | 157 | 8000 33.1 157 157 4800 8.3 .079 157 4800 11.0 157 157 4 | 157 | 100 90 80 80 60 60 60 80 70 60 90 80 70 50
5 |.197 | 6400 33.1 197 197 3800 8.3 .098 197 3800 11.0 197 197 5 [.197 ( 100 90 80 80 60 60 60 80 70 60 90 80 70 50
6 |.236 | 5300 33.1 .236 .236 3200 9.1 118 .236 3200 11.8 .236 .236 6 |.236( 100 90 80 80 60 60 60 80 70 60 90 80 70 60
8 |.315( 4000 29.1 BB H1® 2400 94 157 BB 2400 12.6 S 315 8 |.315| 100 95 90 90 90 75 75 70 60 50 90 80 70 60
10 |.394 | 3200 26.8 .394 .394 1900 10.6 197 .394 1900 13.8 .394 .394 10 | .394 | 100 95 95 95 90 80 80 70 60 50 80 70 60 50
12 | .472 | 2700 22.4 AT2 AT72 1600 10.2 .236 AT72 1600 13.4 472 AT2 12 | .472| 100 95 95 95 90 80 80 70 60 50 80 70 60 50
DC
angle
Depth of Cut ap Depth of Cut Iap
7 A
Precipitation Hardening Stainless Steel Heat Resistant Alloys Precipitation Hardening Stainless Steel Heat Resistant
Cobalt Chromium Alloys Cobalt Chromium Alloys Alloys
Material Material
AISI 630, AISI 631 Inconel718
Dia. DC Feveliien|| Baed we Depth of cut|Depth of cut Fewiitn| Beed me Depth of cut| Depth of cut Dia. DC Slot Milling Feed % Slot Milling Feed %
(mm) | (nchy | (min") (IPM) It a aS (min-1) (IPM) ap & . . . . . 3 5 3
inch) (inch) (inch) (inch) (mm) | (inch) 1 5 10 15 20 1 5
4 | 157 | 4000 9.8 .079 157 2000 3.7 .047 157 4 | 157 90 80 70 60 60 90 80
5 |.197 | 3200 9.8 .098 197 1600 3.7 .059 197 5 [.197( 90 80 70 60 60 90 80
6 |.236 | 2700 11.4 118 .236 1300 3.8 .071 .236 6 | .236 90 80 70 60 60 90 80
8 |.315( 2000 10.2 157 1B 990 3.9 .094 S1® 8 | .315 90 80 70 60 60 90 80
10 | .394 | 1600 9.1 197 394 800 4.7 118 394 10 | .394 80 80 70 60 60 80 70
12 | .472| 1300 8.3 .236 472 660 4.3 142 472 12 | .472 | 80 80 70 60 60 80 70
DC
angle
Depth of Cut ap Depth of Cut Iap
7, A
Note 1) SMART MIRACLE coating has very low electrical conductivity. Therefore, an external contact type of tool setter (electric transmitted) 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-electrical type) or a laser tool setter. 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 austenitic stainless steels and titanium alloys, the use of water-soluble cutting fluid is effective. Note 2) When performing ramping, please use the feed rate shown on the previous page multiplied by the coefficient.
Note 3) When performing machining with a strong ramping angle, a high gripping force holder is recommended. Note 3) When cutting austenitic stainless steels and titanium alloys, the use of water-soluble cutting fluid is effective.
Note 4) When performing ramping deeper than the recommended depth of cut, please divide the process into multiple steps within the Note 4) When performing machining with large ramping angles, a high-grip holder is recommended. Also, if the machine or workpiece material
recommended depth of cut. lacks rigidity, or if chipping occurs on the cutting edge, adjust the ramping angle and feed rate.
Note 5) If the rigidity of the machine or the work materials installation is very low, or chattering and noise are generated, reduce the revolution Note 5) When performing ramping deeper than the recommended depth of cut, please divide the process into multiple steps within the
and feed rate proportionately. recommended depth of cut.
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High-Performance End Mill Series

VQMHZV

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

DO O~

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Preerdened Seel Hardened Seel | Hardened Steel Hardened Steel Austenitic Cobqlt Qhrome Alloy| Heat Resistanse Copper Alloy ——(mm)
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy
e
= S = e — © Order Number DC APMX LF DCONMS  [prich S |Tye
| BHTA2 15° 17
SR } } g Typel VQMHZVD0400 4 8 50 6 3| e 1
%ixwr\ a VQMHZVD0450 4.5 10 50 6 3 (] 1
LF VQMHZVDO0500 5 10 50 6 3 [ ] 1
FHA - 427457 VQMHZVD0550 5.5 13 50 6 3| e | 1
o % VQMHZVD0600 6 13 60 6 3 (] 2
g ] % g Type2 VQMHZVD0650 6.5 16 60 8 3| e | 1
APMX . ° VQMHZVD0700 7 16 60 8 3| e | 1
FHA : 42° - 45° VQMHZVDO0750 7.5 16 60 8 3 (] 1
DC.12 DC>12 " VQMHZVD0800 8 19 70 8 3 (] 2
: 8_02 : 8_03 Q =X g Type3 VQMHZVD0850 8.5 19 70 10 & (] 1
DCONMS=4,6 | DCONMS=8,10 | DCONMS=12,16 | DCONMS=20 APMIX 8 VQMHZVD0900 9 19 70 10 3| e | 1
] 8.008 ] 8.009 ] 8.011 ] 8.013 LF VQMHZVD0950 9.5 19 70 10 & (] 1
VQMHZVD1000 10 22 80 10 3 (] 2
@ A single end mill for both plunging and slotting. VQMHZVD1100 1 22 80 12 3 Py 1
@ Irregular helical geometry controls the vibration. (mm) VQMHZVD1200 12 26 90 12 3 ° 2
VQMHZVD1300 13 26 90 12 8 * 3
Order Number be APNIX LF DCONMS No. of é s VQMHZVD1400 14 26 90 12 3 * 3
Flutes| & VQMHZVD1500 15 26 110 16 8 * 1
VQMHZVD1600 16 30 110 16 3 * 2
VQMHZVD0100 ! 2 45 4 31e |1 VQMHZVD2000 20 32 140 20 3 x| 2
VQMHZVD0110 1.1 2.2 45 4 & [} 1 - - — - -
VQMHZVD0120 19 24 45 4 3 ° 1 Note 1) 3VI\I{I]ART MIRAQLE coating has reduced electric cqnducthlty; therefore an external gqntact type (electric transmitted) tool setter may not work.
en measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
VQMHZVD0130 1.3 2.6 45 4 & [} 1
VQMHZVD0140 1.4 2.8 45 4 3 [} 1
VQMHZVDO0150 1.5 3 45 4 & [} 1
VQMHZVDO0160 1.6 3.2 45 4 3 [} 1
VQMHZVD0170 1.7 3.4 45 4 & () 1
VQMHzZVD0180 1.8 3.6 45 4 3 [ ] 1
VQMHZVD0190 1.9 3.8 45 4 3 () 1
VQMHZVD0200 2 4 50 6 3 [ ] 1
VQMHZVD0210 2.1 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 8 () 1
VQMHZVD0260 2.6 5.2 50 6 3 [ ] 1
VQMHZVDO0270 2.7 54 50 6 & () 1
VQMHZVD0280 2.8 5.6 50 6 3 [ ] 1
VQMHZVD0290 29 5.8 50 6 & () 1
VQMHZVD0300 3 6 50 6 3 [ ] 1
VQMHZVD0310 3.1 7 50 6 3 () 1
VQMHZVDO0320 3.2 7 50 6 3 () 1
VQMHZVD0330 &3 7 50 6 3 () 1
VQMHZVD0340 3.4 7 50 6 3 [} 1
VQMHZVDO0350 8.5 8 50 6 3 [} 1
VQMHZVD0360 3.6 8 50 6 3 [} 1
VQMHZVDO0370 3.7 8 50 6 3 [} 1
VQMHZVD0380 3.8 8 50 6 3 [} 1
VQMHZVDO0390 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
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High-Performance End Mill Series

VQMHZV

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

RECOMMENDED CUTTING CONDITIONS
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,
Mild Steel

Pre-Hardened Steel,
Carbon Steel, Alloy Steel,
Alloy Tool Steel

Austenitic, Ferritic and
Martensitic Stainless Steel,
Titanium Alloys

Hardened Stainless Steel,
Cobalt Chromium Alloys

Material
DC  |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 | 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) | (m/min) | (min-1) | (mmimin) | ap (mm) | ae(mm) | (m/min) | (min-1) | (mmimin) | ap(mm) | ae (mm)
1 100 (32000 720 | 1.5 | 0.2 | 80 |25000| 530 | 15| 0.2 | 60 (19000 430 | 15 | 02 [ 50 [16000| 340 | 15 | 0.1
1.5 | 130 (28000| 1300 | 2.25| 0.3 | 100 |21000| 630 | 225 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 | 45| 0.9 | 100 (11000 660 | 45 | 09 | 75 | 8000 580 | 45 | 0.6
4 150 ({12000 2000 | 6 12 1 120 | 9500| 940 | 6 1.2 | 100 | 8000| 670 | 6 12 | 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 18 | 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
ofe Eut 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 Alloys
Material Alloy Tool Steel Titanium Alloys
DC  |Cutting 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  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) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae(mm) | (M/min) | (min-") | (mm/min) | ap (mm) | ae (mm)
1 100 |32000| 480 | 1.5 | 0.2 | 80 (25000 350 | 1.5 | 0.2 | 60 |19000| 280 | 1.5 | 0.2 [ 50 |16000| 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 |14000| 280 | 2.25| 0.15
2 120 (19000| 940 | 3 0.6 | 100 [16000| 480 | 3 06 | 80 [13000| 340 | 3 06 | 70 |11000| 330 | 3 0.4
3 120 {13000| 1000 | 4.5 | 0.9 | 100 [11000| 520 | 45 | 09 | 80 | 8500 340 | 45 | 09 | 70 | 7400| 350 | 45 | 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 | 75 | 15 | 70 | 4500 370 | 7.5 | 1
6 120 | 6400|1000 | 9 1.8 | 100 | 5300| 540 | 9 1.8 | 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 4.8 | 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
o -

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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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 Alloys

Heat Resistant Alloys

Material
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)
1 120 (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 {29000| 2200 | 3 0.6 | 40 | 6400, 170 | 3 0.2
3 180 (19000| 2300 | 45 | 09 | 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 | 9500|2300 | 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 12
16 180 | 3600| 1500 |24 48 | 40 800| 150 |24 1.6
20 180 | 2900 1200 |30 6 40 640| 120 |30 2
< ae
o ut ap

General purpose cutting conditions

Material

Copper, Copper Alloys

Heat Resistant Alloys

DC

(Cutiing speed| Revolution| Table feed

Depth of cut

Depth of cut

Cutiing speed| Revolution| Table feed| Depth of cut | Depth of cut

(mm) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-) | (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| 7.5 | 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
i ae
of eut &

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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High-Performance End Mill Series

VQMHZV

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

RECOMMENDED CUTTING CONDITIONS
Slotting

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

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 Alloys | Heat Resistant Alloys Carbon Steel, Alloy Steel, Pre-Hardened Steel, Austenitic, Ferritic and Hardened Stainless Steel, Copper, Copper Alloys
Mild Steel Carbon Steel, Alloy Steel, | Martensitic Stainless Steel, | Cobalt Chromium Alloys Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, | Cobalt Chromium Alloys
Material Alloy Tool Steel Titanium Alloys Material Alloy Tool Steel Titanium Alloys
DC |Cuingspeed |Revolufion| Table feed| Depth o cut | Cuting speed |Revolution| Table feed | Depth ofcut | uting speed | Revolution | Table feed| Depth of cut [ Cutfng speed | Revolution | Table feed| Depth of cut | Cutting speed |Revolution| Table feed!| Depth o cut | Cuting speed | Revolution| Table feed | Depth ofcut DC  |Cutingspeed |Revolution Table feed|Hole Depth| Step [Cutingspeed |RevolutionTable feed|Hole Depth| Steyp- [Cutingsoeed|Revolution|Table feed|Hole Depth| Steyp- {Cuing speed Revolution|Table feed| Hole Depth| Step |Cuting speed|Revolution|Table feed|Hole Depth| Step
(mm) | (mmin) | (min-") | (mmimin){ ap (mm) | (mimin) | (min1) | (mm/min) | ap (mm) | (mimin) | (min-") | (mmimin) | ap (mm) | (wimin) | (min-t) | (mm/min) | ap (mm) | (mimin) | (min-1) | (mmimin)| ap (mm) | (mimin) | (min-T) | (mmimin) | ap (mm) (mm) | (m/min) | (min-") | (mm/min) | ap (mm) | (mm) | (mimin) | (mint) | (mmimin)| ap (mm) | (mm) | (mimin) | (min-?) | (mmmin)| ap (mm) | (mm) | (mimin) | (min-T) | (mm/min) | ap (mm) | (mm) | (mimin) | (min-") |(mmimin)| ap (mm) | (mm)
1 100 (32000 380 | 0.5 | 80 (250001 150| 0.5 [ 60 |19000| 100| 0.5 | 45 |14000| 80| 0.3 | 120 |38000| 460| 0.5 | 30 | 9500, 60| 0.2 1 65 20000 160 | 0.5 | 0.1 [ 50 |16000| 100 | 05 | 0.1 | 50 |16000f 50 | 0.5 | 0.05| 30 | 9500 30 | 05 | 0.05| 75 |24000| 190 | 05 | 0.1
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 1.5 | 8 [18000| 270 | 0.75] 0.3 | 60 |13000| 120 | 0.75| 0.3 | 60 [13000| 80 | 075/ 01 | 35 | 7400 40 | 0.75| 0.1 | 100 |21000| 320 | 0.75| 03
2 150 (24000 940 2 120 119000 460 | 2 100 16000 480 | 2 60 | 9500 230 1 180 {29000] 1100 | 2 30 | 4800/ 100| 0.6 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
3 150 [16000| 1100 | 3 120 [13000] 550 | 3 100 11000/ 500 | 3 60 | 6400| 270| 1.5 | 180 |19000| 1300 | 3 30 | 3200f 120| 0.9 3 100 |11000| 660 | 3 1 70 | 74000 270 | 3 | 06 | 60 | 6400| 100 | 15 |02 | 40 | 42000 60 | 1.5 | 02 | 120 {13000| 780 | 3 | 1.0
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 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
5 150 | 9500|1400 5 | 120 | 7600 680 | 5 | 100 | 6400| 540| 5 60 | 3800 350 | 2.5 | 180 |11000| 1700 | 5 30 | 1900 130| 15 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
6 150 | 8000| 1400 | 6 120 | 6400| 770| 6 100 | 5300 560 | 6 60 | 3200 380| 3 180 | 9500|1700 | 6 30 | 1600 130| 1.8 6 100 | 5300] 950 | 6 | 3 70 | 3700| 440 | 6 | 1.2 | 60 | 3200 100 | 3 |06 | 40 | 2100) 60 | 3 |06 | 120 | 6400({1200 | 6 | 3
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 8 100 | 4000 720 | 8 | 4 70 | 2800 340 | 8 | 1.6 | 60 | 2400| 70 | 4 |06 | 40 | 1600f 50 | 4 |06 | 120 | 4800| 860 | 8 | 4
10 150 | 4800] 120010 | 120 | 3800, 630 (10 100 | 3200 67010 60 | 1900| 310| 5 | 180 | 5700| 1400 |10 30 | 950 160 3 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
12 150 | 4000/ 960 |12 120 | 3200| 580 |12 100 | 2700| 650 |12 60 | 1600| 290 | 6 | 180 | 4800| 1200 |12 30 | 800 150 | 3.6 12 100 | 2700| 490 |12 | 5 70 | 1900 230 |12 | 3 60 | 1600| 50 | 6 |06 | 40 [1100] 30 | 6 |06 | 120 | 3200| 580 (12 | 5
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 16 100 | 2000| 360 |16 | 5 70 | 1400| 170 |16 | 4 60 | 12001 40 | 8 |06 [ 40 | 800| 20 | 8 |06 | 120 | 2400| 430 |16 | 5
20 150 | 2400/ 650 |12 120 | 1900 400 |12 100 | 1600 380 |12 60 | 950 20010 180 | 2900| 780 |12 30 | 480 90| 6 20 100 | 1600 290 |20 | 5 70 | 1100 130 |20 | 5 60 | 950 30 (10 |06 [ 40 | 640| 20 [10 |06 | 120 | 1900| 340 |20 | 5
DC
of cut of cut . | @pP
) DC:Dia. o0
General purpose cutting conditions General purpose cutting conditions
Carbon Steel, Alloy Steel,| Pre-Hardened Steel, Austenitic, Ferritic and Hardened Stainless Steel, | Copper, Copper Alloys | Heat Resistant Alloys Carbon Steel, Alloy Steel, Pre-Hardened Steel, Austenitic, Ferritic and Hardened Stainless Steel, Copper, Copper Alloys
Mild Steel Carbon Steel, Alloy Steel, | Martensitic Stainless Steel, | Cobalt Chromium Alloys Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, | Cobalt Chromium Alloys
Material Alloy Tool Steel Titanium Alloys e Alloy Tool Steel Titanium Alloys
DC | Cutingspeed|Revolution |Table feed | Depth of cut | Cuting speed [Revolution Table feed| Depth of cut | Cuting sneed {Revolution| Table feed | Depth of cut | Cuting speed | Revolution (Table feed| Depth of cut | Cuting speed [Revolution | Table feed| Depth of cut | Cuting speed | Revolution) Table feed | Depth of cut DC  |Cutingspeed|Revolution(Table feed|Hole Depth| Step [Cuingspeed Revolution Table feed|Hole Depth| Step- [Cutingspeed |RevolutionTable feed|Hole Depth| Steyp |Cuting speed|Revolution Table feed|Hole Depth| Step- [Cutingspeed[Revolution|Table feed| Hole Depth| Step
(mm) | (mimin) | (min-?) | (mmimin)| ap (mm) | (mmin) | (min-t) | (mm/min) | ap (mm) | (wimin) | (min-t) | (mmimin) | ap (mm) | (mimin) | (min) | (mmmin) | ap (mm) | (wmin) | (min-t) | (mmimin) | ap (mm) | (mmin) | (min-?) | (mmimin) | ap (mm) (mm) | (m/min) | (min-") | (mm/min) | ap (mm) | (mm) | (mimin) | (min-t) | (mmimin)| ap (mm) | (mm) | (mimin) | (min-) | (mmmin)| ap (mm) | (mm) | (mimin) | (min1) | (me/min) | ap (mm) | (mm) | (mimin) | (min-") | (mmimin)| ap (mm) | (mm)
1 100 {32000| 250| 0.5 | 80 |25000, 99| 0.5 [ 60 |19000| 80| 0.5 [ 45 |14000| 60| 0.3 | 120 |38000| 300| 0.5 [ 25 |8000| 30 | 0.2 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 | 0.5 | 0.05
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 1.5 8 18000 270 | 0.75| 015 | 60 [13000| 120 | 0.75( 0.1 | 60 |13000 80 | 0.75| 0.05 [ 35 | 7400| 40 | 0.75| 0.05 | 100 {21000| 320 | 0.75| 0.15
2 100 |16000| 410 2 80 |13000f 210| 2 60 | 9500{ 190 2 50 | 8000 1301 1 120 [19000| 490 | 2 25 (4000 55 | 0.6 2 100 |16000| 480 | 2 | 025 70 |11000| 200 | 2 |02 | 60 | 9500f 90 | 1 | 005 40 | 6400| 60 [ 1 | 0.05] 120 {19000| 570 | 2 | 0.25
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 3 100 |11000| 660 | 3 |03 [ 70 | 7400 270 | 3 |03 | 60 | 6400( 100 [ 15 | 01 | 40 | 4200f 60 | 1.5 | 01 | 120 {13000 780 | 3 |03
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 4 100 | 8000| 800 | 4 |04 [ 70 | 5600 340 | 4 |04 | 60 |4800( 100 | 2 |02 | 40 | 32000 60 | 2 |02 | 120 | 9500| 950 | 4 |04
5 100 | 6400/ 630| 5 80 | 5100/ 300| 5 60 | 3800[ 210| 5 50 | 3200] 190| 2.5 | 120 | 7600{ 750 | 5 25 (1600 71 | 15 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/ 630 6 80 | 4200 330| 6 60 | 3200{ 220 6 50 | 2700{ 210| 3 120 | 6400| 760 | 6 25 (1300 72 | 1.8 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 | 0.6
8 100 | 4000 550 8 80 | 32000 320 8 60 | 2400| 240 8 50 |2000{ 200| 4 | 120 | 4800/ 670| 8 25 | 990 78 | 24 8 100 | 4000 720 | & |07 [ 70 | 2800| 340 | 8 |07 | 60 |2400( 70 [ 4 |03 | 40 | 1600| 50 | 4 |03 | 120 | 4800| 860 | & |07
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 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| 430 |12 80 | 2100 25012 60 | 1600 250 |12 50 | 1300{ 150| 6 120 | 3200| 510 |12 25 | 660 84 | 36 12 100 | 2700| 490 (12 | 075 70 | 1900| 230 |12 |05 | 60 | 1600{ 50 | 6 |03 [ 40 | 1100] 30 [ 6 |03 | 120 | 3200| 580 |12 | 0.75
16 100 | 2000| 360 |12 80 | 1600 22012 60 | 1200{ 190 |12 50 | 990 140| 8 120 | 2400 430 |12 25 | 500 63 | 4.8 16 100 | 2000| 360 |16 | 075 70 | 1400| 170 |16 | 0.75| 60 | 1200{ 40 | & |03 [ 40 | 80| 20 | 8 |03 | 120 | 2400| 430 |16 | 0.75
20 100 | 1600| 290 |12 80 | 1300/ 180 (12 60 | 950/ 150 |12 50 | 800 110 (10 [ 120 | 1900| 340 |12 25 | 400| 50 | 6 20 100 | 1600 290 (20 | 075 [ 70 | 1100| 130 |20 | 075 60 | 950 30 {10 |03 | 40 | 640) 20 {10 |03 | 120 | 1900| 340 |20 | 075
DC
of cut of cut ' |ae
) DC:Dia. DO

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.

“ s« MITSUBISHI MATERIALS

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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High-Performance End Mill Series

VQM HZV =Inch sizes

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

4
) 435°
&7 45°

O

RECOMMENDED CUTTING CONDITIONS

Carbon Steel, Alloy Steel, Cast Iron | TolSte, Petardened See HaoenedSiel | - Hardened Steell Hardened Steel Austenitic Cobqlt Qhrome Alloy| Heat Resistanse Copper Alloy Side mlllmg
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy ]
© O @ @ O @) Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Austenitic Stainless Steel, Titanium Alloys
FHA: 427 -45° Material
1 BHTA2 15° P
APMX e High speed General PUPOSE | enth of | Width of High s_peed General PUrPOSe | penth of | Width of High speed General PUrPOSe| Depth of | Width of
LF DC cutting cutting out cut cutting cutting cut out cutting cutting out cut
FHA: 42°-45° (inch) [ Revolution Table feed| Revolution Table feed] 2P | @€ [Revolution Table feed| Revolution|Table feed] 2P | 3€ |Revolution Table feed| Revolution [Table feed] 2P | @€
2 (min") | (IPM) | (min-t) | (1Pm) | () 1 nch) | min-1y | apM) | (min-t) | aPM) | (n€h) | nCh) | (min-1) | 1PM) | (min-1) | (PM) | (inch) | (inch)
87} § Type2 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
%\f L ° 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
DC<.5000" | DC=.5000" 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
% |- Sor 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
DCONVS<3750" | DCONMS=5000° 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
] .80035" ] .80043" 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
@ Asingle end mill for both plunging and slotting. 5M6 | 6000 |74.4| 4800 |39.4| 47 | .094| 4800 |39.7| 4000|217 | .47 |.094| 4000|354 3200|189 | 47 |.094
@ Iregular helical geometry controls the vibration. 11/32| 5500 | 71.5| 4400 |37.8| 52 | .10 | 4400 |37.9| 3600|205 .52 | .10 | 3600 | 36.1| 2900 |19.3 | .52 | .10
(inch) 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
No.of| & ae
Order Number DC APMX LF DCONMS  |gypes| 2 |TVPC Depth o
of cut
VQMHZVD1/16 .0625 .1250 2.0 .2500 3 ) 1
VQMHZVD5/64 .0781 .1560 2.0 .2500 3 ) 1 —
VQMHZVD3/32 .0938 1880 2.0 2500 3 Y 1 Precipitation Hardening Martensitic Stainless Steel, | Copper, Copper alloy Heat Resistant Alloy
VQMHZVD7/64 1094 2500 2.0 2500 3| e | 1 || SR
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 High speed | General purpose | peqn of | width of | High speed | General purpose| pegih of | wigth of | High speed | General purpose | ety of | width of
VQMHZVD1/4 2500 6250 25 2500 3 °® B DC cutting cutting cut cut cutting cutting cut cut cutting cutting cut cut
VQMHZVD5/16 3125 7500 2.75 3125 3 ° 2 (inch)  Revolution [Table feed| Revolution Table feed|  @P | @€ [Revolution [Table feed| Revolution Table feed|  @P | @€ [Revolution [Table feed| Revolution|Table feed|  @P | @€
VQMHZVD11/32 3438 7500 3.0 3750 3| e | 1 (mint) | (IPM) | (min-t) | (1PMy | () 1 nCh) | min-1y | aPM) | (min-t) | aPM) | (n€h) | nCh) | (min-1) | 1PM) | (min-1) | (PM) | (inch) | (inch)
VQMHZVD3/8 3750 8750 3.0 3750 3| e | 2 1116 | 13000 | 16.9 | 13000 | 11.0 | 094 |.0063[ 30000 | 63.8 | 28000 | 39.4 | 094 | .013| 8000 | 3.3 | 6000 | 13.8 | 094 |.0031
VQMHZVDA/2 5000 1.1250 3.5 5000 3| o | 2 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
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. 3/32 110000 | 21.3| 9400 | 13.4 .14 1.019 | 24000 | 85.0 19000 | 43.3 | .14 | .028| 5300 | 3.4 | 4000 | 13.8 | .14 1.0094
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. 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.
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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High-Performance End Mill Series

VQM HZV =Inch sizes

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

Slotting Drilling
Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Austenitic Stainless Steel, Titanium Alloys Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Austenitic Stainless Steel, Titanium Alloys
Material Material
High speed General PUrPOSe | Depth of High speed General pUrpose | pepth of High s_peed General pUrpose | pepth of High s_peed General purpose | tiole High speed General purpose | ole High s_peed General purpose Hole
DC cutting cutting cut cutting cutting cut cutting cutting cut DC cutting cutting Depth cutting cutting Depth cutting cutting Depth
(inch) | Revolution | Table feed | Revolution | Table feed| 2P |Revolution| Table feed | Revolution | Table feed| 3P |Revolution| Table feed | Revolution | Table feed| 2P (inch) | Reyoluton | Table feed| Step |Revoluion|Tablefeed| Step | 2P [Revoluton|Table feed| Step |Revolution|Table feed| Step | 2P |Revoluton [Table feed| Step |Revoluton|Table feed| Step | 2P
(minty | (PM) | (min-t) | (PMm) | @Ch) fminty | apmy | (minty | gpmy | NS ) minty | gPM) | (mint) | Pmy | (inch) (min-1)| (IPM) | (inch) |(min-1)| (1PM) | (inch) | 1€h) |(min-1)| (1PM) | (inch) |(min-1)| (1IPM) | (inch) | (N | (min-1)| (1IPM) | (inch) |(min-1)| (IPM) | (inch) | (Nch)
1/16 | 26000 | 27.6 | 20000 | 14.2 .031 (20000 | 11.8 | 16000 | 6.3 .031 [ 18000 | 10.6 | 12000 4.7 .031 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 | 24000 | 36.9 | 16000 | 16.1 .078 [ 19000 | 18.0 | 13000 | 8.3 .078 [ 16000 | 18.9 9600 7.5 .078 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 | 20000 | 37.8 | 13000 | 16.1 .094 | 16000 | 18.9 | 11000 | 8.7 .094 | 13000 | 19.2 8000 7.9 .094 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 | 17000 | 40.2 | 11000 | 17.3 1 14000 | 19.8 9200 | 8.7 A1 11000 | 19.5 6900 7.9 1 7/64 |11000(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 | 15000 | 44.3 | 10000 | 19.7 A3 12000 | 22.7 8000 | 9.8 A3 10000 | 20.1 6000 7.9 A3 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 | 12000 | 56.7 8000 | 24.8 .16 9600 | 26.1 6400 | 11.4 .16 8000 | 20.8 4800 8.3 .16 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 | 10000 | 56.7 6700 | 25.2 19 8000 | 26.9 5300 | 11.8 19 6700 | 21.4 4000 8.3 19 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 7500 | 55.8 5000 | 24.4 .25 6000 | 29.8 4000 | 13.0 .25 5000 | 21.9 3000 8.7 .25 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
5M16 | 6000 | 49.6 4000 | 21.7 .31 4800 | 28.3 3200 | 12.6 .31 4000 | 23.6 2400 9.4 31 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| 5500 | 48.7 3600 | 20.9 .34 4400 | 27.0 2900 | 11.8 .34 3600 | 24.2 2200 9.8 .34 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 5000 | 46.1 3300 | 20.1 .38 4000 | 255 2700 | 11.4 .38 3300 | 25.3 2000 | 10.2 .38 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 3800 | 35.9 2500 | 15.7 .50 3000 | 22.3 2000 | 9.8 .50 2500 | 23.6 1500 9.4 .50 1/2 | 2500\ 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
DC
Depth Wa‘p Hole QI
of cut depth L%
4 DC : Dia. oot
Precipitation Hardening Martensitic Stainless Steel, | Copper, Copper Alloys Heat Resistant Alloys Precipitation Hardening Martensitic Stainless Steel, | Copper, Copper Alloys
Co-Cr-Mo Alloys Co-Cr-Mo Alloys
Material Material
High speed General pUrpose | pepth of High s_peed General purpose | pepth of High s_peed General purpose | pepth of High s_peed General purpose | ole High speed General purpose | ole
DC cutting cutting cut cutting cutting cut cutting cutting cut DC cutting cutting Depth cutting cutting Depth
(inch) | Revolution | Table feed | Revolution | Table feed|  @P  [Revolution| Table feed | Revolution| Table feed| 8P |Revolution | Table feed | Revolution | Table feed| 2P (inch) | Reyoluton | Table feed| Step | Revoluion|Tablefeed| Step | 3P [Revoluton|Table feed| Step | Revolution|Table feed| Step | 2P
min-t) | (PM) | (min-) | apmy | @Ch) 1 (minty | apmy | (mint) | apmy | (neh) | minty | apMm) | (mint) | (pmy | (inch) (min-1)| (IPM) | (inch) |(min-1)| (IPM) | (inch) | "¢N) |(min-1)| (1IPM) | (inch) | (min-1)| (IPM) | (inch) | (inch)
1/16 [ 11000 | 6.5 [10000| 3.9 | .019 [30000| 31.9 |24000] 16.9 | .031 | 6000 | 3.5 | 5000 | 2.0 | .013 1/16 [ 7000 2.0 |.004 | 7000| 2.0 [.002].031[22000] 15.6 [ .013 ]22000] 15.6 | .006 | .031
5/64 | 9600 | 9.1 | 8000 | 5.1 | .039 [29000| 44.5 | 19000 | 19.3 | .078 | 4800 | 4.0 | 4000 | 2.2 | .023 5/64 | 6400| 2.4 |.004 |6400| 2.4 |.002|.039[19000|22.4 | .020|19000| 22.4 | .006 | .039
3/32 | 8000 9.5 6700 | 5.1 .047 [24000 | 45.4 | 16000 | 20.1 .094 | 4000 4.3 3300 23 .028 3/32 | 5300| 2.4 |.006 | 5300| 2.4 |.002|.047 (16000| 25.2 | .023 |16000|25.2 | .010 | .047
7/64 | 6900 9.8 5700 | 5.5 .055 (21000 | 49.6 | 14000 | 21.7 .11 3400 4.4 2900 2.5 .033 7/64 | 4600 2.4 |.008 | 4600 2.4 |.002 |.055 [14000| 27.6 | .033 |14000| 27.6 | .010 | .055
1/8 | 6000 | 11.3 | 5000 | 6.3 | .063 | 18000 | 53.1 | 12000 | 23.2 | .13 | 3000 | 4.6 | 2500 | 2.5 | .038 1/8 | 4000| 2.8 |.008 | 4000 | 2.8 |.004 |.063|12000|33.1 |.044 12000| 33.1|.012 | .063
5/32 | 4800 | 13.0 4000 | 741 .078 [ 14000 | 66.1 9600 | 29.9 .16 2400 5.0 2000 2.8 .047 5/32 | 3200 2.4 |.016|3200| 2.4 |.004 | .078| 9600/ 37.8 |.078 | 9600| 37.8 | .012 | .078
3/16 | 4000 | 13.7 3300 7.5 .094 (12000 | 68.0 8000 | 29.9 19 2000 5.1 1700 29 .056 3/16 | 2700 | 2.4 |.020 | 2700 | 2.4 |.008 |.094 | 8000| 39.4 | .094 | 8000|39.4 | .016 |.094
14 | 3000 | 14.9 | 2500 | 83 | .13 9000 | 67.0 | 6000 | 295 | 25 | 1500 | 5.3 | 1300 | 3.0 | .075 1/4 |2000| 2.4 |.024|2000| 2.4 |.012|.13 | 6000|43.3|.130| 6000|43.3|.024 | .13
5M16 | 2400 | 14.2 2000 | 7.9 .16 7200 | 59.5 4800 | 26.4 .31 1200 5.7 1000 3.1 .094 5/16 | 1600 | 2.0 |.024 | 1600| 2.0 |.012|.16 | 4800|33.9|.160 | 4800|33.9|.028 | .16
11/32| 2200 | 13.5 1800 | 7.5 A7 6600 | 58.5 4400 | 25.6 .34 1100 5.9 910 3.2 .10 11/32| 1500 | 1.8 |.024 | 1500 | 1.8 |.012|.17 | 4400|31.1|.17 | 4400|31.1|.028|.17
3/8 | 2000| 128 | 1700 | 7.1 | .19 6000 | 55.3 | 4000 | 24.4 | .38 | 1000 | 6.1 840 | 34 | .M 3/8 [1300| 1.5 |.024|1300| 1.5 |.012 .19 | 4000/ 28.3|.19 | 4000/ 28.3|.030|.19
1/2 1500 | 11.2 1300 | 6.3 .25 4500 | 42.5 3000 | 18.9 .50 750 5.7 630 3.1 .15 1/2 | 1000| 1.2 |.024 | 1000| 1.2 |.012|.25 | 3000{21.3|.20 | 3000|21.3|.030|.25
DC
of cut depth L ap
4 DC : Dia. DO

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.

s« MITSUBISHI MATERIALS

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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High-Performance End Mill Series

VQMHZVOH Y
43.
End mill, Medium cut length, 3 flute for drilling and slotting with thru-coolant S 45°5 %

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

(<30HRC) (<45HRC) (55HRC) (>55HRC) Stainless Steel | Titanium Alloy Alloy Copper Alloy RECOMMENDED CUTTING CONDITIONS
©) O ©) ©) O ©) .

FHA : 42° - 45° SIOttmg

. When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
8W ; % Type When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.

(%]
a - - - mgm

m High efficiency conditions

LF

Carbon Steel, Alloy Steel,| Pre-Hardened Steel, Austenitic, Ferritic and Hardened Stainless Steel, | Copper, Copper Alloys | Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, | Martensitic Stainless Steel, | Cobalt Chromium Alloys
Materi Alloy Tool Steel Titanium Alloys
aterial
DC | Cutingspeed |Revolution| Table feed | Depth ofcut | Cuting speed | Revolution | Table feed| Depth of cut [ Cuting speed | Revlution | Table feed| Depth of cut | Cting sped | Revolution | Table feed!| Depth of cut | Cuting speed | Revolution| Table feed!| Depth of cut | Cuting speed | Revolution | Table feed | Depth of cut
DC<12 DC=16 (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)
0 0
- 0.02 - 0.03 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
DCONMS=6 | DCONMS=8, 10 | DCONMS=12, 16 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
_8008 _8009 _8011 10 | 150 |4800/1200| 10 | 120 {3800| 630 | 10 [ 100 3200 670 | 10 | 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
@ A single end mill for both plunging and slotting. 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
@ Excellent peformance in slotting and pocketing with oil supply from the end cutting edge. De
& -
4 DC : Dia.
Order Number DC APMX LF DCONMS oo E Type .
Flutes| &5 General-purpose conditions
VQMHZVOHD0600 6 13 60 6 3 ° 1 Carbon Steel, Alloy Steel,| Pre-Hardened Steel, Austenitic, Ferritic and Hardened Stainless Steel, | Copper, Copper Alloys | Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, | Martensitic Stainless Steel, | Cobalt Chromium Alloys
VQMHZVOHD0800 8 19 70 8 3 ® 1 Material Alloy Tool Steel Titanium Alloys
VQMHZVOHD1000 10 22 80 10 3 ° 1
VQMHZVOHD1200 12 26 90 12 & () 1
VQMHZVOHD1600 16 30 110 16 3 * 1 DC | Cuingspeed| Revolution Table feed| Depth of cut | Cuting soeed {Revolution | Table feed| Depth of cut | Cuting speed | Revolution) Table feed| Depth of cut | Cuting speed | Revolution Table feed| Depth of cut| Cuting speed {Revolution| Table feed | Depth of cut | Cuing speed | Revolution (Table feed| Depth of cut
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. (mm) | (mimin) | (min-?) | (mmimin) | ap (mm) | (mmin) | (min-") | (mmimin) | ap (mm) | (mimin) | (min-t) | (mimin) | @ (mm) | (mimin) | (minY) | (mmimin) | ap (mm) | (wimin) | (min-") | (mwmin) | ap (mm) | (wmin) | (min-t) | (mmmin) | ap (mm)
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. 6 | 1005300/ 630/ 6 | 80 [42001 330 6 | 60 13200/ 2201 6 | 50 12700 2101 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
7 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.

@ : USA Stock * : Stocked in Japan
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High-Performance End Mill Series

VQMHZVOH

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

RECOMMENDED CUTTING CONDITIONS
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, Pre-Hardened Steel, Austenitic, Ferritic and Martensitic Hardened Stainless Steel,
Mild Steel Carbon Steel, Alloy Steel, Stainless Steel, Titanium Alloys Cobalt Chromium Alloys

Material Alloy Tool Steel

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  [Cuting 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-")|(mm/min)| ap (mm) | (mm) | (m/min) [ (min-1)|(mm/min)| ap (mm) | (Mmm)
6 | 100 | 5300| 950 9 3 70 | 3700| 440 9 |12 | 60 [3200| 100 6 | 06 [ 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 G

of cut

! ]
Copper, Copper Alloys

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 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 QI
of cut Vo ap

T

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, Pre-Hardened Steel, Austenitic, Ferritic and Martensitic Hardened Stainless Steel,
Mild Steel Carbon Steel, Alloy Steel, Stainless Steel, Titanium Alloys Cobalt Chromium Alloys

Material Alloy Tool Steel

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-1)|(mm/min)| ap (mm) | (mm) [ (m/min) [ (min-")|(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 | 0.3

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 | 1200 40| 16 | 0.3 | 40 800 20 | 16 | 0.3
Depth Q
of cut 1 |ap

| ]
Copper, Copper Alloys

Material

Dia.  [Cutting speed | Revolution| Table Feed | Hole Depth| Step
DC (mm) | (m/min) | (min-1){(mm/min)| ap (mm) | (mm)
6 | 120 | 640011200 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

of cut

Depth QI
1|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.
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High-Performance End Mill Series

VQM HZVOH =Inch sizes

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

2O o8

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Preerdened Seel Hardened Seel | Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse Carmeer Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy pp Y RECOMMENDED CUTTING CONDITIONS
©) O ©) ©) O ©) .
Slotting
FHA : 42° - 45°
‘ 2 Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Austenitic Stainless Steel, Titanium Alloys
8W | £ Type
m b4 Material
LF
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| 2P | Revolution | Table feed | Revolution | Table feed | 2P
miny | (PM) | (mint) | apm) | neh) [ iminty | aPM) | mint) | apmy | @) | minty | aPM) | (mint) | apmy | (inch)
1/4 7500 | 55.8 | 5000 | 24.4 .25 6000 | 29.8 | 5000 | 16.5 .25 5000 | 21.9 | 3000 8.7 .25
DC<.5000" | DC=.5000"
) 0 5/16 | 6000 | 49.6 | 4000 | 21.7 .31 4800 | 28.3 | 4000 | 15.7 .31 4000 | 23.6 | 2400 9.4 .31
- .0008" - .0012" 3/8 5000 | 46.1 3300 | 2041 .38 4000 | 25.5 | 3300 | 13.8 .38 3300 | 25.3 | 2000 | 10.2 .38
DC%NMSS-W DC%NMS=-500° 1/2 | 3800 | 359 | 2500 | 15.7 | .50 | 3000 | 22.3 | 2500 | 12.2 | .50 | 2500 | 236 | 1500 | 9.4 | .50
- .00035" - .00043" DC
@ A single end mill for both plunging and slotting. 2?2[2? Wap
@ Excellent peformance in slotting and pocketing with oil supply from the end cutting edge. /) DC : Dia.
(inch)
Precipitation Hardening Martensitic Stainless Steel, | Copper, Copper Alloys Heat Resistant Alloys
No. of ~ Co-Cr-Mo Alloys
Order Number DC APMX LF DCONMS : 3 Type Material
Flutes| &3
VQMHZVOHD1/4 -2500 6252 2.5 -2500 3 o 1 High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of
VQMHZVOHD5/16 .3125 .7500 2.75 3125 3 ® 1 DC cutting cutting cut cutting cutting cut cutting cutting cut
VQMHZVOHD3/8 3750 8752 3.0 3750 S| e |1 (inch) [ Revolution | Table feed | Revolution| Table feed | 2P |Revolution| Table feed | Revolution | Table feed| 3P |Revolution| Table feed | Revolution | Table feed | 2P
VQMHZVOHD1/2 .5000 1.1252 3.5 .5000 3| @ | 1 miny | PM) | mint) | apm) | (nCh) 1 minty | apmy | (mint) | gpm) | (nC) | minty | apmy | (mint) | pwmy | (inch)
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. 1/4 3000 | 14.9 2500 8.3 25 9000 | 67.0 6000 | 29.5 25 1500 53 1300 3.0 075
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. 516 | 2400 | 14.2 2000 7.9 31 7200 | 595 4800 | 26.4 31 1200 57 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
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.
@ :USA Stock
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High-Performance End Mill Series

VQM HZVOH —Inch sizes VQM HV

D@0

End mill, Medium cut length, 3 flute for drilling and slotting with thru-coolant End mill, Medium cut length, 4 flute, Irregular helix flutes
Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse Camaer /Al
RECOMMENDED CUTTING CONDITIONS (<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy pp Y
. ©) O © © O @)
Plunging FHA : 37° - 40°
___— | BHTA215° ”
Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Austenitic Stainless Steel, Titanium Alloys =
8 § Type1
Material APIIX a
LF
FHA : 37° - 40°
High speed General purpose | Hole High speed General purpose | Hole High speed General purpose | Hole ’m 2
DC cutting cutting Depth cutting cutting Depth cutting cutting Depth 8 N) § Type2
(inch) | Revoluton | Tablefeed| Step |Revoluton|Teblefeed| Step | 2P |Revoluion| Table feed | Step |Revoluion| Tablefeed | Step | 2P [Revoluion|Tablefeed| Step  |Revoluion| Table eed | Step | @P APNX °
(min-1)| (IPM) | (inch) |(min-1)| 1PM) | (inch) | "¢N) |(min-1)| (1IPM) | (inch) |(min-1)| (1PM) | (inch) | NS |(min-1)| (1PM) | (inch) | (min-1)| (IPM) | (inch) | (inch) L
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 N | FHA:37°-40°
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 Deaz | D2 N i} W g
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 - 0.020 - 0.030 T amEe ) 8 AY § Type3
1/2 |2500|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 DCONMS=4,6 | DCONMS=8, 10 | DCONMS=12, 16 | DCONMS=20, 25 AP
- 0.008 - 8.000 - 001 - 0013 £
Hole Q . o , . . -
depth | ' |ap @ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut
! materials and for long overhang applications. (mm)
~---" mm
Precipitation Hardening Martensitic Stainless Steel, | Copper, Copper Alloys No.of| &
Co-Cr-Mo Alloys Order Number DC APMX LF DCONMS  |fes| £ |TYPE
- n
Material
VQMHVD0100 1 2 45 4 4 (] 1
High speed General purpose | Hgje High speed General purpose | Hole VQMHVD0150 1.5 3 45 4 4 bt 1
DC cutting cutting Depth cutting cutting Depth VQMHVD0200 2 4 45 4 4 ® 1
(inch) | Revoluton | Table feed | Step | Revolution| Tablefeed| Step | 2P [Revoluton|Teble feed | Step |Revoluton| Table feed| Step | 2P VQMHVD0250 25 5 45 4 4 (] 1
(min-1)| (IPM) | (inch) |(min-1)| (1PM) | (inch) | 0N€h) f(min-t)[ (1IPM) | (inch) | (min-1)| (IPM) | (inch) | inch) VQMHVD0300 3 8 45 6 4 | o | 1
1/4 |2000| 2.3 |.024|2000| 2.3 |.012| .38 |6000|42.5| .13 |6000|42.5|.0024| .38 VQMHVD0350 3.5 8 45 6 4 PS 1
5/16 |[1600| 2.0 |.024 [1600| 2.0 |.012| .47 (4800|34.0| .16 |4800|34.0(.0028| .47 VQMHVD0400 4 1 45 6 4 Py 1
3/8 (1300| 1.5 |.024 {1300| 1.5 |.012| .56 [4000(28.3 | .19 [4000|28.3 |.003 | .56 VQMHVDO0500 5 13 50 6 4 P 1
1/2 |1000| 1.2 |.024 |1000| 1.2 |.012| .75 |3000|21.3| .20 |3000|21.3|.003 | .75 VQMHVD0600 6 13 50 6 4 ° 2
Hole Q VQMHVD0700 7 19 60 8 4 () 1
depth v ep VQMHVD0800 8 19 60 8 4 (] 2
Voo VQMHVD0900 9 22 70 10 4 () 1
) ) - ) . VQMHVD0900S08 9 22 75 8 4 () 3
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. VQMHVD1000 10 22 70 10 4 ® 2
Note 2) Effective cutting of stainless steel, titanium alloy, and heat resistant alloy can be achieved with the use of water-soluble cutting fluid. VQMHVD1000S08 10 22 100 8 4 (] 3
Note 3) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be VQMHVD1100 1 26 75 12 4 PS 1
reduced proportionately. VQMHVD1100S10 11 26 100 10 4| e 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 58] 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
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High-Performance End Mill Series

VQMHV

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

RECOMMENDED CUTTING CONDITIONS
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,
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, Cobalt Chromium Alloys
Alloy Tool Steel Titanium Alloys

Material

DC  |Cutting 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 | Cutting 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) | (m/min) | (min-1) | (mm/min) | ap(mm) | ae(mm) | (m/min) | (min-") | (mm/min) | ap (mm) | ae (mm)
1 | 130 |40000| 1800 | 1.5 | 0.3 | 120 |38000| 910 | 1.5 | 0.3 | 80 |25000| 500 | 15| 0.2 [ 75 |24000| 580 | 15| 0.2
2 | 150 |24000| 2400 | 3 0.6 | 120 {19000 1100 | 3 0.6 | 100 [16000| 830 | 3 06 | 75 (12000 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 (120002600 | 6 1.2 | 120 | 9500|1300 | 6 1.2 | 100 | 8000| 900 | 6 12 | 75 | 6000| 790 | 6 038
5 | 150 | 9500|2600 | 7.5 | 15| 120 | 7600|1300 | 75| 1.5 [ 100 | 6400{ 900 | 75| 15| 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 48 | 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
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

Depth

of cut a
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 Alloys
Alloy Tool Steel Titanium Alloys

Material

DC  |Cutting 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 | 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) | (m/min) | (min-1) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (minT) | (mm/min) | ap (mm) | ae (mm)
1 120 [38000| 1000 | 1.5 | 0.3 | 100 |32000| 560 | 1.5 | 0.3 [ 80 |25000| 400 | 0.75| 0.1 | 70 (22000| 390 | 15| 02
2 | 120 |19000| 1300 | 3 0.6 | 100 {16000 630 | 3 06 | 80 (13000 450 | 15 | 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 1.2 | 100 | 8000| 700 | 6 12 | 80 | 6400 470 | 3 0.6 | 70 | 5600| 490 | 6 0.8
5 | 120 | 7600| 1400 | 7.5 | 1.5 | 100 | 6400f 710 | 75| 15| 80 | 5100| 470 | 45 | 09 | 70 | 4500 500 | 75| 1
6 | 120 | 6400| 1400 | 9 1.8 | 100 | 5300 710 | 9 1.8 | 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 1.8 | 70 | 2200| 460 | 15 2
12 | 120 | 3200| 1000 | 18 3.6 | 100 | 2700| 640 | 18 36 | 8 | 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

a
of cut p

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.

“ s« MITSUBISHI MATERIALS

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 Alloys Heat Resistant Alloys

Material

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 | 130 40000 1800 | 1.5 | 0.3 | 40 |13000| 210 | 1.5 | 0.1
2 | 180 |29000| 2900 | 3 0.6 | 40 | 6400 230 | 3 0.2
3 | 180 |19000| 3000 | 4.5 | 09 | 40 | 4200| 240 | 45| 0.3
4 | 180 |14000| 3000 | 6 12 | 40 | 3200 240 | 6 0.4
5 | 180 (110003000 | 75| 1.5 40 | 2500 240 | 75| 05
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 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 | 375 | 75 | 40 | 510| 130 | 37.5 | 25

je— ae
Depth
of cut ap
General-purpose conditions
Copper, Copper Alloys Heat Resistant Alloys

Material

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| 1300 | 15| 03 | 30 /9600 | 92 | 15| 041
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 | 75| 15 | 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
25 | 140 | 1800| 670 | 375 | 75 | 30 | 380 | 64 | 375 | 25

«— 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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High-Performance End Mill Series

VQMHV

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

RECOMMENDED CUTTING CONDITIONS
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

Material

Carbon Steel, Alloy Steel,
Mild Steel

Pre-Hardened Steel,
Carbon Steel, Alloy Steel,
Alloy Tool Steel

Austenitic, Ferritic and
Martensitic Stainless Steel,
Titanium Alloys

Hardened Stainless Steel,
Cobalt Chromium Alloys

Copper, Copper Alloys

Heat Resistant Alloys

Cuting speed | Revolution Table feed| Depth of cut
(mfmin) | (min-?) | (mmimin) | ap (mm)

Cuting speed | Revolution| Table feed | Depth of cut
(mimin) | (min-*) | (mm/min) | ap (mm)

Cuting speed | Revolution| Table feed | Depth ofcut
(mimin) | (min-1) | (mmimin) | ap (mm)

Cutingspeed | Revolution Table feed| Depth of cut
(mimin) | (min-*) | (mmimin) | ap (mm)

Cuting speed | Revolution  Table feed | Depth of cut
(mfmin) | (min-*) | (mm/min) | ap (mm)

Cuting speed | Revolution| Table feed | Deoth ofcut
(mimin) | (min-") | (mm/min) | ap (mm)

150 24000| 1200 | 2

150 [16000| 1500 3
150 [12000| 1900 | 4
150 | 9500( 1900 | 5
150 | 8000|1900 6
150 | 6000|1700 8

150 | 4800|1500 10

150 | 4000/ 1300 12
150 | 3000|1100 | 12
150 | 2400| 860 | 12

150 | 1900| 760| 12

120 19000 610| 2
120 |13000f 730| 3
120 | 9500f 910 4
120 | 7600f 910| 5
120 | 6400|1000 | 6
120 | 4800 960 | 8
120 | 3800| 840 10
120 | 3200 770 | 12
120 | 2400 670| 12
120 | 1900 530 | 12
120 | 1500 420 12

100 {16000 640| 2
100 |11000 660 | 3
100 | 8000 700 | 4
100 | 6400f 720| 5
100 | 5300 740| 6
100 | 4000 800 | 8
100 | 3200 900 | 10
100 | 2700| 860 | 12
100 | 2000 640| 12
100 | 1600 510 | 12
100 | 1300| 420 12

60 |9500 300 | 1
60 |6400| 360 | 1.5
60 |4800| 460 | 2
60 |3800| 460 | 2.5
60 |3200| 510 | 3
60 | 2400 | 480
60 | 1900 | 420
60 [1600 380
60 [1200 | 340
60 | 950 270
60 | 760| 210

N © o o o

—_

180 29000 1500
180 {19000/ 1700
180 14000 2200
180 11000 2200
180 | 9500 2300
180 | 7200 2000
180 | 5700|1800 | 10
180 | 4800 1500 | 12
180 | 3600|1300 | 12
180 | 2900 1000 | 12
180 | 2300 920| 12

o O B W N

oo

30 [4800| 130 | 0.6
30 |3200| 150 | 0.9
30 |2400| 170 | 1.2
30 1900 | 170 | 1.5
30 |1600| 180 | 1.8
30 1200 | 190 | 2.4
30 | 950 210 | 3

30 | 800| 200 | 3.6
30 | 600| 150 | 4.8
30 | 480| 120 | 6

30 | 380] 100 | 75

Depth
of cut

% %ap
4

DC : Dia.

General-purpose conditions

Carbon Steel, Alloy Steel,
Mild Steel

Pre-Hardened Steel,
Carbon Steel, Alloy Steel,
Alloy Tool Steel

Austenitic, Ferritic and
Martensitic Stainless Steel,
Titanium Alloys

Hardened Stainless Steel,
Cobalt Chromium Alloys

Copper, Copper Alloys

Heat Resistant Alloys

Material

DC | Cuingspeed| Revolution Table feed| Depth of cut | Cuting speed [Revolution  Table feed| Depth ofcut | Cting speed | Revolution| Table feed | Depth of cut | Cuting speed | Revolution Table feed| Depth of cut | Cuting soeed {Revolution| Table feed| Depth of cut | Cuting speed | Revolution) Table feed| Depth of cut

(mm) | (mimin) | (min-t) | (mmimin) | ap (mm) | (mimin) | (min) | (mmimin) | ap (mm) | (mimin) | (min-?) | (mmimin) | ap (mm) | (mmin) | (min-?) | (mmmin)| ap (mm) | (mimin) | (min-t) | (mo/min) | ap (mm) | (mimin) | (min-?) | (mm/min) | ap (mm)
1 | 100 (32000 500 | 1 | 80 (25000 250 | 1 [ 80 (250001 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 | 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| 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 | 51000 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 | & | 60 | 2400| 320 | 8 | 50 | 2000 260 | 4 | 120 | 4800 890 | 8 [ 25 | 990|100 | 2.4
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
D
o »
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.

“ s« MITSUBISHI MATERIALS

VQM HV =Inch sizes

End mill, Medium cut length, 4 flute, Irregular helix flutes
Carbon Steel, Alloy Steel, Cast Iron | Too Steel, Preshardened Steel Hardened Steel Hardened Steel

LO:-O

Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Titanium Alloy Alloy T 9y
©) O © ©) O ©)
FHA : 37° - 40°
BHTA2 15°
2
8 g Typet
APMX °
LF
FHA : 37° - 40°
(7]
AN ! e
=]
APMX
LF
DC<.5000" | DC=.5000"
0 0
- .0008" - .0012"
DCONMS<.3750" | DCONMS=.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 DCONMS  |ryes| 2 [TYPE
VQMHVD1/8 .1250 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 Bi5) .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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High-Performance End Mill Series

VQM HV =Inch sizes

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

RECOMMENDED CUTTING CONDITIONS
Side milling

Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Austenitic Stainless Steel, Titanium Alloys
Material
High s_peed General PUrPOSe| penth of | Width of High speed General PUrPOSe| pepth of | Width of High s_peed General PUrPOSe| pepth 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| 3P @€ [Revolution Table feed| Revolution|Table feed| 2P &S

(min-t) | (1PM) | (min-) | @PMm) | (inch) | (inch) | min-1y | aPM) | (min-t) | aPmy | nch) | (nch) [ minty | apmy | (min-t) | (1PMm) | (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 (494 | 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 Alloys Heat Resistant Alloy

Co-Cr-Mo Alloys
Material

High speed General PUrPOSe | penth of | Width of High speed General PUPOSE | Denth of | Width of High s_peed General PUrPOSe | penth of | Width of
DC cutting cutting cut out cutting cutting out out cutting cutting cut ut

(inch) | Revolution [Table feed| Revolution |Table feed| 2P @€ | Revolution|Table feed| Revolution [Table feed| 8P 88 | Revolution|Table feed| Revolution [Table feed| 2P e

mint) | (1PM) | (min-t) | aPM) | (nch) | (ineh) | iminty | aPmy | (mint)y | apmy | (nch) | (ineh) | imin1y | apMy | (min-t) | apmy | (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 [109.0/ 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

al
of cut P

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.

Slotting

Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Austenitic Stainless Steel, Titanium Alloys

Material

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
(inch)

cut

Revolution| Table feed | Revolution | Table feed| ~ @P | Revolution | Table feed | Revolution| Table feed|  @P  [Revolution | Table feed | Revolution | Table feed | 8P
min) | (PM) | (min)y | apmy | nCh) 1 minty | apmy | (minty | gpmy | ) | minty | aPM) | (min) | pm) | (inch)

1/8 [ 15000 | 59.1 | 10000 | 26.0 13 [ 12000 | 30.2 8000 | 13.4 .13 | 10000 | 26.8 | 6000 | 10.6 A3
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 | 11.4 .25
5/16 | 6000 | 66.1 4000 | 291 .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 | 13.4 .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
Depth
of cut % % I ap
4 DC : Dia.
Precipitation Hardening Martensitic Stainless steel, | Copper, Copper Alloys Heat Resistant Alloys
Co-Cr-Mo Alloys
Material
High ;peed General Purpose Depth 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 | 2P | Revolution | Table feed | Revolution | Table feed| 3P | Revolution| Table feed | Revolution | Table feed | P

min)y | (PM) | (min-t) | apmy | GCh) | minty | apmy | (min) | apmy | (neh) [ minty | Py | (mint) | gpmy | (nch)
1/8 6000 | 15.1 5000 8.3 .063 | 18000 | 70.9 | 12000 | 31.1 13 3000 | 6.14 2500 34 .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 |
1/2 1500 | 14.9 1300 8.7 .25 4500 | 56.7 3000 | 24.8 .50 750 | 7.56 630 4.3 .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 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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High-Performance End Mill Series

VQJHV

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

38°

zz-? ab

DC<6
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Preerdened Seel Hardened Seel | Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse Carmeer Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy pp Y
©) O ©) ©) O ©)
FHA : 37.5° - 40°
BHTA2 15°
g
8 § Type1
APMX °
LF
FHA : 37.5° - 40°
o Type2
SRS
a
APMX
LF
DC<12 DC>12
0 0
- 0.020 - 0.030
DCONMS=6 | DCONMS=8,10 | DCONMS=12, 16 | DCONMS=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)
No.of| & | &
Order Number DC APMX LF DCONMS  |ges| £ | &
VQJHVD0100 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
VQJHVD0350 8.9 14 60 6 4 [} 1
VQJHVD0400 4 16 60 6 4 [} 1
VQJHVD0450 45 18 60 6 4 () 1
VQJHVD0500 5 20 60 6 4 ° 1
VQJHVD0600 6 24 60 6 4 () 2
VQJHVDO0700 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 55) 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

“ s« MITSUBISHI MATERIALS

RECOMMENDED CUTTING CONDITIONS

Side milling

Carbon Steel, Alloy Steel,
Mild Steel

Material

Pre-Hardened Steel,
Carbon Steel, Alloy Steel,
Alloy Tool Steel

Austenitic, Ferritic and
Martensitic Stainless Steel,
Titanium Alloys

Hardened Stainless Steel,
Cobalt Chromium Alloys

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) | (mfmin) | (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 | 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 (13000 390 | 5 | 0.1 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 |0.15| 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 | 12.5 | 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
of ut ap
Copper, Copper Alloys Heat Resistant Alloys
Material
DC  |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) | (/min) | (min-") | (mm/min)| ap (mm) | ae (mm)
1 | 130 40000/ 530 | 2.5 | 0.1 | 40 |13000f 73 | 25 | 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 | 12.5 | 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 08 | 40 | 1600 170 | 20 | 0.16
10 | 160 | 5100 1300 | 25 1 40 | 1300| 170 | 25 | 0.2
12 | 160 | 4200| 1300 | 30 12 | 40 | 1100| 140 | 30 0.24
16 | 160 | 3200| 1100 | 40 16 | 40 800| 110 | 40 0.32
20 | 160 | 2500| 970 | 50 2 40 640 80 | 50 | 04
i ae
oept IE

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.

s« MITSUBISHI MATERIALS



High-Performance End Mill Series

VQJ HV =Inch sizes

D@0 O

End mill, Semi long cut length, 4 flute, Irregular helix flutes DC=1/4 DC>1/4
. |
Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy RECOMMENDED CUTTING CONDITIONS
o O 0 o O O S
FHA : 37.5° - 40° Side mllllng
BHTA2 15°
2 Carbon Steel, Alloy Steel, Pre-Hardened Steel, Austenitic, Ferritic and Hardened Stainless Steel,
g 3 Typet Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, Cobalt Chromium Alloys
g Material Alloy Tool Steel Titanium Alloys
APMX UF
FHA : 37.5° - 40°
\W 2 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
g é Type2 (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)
APNX = 1/8 |13000| 39 .313 | .013 |10000| 26.8 | .313| .013 | 8000 | 20.1 313 | .006 | 7500 | 18.9 | .313 | .006
L 3/16 | 8700| 394 | .469| .019 | 6700| 27.6 | .469| .019 | 5300 | 21.7 | .469 | .009 | 5000 | 20.5 | .469 | .009
DC< 5000 | De=3000" 1/4 | 6500| 47.2 .625| .025 | 5000| 32.3 .625| .025 | 4000 | 25.2 .625| .013 | 3800 | 24 .625| .013
0 0 5/16 | 5200 | 47.2 .781| .031 | 4000| 33.5 | .781| .031 | 3200 | 25.2 .781| .016 [ 3000 | 23.6 | .781| .016
- .0008" 1 .0012" . 3/8 | 4300| 43.3 | .938 | .038 | 3300| 31.9 | .938| .038 | 2700 | 23.2 | .938| .019 | 2500 | 22.4 | .938| .019
@ DC((J)NMSS.3750 DC(())NMS=.5000 1/2 | 3300| 43.3 [1.25 | .05 2500| 29.1 |1.25 | .05 2000 | 209 [1.25 | .025 | 1900 | 20.1 |1.25 | .025
- .00035" -.00043" ae
@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut BfeELT ap
materials and for long overhang applications.
(inch)
Copper, Copper Alloys Heat Resistant Alloys
A7
Order Number DC APMX LF pconms  |Noofl g | & Material
Flutes| &3 =
VQJHVD1/8 1250 -5000 2.5 2500 4 L4 1 DC |Revolution | Table feed | Depth of cut | Depth of cut | Revolution | Table feed | Depth of cut | Depth of cut
VQJHVD3/16 .1875 .7500 2.5 .2500 4 ) 1 (inch) | (min-') | (IPM) | ap(inch) | ae(inch) [ (min-) | (IPM) | ap(inch) | ae (inch)
VQJHVD1/4 .2500 1.0000 25 .2500 4 () 2 1/8 [16000| 48 .013 | .013 | 4000 | 541 313 | .003
VQJHVD5/16 .3125 1.0900 3.25 3125 4 ° 2 3/16 |11000| 51.9 | .019 | .019 [ 2700 | 7.1 469 | .004
VQJHVD3/8 3750 1.3100 35 3750 4 PY 2 1/4 | 8000| 57.9 | .025 | .025 | 2000 | 6.7 .625| .005
VQJHVD1/2 5000 1.6500 40 5000 4| el 2 5/16 | 6400| 59.4 | .031 | .031 | 1600 | 6.7 | .781 | .006
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. % 2388 28471 828 828 1888 gz 1 228 8(1)8
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. . . : . . .
e— A€
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.

@ :USA Stock

s« MITSUBISHI MATERIALS s« MITSUBISHI MATERIALS “



High-Performance End Mill Series

VQFDRB o0
Duplex corner radius end mill for high speed cutting @

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

) . Copper Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy
0 o O RECOMMENDED CUTTING CONDITIONS
FHA: 30° Titanium Alloys Cobalt Chromium Alloys
z
3] Z q Precipitation Hardening Stainless Steel
o . 2 Material
RE3 8| 1 : } , § Type 1
RE2 ~|.APMX  7BHTA215° ° DC Revolution |Cutting Speed| Table Feed | Depth of cut | Width of cut | Revolution |Cutting Speed| Table Feed | Depth of cut | Width of cut
RE1 — A3LU (mm) | (inch) n (min-1) vc (SFM) vf (IPM) ap (inch) ae (inch) n (min-") vc (SFM) vf (IPM) ap (inch) ae (inch)
o\® LF 3 118 8500 260 82.7 .008 .051 6400 195 118.1 .008 .051
FHA: 30° 4 157 6400 260 86.6 .008 .067 4800 195 106.3 .008 .067
& 2 6 .236 4200 260 55.1 .012 .079 3200 195 82.7 .012 102
9 | § Type 2
APMX ta

ae
0 w Depth of Cut %}ap
- 0.020 LF
DCONMS
0
- 0.005

@ Duplex corner radius type allows more efficient high feed.

Heat Resistant Alloys

@ High feed cutting realized through use of multiple cuts. Material
(mm) DC Revolution |Cutting Speed | Feed Rate | Depth of cut | Width of cut
=~ (mm) | (inch) n (min-") vc (SFM) vf (IPM) ap (inch) ae (inch)
e N DC RE*I1 APMX A;c3 w | on | LF DCON Itllo-tOf Multi-task radius part *E = T 3 118 3200 100 30.3 .008 .024
raer Number 55 s e me o | 2 || & |0 4 [.157| 2400 100 30.3 .008 031
6 236 1600 100 20.5 .012 .051
VQFDRBD0300N080 3 (064|018 | 3 8 | 28 | 50 6 4 10.080.75| 0.5 2 |21°| @ 1
VQFDRBD0300N120 3 (064|018 3 12 | 28 | 55 6 4 10.080.75| 0.5 2 |21°| @ 1 ae
VQFDRBD0400N120 4 10.71/025| 4 12 | 3.8 | 55 6 4 101311.0 | 05 3 19°] @ 1 Depth of Cut ap
VQFDRBD0400N160 4 |10.71/025| 4 16 | 3.8 | 60 6 4 10131.0 | 05 8 19°| @ 1
VQFDRBD0600N180 6 (092|036| 6 18 | 56 | 60 6 4 1021115 |06 5 17| @ 2
*1 RE1 : Approx. R Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
*2 RMPX : Max. Ramping Angle may not work. _ N
*3 A3 : Cutting Edge Effective Length 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.
@ :USA Stock
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High-Performance End Mill Series

VQHVRB

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

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy
@) @) @)
FHA : 43° - 45°
2 ! B2 2
8 g Type1
(5]
RE :UPMX BHTA2 15° e
LF
(D —
Effective length
‘ +0.01 for inclined angle o
DC £%
3]
@% 0 25
- 0.02 b]
DCONMS
} 8.005 Inclined angle
@ SMART MIRACLE corner radius end mill for high feed rates and efficient machining.
(mm)
DCON No. of] %
Order Number DC RE APMX LU DN B2 LF ms [Flutes| & | Type
n
VQHVRBDO0100R01N080 1 0.1 1 8 0.94 8.2° 50 6 4 e 1
VQHVRBDO0100R01N120 1 0.1 1 12 0.94 6.7° 59 6 4 |e| 1
VQHVRBD0200R02N120 2 0.2 2 12 1.9 5.9° 55 6 4 |e| 1
VQHVRBD0200R02N160 2 0.2 2 16 1.9 4.9° 60 6 4 e 1
VQHVRBDO0300R05N100 3 0.5 3 10 29 5.6° 55 6 4 e 1
VQHVRBDO0300R05N180 8 0.5 3 18 29 3.7° 60 6 4 e 1
VQHVRBD0400R10N120 4 1.0 4 12 3.9 3.9° 55 6 4 e 1
VQHVRBD0400R10N200 4 1.0 4 20 3.9 2.5° 60 6 4 |e| 1
@ :USA Stock

“ S« MITSUBISHI MATERIALS

RECOMMENDED CUTTING CONDITIONS

I
Titanium Alloys Cobalt Chromium Alloys
Precipitation Hardening Stainless Steel
Material
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)
1 [.039] 8 |.315| 2500 25 19.7 .001 .004 2500 25 19.7 .001 .004
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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High-Performance End Mill Series

VQMHVRB

Corner radius, Medium cut length, 4 flute, Irregular helix flutes
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Preerdened Seel Hardened Seel | Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

00

(mm)

=9
© O © — (?7 o O = Order Number DC RE APMX LF DCONMS :?n:sf g Type
z BHTA2 15° ”

Q % Type1 VQMHVRBD1600R100 16 1 35 90 16 4 * 2

8 VQMHVRBD1600R150 16 1.5 35 90 16 4 * 2

RE APMX VQMHVRBD1600R200 16 2 35 90 16 4 * 2

LF VQMHVRBD1600R250 16 2.5 35 20 16 4 * 2

FHA: 37° - 40° VQMHVRBD1600R300 16 3 35 90 16 4 * 2

S o] AR S VQMHVRBD1600R400 16 4 35 90 16 I

+0.015 ° § yp VQMHVRBD1600R500 16 © 85 90 16 4 * 2

DC.12 DC>12 Re APMX VQMHVRBD2000R100 20 1 45 110 20 4 | x| 2

i 8.02 i 8.03 LF VQMHVRBD2000R150 20 1.5 45 110 20 4 * 2

DCONMS=46 | DCONMS=8,10 | DCONMS=12 16 | DCONMS=20 VQMHVRBD2000R200 20 2 45 110 20 4 [ x| 2

0 ' 0 0 0 VQMHVRBD2000R250 20 2.5 45 110 20 4 * 2

- 0.008 - 0.009 - oom - 0013 VQMHVRBD2000R300 20 3 45 110 20 N

@ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials and for long VQMHVRBD2000R400 20 4 45 110 20 4 | x| 2

overhang applications. (mm) VQMHVRBD2000R500 20 5 45 110 20 4 | x| 2

VQMHVRBD2000R635 20 6.35 45 110 20 4 * 2

No.of| & N 1) SMART MIRACLE ing has r lectri nductivity; therefore an external contact type (electric transmitted) tool setter may not work.
Ol Mo s 2 e el 7 REONS Flutes % Wioe ol \?Vhen measur%g tr?(e)e’::)o?leiztrid;:i: Sgte :: ci)ntcél:r::al ?(/)ntact type (non-electricity type))lptocfl setter or a laser t))/pe tool setter.y

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 1" 45 6 4 ® 1
VQMHVRBD0500R020 5 0.2 13 50 6 4 ) 1
VQMHVRBD0500R030 5 0.3 13 50 6 4 () 1
VQMHVRBD0500R050 5 0.5 13 50 6 4 ® 1
VQMHVRBD0500R100 5) 1 13 50 6 4 ) 1
VQMHVRBD0600R030 6 0.3 13 50 6 4 ® 2
VQMHVRBD0600R050 6 0.5 13 50 6 4 ® 2
VQMHVRBD0600R100 6 1 13 50 6 4 ) 2
VQMHVRBD0800R030 8 0.3 19 60 8 4 ® 2
VQMHVRBD0800R050 8 0.5 19 60 8 4 ® 2
VQMHVRBDO0800R100 8 1 19 60 8 4 ) 2
VQMHVRBD0800R150 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 1.5 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
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High-Performance End Mill Series

VQMHVRB

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

RECOMMENDED CUTTING CONDITIONS
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 Alloys
Alloy Tool Steel Titanium Alloys

Material

DC  |Cutting 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 | Cutting 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) | (m/min) | (min-) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-1) | (mm/min) | ap(mm) | ae (mm)
2 | 150 |24000| 2400 | 3 0.6 | 120 [19000| 1100 | 3 0.6 | 100 [16000| 830 | 3 06 | 75 12000 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 | 7.5 | 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 4.8 | 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 ap
of cut
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 Alloys
Alloy Tool Steel Titanium Alloys

Material

DC  |Cutting 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 | Cutting speed | Revolution| Table feed| Depth of cut | Width of cut
(mm) | (mmin) | (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-T) | (mm/min) | ap (mm) | ae (mm)
2 | 120 [19000| 1300 | 3 0.6 | 100 {16000 630 | 3 06 | 80 [13000| 450 | 1.5 | 0.2 | 70 |11000| 440 | 3 0.4
120 |13000| 1400 | 45| 0.9 | 100 (11000f 700 | 45| 09 | 80 | 8500| 450 | 22 | 03 | 70 | 7400, 470 | 45| 0.6
120 | 9500|1400 | 6 1.2 | 100 | 8000| 700 | 6 12 | 80 | 6400 470 | 3 0.6 | 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 | 32001 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 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 32
20 | 120 | 1900| 680 | 30 6 100 | 1600| 420 | 30 6 80 | 1300, 410 |18 36 | 70 | 1100 290 | 30 4

ae

w

»

Depth

a
of cut P

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.

“ s« MITSUBISHI MATERIALS

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 Alloys Heat Resistant Alloys

Material

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-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-) | (mm/min) | ap (mm) | ae (mm)
2 | 180 |29000| 2900 | 3 06 | 40 | 6400 | 230 | 3 0.2
180 |19000| 3000 | 4.5 | 0.9 | 40 |4200 | 240 | 45| 0.3
180 |14000| 3000 | 6 12 | 40 3200 | 240 | 6 0.4
5 | 180 |11000| 3000 | 7.5 | 1.5 [ 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 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

w

1Y

j«— ae
Depth ap
of cut
General-purpose conditions
Copper, Copper Alloys Heat Resistant Alloys

Material

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?) | (mm/min) | ap (mm) | ae(mm) | (m/min) | (min-") | (mm/min)| ap (mm) | ae (mm)
2 | 140 |22000| 1500 | 3 06 | 30 |4800 | 110 | 3 0.2
140 |15000| 1600 | 45| 09 | 30 |3200| 120 | 45| 0.3
140 (11000| 1600 | 6 12 | 30 |2400| 120 | 6 04
5 | 140 | 8900|1600 | 75| 1.5 [ 30 |[1900| 120 | 7.5 | 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

le— A€

w

1Y

Depth

a
of cut P

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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High-Performance End Mill Series

VQMHVRB

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

VQM HVRB = Inch sizes

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

Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse
RECOMMENDED CUTTING CONDITIONS (<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Titanium Alloy Alloy Ceppmialley
Slotting © O © — (?7 o O ©
When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions. | BHTA2 15°
When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions. o g Typet
[=} o
High efficiency conditions N 8
Carbon Steel, Pre-hardened Steel, Austenitic, Ferritic and Hardened Stainless Steel, | Copper, Copper Alloys | Heat resistant Alloys i LF
Alloys Steel, Carbon Steel, Martensitic Stainless Steel, | Cobalt Chromium Alloys
Material Mild Steel Alloys Steel, Titanium Alloys FHA: 37° - 40°
ateria Alloys tool Steel AN 2
RE g § Type2
=]
DC |Cutingsoeed |Revolution| Table feed | Depth o cut | Cuting speed |Revolution Table feed | Denth ofcutf uting speed | Revolution | Table feed | Depth ofcut | Cuting speed | Revlution | Table feed | Depthof cut | Cuttng speed |Revolution| Table feed | Depth o cut | Cuting speed | Revolution| Table feed | Depth ofcut +.0006" RE APMX
(mm) | (mimin) | (min-1) | (mmimin){ ap (mm) | (mimin) | (min-1) | (mmmin) | ap (mm) | (mimin) | (min-") | (mmimin) | ap (mm) | (wimin) | (min-t) | (mm/min) | ap (mm) | (mimin) | (min-1) | (mmimin)| ap (mm) | (mimin) | (minT) | (mmimin) | ap (mm) DC<.5000" | DC=.5000" LF
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 ) 8008,, ) 80 1on
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 chNMSs.3750" DCbNMS=.5000"
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 0 0
5 | 150 | 9500|1900 | 5 | 120 | 7600| 910| 5 | 100 | 6400, 720| 5 | 60 |3800 | 460 | 2.5 | 180 {11000{2200| 5 | 30 |1900| 170 | 1.5 - .00035” - .00043"
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 @ Smart Miracle vibration control end mill achieving stable machining of difficult-to-cut materials and for long
8 | 150 | 6000/ 1700 | 8 | 120 | 4800/ 960 | & | 100 | 4000| 800 | 8 | 60 |2400| 480 | 4 180 | 7200|2000 | 8 | 30 |1200| 190 | 24 overhang applications. (inch)
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 o
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 Order Number DC RE APMX LF DCONMS l;llo.tof § Type
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 ues| o
bC VQMHVRBD1/8R008 1250 .0080 .3130 2.0 .2500 4 () 1
gfgf; % % Iap VQMHVRBD1/8R010 1250 .0100 3130 2.0 2500 4 | @ | 1
h DC : Dia. VQMHVRBD3/16R010 1875 .0100 4375 2.0 .2500 4 [ 1
VQMHVRBD3/16R015 1875 .0150 4375 2.0 .2500 4 () 1
Genera|-purpose conditions VQMHVRBD3/16R020 1875 .0200 4375 2.0 .2500 4 [ ) 1
—— e —— T — e —— - - —— VQMHVRBD3/16R030 1875 .0300 4375 2.0 .2500 4 ® 1
arpon Steel, re-naraene eel, ustenltic, Ferritic an ardene alinless Steel, opper, Copper oys eat resistan oys
Alloys Steel, Carbon Steel, Martensitic Stainless Steel, | Cobalt Chromium Alloys g g VQMHVRBD1/4R008 -2500 .0080 6250 2.5 2500 4 L4 2
Material | Mild Steel Alloys Steel, Titanium Alloys VQMHVRBD1/4R010 .2500 .0100 .6250 2.5 .2500 4 @] 2
Alloys toal Steel VQMHVRBD1/4R015 2500 0150 6250 25 2500 4 | o 2
VQMHVRBD1/4R020 .2500 .0200 .6250 25 .2500 4 ® 2
DC | Cuingspeed Revolution| Tabl fee | Deptofcut | Cutinspeed [Revoluton| Table eed | Dephof ut | uting seed| Revolution| Table feed | Depth ocut | Cuing peed Revolution| Tablefeed | Depth ofcut  Cuting s Revolution| Table feed | Deph ofcutCutingsped | Revoluton| Tabe feed | Depthofut VQMHVRBD1/4R030 .2500 .0300 .6250 2.5 .2500 4 () 2
(mm) | (mimin) | (min-) | (mm/min) | ap (mm) | (mimin) | (minT) | (mmimin) | ap (mm) | (mimin) | (min-") | (mmimin) | ap (mm) | (miin) | (mint) | (mmmin) | ap (mm) | (mimin) | (min-?) | (mm/min)| ap (mm) | (mimin) | (min-T) | (mmimin) | ap (mm) VQMHVRBD5/16R010 3125 0100 7500 275 3125 4 ° 2
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 VQMHVRBD5/16R015 3125 0150 7500 275 3125 4 | @ 2
3 | 100 |11000] 670 | 3 | 80 | 8500/ 310 | 3 | 60 |6400| 250 | 3 | 50 |5300| 200 | 1.5 | 120 [13000] 790| 3 | 25 [2700| 86 | 09 VQMHVRBDS5/16R020 3125 0200 7500 275 3125 4| o | 2
4 | 100 | 8000| 840 | 4 | 80 | 64001 410 | 4 | 60 |[4800| 280 | 4 | 50 |4000| 250 | 2 120 | 9500 1000 | 4 | 25 |2000| 93 | 1.2 VQMHVRBD5/16R030 3125 0300 7500 275 3125 4 S 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 VQMHVRBD5/16R060 3125 0600 7500 275 3125 4 ° 2
6 | 100 | 5300 840 | 6 | 80 | 4200 440 | 6 | 60 |3200| 300 | 6 | 50 [2700| 290 | 3 120 | 6400/ 1000 6 | 25 |1300| % | 1.8 VQMHVRBD3/8R010 3750 0100 8750 30 3750 2 ° 5
8 | 100 | 4000 740 | 8 | 80 | 3200 420 | 8 | 60 |2400| 320 | 8 | 50 |2000| 260 | 4 120 | 4800] 890 8 | 25 | 990100 | 24 VQMHVRBD3/8R015 3750 0150 8750 30 3750 4 = 5
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 VQMHVRBD3/8R020 '3750 '0200 .8750 3'0 '3750 4 o
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 ’ ’ ’ ’ ’ o
16 | 100 | 2000| 480 | 12 | 80 | 1600 300 | 12 | 60 |1200| 250 | 12 | 50 | 990|180 | 8 | 120 | 2400| 570| 12 | 25 | 500| 84 | 48 il e R -3750 -0300 -8750 3.0 -3750 41012
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 VQMHVRBD3/8R040 3750 .0400 8750 3.0 3750 4 1o 2
De VQMHVRBD3/8R060 .3750 .0600 .8750 3.0 .3750 4 () 2
Depth ap VQMHVRBD3/8R090 .3750 .0900 .8750 3.0 3750 4 [ 2
of cut VQMHVRBD1/2R010 .5000 .0100 1.1250 &9 .5000 4 ® 2
’ DC : Dia. VQMHVRBD1/2R015 .5000 .0150 1.1250 35 5000 4 | @ | 2
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. VQMHVRBD1/2R020 -5000 .0200 1.1250 3.5 -5000 4 ® 2
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. VQMHVRBD1/2R030 .5000 .0300 1.1250 3.5 .5000 4 ® 2
Note 2) Effective cutting of stainless steel, titanium alloy and heat resistant alloy etc. can be achieved with the use of emulsion. VQMHVRBD1/2R060 .5000 .0600 1.1250 815 .5000 4 () 2
Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient. VQMHVRBD1/2R090 5000 .0900 1.1250 3.5 5000 4 P 2
In these cases the feed and speed should be reduced proportionately. VQMHVRBD1/2R120 5000 1200 1.1250 35 5000 4 PS 2

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

“ s« MITSUBISHI MATERIALS

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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High-Performance End Mill Series

VQM HVRB = Inch sizes

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

RECOMMENDED CUTTING CONDITIONS

Side milling

Slotting

Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Austenitic Stainless Steel, Titanium Alloys Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Austenitic Stainless Steel, Titanium Alloys
Material Material
High speed |General purpose Depth of | Width of High speed |General purpose Depth of | Width of High speed |General purpose Depth of | Width of High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of
DC cutting cutting cut cut cutting cutting cut cut cutting cutting cut cut DC cutting cutting cut cutting cutting cut cutting cutting cut
(inch) | Revolution|Table feed| Revolution |Table feed| 2P | @€ [Revolution Table feed| Revolution |Tablefeed| 2P | @€ |Revolution |Table feed| Revolution| Table feed| 2P | @€ (inch) [ Revolution | Table feed | Revolution| Table feed | 2P |Revolution| Table feed | Revolution | Table feed| 3P |Revolution| Table feed | Revolution | Table feed | 2P
(min) | PM) | (min-) | (Pm) | (neh) | (nch) | min-1y | aPm) | (minty | apmy | nch) | (inch) [ minty | apmy | (min-t) | (1PMm) | (inch) | (inch) mint) | (PM) | (min) | aPmy | GCh) | minty | apmy | (minty | gPmy | Gneh) | minty | gPM) | (mint) | pmy | (nch)
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 1/8 | 15000 | 59.1 | 10000 | 26.0 .13 112000 | 30.2 8000 | 134 .13 110000 | 26.8 6000 | 10.6 13
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 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 | 99.2| 6000 | 51.2| .38 |.075 | 6000 | 52.0 | 5000 | 28.7 | .38 |.075 | 5000 |47.2 | 4000 | 24.8 | .38 |.075 1/4 7500 | 74.4 5000 | 32.7 .25 6000 | 39.7 4000 | 17.3 .25 5000 | 29.1 3000 | 11.4 .25
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 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 | 90.6| 4000 | 47.2| .56 |.11 4000 | 49.1| 3300 | 26.8| .56 |.11 3300 | 49.4| 2700 | 26.8| .56 |.11 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 | 74.8| 3000 |39.0| .75 |.15 3000 | 43.5| 2500 [24.0| .75 |.15 2500 | 43.3| 2000 |22.8| .75 |.15 1/2 3800 | 47.9 2500 | 20.9 .50 3000 | 29.8 2000 | 13.0 .50 2500 | 31.5 1500 | 12.6 .50
ae DC
Depth Depth
of cut ap of cut % % ap
2 DC : Dia.
Precipitation Hardening Martensitic Stainless Steel, | Copper, Copper Alloys Heat Resistant Alloy Precipitation Hardening Martensitic Stainless Steel, | Copper, Copper Alloys Heat Resistant Alloy
Co-Cr-Mo Alloys Co-Cr-Mo Alloys
Material Material
High speed |General purpose Depth of | Width of High speed  |General purpose Depth of | Width of High speed |General purpose Depth of | Width of High speed General purpose Depth of High speed General purpose Depth of High speed General purpose Depth of
DC cutting cutting cut cut cutting cutting cut cut cutting cutting out out 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| 8P | @€ (inch) [ Revolution | Table feed | Revolution| Table feed | 2P |Revolution| Table feed | Revolution | Table feed| 3P | Revolution| Table feed | Revolution | Table feed | 2P
(mint) | (PM) | (min-t) | (1PM) | (inch) | (nch) | (min-1y | 1PM) | (min-t) | aPM) | (nCh) | (nch) | (mint) | 1PM) | (min-1) | (1PMm) | (inch) | (inch) (min) | (PM) | (mint) | aPM) | (nSM) t (minty | apmy | mint) | gPm) | GMCh) | gminty | gPM) | (mint) | gpmy | (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 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 | 5000 | 31.5| 4700 | 19.7 | .28 |.038 [ 12000 {119.0f 9400 | 63.0 | .28 |.056 [ 2700 | 9.8 | 2000 | 4.7 | .28 |.019 3/16 | 4000 | 18.3 | 3300 9.8 .094 (12000 | 90.7 8000 | 394 19 2000 | 6.80 1700 3.8 .056
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 1/4 | 3000 | 19.8 | 2500 | 11.0 13 9000 | 89.3 6000 | 394 .25 1500 | 7.09 1300 3.9 .075
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 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 2500 | 30.7 | 2300 | 18.5| .56 |.075| 6000 |109.0/ 4700 |55.1| .56 |.11 1300 [ 10.6 | 1000 | 5.5 | .56 | .038 3/8 | 2000 | 17.0 1700 9.4 19 6000 | 73.7 4000 | 32.3 .38 1000 | 8.19 840 4.7 A1
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 1/2 1500 | 14.9 1300 8.7 .25 4500 | 56.7 3000 | 24.8 .50 750 | 7.56 630 4.3 15
ae DC
Depth Depth
of cut a of cut &
I 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.

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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High-Performance End Mill Series

VQMHVRBF

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

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Titanium Alloy Alloy Copper Alloy RECOMMENDED CUTTING CONDITIONS
© @) ©) ©) ©) @) . -
FHA: 37° - 40° Side milling
U,W % Carbon Steel, Alloys Steel, | Pre-Hardened Steel, Hardened Stainless Steel, | Copper, Copper Alloys Heat Resistant Alloys
a w 8 Type1 Mild Steel Carbon Steel, Alloys Steel, | Cobalt Chromium Alloys
a Material Alloys Tool Steel
RE APMX
LF
DC  |Cutingspeed |Revolution| Table feed |Depth ofcut| Width ofcut | Cuting speed |Revolution) Table feed | Depth of cut| Wieth of cut g speed| Rewvolution| Table feed | Depth o cut Wicth o cut Cuting speed Revolution) Table feed | Depth ofcut| Wit ofcut | Cutingspeed | Revolution| Table feed |Depth of cut| Wit of cut
(mm) | (m/min) | (min-") | (mm/min) | ap (mm) | a (mm) | (m/min) | (min-") |(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)
RE 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
@ +0.015 8 | 150 (6000/2500| 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
Bes13 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
0D0512 o 12 | 150 {4000({1900| 18 | 0.6 | 120 |3200({1200| 18 | 0.6 | 75 {2000/ 720 | 18 | 0.6 | 180 (48002300 18 | 0.6 | 41 1100/ 280 | 18 | 0.36
- 0.02 - 0.03 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
DCONMS=6 DCONMS=8, 10 | DCONMS=12, 16 ae
0 0 0
- 0.008 - 0.009 - 0.011 2:’5;? ap
@ 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.
Bottom face milling
(mm)
Carbon Steel, Alloys Steel, Pre-Hardened Steel, Hardened Stainless Steel, Copper, Copper Alloys Heat Resistant Alloys
o~ Mild Steel Carbon Steel, Alloys Steel, | Cobalt Chromium Alloys
Order Number DC RE APMX LF DCONMS :‘:t;f 8 |Type Material Alloys Tool Steel
n
VQMHVRBEFD0G00R030 6 0.3 13 50 6 4 e ! DC  |Cutingspeed|Revolution) Table feed Depth of cut| Widthof cutCuting peed| Revolution) Table feed | Depth of cut| Width of cut Cuting soeed |Revolution| Table feed | Depth ofcut| Width of cut  Cuting seed [Revolution| Table feed | Depth ofcut | Width of cut | Cuting speed| Revolution| Table feed | Dapth ofcut| Width of cut
ing $peed (evolution) Tanle feea | Lepth or cut  Wiain of cut | Luting Speed Revolution) Tabie feed | Deptn or cut | Wiatn or cut Juuting peed|sevolution able feed | Ueptn of cut | Widtn o c g Speed [evolution) Taole feed | Depth of cut | Widin or cut fLuting speed| evolution| Faoie eed Uepth of cut] Widih of e
VQMHVRBFD0600R050 6 0.5 13 50 6 4 L 1 (mm) | (mmin) | (min-") | (mmimin) | ap (mm) | ae (mm) | (mimin) | (min-1) | (mm/min) | ap (mm) | ae (mm) | (m/min) | (min-t) | (mmimin)| ap (mm) | ae (mm) | (m/min) | (min-t) | (mmimin) | ap (mm) | ae (mm) | (mimin) | (min-) | (mmimin) | ap (mm) | ae (mm)
VQMHVREFD0600R100 6 ! 13 50 6 il L 6 | 1105800 1400] 0.3 | 4.8| 90 |4800] 770] 03 | 4.8] 55 |2900| 460 | 0.3 | 48] 130 |6900|1700] 0.3 | 4.8 30 |1600| 180 | 0.18] 48
VQMHVRBFD0800R050 8 0.5 19 60 8 41 e |1 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
VQMHVRBFD0800R100 8 1 19 60 8 410 | 1 10 |110(3500/1100| 0.5 | 8 | 90 |2900| 640| 0.5 | 8 | 55 |1800|400| 05| 8 |[130 41001300 0.5 | 8 | 30 | 950210 |0.3 | 8
VQMHVRBFD1000R030 10 0.3 22 70 10 4| e 1 12 | 1102900 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
VQMHVRBFD1000R050 10 0.5 22 70 10 4 (] 1 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
VQMHVRBFD1000R100 10 1 22 70 10 4 ° 1 a6
VQMHVRBFD1000R200 10 2 22 70 10 4 () 1 Depth ap
VQMHVRBFD1200R100 12 1 26 75 12 4 () 1 of cut
VQMHVRBFD1200R200 12 2 26 75 12 4 (] 1
VQMHVRBFD1200R300 12 3 26 75 12 4 ® 1 Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
VQMHVRBFD1600R100 16 1 35 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.
VQMHVRBFD1600R200 16 2 35 90 16 4 * 1 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 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
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High-Performance End Mill Series

VQM HVRBF = Inch sizes

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

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse Carmeer Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy pp Y RECOMMENDED CUTTING CONDITIONS
©) O ©) ©) O ©) . -
Side milling
FHA: 37° - 40° . ______________________________________ ________________________________________________|
W g Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Precipitation Hardening Martensitic Stainless Steel,
8 5 Typet Cr-
w 8 Co-Cr-Mo Alloys
a

Material
RE APMX

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)
RE 1/4 7500 94.5 .38 .013 6000 47.2 .38 .013 3800 29.9 .38 .013
+.0006" 5116 | 6000 | 99.2 A7 016 | 4800 | 52.9 A7 .016 | 3000 | 33.1 A7 016
DC<.5000" | DC=.5000" 3/8 5000 94.5 .56 .019 4000 50.4 .56 .019 2500 31.5 .56 .019
0 0 1/2 3800 71.8 .75 .025 3000 425 .75 .025 1900 26.9 .75 .025
- .0008" - .0012" . ae
DCONMS<.3750" | DCONMS-=5000" Depth of
@ 0 0 cut ap
- .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.

Copper, Copper Alloys Heat Resistant Alloys
(inch)
Material
No. of| &
Order Number DC RE APMX LF DCONMS S |Type
Flutes ()] 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)

e R R N R W e w on o w5 ®
VQMHVRBFD5l16R015 '3?25 '01 50 '7520 2?5 '351325 4 . 1 316 | 7200 119 ar 016 1600 101 4 009
VQMHVRBFD /16R030 .312 .0300 .7 00 2.7 '312 4 . 1 73/8 6000 "3 56 019 1300 "5 56 o1

Q 2 2D ' e 2k Ties _ 172 | 4500 | 850 | .75 | 025 | 1000 | 10.1 75 | 015
VQMHVRBFD5/16R060 3125 .0600 .7500 2.75 3125 4 [ 1 o
VQMHVRBFD3/8R015 .3750 .0150 .8750 3.0 .3750 4 [ 1 Depth of
VQMHVRBFD3/8R030 .3750 .0300 .8750 3.0 .3750 4 ® 1 cut ap
VQMHVRBFD3/8R060 .3750 .0600 .8750 3.0 .3750 4 ® 1
VQMHVRBFDS/ER090 3750 0900 8750 3.0 3750 4 hd ! Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
VQMHVRBFD1/2R030 -5000 0300 1.1250 3.5 5000 4 Ll 1 When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
VQMHVRBFD1/2R060 .5000 .0600 1.1250 3.5 .5000 4 (@ | 1 Note 2) Effective cutting of stainless steel, titanium alloy, and heat resistant alloy can be achieved with the use of water-soluble cutting fluid.
VQMHVRBFD1/2R090 .5000 .0900 1.1250 3.5 .5000 4 ) 1 Note 3) If the depth of cut is smaller than this table, feed rate can be increased.
VQMHVRBFD1/2R120 5000 1200 1.1250 35 5000 4 PY 1 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

Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. and feed rate proportionately, or set a lower depth of cut.

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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High-Performance End Mill Series

VQM HVRBF = Inch sizes

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

RECOMMENDED CUTTING CONDITIONS

Bottom face milling

VQ4MRB-FB

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

00

Carbon Steel (<30HRC) Alloy Steel, Pre-Hardened Steel Precipitation Hardening Martensitic Stainless Steel,
Co-Cr-Mo Alloys
Material
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 8518/ .025 4 2300 21.7 .025 4 1400 13.2 .025 4
ae
Depth of
Copper, Copper Alloys Heat Resistant Alloys
Material
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-") (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 A4 750 7.6 .015 A4
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.

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,Prehardened SeelHardened Sl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy
©) O ©) ©) O ©)
___— 1 BHTA2 15° "
gl B - |2 Typet
APMIX =
LF
8E ? - - g Type2
APMX =
LF
DC
0
- 0.020
. DCONMS=6 |DCONMS=8, 10
o Erun
- 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 ~
Order Number DC RE APMX LF DCONMS | Flutes | & Type
n
VQ4MRBD0400R030-FB 4 0.3 6 50 6 4 (] 1
VQ4MRBD0600R030-FB 6 0.3 9 50 6 4 (] 2
VQ4MRBD0800R030-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
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High-Performance End Mill Series

VQ4MRB-FB

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

RECOMMENDED CUTTING CONDITIONS
Side Milling

Carbon Steel, Cast Iron,
Alloy Steel (<30HRC)

Alloy Steel, Tool Steel, Austenitic Stainless Steel,
Pre-Hardened Steel Titanium Alloys

Copper, Copper Alloys

Material

DC Revolution| Table Feed |Depth of Cut| Width of Cut|Revolution| Table Feed|Depth of Cut| Width of CutjRevolution| 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 | 354 | .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 a
Slotting
Carbon Steel, Cast Iron, Alloy Steel, Tool Steel, Austenitic Stainless Steel, Copper, Copper Alloys
Alloy Steel (—30HRC) Pre-Hardened Steel Titanium Alloys
Material
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 3189 .024

DC

Depth of
Cut ap

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.

VQSVR LO:O:.

Roughing end mill, Short cut length, 3—4 flute, Irregular helix flutes DC<s DC>8 DC<é  DpC2s
Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse Camaer /Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy pp Y
© @) ©) © @) O
FHA : 43° - 45°
i BHTA2 15° 2
8T 3 } § Type1
[=]
RE ~_| APMX LF
FHA : 43° - 45°
[72]
=
g Type2
(8]
[=]
I LF
FHA : 43° - 45°
[72]
g TREW 2
o, g Type3d
@ DCONMS=6 | DCONMS=8,10 | DCONMS=12,16 | DCONMS=20 we - APMX | L 8
0 0 0 0
- 0.008 - 0.009 - 0.0M - 0.013

@ 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)

(mm)
o No.of| § | &
rder Number DC RE APMX LF DCONMS |piesl S | 5
VQSVRD0300 3 0.2 6 60 6 3 () 1
VQSVRD0400 4 0.2 8 60 6 & ) 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

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
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High-Performance End Mill Series

VQSVR

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

Side milling Slotting
When machine rigidity, workpiece material rigidity and chip discharge are enough, please select the high efficiency cutting conditions. 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. When either machine rigidity, workpiece material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.
High efficiency conditions High efficiency conditions
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Hardened Stainless steel, Copper, Copper Alloys Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Hardened Stainless steel, Copper, Copper Alloys
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, | Cobalt Chromium Alloys Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, | Cobalt Chromium Alloys
Material Alloy Tool Steel Titanium Alloys Material Alloy Tool Steel Titanium Alloys
DC  |Cuing speed |Revolution| Table feed | Hole Depth Hole Depth | Cuting speed |Revolution| Table feed |Hole Depth|Hole Depth{Cuting speed Revolution| Table feed | Hole DepthiHole DepthCuting speed| Revolution| Table feed | Hole Depth Hole Depth |Cuting speed |Revolution| Table feed |Hole Depth Hole Depth DC  |Cuting speed| Revolution | Table feed| Depth of cut |Cutting 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
(mm) [(m/min)| (min-1) | (mmimin)| ap (mm) | ae (mm) | (m/min)| (min-1) | (mmimin) | ap (mm) | a (mm) |(m/min)| (min-") |(mm/min)| ap (mm) | ae (mm) |(m/min)| (min-t) | (mmimin)| ap (mm) | ae (mm) {(m/min)| (min-t) | (mmimin) | ap (mm) | ae (mm) (mm) [ (m/min) | (min-") | (mm/min) | ap (mm) | (m/min) | (min=") {(mm/min)| ap (mm) | (m/min) | (min-") | (mm/min) | ap (mm) | (m/min) | (min-") |(mm/min) | ap (mm) | (m/min) | (min-1) | (mm/min)| ap (mm)
3 | 150 |16000| 960 | 45| 1.5 | 120 |13000| 640 | 45| 15 | 100 |11000| 450 | 45|15 | 75 | 8000| 330 | 45| 09 [ 180 |19000| 1100 | 45| 1.5 3 | 120 |13000| 720 3 | 100 {11000 440 3 80 | 8500 | 340 3 | 60 |6400| 250 | 1.5 | 150 |16000| 890 3
4 [ 150 {12000 960 | 6 120 | 9500| 640 | 6 |2 [ 100 | 8000| 430 | 6 |2 75 | 6000| 330 | 6 | 1.2 | 180 14000 1100 | 6 | 2 4 ([ 120 | 9500| 720 4 | 100 | 8000| 450 4 80 | 6400 | 340 4 | 60 |4800| 250 | 2 150 |12000| 900 4
5 | 150 | 9500| 960 | 75| 25 | 120 | 7600| 640 | 7.5| 25 [ 100 | 6400| 440 | 75|25 | 75 |4800( 330 | 75| 1.5 | 180 11000 1100 | 75| 25 5 | 120 | 7600| 720 5 | 100 | 6400| 460 5 [ 80 |5100| 300 5 [ 60 [3800| 230 | 2.5 | 150 | 9500| 900 5
6 | 150 | 8000| 960 | 9 | 3 | 120 | 6400| 680 | 9 | 3 [ 100 | 5300| 480 | 9 |3 75 | 4000 360 | 9 | 18 [ 180 | 9500| 1100 | 9 | 3 6 | 120 | 6400| 720 6 | 100 | 5300| 460 6 [ 80 |4200| 310 6 | 60 |3200| 240 | 3 150 | 8000| 900 6
7 | 150 | 6800| 950 | 10.5| 3.5 | 120 | 5500| 700 | 10.5| 3.5 | 100 | 4500| 500 | 105 | 35 | 75 | 3400| 380 | 105 | 21 | 180 | 8200| 1100 | 10.5 | 3.5 7 | 120 | 5500| 730 7 | 100 | 4500 470 7 80 | 3600 | 330 7 | 60 |2700| 250 | 3.5 | 150 | 6800| 950 7
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 8 | 120 | 4800| 840 8 | 100 | 4000| 560 8 80 | 3200 | 400 8 | 60 |2400| 300 | 4 150 | 6000|1100 8
9 | 150 | 5300|1100 | 135 | 45 | 120 | 4200| 760 | 135 | 45 [ 100 | 3500| 570 | 135 | 45 | 75 | 2700| 430 | 135 | 2.7 | 180 | 6400|1300 | 135 | 45 9 | 120 | 4200 810 9 | 100 | 3500| 540 9 [ 80 |2800| 350 9 [ 60 [2100| 260 | 4.5 | 150 | 5300|1000 9
10 | 150 | 4800|1100 | 15 | 5 | 120 | 3800| 760 | 15 | 5 [ 100 | 3200| 570 [ 15 | & 75 | 2400 | 430 | 15 | 3 | 180 | 5700|1200 | 15 | 5 10 | 120 | 3800 800 | 10 [ 100 | 3200| 520 | 10 [ 80 |2500| 340 | 10 | 60 | 1900 | 260 | 5 150 | 4800(1000 | 10
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 12 | 120 | 3200 750 | 12 [ 100 | 2700| 480 | 12 80 |2100| 340 | 12 | 60 | 1600 | 260 | 6 150 | 4000| 940 | 12
14 | 150 | 3400| 880 | 21 | 7 | 120 | 2700| 650 | 21 | 7 | 100 | 2300| 510 [ 21 |7 75 | 1700 380 | 21 | 42 | 180 | 4100 1100 [ 20 | 7 14 | 120 | 2700| 670 | 14 [ 100 | 2300| 420 | 14 80 | 1800 | 300 | 14 | 60 | 1400 | 240 | 7 150 | 3400| 840 | 14
16 | 150 | 3000 840 | 24 | 8 | 120 | 2400| 620 | 24 | 8 [ 100 | 2000| 500 | 24 |8 75 | 1500 | 380 | 24 | 48 | 180 | 3600| 1000 | 24 | 8 16 | 120 | 2400 620 | 16 | 100 | 2000| 380 | 16 | 80 | 1600 | 290 | 16 | 60 | 1200| 220 | 8 150 | 3000| 780 | 16
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 18 | 120 | 2100 570 | 18 [ 100 | 1800| 380 | 18 [ 80 | 1400 | 260 | 18 | 60 | 1100 | 210 | 9 150 | 2700| 730 | 18
20 | 150 | 2400( 760 | 30 |10 | 120 | 1900| 560 | 30 |10 | 100 | 1600| 500 | 30 |10 75 | 1200 360 | 30 | 6 | 180 | 2900| 920 | 30 |10 20 | 120 | 1900| 540 | 20 | 100 | 1600 350 | 20 80 | 1300| 260 | 20 | 60 950 | 190 |10 150 | 2400| 680 | 20
ae DC
oo » e -
I DC : Dia.
General-purpose conditions General-purpose conditions
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Hardened Stainless steel, Copper, Copper Alloys Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Hardened Stainless steel, Copper, Copper Alloys
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, | Cobalt Chromium Alloys Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steel, | Cobalt Chromium Alloys
Material Alloy Tool Steel Titanium Alloys Material Alloy Tool Steel Titanium Alloys
DC  |Cutingspeed|Revolution| Table feed  Hole Depth|Hole Depth Cuing seed|Revolution| Table feed | Hole DepthHole Depth Cuting speed|Revolution) Table feed | Hole Depth|Hole Depth| Cuting speed Revolution| Table feed |Hole Depth|Hole Depth [Cuing seed [Revolution) Table feed | Hole Depth|Hole Depth 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
(mm) [(m/min)| (min-") |(mmimin)| ap (mm) | ae (mm) | (m/min)| (min") |(mmimin)| ap (mm) | ae (mm) |(m/min)| (min-1) | (mmimin) | ap (mm) | a (mm) [(m/min)| (min-") | (mmimin) | ap (mm) | ae (mm) {(m/min)| (min-t) | (mmimin)| ap (mm) | ae (mm) (mm) [ (m/min) | (min-") | (mm/min) | ap (mm) | (m/min) | (min-") | (mm/min) | ap (mm) | (m/min) | (Min=") | (mm/min) |ap (mm) | (m/min) | (min-"1) |(mm/min) | ap (mm) | (m/min) | (min-") | (mm/min) | ap (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 3 | 100 |11000| 490 3 80 | 8500 | 300 3 | 60 | 6400 200 3 50 | 5300| 170 | 1.5 | 120 |13000| 580 3
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 4 | 100 | 8000 490 4 | 80 |6400| 310 4 | 60 |4800| 200 4 | 50 |4000| 170 | 2 120 | 9500| 580 4
5 | 120 | 7600| 610 | 75| 25 | 100 | 6400| 430 | 75| 25 [ 80 | 5100| 280 | 75|25 | 70 |4500( 250 | 75| 1.5 | 140 | 8900| 720 | 75| 25 5 | 100 | 6400 490 5 80 | 5100 | 310 5 | 60 | 3800 200 5 50 |3200| 170 | 2.5 | 120 | 7600| 580 5
6 | 120 | 6400 610 | 9 | 3 | 100 | 5300| 450 | 9 |3 80 | 4200 300 | 9 |3 70 | 3700 270 | 9 | 1.8 | 140 | 7400| 720 | 9 |3 6 | 100 | 5300| 490 6 80 | 4200 | 310 6 | 60 | 3200 200 6 | 50 |2700| 170 | 3 120 | 6400| 580 6
7 | 120 | 5500| 620 | 10.5| 3.5 | 100 | 4500| 480 | 105 | 35 | 80 | 3600 | 320 | 105 |35 | 70 | 3200| 290 | 105 | 21 | 140 | 6400| 720 | 10.5 | 35 7 | 100 | 4500| 500 7 80 | 3600 | 320 7 | 60 | 2700 200 7 50 | 2300| 170 | 3.5 | 120 | 5500| 620 7
8 | 120 | 4800\ 720 | 12 | 4 | 100 | 4000| 570 | 12 | 4 80 | 3200 380 | 12 | 4 70 | 2800 | 340 | 12 | 24 | 140 | 5600| 840 | 12 | 4 8 | 100 | 4000| 600 8 | 80 |3200| 380 8 [ 60 | 2400 | 240 8 | 50 |2000| 200 | 4 120 | 4800| 720 8
9 | 120 | 4200| 670 | 135 | 45 | 100 | 3500| 510 | 135| 45 [ 80 | 2800 | 360 | 135 | 45 | 70 | 2500( 320 | 135 | 2.7 | 140 | 5000 800 | 135 | 45 9 | 100 | 3500 540 9 80 | 2800 | 330 9 [ 60 |2100| 210 9 50 | 1800 | 180 | 4.5 | 120 | 4200| 650 9
10 [ 120 | 3800| 670 | 15 | &5 [ 100 | 3200| 510 | 156 | 6 80 | 2500 | 360 | 15 |6 70 | 2200 310 | 15 | 3 | 140 | 4500| 790 [ 15 | & 10 | 100 | 3200| 540 | 10 80 | 2500| 330 | 10 | 60 | 1900 | 210 | 10 | 50 | 1600 | 180 | 5 120 | 3800| 640 | 10
12 | 120 | 3200 610 | 18 | 6 | 100 | 2700| 470 | 18 | 6 80 | 2100| 340 | 18 |6 70 | 1900 | 300 | 18 | 3.6 | 140 | 3700| 710 [ 18 | 6 12 | 100 | 2700 510 | 12 80 |2100| 320 | 12 | 60 | 1600 | 210 | 12 50 | 1300| 170 | 6 120 | 3200| 600 | 12
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 14 | 100 | 2300 460 | 14 [ 80 |1800| 300 | 14 [ 60 | 1400 | 190 | 14 | 50 | 1100 | 150 | 7 120 | 2700| 540 | 14
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 16 | 100 | 2000 410 | 16 [ 80 |[1600| 290 | 16 [ 60 |1200| 170 | 16 | 50 | 990| 140 | 8 120 | 2400| 500 | 16
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 18 | 100 | 1800 390 | 18 80 | 1400 | 260 | 18 | 60 | 1100 | 170 | 18 50 | 880 | 130 | 9 120 | 2100| 460 | 18
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 20 | 100 | 1600| 360 | 20 | 80 |1300| 260 | 20 | 60 | 950 | 150 | 20 | 50 | 800 | 130 |10 120 | 1900| 430 | 20
ae DC
e » oo T
4 DC : Dia.
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. 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. 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 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. 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. 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 4) When the depth of cut is smaller than shown the feed rate can be increased.
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High-Performance End Mill Series

VQ4SVB

Ball nose, Medium cut length, 4 flute

Carbon Steel, Alloy Steel, Cast Iron

Tool Stee, Pre-hardened St Hardened Steel

Hardened Steel

Hardened Steel

Austenitic

Cobalt Chrome Alloy

Q0

Heat Resistanse

RECOMMENDED CUTTING CONDITIONS

(<30HRC) (245HRC) (<55HRC) (>55HRC) Stainless Steel | Titanium Alloy Alloy Copper Alloy Shoulder milling (slotting)
©) O ©) ©) O ©)
Carbon Steel, Alloy Steel, Austenitic Stainless Steel, Titanium Alloys,
FHA: 45° Mild Steel, Pre-Hardened Steel Pregi_pitation Harden_ing Stajnless Steel, Cobalt Chromium Alloys,
z BHTA2 12° 2 Material Ferritic and Martensitic Stainless Steel
9 § Type1
RE °
?_T_,MX = as15° a>15° Depth of cut | Depth of cut as15° a>15° Depth of cut | Depth of cut
LE (mm)  |Cutting speed| Revolution| Table feed [Cutting speed Revolution| Table feed ap & Cutting speed| Revolution | Table feed |Cutting speed| Revolution | Table feed &Y oS
FHA 450 (mimin) | (mint) |(mm/min)| (mimin) | (mint) | (mm/min)[ ™™ M) ming | (min) - |mmimin)| (mimin) | (mint) |(mm/min| (™) | (mm)
m\in 8 R 1 250 |40000| 8000 | 200 |32000| 3800 0.17 | 0.5 230 |36000| 6500 | 150 |24000| 2900 | 0.17 | 0.5
] = 7 § Type2 R 1.5 | 300 |32000| 7700 | 200 [21000| 3200 | 0.25 | 0.75 | 230 |24000| 4800 | 150 |16000| 1900 | 0.25 | 0.75
e | apmx e R 2 300 |24000| 5800 | 200 |16000| 2800 | 0.33 | 1 230 |18000| 4000 | 150 |12000| 1700 | 0.33 | 1
RE w R 2.5 | 300 |19000| 5300 | 200 |[12700| 2600 | 0.42 | 1.25 [ 230 |14400| 3500 150 | 9600| 1500 | 0.42 | 1.25
+0.01 LF R 3 300 |16000| 4800 | 200 |10600| 2100 | 0.5 1.5 230 |12000| 3200 | 150 8000| 1400 | 0.5 1.5
DCONMS=6 DCONMS=8 10 DCONMS=12 R 4 300 |12000| 4300 | 200 8000| 1900 | 0.8 2 230 9000| 3200 [ 150 6000/ 1400 | 0.8 2
@ i 8008 i 8009 i 8011 R5 300 | 9600/ 4100 | 200 | 6400| 1800 | 1 25 230 | 7200| 3000 | 150 | 4800| 1300 | 1 2.5
- - - R 6 300 8000| 4000 [ 200 5300, 1800 | 1.2 8 230 6000| 3000 [ 150 4000| 1300 | 1.2 3
@ 4 flute ball nose end mill <ae
@ With the special substrate, suitable for finishing of heat resistance alloy, etc. Depth of ~
(mm) cut 2 _ <ap
No. of ~ RE : Radius
Order Number RE DC APMX LU DN LF  |DCONMS|[ %% 8 |Type
Flutes| &
VQ4SVBR0100 2 3 5 19 50 6 4 P 1 Copper, Copper Alloys Heat Resistant Alloy
VQ4SVBRO150 1.5 3 4.5 75 2.9 50 6 | 4| e |1 Viaterial
VQ4SVBR0200 2 4 6 10 3.9 50 6 4 [ 1
VQ4SVBR0250 2.5 5 7.5 12.5 4.9 50 6 4 [ 1
VQ4SVBR0300 3 6 9 15 5.85 50 6 4 L] 2 RE a<15° a>15° Depth of cut | Depth of cut a=<15° a>15° Depth of cut | Depth of cut
VQ4SVBR0400 4 8 12 20 7.85 60 8 4 Ll 2 (mm)  |Cutting speed| Revolution| Table feed [Cutting speed Revolution| Table feed &y o Cutting speed| Revolution | Table feed [Cutting speed| Revolution| Table feed gk &3
VQ4SVBR0500 5 10 15 25 9.7 70 10 4 ) 2 (mimin) | (min) |(mm/min)| (mimin) | min) [mmmin)] @™ [ M) gyming | mint) [mmimin| (mimin) | (mint) |[mm/minf @™ (mm)
VQ4SVBR0600 6 12 18 30 1.7 75 12 4 | @ | 2 R 1 | 250 |40000] 8000 | 240 |38000] 4500 | 0.17 | 0.5 | 60 | 9600 | 960 | 40 | 6400 | 510 | 0.08 | 0.2
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. R 1.5 | 360 |38000| 9100 | 240 |25000| 3800 | 0.25 | 0.7 60 | 6400 | 640 40 | 4200 | 340 (0.13 | 0.3
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. R 2 360 |29000| 7000 | 240 |19000| 3300 | 0.33 1 60 4800 | 580 40 3200 | 260 | 0.17 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 | 025 | 0.6
R 4 360 |14000| 5000 | 240 9600| 2300 | 0.8 2 60 2400 | 430 40 1600 | 190 | 0.4 0.8
RS 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
t 4 <
* %/////// A
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.

End mill

@ :USA Stock
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High-Performance End Mill Series

VQ4SVB =Inch sizes

Ball nose, Medium cut length, 4 flute

20
< RECOMMENDED CUTTING CONDITIONS

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse HIR H
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel | Titanium Alloy Alloy Copper Alloy Shoulder milling (Slotting)
© O @ @ O O Carbon Steel, Alloy Steel, Mild Steel, Austenitic Steinless Steel,
FHA: 45° Pre-Hardened Steel Precipitation Hardening Stainless Steel,
z BHTA2 12° ® Material Ferritic and Martensitic Stainless Steel,
Cobalt Chomium Alloys, Titanil Il
8 g Type1 obal omium Alloys, litanium alloys
8
RE ‘I‘_';MX == a=15° a>15° Depth of cut|Depth of cut a=15° a>15° Depth of cut|{Depth of cut
LF (inch) | Revolution | Table feed | Revolution | Table feed B B Revolution | Table feed | Revolution | Table feed ap ae
FHA: 45° (min™) (IPM) (min’™) (IPM) (inch) (inch) (min™) (IPM) (min™) (IPM) (inch) (inch)
z
e P .0625 | 30000 283.5 20000 118.1 .0098 .0313 22500 189.0 15000 74.8 .0098 .0313
Q m\* Z Type2 .0938 | 20000 220.5 13400 102.4 .0165 .0469 15000 137.8 10000 59.1 .0165 .0469
NN 8
e | apux a 1250 | 15000 177.2 10000 82.7 .0197 .0626 11200 126.0 7500 55.1 .0197 .0626
RE w 1563 | 12000 169.3 8000 74.8 .0315 .0781 9000 126.0 6000 55.1 .0315 .0781
+.0004" LF 1875 | 10000 161.4 6700 70.9 .0394 .0937 7500 118.1 5000 51.2 .0394 .0937
DCONMS<.3750" | DCONMS=.5000" .2500 7600 149.6 5000 70.9 .0472 125 5600 118.1 3800 51.2 .0472 125
0 0
- .00035" - .00043" Sae
@ Depth of
4 flute ball nose end mill cut Z <ap
@ With the special substrate, suitable for finishing of heat resistance alloy, etc. %/////// 7
(inch) RE : Radius
No. of| &
Order Number RE DC APMX LU DN LF DCONMS Flu.tes % Type Copper, Copper Alloys Heat Resistant Alloys
Material
VQ4SvBD1/8 .0625 1250 .188 .3126 1213 2.0 .2500 4 [ 1
VQ4SVBD3/16 .0938 1875 .281 4689 .1835 2.0 .2500 4 () 1
VQ4SvBD1/4 .1250 .2500 375 .6252 2441 2.0 .2500 4 [ 2 RE a<15° a>15° St @ Fephaes a<15° a>15° Depth of cut | Depth of cut
VQ4SVBD5/16 .1563 3125 469 7811 .3067 2.5 3125 4 [ 2 (inch) | Revolution | Table feed | Revolution | Table feed ap ae Revolution | Table feed | Revolution | Table feed ap ae
VQ4SVBD3/8 1875 .3750 .563 9374 | .3693 2.75 3750 | 4 | @ | 2 min) | (PM) min) | (PM) e (e min!y | (1PM) min) | (PM) (e el
VQ4SvBD1/2 2500 | .5000 750 1.2500 | .4882 3.0 5000 | 4 |e | 2 .0625 | 36000 | 3386 | 24000 | 1417 | .0098 | .0313 | 6000 25.2 4000 | 13.4 .0051 | .0313
Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. .0938 | 24000 263.8 16000 122.0 0165 .0469 4000 20.9 2700 9.8 .0083 .0469
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. 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
Z
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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High-Performance End Mill Series

VQ4WB

Lollipop, Short cut length, 4 flute

DD

. |
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Preerdened Seel Hardened Seel | Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al RECO M M E N D E D C UTTI N G CO N DITION S
(<30HRC) (S45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy . .
® O ®) ® O o) Chamfering (Debarring)
|
> N Milld Steel, Carbon Steel, Copper Alloys, Austentic, Ferritic and Martensitic Stainless Steel,
. a \ BHTA2 12 2 Pre-Hardened Steel Precipitation Hardening Stainless Steel,
2(8 } / j § Material Cobalt Chrome Alloys, Titanium Alloys
a
RE
N APMX
LU DC RE Revolution Table Feed Depth of Cut Revolution Table Feed Depth of Cut
LF (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
RE 2.0 .079 | 1.0 .039 9500 24.0 .008 7200 18.1 .008
+0.01 2.8 110 | 1.4 .055 6800 29.9 .011 5100 22.4 .011
DCONMS 3.0 118 | 1.5 .059 6400 30.3 .012 4800 22.8 .012
@ 0 3.8 150 | 1.9 .075 5000 33.1 .015 3800 25.2 .015
- 0.008 4.0 | 157 | 2.0 | .079 4800 34.6 016 3600 26.0 016
@ Multi-function ball end mill with a lollipop shape for 5-axis machining. 4.8 189 | 2.4 .094 4000 37.8 .019 3000 28.3 .019
@ Optimal for back deburring, undercutting, and inner curved surface machining. 5.0 197 | 2.5 .098 3800 38.2 020 2900 201 020
(mm) 6.0 .236 | 3.0 118 3200 39.4 .024 2400 30.3 .024
No. of ~ W
Order Number RE DC APMX LU DN LF DCONMS | Flutes § Depth of Cut q
n Vi :ﬁ
[T
(&)
VQ4WBRO0050N06E280 0.5 1.0 0.88 6 0.61 50 4 4 ® RE : Radius
VQ4WBRO0065N08E280 0.65 1.3 1.14 8 0.80 50 4 4 [
VQ4WBR0O090NO6E280 0.9 1.8 1.58 6 1.1 50 4 4 [}
VQ4WBR0100N06E280 1.0 2.0 1.76 6 1.24 60 6 4 () Internal Profile / Undercut
VQ4WBR0140N16E280 14 2.8 247 16 1.74 60 6 4 ()
VQ4WBR0150N08E280 1.5 3.0 2.64 8 1.87 60 6 4 L4 Milld Steel, Carbon Steel, Copper Alloys, Austentic, Ferritic and Martensitic Stainless Steel,
VQ4WBR0190N12E280 1.9 3.8 3.35 12 2.37 60 6 4 ° Rleshizidencsdisec] Precipitation Hardening Stainless Steel,
i Cobalt Ch Alloys, Titanium All
VQ4WBR0200N12E280 2.0 4.0 3.53 12 2.50 60 6 4 ° Material obalt Ghrome Alloys, Titanium Alloys
VQ4WBR0240N16E280 24 4.8 4.23 16 3.00 70 6 4 [}
VQ4WBR0250N12E280 25 5.0 4.41 12 &3,k 80 6 4 L J DC RE Revolution Table Feed Depth of Cut Revolution Table Feed Depth of Cut
VQ4WBR0300N12E280 3.0 6.0 5.29 12 3.76 80 6 4 ® (mm) (inch) (mm) (inch) n (min”") v (IPM) ae (inch) n (min”") vf (IPM) ae (inch)
Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted) 2.0 079 1.0 039 9500 18.1 .001 7200 11.4 .001
may not work. 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
<Order for Special Product>
For special products other than the above tool specifications, please contact our sales department. f ap<o3re
Depth of Cut
ae
\J‘\ 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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High-Performance End Mill Series

VQ4WB VQ5M HV = Inch sizes

39°
40°
&/ 41°

Lollipop, Short cut length, 4 flute End mill, Medium cut length, 5 flute, Irregular helix flutes
Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al
. . (<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Alloy
Radiused Shape Slotting ®) O ®) ® ) o)
Milld Steel, Carbon Steel, Copper Alloys, Austentic, Ferritic and Martensitic Stainless Steel,
Pre-Hardened Steel Precipitation Hardening Stainless Steel,
Material Cobalt Chrome Alloys, Titanium Alloys 8L -
APMX 2
DC RE Depth of Cut Depth of Cut LF 2
Revol_uti1on Table Feed ae e Revolgti?n Feed Rate ae S
(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 5.5 .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 .01 3600 9.1 .006 .01 DC
5.0 197 2.5 .098 3800 19.3 .007 .021 2900 10.2 .007 .021 W i 8012"
6.0 .236 3.0 118 3200 20.1 .009 .035 2400 10.6 .009 .035 DCONMS<.3750" | DCONMS=5000"
Max Cut of Depth  Max Cut of Depth 0 0
~ - .0002" - .0003"
Depth of Cut @ SMART MIRACLE irregular helix end mills for reducing vibration and for delivering stable
performance on difficult-to-cut materials and long overhang applications.
RE : Radius (inch)
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. No. of x
Note 2) If the depth of cut is smaller than this table, feed rate can be increased. Order Number DC APMX LF DCONMS Flutes §
Note 3) If the rigidity of the machine or the workpiece material installation is very low, or chattering is generated, please reduce the revolution N
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 VQSMHVD1/4 2500 625 2.500 2500 5 b
recommended. VQ5MHVD5/16 3125 .750 2.750 3125 ) )
Note 5) Though max ae means stably machinable cutting condition, maximum depth of calculated by effective cutting edge angle is 0.3 times VQ5MHVD3/8 .3750 875 3.250 3750 5 Y
RE. (In that case please reduce the revolution and feed rate than this table.) VQ5MHVD1/2 5000 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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High-Performance End Mill Series

VQSM HVRB = Inch sizes

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

39°
40°
&7 41°

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse c Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy opper Afloy
©) O ©) ©) O @)
| B
RE APMX §
LF e
D
+.0006"
p
0
- .0012"
DCONMS<.3750" | DCONMS=.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 ~
Order Number DC RE APMX LF DCONMS Flutes §
n
VQ5MHVRBD1/4R010 .2500 .010 .625 2.500 .2500 5 (]
VQ5MHVRBD5/16R015 3125 .015 .750 2.750 3125 © [ J
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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VQSMHV = Inch sizes

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

VQSMHVRB = Inch sizes

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

RECOMMENDED CUTTING CONDITIONS
Side milling

(inch)
Carbon Steel(<30HRC) Alloy Steel, Pre-Hardened Steel
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) 1 nch) 1y miny | vf(IPM) | n (min') | vf(PM) | @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 315 .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 43.3 .750 150 3000 43.3 2500 29.5 .750 150
ae
Depth of Cut ap
Austenitic Stainless Steel, Titanium Alloys Precipitation Hardening Steinless Steel, Cobalt Chrome Alloys
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) 1 @nch) 1"y miny | vf(IPM) | n (min') | vf(IPM) | @p (inch) | ae (inch) | n (min') | vf(PM) | n (min") | vf(PM) | ap (inch) | ae (inch)
6.350| .2500 | 5000 394 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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High-Performance End Mill Series

VQ5M HV = Inch sizes VQSMHVRB = Inch sizes

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

Slot Milling
Carbon Steel(<30HRC) Alloy Steel, Pre-Hardened Steel
Material
DC High Speed Cutting General Purpose Cutting Depth of Cut High Speed Cutting General Purpose Cutting Depth of Cut
inch Revolution | Table Feed | Revolution | Table Feed ap Revolution | Table Feed | Revolution | Table Feed G
(mm) | (nch) 1" minYy | vEQPM) | n(min) | vf(IPM) (inch) n(min) | vf(PM) n(min) | vf(IPM) (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 35.4 312 4800 31.5 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
h

Austenitic Stainless Steel, Titanium Alloys Precipitation Hardening Steinless Steel
Material
DC High Speed Cutting General Purpose Cutting Depth of Cut High Speed Cutting General Purpose Cutting Depth of Cut
inch Revolution | Table Feed | Revolution | Table Feed ap Revolution | Table Feed | Revolution | Table Feed A
(mm) | (nch) 1" minYy | vEPM) | n(min') | vf(IPM) (inch) n(min)y | vf(PM) n(min) | vf(IPM) (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
DC

Depth of Cut W ap
A

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

OO0

Carbon Steel, Alloy Steel, Cast Iron | Too Seel, Preardened Seel Hadened Sl |  Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse Camaer /Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy pp Y
O O © © O @)

FHA : 43.5° - 45°

CoolStar 2
3 Type1
a
LF
DC=<12 DC>12
0 0
- 0.020 - 0.030
‘ DCONMS=10 | DCONMS=12, 16 | DCONMS=20
© Jrumnrwnn
- 0.009 - 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)
ERAR:
Order Number DC APMX LF DCONMS s5| & |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

s« MITSUBISHI MATERIALS

123



High-Performance End Mill Series

VQ6MHVRBCH

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

&iif“% VQ6MHVCH VQ6MHVRBCH

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

Carbon Steel, Alloy Steel, Cast Iron | ToolStel,Preardened Steel Hacened Skl | - Hardened Steel Hardened Steel Austenitic Cobalt Chrome Alloy| Heat Resistanse

) . Copper Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel Titanium Alloy Alloy
o O S o O S RECOMMENDED CUTTING CONDITIONS
FHA : 43.5° - 45° T
CoolStar ) Shoulder milling
SN R, =
3 Typel Alloy Steel, Tool Steel, Austenitic Stainless Steel(<200HB) | Copper, Copper Alloys Heat Resistant Alloys
2 Pre-Hardened Steel Titanium Alloys
LF Material
DC Revolution Table feed Revolution Table feed Revolution Table feed Revolution Table feed
RE (mm) | (inch) (min") (IPM) (min™") (IPM) (min") (IPM) (min™) (IPM)
+0.015 10 |.394 — — 4800 78.7 — - 1300 10.2
DC<12 DC>12 12 | .472 = = 4000 78.7 = = 1100 9.1
0 0 16 |.630 4000 86.6 3000 63.0 2400 55.1 800 71
- 0.020 - 0.030 20 |.787 3200 74.8 2400 55.1 1900 43.3 640 5.9
DCONMS=10 | DCONMS=12,16 | DCONMS=20
0 0 0 <0.12DC <0.05DC
- 0.009 - 0.011 - 0.013
. . Depth of 0.5DC—1.5DC 0.5DC—1.5DC
@ Vibration control corner radius end mill with multiple thru-coolant holes ensures stable Cut
machining on difficult-to-cut materials and applications requiring long overhangs. (mm)
DC : Dia.
CRARS
Order Number DC RE APMX LF DCONMS (5 5| & |[Type
ZL|l »
VQ6MHVRBCHD1000R050 10 05 22 70 10 6| ® | 1 Trochoid milling
VQ6MHVRBCHD1000R100 10 1 22 70 10 6 ® 1 Alloy Steel, Tool Steel, Austenitic Stainless Steel(<200HB)
VQ6MHVRBCHD1200R050 12 0.5 26 75 12 6 | @ | 1 el ] . L
VQ6MHVRBCHD1200R100 12 1 26 75 12 6 | @ | 1 Material
VQ6MHVRBCHD1600R100 16 1 32 90 16 6 [ ] 1
VQE6MHVRBCHD1600R300 16 3 32 90 16 6 = 1 bc Revolution Table feed Revolution Table feed
VQ6MHVRBCHD1600R400 16 4 32 90 16 6 () 1 (mm) | (inch) (min’") (IPM) (min’") (IPM)
VQ6MHVRBCHD2000R100 20 1 38 100 20 6 ) 1 10 | .394 — — 4800 55.1
VQ6MHVRBCHD2000R300 20 3 38 100 20 6 ([ ] 1 12 | .472 = = 4000 47.2
VQ6MHVRBCHD2000R400 20 4 38 100 20 6 () 1 16 |.630 4000 63.0 3000 43.3
20 |.787 3200 55.1 2400 354
—f=—1.5DC<
‘%%/- <0.12DC
Depth of Ei
Cut
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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High-Performance End Mill
SMART MIRACLE End Mill Series

VQXL Comparison of Tool Life when Machining Titanium Alloy

Compared to conventional products, VQXL achieves stable machining without chipping at the corners. We were
also able to reduce the amount of wear to 1/2 that of conventional products.

Cutting Performance

SMART MIRACLE Coating

0024 <Cutting Conditions>
Smart Miracle end mills have been treated with a newly developed (Al, Conventional Material : Ti-6AL-4V
. . . . . Tool : DC=.118 inch
Cr)N group coating which delivers substantially better wear resistance. _ LN=.591 inch
. . . . . . < H . —
This is the next generation of coated end mills that delivers long tool life 2 0016 guttlr;gtSPeed -vca%% SFM,
. . . . = evolution 1n= min
when machining stainless steels and other difficult-to-cut materials. 8 /‘_‘_._/‘ Feed per Tooth  :fz=.0004 IPT
E >— VQXL Depth of Cut - ap=.059 inch
S .0008 |- ae=.012 inch
= Cutting Mode : Wet Cutting
SMART MIRACLE Coating Emulsion
.0000 ‘ ‘ ‘
0 200 400 600 800
Cutting Length (feet)
Cutting Length 131.2 feet
Conventional Coating VQXL Conventional

3 or 4 Flutes Comparison of TPRX Machining Cobalt Chromium Alloy

The 3/4-flute design allows for more efficient machining VQXL achieved longer tool life and good machined surface.
compared to conventional 2-flute long neck end mills.
VQXL Conventional <Cutting Conditions>
Material : Ti-6AL-4V
Tool : DC=.020 inch
LN=.100 inch

Cutting Speed :ve=195 SFM

High Rigidity NECk DESign Revolution - n=38000 min"

Feed per Tooth  :fz=.0002 IPT

. . . . . Depth of Cut :ap=.0012 inch
Optimized neck design (diameter, angle, connection radius) Cutting Mode ~ : Wet Cutting
Emulsion

ensures maximum rigidity while avoiding interference with

the workpiece, achieving stable machining.
Severe damage to corners

<Machining Method>
No pilot hole
Repetition of ramping 2°

Optimized GaSh Land gir:jaellﬁqv;/"ig:]rgove

Micro gash land design minimizes
corner residue while maintaining
corner strength.

Burrs due to wear
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High-Performance End Mill
SMART MIRACLE End Mil

VQ4MVM

Multi-functional end mill capable of steep ramping

| Series

when machining a wide range of materials.

Ramping is a method of sinking gradually as the
tool traverses.

This eliminates the need for a pilot hole when
machining pockets, thereby reducing costs
through tool consolidation. Compared to direct
plunge cutting, ramping enables simultaneous
multi-axis feed at high speeds to lower machining
times. This method is ideal for machining wide
and shallow pockets.

VQ4MVM provides high-performance and multi-
functionality. It can perform shoulder milling,
grooving, and helical machining, as well as ramping
angles of up to 30° in carbon and alloy steels.

g &

Shoulder Milling Slot Milling

m S« MITSUBISHI MATERIALS

<4

Steep Ramping Capability

27 sec

Conventional
Helical Milling

7 passes needed

r—'

Pocket Milling

14 sec

vQ4MVvMm

Helical and Ramping
Only 1 pass needed

P

Helical Milling

SMART MIRACLE End Mill Series

Newly-developed coating with improved wear resistance.
The smoothening treatment of the coating layer reduces cutting resistance and significantly improves chip
discharge.

SMART MIRACLE Coating (Al,Cr)N coating is the most suitable coating for higher efficiency machining.

ZERO-u Surface The original surface treatment technology provides a smooth coating layer.

Secondary Gash

A first and secondary gash provides high capacity chip
evacuation that far exceeds conventional designs when
ramping.

1st Gash

/ =

Micro Relief Angle

This exerts a margin effect that provides a guide during
machining.

Combined with irregular helix flutes, vibration damping and
suppression of burrs are improved.

Cross Section ;\

Irregular helix flutes and the micro relief angle improve vibration damping
and provide excellent surface finishes.

ANSI 304 vc=330 SFM, fz=.002 IPT, ap=.197 inch, ae=.118 inch

vQ4dMVM Conventional Chatter vibration
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Chip Pocket and Highly Rigid Geometry

VQ4MVM is suitable for steep ramping and chip evacuation performance due to the highly rigid geometry.

Smooth Chip Pocket

Highly Rigid Cross
Section Geometry

Comparison of Ramping Angles when Machining 304

Provided a good machined surface when machining with a ramping angle of 25°. The cutting conditions used in
this comparison test differ from the recommended conditions. Please check the recommended conditions before
commercial use.

<Cutting Conditions>
VQ4MVM Material - AISI 304
Tool 1 .394 inch
Slotting end mill Cutting Speed  : vc=165 SFM
. . Feed per Tooth : fz=.001 IPT
Irregular Helix end mill Depth of Cut - ap=.394 inch
ae=.394 inch
Conventional end mill Over Length :1.378 inch
with multi-functionality Cutting Mode  : External Coolant
(Emulsion)
0 10 20 30 Machine : Vertical M/C

Ramping Angle (°) (BT50)

Photo taken when the

: Machining Surface
tool reached this point

Tool Path
A
Bl \2 : VQ4MVM 25° Conventional end mill 15°
Ramping Angle q‘ Sea R >: o

Comparison of Continuous Pocketing when Machining 1055

During continuous machining of small pockets, steep ramping reliably shortens machining time.

Material - AISI 1055 Pocket Size 1.969” x 1.181” x .394” R=8
Tool 1 @.394 inch

Simulated by VQ4MVM
Ramping Angle 17° At the start of machining

<Cutting Conditions>

Cutting Speed : vc=330 SFM
Feed per Tooth :fz=.002 IPT
Depth of Cut 1 ap=.394 inch

Rough Cutting

<Cutting Conditions>

Cutting Speed  : vc=330 SFM

Feed per Tooth :fz=.003 IPT

Depth of Cut :ap=.394 inch
ae<.197 inch

Finish Cutting

<Cutting Conditions>
Cutting Speed : vc=330 SFM
Feed per Tooth :fz=.003 IPT

Total Cycle Time 4:35 R ot nch

Simulated Conventional Machining

Helical Angle 2° At the start of machining

<Cutting Conditions>

Cutting Speed  : vc=330 SFM
Feed per Tooth :fz=.003 IPT
Depth of Cut 1 ap=.394 inch

Same cutting conditions for roughing and finishing

Rough Cutting

<Cutting Conditions>

Cutting Speed  : vc=330 SFM

Feed per Tooth :fz=.003 IPT

Depth of Cut 1 ap=.394 inch
ae<.197 inch

Finish Cutting

<Cutting Conditions>

Cutting Speed  : vc=330 SFM

Feed per Tooth :fz=.003 IPT

Depth of Cut :ap=.394 inch
ae<.197 inch

Total Cycle Time 6:42
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SMART MIRACLE End Mill Series for Dental Milling

Duplex Radius End Mills VQF D RB

VQFDRB provides amazingly long tool life
when machining Cobalt Chrome Alloy.

@® Improved notch wear via the small side cutting edge angle.

@® Reduced flank wear through use of SMART MIRACLE
coating and ultra micro-grain cemented carbide.

@ Provides stable machining with low radial cutting force.

Duplex Radius General Radius

Cutting Example

Competitive Comparison

< Cutting conditions & Result >

<Cutting Conditions>

Part Name :Dental Crown

Material : Co-Cr-Mo Alloy
(ASTM F1537)

Cutting Process :Rough

Tool :VQFDRBDO0400N120
(2.1575” Re:.0279")

Machine ;5 axis M/C (HSK63)

Coolant :Emulsion

CAM :Hyper Dent

VQFDRB can machine at twice the feed rate without chipping.

Tool

Revolution (min')

Feed rate (IPM)

Depth of Cut (inch)

VQFDRB

6000 (245 SFM)

118 (.0049 IPT)

ap=.0157 ae=.0787

Genral Radius

6000 (245 SFM)

59 (.0025 IPT)

ap=.0157 ae=.0787

\N Approximation
Re2

'/_\ ~—~=

Dental Cobalt Chrome Dentures

Re3
<Cutting Conditions>
Part Name :Dental Denture
X Re1l Material :Co-Cr-Mo Alloy
(CAD/CAM Milling Disc)
. . Cutting Process :Rough
Large Radius -’ Small Radius Tool :VQFDRBDO0400N120
(8.1575" Re: .0279")
Machine :5 axis M/C (HSK63)
= - =g = Coolant :Emulsion
Cutting Performance : Competitive Comparison Revolution n=8600min” (vc=355 SFM)
Feed Rate :vf=51.2 IPM (.0016 IPT)
006 Depth of Cut :ap=.0098 inch (Z Level Operation)
VQFDRB achieved 5 times longer tool life than '
competitors duplex radius when machining cobalt Competitor
chrome alloy. S oo P Wada Precision Dental Laboratories Co., Ltd.
:.3’ VQFDRB
(V)
<Cutting Conditions> Y P —9 = "
Material : Co-Cr-Mo Alloy x Vb=.0018
(ASTM F1537) & .002

Tool : VQFDRBDO300N080 0.1181"
Revolution - n=8600min” (vc=260 SFM) / < Result >
Feed Rat : vf=51.2 IPM (.0016 IPT . - .
Dopth of Gut 2= 0079 R . . I VQFDRB maintained stable machining and achieved good
Coolant : Emulsion ' 328 656 986 wear resistance throughout machining of disc.

Cutting Length (feet)
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SMART MIRACLE End Mill Series for Dental Milling SMART MIRACLE End Mill Series for Dental Milling

Vibration Control Radius End Mills VQ HVRB Long Neck Ball Nose End Mills VQZXL B

Increased feed rates and large depths of VQ2XLB provides long tool life and stable
cut are achievable with VQHVRB resulting cutting when machining Cobalt Chrome Alloy
in highly efficient machining. and Titanium Alloy.

Variable Helix @ Improved resistance to chipping via new cutting edge geometry.
- o t ® SMART MIRACLE coating providing better wear resistance
ibration control geometry . - .
for stable and smooth cutting. when machining difficult-to-cut materials.
VQ2XLB (For Dental) General (For Mold)
Special Gash Smart Miracle Coating
Good chip disposal enables both Reduced flank wear through use of
increased feed rates and large SMART MIRACLE coating and ultra
depths of cut. micro-grain cemented carbide. Strong S Normal Curve

Cutting Performance : Competitive Comparison EEBEREIEREBIe  Dental Crown (CAD-CAM Disc)

VQHVRB wears less than competitor and enables stable cutting. Material : Co-Cr-Mo Alloys

<Cutting Conditions>
Material : Titanium Alloy . CUStomer Comment
Tool :VQHVRBDO0300R05N180 (2.118") . i : H . e ”
Revolution ' n=8600min” (vo=260 SEM) Comparison Flank Wear Machined surface roughness is better than conventional tools under normal conditions
Feed Rate :vf=51.2 IPM (.002 IPT) .008
Depth of Cut '8p=.008" 2e=.051 Competitor : Process Rough 1 Rough 2 Finish 1 Finish 2
oolant :Emulsion
Cutting Length  : 164 feet 006 f/ ; Tool VQ2XLBR0150N140 | VQ2XLBR0150N140 |VQ2XLBR0100N100S06|VQ2XLBROO50NOSONO6
g ‘ 0 @.118"(RE.059") 2.118"(RE.059") @.079"(RE.039") 2.039"(RE.020")
< Cutting Speed ve (SFM) 195 260 245 205
VQHVRB § .004 ; Revolution n (min-1) 6400 8500 12000 20000
z VQFDRB Feed Rate vf (IPM) 315 37.8 315 26.0
& : fz (IPT) .0025 10022 0013 .0007
- .002 Depth of Cut |_22.(nch) .0059 10047 .0039 10020
Competitor ae (inch) 0394 0118 0079 .0031
0 ! Cutting Time (min) 400 60 90 150
66 131 (164) 197 Wear Condition Good Good Good Good

Cutting Length (feet)
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Lollipop End Mill for Multi-Functional Difficult-to-Cut Machining Application Example

v 4w B ®Rounded Shape Slotting @Deburring Internal Profile
SMART MIRACLE End Mill Series (Top & Back Face)

280° extended cutting edge and special geometry of
the cutting edge & rake face realizes multi-functional
machining and wide range of applications.

g h - D ®Convex @Concave
Optimal choice for machining undercut and complex
shapes when using a 5-axis machine. ©Undercut (Taper Hole) s
. P @
Multiple-Applications
True round ball cutting edge over the
full 280° achieves stable cutting even @
during undercut machining. ®
High Efficiency Top Face
4 flutes, extended cutting edge, specialized geometry Back Face
and long tool life make for a highly efficient tool.
Low Cutting Resistance Multiple Applications
Constant edge and rake geometry
helps to prevent burrs and chattering. Rounded Shape Slotting Deburring and Chamfering
Long Tool Life
Long life when machining carbon steel to difficult-to-cut
materials by (Al,Cr)N based SMART MIRACLE coating.
Multiple Applications
Under Cut (Taper Hole) Internal Profile Milling

Deburring (Chamfering) Internal Profile Milling Undercut Machining
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Cutting Performance

Comparison of Back Deburring in AISI $17400

Significantly less burrs than Competing Lollipop End Mills

VQ4wB

Excellent Finish
with No Burrs

Competitor A

Heavy Burring

Remains <Cutting Conditions>
Material : AISI S17400
Tool : VQ4WBRO0150N08E280
DC =.1181"
: Revolution :n =3200 min
Competitor B Cutting Speed  : vc = 98.5 SFM
Feed Rate : vf=2.16 IPM, fz =.0002 IPT
iai Chamfer Width :.0394”
\lég!gilset Burrs Cutting Mode : Hole Size .1575"
External Coolant (Emulsion)
Machine : Vertical M/C (HSK-E25)

Rounded Shape Slotting in Ti-6Al-4V ELI

VQ4WB (4 flute) achieves double machining efficiency compared to conventional lollipop end mill (2 flute).
Even after the same number of machining (rough + finish) as competitor tool, wear is minimal and VQ4WB can continue machining.

.051"

Rough ap : .0236”x2

' 4

”vc:0” Point

|
|
|
|
|
|
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
1 Machine : Multi-task Lathe
7

|
|
|
|
l
| <Cutting Conditions>
| Material : Ti-6Al-4V ELI
| Tool : VQ4WBRO300N12E280
‘ ‘ ‘ | DC =.2362]
! ! ! Revolution :n =800 min
Competitor C I Cutting Speed 1ve =49.0 SFM
- ? P ‘f | Cutting Mode : External Coolant (QOil)
| | |
1.57 3.15 4.72

Table Feed (IPM)
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VQ6MHVCH

4 Sizes (DC=10mm, 12mm, 16mm, 20mm)

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

VQ6MHVRBCH

10 Sizes (DC=10mm, 12mm, 16mm, 20mm)

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

Cutting Performance

AlSI 304 Efficiency Comparison in Trochoid Milling

VQ6MHVCH achieves machine 140% more efficiently compared to conventional.

VQ6MHVCH

Conventional

Chip Packing
0 19.685 39.370 59.055
Table Feed vf (IPM)
<Cutting Conditions>
Material : AISI 304
Tool : VQ6MHVCI—1|D1600 (DC=.630")
Revolution :n=2000min (330 SFM)
_472" I Tool Path Depth of Cut : ap=.472 inch, ae (Trochoid Pitch)=.094 inch
/H Cutting Mode : Trochoid Milling, Down(Climb) Cut
945 Internal Coolant (Emulsion)
Machine : Vertical MC (BT50)
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Features

Compared to conventional end mills, irregular helix flutes help prevent vibration.
Superior vibration resistance on difficult-to-cut materials and long overhang applications.
Newly developed coating gives long tool life and high efficiency machining.

Geometry
~ IregularHelical Flutes  Special Flute Geometry

No Vibration! Improved Chip Disposal

- 3 flute
New flute geometry with
low resistance for smooth
chip evacuation.

- 4 flute

Provides a long tool life without vibration, because of the efficiency of irregular helix asymmetrical nick geometry.

VQ4SVB

Irregular pitch flutes 4 flhtes, Helix angle 45°
Dedicated carbide substrate gives excellent wear resistance.
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End Mill, 3 Flute for Drilling and Slot Milling
VQMHZV

Multi-functional machining with one end mill.
Drilling, slot milling and shoulder milling.

VQMHZVOH

Stability and high efficiency achieved
due to the through coolant holes.

a°EBo#Y

Unique geometry - 3 flute end mill with irregular helix flutes suppresses chatter for increased machining stability.
Optimized tool geometry and SMART MIRACLE coating give excellent chip evacuation for higher efficiency.

The performance of VQMHZVOH when drilling is significantly improved on difficult-to-cut materials because of the
through coolant holes.

rmance

AISI 304 Keyway Machining
SMART MIRACLE coating with irregular helix angle achieves more than 8 times longer tool life compared to conventional.

<Cutting Conditions>

‘ ‘ ‘ | Material : AISI 304
I .. continue End Mil . VQMHZVD0800 (DC=315")
VQM HZV 'm achmmg Revglution : 2400 min-1
w Cutting Speed 1195 SFM
I I I 1 Table Feed : Drilling 2.756, Slot Milling 14.173 IPM
r— } | | | (Drilling .001 IPR, Slot Milling .002 IPT)
‘ | | Depth of Cut :ap .118 inch
Broken Conventional | | Flute Length  :.630inch
e i | | | Overhang Length : 1.181 inch
1 ‘ 1 1 Cutting Mode : External Coolant (Emulsion)
0 100 200 300 400 Machine : Vertical M/C (BT50)

Number of Machining

AISI 304 vertical feed milling
With through coolant holes, vertical feed rates can be up to 5 times higher than conventionals.

<Cutting Conditions>

T Material  AISI 304
End Mill : VQMHZVOHDO0600 (DC=.234")
VQM HZVOH Broken Revolution - 3200min-!
Cutting Speed 1195 SFM

; ; ; i i Table Feed : 3.780-10.079 IPM(.001-.003 IPR)
| I Depth of Cut 1. 118 inch
‘ Overhang Length : .787 inch
ConventlonaIA ‘ Broken Cutting Mode : Internal Coolant (Emulsion)
I Machine : Vertical M/C (BT50)

! I
! I
1 l
| |
Broken Conventional B
|
|
\

|
|
|
l
|
030  .0040




Vibration Control End Mills for High Efficiency Machining of Difficult-to-Cut Materials

SMART MIRACLE End Mill Series Application Example
VQ5MHV/MHVRB
Material 1 17-4PH (AISI S17400)
. . . . . Tool : VQ5MHVR—BD1/4R020
The combination of 5 flutes and irregular helix for reducing 1147 Revoution < 2/4 RE =020
vibration enables highly efficient machining of difficult-to- - Guting Modey - Extemal Cootant (Emulson)
Machine : Vertical M/C (HSK100A)

cut materials.

5 Flutes
: : : VQ5MHVRB
Optimal flute shape improves chip
evacuation and is ideal for slot milling
with deep depths of cut.
Competitor B
Variable helix: 39°/40°/41° 0 10 20 30 40
. . Table Feed (IPM)
Excellent chatter resistance with
variable helix angle for stability and
smooth cutting.
1/2” <Cutting Conditions>
Material 1 17-4PH (AISI S17400)
Tool : VQ5MHVRBD1/2R030
» 21/2 RE =.030

- 1/4 Revolution :n = 1754 min-!

Corner Radius Cutting Speed  : vc = 230 SFM
- Table Feed cvf= 24_.17 IPM
Strong Chipping resistance and (FDi?t?ngel\r/II?thh ié)ﬁz?nlglcgoolant (Emulsion)
increased tool life in heavy cutting Machine : Vertical M/C (HSK100A)
as a result of a new and improved
geometric design. VQ5MHVRB Competitor A Competitor B
SMART MIRACLE Coating
Improved flank wear through use of
SMART MIRACLE coating and Micro-
grain Cemented Carbide.
Smooth Surface Finish Uneven Surface

VQ5MHVRB VQS5MHV
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End Mill, 4 Flute, Irregular Helix Flutes

VQMHYV, VQJHV

A carbide substrate with excellent wear and fracture resistance
allows a wide range of different machining applications.

VQMHVRB

Available in a wide range of corner radius, including
large sizes suitable for aerospace components.

VQMHVRBF

Ideal for finish machining of heat resistant alloys and precipitation
hardening stainless steel due to the special carbide substrate with
excellent wear resistance.

Optimised irregular helix angle improves cutting performance.

The combination of an excellent carbide substrate and SMART MIRACLE coating allows a wide range of

machining applications.

How to Select VQMHVRB and VQMHVRBF

Comparing Different Forms of Machining
Finish Cutting

Comparing Different Material

Finish Cuttmg ©=1st Recommendation
(O=2nd Recommendation
inishil i AlSI Titanium AlSI
g or Finishing Cutting, g Inconel $17400 Alloy 304
£ =
§ % VQMHVRB O O @) @)
- Qo
8 VQMHVRB 2
% For General-purpose and 2 VQMHVRBF @ @ O O
Rough Cutting 2
Rough Cutting
Cutting Performance 0%
Wear Resistance Against Super Alloys g
VQMHVRBF achieves 3 times longer tool life than conventional < 000 p—
when finish machining Inconel 718. S onventional
s /
<Cutting Conditions> 5 /
Material : Inconel718 £ 004 74 /
End Mill : VQMHVRBFD1000R050 2
(DC=.394" | RE=.020") ©
Revolution : 950 min-"! 5 VQM HVRBF
Cutting Speed : 100 SFM S 002
Feed Rate 1 4.3 IPM(.001 IPT) 8
Depth of Cut tap=.197" (2]
Width of Cut ae=.012"
Overhang Length : 1.378" 0 . . . .
Cutting Mode : Down (Climb) Cut 0 16 33 49 66

External Coolant (Emulsion)

Machine : Vertical M/C (BT50)

m s« MITSUBISHI MATERIALS

Cutting Length (ft)

Cutting Performance
Efficiency Comparison in AISI 304

Compared to conventional machining time can be shortened by using high efficiency machining methods.

Maximum of Slotting Feed Rate

Conventional A

Conventional B

Conventional C
|

Conventional D

0 .0008 .0016 .0024 .0031
Feed per Tooth (IPT)

Comparison of Tool Life when Machining Titanium Alloy

I
I
I
I
I
I
I
I
I
I
!

.0039 .0

<Cutting Conditions>

Material 1 AISI 304

End Mill : VQMHVD1000(DC=.394")
Revolution : 4800 min-'

Cutting Speed 1490 SFM

Feed Rate :15.12-105.83 IPM

Feed per Tooth  :.001-.006 IPT

Depth of Cut 1 ap=.394"

Overhang Length : 1.299"

Cutting Length 1 9.843 inch/pass

Cutting Mode : External Coolant (Emulsion)
Machine : Vertical M/C (BT40)

The wear resistance of SMART MIRACLE End Mills exceeds that of conventional end mills when machining Ti-6AIl-4V.

.008 N/
Conventional A

.006

Conventional B

Fracture/‘
004

VQMHV

Second Face Wear Width (inch)

<Cutting Conditions>

Material : Ti-6Al-4V

End Mill : VQMHVD0600(DC=.236")
Revolution : 8000 min-'

Cutting Speed 1490 SFM

Feed Rate 163 IPM(.002 IPT)

Depth of Cut 1 ap=.236"

Width of Cut ae=.012"

Overhang Length :.787"
Cutting Mode : Down (Climb) Cut
External Coolant (Emulsion)

Machine : Vertical M/C (BT40)
.002
0 1 1
0 164 328 492
Cutting Length (ft)
Comparison of Wear in Co-Cr-Mo Alloy
Long tool life even when machining Co-Cr-Mo alloys used in the medical industry.
00315 Wear at the depth of cut point after 30m machining
Conventional
5 o P VQMHV
<
o
S VQMHV
& 00157 —
=
3
&L Conventional
2 00078
Q
3
w
0 <Cutting Conditions>
; ; ; ' Material : Co-Cr-Mo Alloy
0 33 66 98 131 - End Mill : VQMHVD0600(DC=.236")
Cutting Length (ft) Revolution : 3700 min-"
: Cutting Speed 1227 SFM
a Feed Rate : 29 IPM(.002 IPT)
Depth of Cut rap=.079"
Width of Cut ae=.012"

Overhang Length :.787"
Cutting Mode : Down (Climb) Cut

External Coolant (Emulsion)
: Vertical M/C (BT40)
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Cutting Performance

Irregular helix provides an excellent finishing performance without vibration.

ae .004 inch ae .004 inch
| i i <Cutting Conditions>
| | Material :AIS| 304
VQJ Hv hRa .22 | | Tool Size : DC=10mm, .394"
Rz:55. 98‘ | Revolution : 2500 min-" (260 SFM)
I Feed Rate :19.7 IPM (.002 IPT)
— ‘ | Depth of Cut rap=1.18"
Ra:48.81 | Width of Cut ae=.004" or .039"
Conventional ey | Overhang Length: 1.77"
Rz:280.2 Cutting Mode : Shoulder Milling
; I External Coolant (Emulsion)
0 197 394 Machine : Vertical M/C (BT50)

Surface Roughness (p-inch)

Test of Changing the Feed per Tooth

Surface roughness is improved by decreasing a feed rate.

Surface Roughness (ae .012 inch)

| ! | | <Cutting Conditions>

| | | |
SRaazz ToolSe £ DC=10mm, 304
| ool Size : =10mm, .394"
fz .0004 IPT H RZ 25 8:7 i i i i Revolution : 2500 min-! (260 SFM)
T | | | I Feed Rate : 3.93-39.37 IPM (.0004-.0039 IPT)
1 | | | | | | | Depth of Cut 1ap=1.18"
T Width of Cut ae=.012"
fz.0020 IPT hl 1 1 1 1 Overhang Length: 1.77"
| Rz:58.31 | ! ! Cutting Mode : Shoulder Milling
— | | | | External Coolant (Emulsion)
I T T Machine  Vertical M/C (BT50)
i ‘Ra 14 w0
fz.0039IPT H | | |
RZJ‘81.54: !
l l l l l l l l
0 39 78 118 157

Surface Roughness (p-inch)

Test of Changing the Width of Cut
Available condition for finishing is ae .020 inch or less when considering only the roughness of machining surface.

Surface Roughness (fz .002 IPT)

<Cutting Conditions>

| | |
| | | | | Material :AISI 304
. [ | | | | |
ae .004" Ra:10.63 | | | | | Tool Size :DC=10mm, .394"
) Rz:52.01 | ! ! Revolution : 2500 min-' (260 SFM)
M— T | | Feed Rate :19.7 IPM (.002 IPT)
Depth of Cut :ap=1.18"
W obg L Witth of Cut 2= 004" 020"
Ra:10.79 | | | | I of Cu ae=. .
ae .012" ‘ ‘ | | | | | Overhang Length: 1.77"
'Rz:55.67 | ! ! Cutting Mode : Shoulder Milling
—— | | | | External Coolant (Emulsion)
| | b | b Machine : Vertical M/C (BT50)
Ra:1213 | | | b
ae .020" ! ! ! !
Rz:61.8 | | |
L | | |
L L L L L L L
0 39 78 118 157

Surface Roughness (p-inch)

“ s« MITSUBISHI MATERIALS

VQ4SVB achieves double tool life when machining
difficult-to-cut materials.

[ 1 Conventional
[1va4svB
300%
200%
100%
Inconel718 AISI S17400 Titanium AIon
ap=.09 ap=.098" ap=.098"
ae=. 020" ae=.020" ae=.020"

Comparison of Edge Wear when Shoulder Milling
AISI $17400

.008
.006

Conventional
.004 2

vQ4svB

0 164 328 492 656 820 984 1148
Cutting Length (ft)

Second Face Wear Width (inch)

<Cutting Conditions>
Material - AISI S17400
End Mill : VQ4SVBRO0500(RE=.197")
Revolution : 2600 min-!
Cutting Speed 1230 SFM
Feed Rate :20.47 IPM(.002 IPT)
Depth of Cut 1 ap=.098"
Width of Cut ae=.020"
Overhang Length :.787"
Cutting Mode : Down (Climb) Cut
External Coolant (Emulsion)
Machine : Vertical M/C (BT40)

Comparison of Edge Wear when Shoulder Milling Inconel 718
.008

Conventional A
Conventional B

// VQ4SVB

A

Edge Wear (inch)

33 66 98 131 164
Cutting Length (ft)
<Cutting Conditions>
Material : Inconel718
End Mill : VQ4SVBRO500(RE=.197")
Revolution : 1100 min-"!
Cutting Speed : 100 SFM
Feed Rate : 8.66 IPM(.002 IPT)
Depth of Cut 1 ap=.098"
Width of Cut ae=.020"
Overhang Length :.984"
Cutting Mode : Down (Climb) Cut
External Coolant (Emulsion)
Machine : Vertical M/C (BT40)

Comparison of Edge Wear when Shoulder Milling Ti-6Al-4V
.008

Conventional

.006 /

yd
o0 // /
S Vvadsw

0 66 131 197 262 328 394 459 5‘25
Cutting Length (ft)

Second Face Wear Width (inch)

<Cutting Conditions>
Material : Ti-6Al-4V
End Mill : VQ4SVBRO500(RE=.197")
Revolution : 4800 min-"
Cutting Speed 1490 SFM
Feed Rate : 37.8 IPM(.002 IPT)
Depth of Cut 1 ap=.098"
Width of Cut ae=.020"
Overhang Length :.984"
Cutting Mode : Down (Climb) Cut
External Coolant (Emulsion)
Machine : Vertical M/C (BT40)
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Cutting Performance

AISI 304 Keyway Machining

SMART MIRACLE coating with irregular helix angle achieves more than 8 times longer tool life compared to conventional.

<Cutting Conditions>
Material :AISI 304

VQMHZV Can Continue End Mill : VQMHZVD0800(DC=.315")
MaChmmg Revolution : 2400 min-!
——— Cutting Speed - vc=195 SFM
| Feed Rate : Drilling 2.8 IPM, Slotting 14.1 IPM

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
100 200 300 200 500 Cutting Mode : External Coolant (Emulsion)

| |
| |
e ! ! ! (Drilling .0012 IPR, Slotting .0020 IPR)
Breakage Conventional | Depth of Cut :ap=.118"
‘ ! ! Flute Length 1.630"
— | I I Overhang Length :1.181"
0 Machine : Vertical M/C (BT50)

Number of Machining

AISI 304 Vertical Feed Milling

With through coolant holes, vertical feed rates can be up to 5 times higher than conventional.

<Cutting Conditions>

Material :AlISI 304
VQM HZVOH Breakage End Mill : VQMHZVOHDO0600(DC=.236")
I —— Revolution - 3200min
I I I Cutting Speed 1 ve=195 SFM
| } } } | | Feed Rate :3.8-10.1 IPM (.0012-.0031 IPR)
_ ‘ | Depth of Cut :ap=.1181"
Conventional A Breakage Overhang Length :.787"
— ‘ Cutting Mode : Internal Coolant (Emulsion)
Machine : Vertical M/C (BT50)

! |
! I
| |
. |
Breakage Conventional B
|
|
|
Il

|

|

|

|

|

|
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MACHINING TECHNOLOGY
AND EDUCATION CENTER

TOOLING PROPOSALS & EVALUATION
We will review your current processes or
outline a new process. From this review,

we will improve productivity, analyze
programming methods and output a solution
with programming, tooling and time savings.

MACHINING SIMULATION

Using the latest CAD/CAM software and our
cutting tool experience, we will outline a new
process using proper machining techniques

to maximize tool life and productivity.

TECHNICAL SUPPORT
Dedicated local professionals to answer any
of your order, product or technical questions.

Welcome to our new world-class
Machining Technology and Education
Center (MTEC) in Mooresville, NC
providing year round support and
services to North America.

ABOUT MTEG

TRAINING

We are excited to offer several levels of training with goals

to reach our highest level--Craftsman Machining Technology.
At MTEC NC, we will train using a combination of classroom
and hands-on machine time to develop skills and real-world
understanding of materials, tools and applications. In addition

to multi-day courses, we will have Machining Technology skills
seminars, as well as seminars from our partners to complement

our apprentice level courses, our journeyman courses,
and up to our craftsman level courses.

PROCESS IMPROVEMENTS

Review of the complete part processing and recommend
changes of speed, feed, new tooling, reduction of passes,
modifying programming and other solutions to reduce
cycle time, save money and be proactive.

WEBINARS

Our FREE online webinar series is available anytime
on-demand. Narrated by the MTEC training staff, you
will receive in-depth knowledge of the topic. Simply
register online at the link below for access. You will
receive a certificate upon completion of each course.

mmusnewsstand.com/register

ONLINE TRAINING

Our FREE e-learning program offers 11 courses in
drilling, milling, turning, threading, tool grades and
workpiece materials. Once each course is completed,
you will be given the opportunity to print a certificate.

» Basic Drilling

« Basic Milling

« Basic Turning

» Advanced Dirilling

» Advanced End Milling

* Advanced Turning

» Basic Threading

« Advanced Face Milling

» Basic Workpiece Materials
» Tool Grades

+ Advanced Workpiece Materials

TRAINING COURSES

Programs are designed for several levels of skill
development - from basic understanding to advance
manufacturing with digital solutions, complementing to
your valued experience in CNC machining environment.
Participate in machining demonstrations with
Mitsubishi Materials’ skilled engineers. Discover
methods to reduce setup and cycle time, optimize
programs and enhance your knowledge base.

Information on course schedule,
course description, and accommodations

MTECTRAINING.INFO

Follow the QR Code for a virtual facility tour
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MITSUBISHI MATERIALS U.S.A. CORPORATION

California Office
(Headquarters)

3535 Hyland Avenue, Suite 200
Costa Mesa, CA 92626
Customer Service: 800.523.0800
Technical Service: 800.486.2341

Chicago Office
(Engineering)

300 N. Martingale Road, Suite 500
Schaumburg, IL 60173

Main: 847.252.6300

Fax: 847.519.1732

MMC Metal de Mexico, S.A. DE C.V.

Av. La Canada No.16,

Parque Industrial Bernardo
Quintana, El Marques,
Queretaro C.P. 76246 MEXICO
Main: +52.442.221.61.36

Fax: +52.442.221.61.34

www.mmc-carbide.com/us

Tools specifications subject to change without notice.

North Carolina-MTEC
(Marketing & Technical Center)

105 Corporate Center Drive, Suite A
Mooresville, NC 28117

Main: 980.312.3100

Fax: 704.746.9292

Toronto Office
(Canada Branch)

600 Matheson Blvd. Unit 5 (Office)
Mississauga, ON L5R 4C1

Main: 905.814.0240

Fax: 905.814.0245

Detroit Office
(Moldino CS)

41700 Gardenbrook Road, Suite 120
Novi, M| 48375

Main: 248.308.2620

Fax: 248.308.2627

FOR YOUR SAFETY

¢ Don’t handle inserts and chips
without gloves.

¢ Please machine within the
recommended application range
and exchange expired tools with
new ones in advance of breakage.

® Please use safety covers and wear
safety glasses.

¢ \When using compounded cutting
oils, please take fire precautions.

¢ \When attaching inserts or spare
parts, please use only the correct
wrench or driver.

¢ \When using rotating tools, please
make a trial run to check run-out,
vibration and abnormal sounds etc.
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