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& ABOUT UR BRAND

Your manufacturing success is our success.

It's simple. We want to provide high-quality cutting tool products that help
deliver unparalleled performance and control for you to manufacture precisely
perfect products every day.

Our long heritage of building partnerships through cutting tool solutions to
metal working manufacturers, like yours, has given Mitsubishi Materials USA

a solid reputation as an industry leader. We understand the importance of
getting it right the first time by delivering high-quality cutting tool product brands
to help overcome machining challenges to improve machining processes.

Your success is our success and is the driving force behind our innovative
products. Our product brands, DIAEDGE and MOLDINO, are trusted
globally in the metal manufacturing and die & mold industries for delivering
expertly-designed manufactured tools of the trade for highly specialized
industries like yours.

With the acquisition of MOLDINO Tool Engineering, Ltd, our traditional

Mitsubishi Materials USA cutting tool product line is now sold under the
DIAEDGE product brand name.

Brands you can trust:

#= MITSUBISHI MATERIALS USA.

TRUSTED PRODUCT BRANDS

DIAGEDGE /A mMoLpino




DIAEDGE

SERIE

If you are looking for a versatile, high-quality end mill
with outstanding performance in difficult-to-cut material,

then DIAEDGE's VQ series is the ideal solution.
VQ series end mills offer a wide variety of sizes
to meet your application needs. The VQ end mills
irregular helix flutes are designed to reduce
vibrations and have been treated with a

newly developed (Al, Cr)N group coating,

which delivers substantially better wear
resistance, resulting in better-machined
surfaces, reduced cutting resistance,

and improved chip discharge for reliable

metal removal applications for optimal
machining consistency.
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VIBRATION CONTROL END MILLS FOR MACHINING Features
D | FFl CU LT_TO_C UT M ATE R| ALS Compared to conventional end mills, irregular helix flutes help prevent vibration.

Superior vibration resistance on difficult-to-cut materials and long overhang applications.

D IA’ E D G E Newly developed coating gives long tool life and high efficiency machining.
Geometry
Irregular Helical Flutes Special Flute Geometry

SMART MIRACLE No vibration

B )
—— -

3 flute —

SMART MIRACLE Coating

SMART MIRACLE end mills have been treated with a newly developed
(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. This is the next generation of coated end mills
that delivers long tool life when machining stainless steels and other
difficult-to-cut materials.

New flute geometry with
low resistance for smooth

4J chip evacuation.

4 flute

Smoothened Surface
“ZERO-p Surface”

V M H ZV Conventional
Newly Developed Q
(Al, Cr)N Group Coating

Improved Gash Shape
_ _ Improved Chip Evacuation
Super-fine-particle,

Super-hard Base Material In addition to employing a conventional two-stage gash,
the bottom of the gash has been rounded to avoid the
concentration of stresses, thereby improving fracture
resistance. Additionally, an optimized pocket size helps /0 y i
improve chip discharge performance. 2 stage gash with rounded geometry

Conventional Coating

Standard 2 stage gash shape

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.

Effect of New Gash Geometry

Vertical feed performance has been greatly improved by AlISI 304 DCx0.5 Vertical Feed Limit
the effect of the new geometry and SMART MIRACLE ; ! w w ; i
coating. Due to the stable chip evacuation, vertical feed

VQMHZV 3

rates can be doubled compared to conventional product.
| | | | | |
| | | | | |
<Cutting Conditions> : : 1 | | |
ZERO-p Work Material - AISI 304 Conventional A 1 | | |
End Mill : VQMHZVD0600(DC=6 mm) ; ! ! !
Surface Revolution : 3200 min-1 ‘ ‘ ‘ | | |
Cutting Speed : 195 SFM ‘ | | | | |
Table Feed : 1.260-7.559 IPM P ; ; ; ;
Depth of Cut : ap=.118 inch Conventional B ! ! ! !
Overhang Length :.787 inch | | | | |
Cutting Mode : Down(Climb) Cut ; } } } } }
. External Coolant (Emulsion) 0.00 .0004 .0008 .0012 .0016 .0020 .0024 .0028
SMART MIRACLE Coating Conventional Coating Machine  Vertical M/C (BTS0)

Feed per Revolution (IPR)



Classification

VQMHZV

Inch: DC=.0625"-.5000" Metric: DC=1mm-20mm
End mill, Medium cut length,
3 flute for drilling and slot milling

VQMHZVOH

Inch: DC=.2500"-.5000" Metric: DC=6mm-16mm
End mill, Medium cut length,

3 flute for drilling and slot milling,

with multiple internal through coolant holes

VOQMHYV

Inch: DC=.1250"-.5000" Metric: DC=1mm-25mm
End mill, Medium cut length,
4 flute, Irregular helix flutes

Slim shank types DC=9mm-18mm for vertical wall and deep applications

VQJIHV

Inch: DC=.1250"-.5000" Metric: DC=1mm-20mm
End mill, Semi-long cut length,
4 flute, Irregular helix flutes

VOXL
Metric: DC=0.2mm-1mm

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

VQSVR

Metric: DC=3mm-20mm

VOMHVRB

Inch: DC=.1250"-.5000" Metric: DC=2mm-20mm
Corner radius, Medium cut length,
4 flute, Irregular helix flutes

VOMHVRBF

Inch: DC=.2500"-.5000" Metric: DC=6mm-16mm
Corner radius, Medium cut length,
4 flute, Irregular helix flutes (For finish cutting)

VQ4SVB

Inch: RE=.0625"-.2500" Metric: RE=1mm-6mm
Ball nose, Short cut length,
4 flute, Irregular curve

VOQMHYV Undercut Size
T Cunved edge |

A curved edge at the shank side of the flute is used in
the undercut shank type 4 flute VQMHYV end mills with
irregular helix flutes.

Achieves good surface finishes because undercut size
allows deep faces to be finished in steps and minimizes
the blend mark between steps.

VQSVR

Curved Edge

Roughing, Short cut length,
4 flute, Irregular helix flutes

‘W » — 45° . 43°

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

DIAEDGE Amsusisri mareriais us. A -



Vibration Control End Mills for Machining Difficult-to-cut Materials

V

M HZV “Inch sizes

End mill, Medium cut length, 3 flute for drilling and slot milling

DO O

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  CoPPerAlloy | Aluminum Alloy
© O @) © O
1 BHTA2 15° -
= ' : APMX
LF
P4
3 RN T 18 ez
APMX
LF
DC<.5000"| DC=.5000"
0 0
- .0008" - .0012"
@ 250'<DCON<.375" | DCON=.500"
0 0
- .00035" - .00043"
@ 3 flute end mill for drilling and slot milling.
@ Featuring irregular helical geometry for reducing vibration.
(inch)
* x
Order Number DC APMX LF DCON No.F § Type
n
VQMHZVD1/16 .0625 1250 2.00 .2500 3 () 1
VQMHZVD5/64 .0781 .1560 2.00 .2500 8 () 1
VQMHZVD3/32 .0938 .1880 2.00 .2500 3 [ ) 1
VQMHZVD7/64 .1094 .2500 2.00 .2500 3 () 1
VQMHZVD1/8 .1250 .3130 2.00 .2500 3 () 1
VQMHZVD5/32 .1562 .3750 2.00 .2500 3 () 1
VQMHZVD3/16 1875 4375 2.00 .2500 3 () 1
VQMHZVD1/4 .2500 .6250 2.50 .2500 3 () 2
VQMHZVD5/16 3125 .7500 2.75 .3125 3 () 2
VQMHZVD11/32 .3438 .7500 3.00 .3750 3 () 1
VQMHZVD3/8 .3750 .8750 3.00 .3750 3 () 2
VQMHZVD1/2 .5000 1.1250 3.50 .5000 3 () 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.

% Number of Flutes

@ : USA Stock

H Shoulder Milling

(inch)
Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy
Work
Material
High Speed |General Purpose High Speed |General Purpose High Speed |General Purpose
Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ae ap ae ap ae
n vf n vf n vf n vf n vf n vf
(min”) | ((PM) | (min") | (IPM) (min) | ((PM) | (min") | (IPM) (min™) | (IPM) | (min") | (IPM)
1/16 | 26000 | 55.3 | 24000 | 33.9 | .094 | .013 | 20000 | 26.0 | 20000 | 17.3 | .094 | .013 | 18000 | 23.4 | 16000 | 13.8 | .094 | .013
5/64 | 24000 | 70.9 | 19000 | 37.0 | .120 | .023 | 19000 | 33.7 | 16000 | 18.9 | .120 | .023 | 16000 | 24.6 | 13000 | 13.0 | .120 | .023
3/32 (20000 | 70.9 | 16000 | 37.4 | .140 | .028 | 16000 | 34.0 | 13000 | 18.1 | .140 | .028 [ 13000 | 24.6 | 11000 | 13.8 | .140 | .028
7/64 (17000 | 72.3 | 14000 | 39.4 | .160 | .033 | 14000 | 34.7 | 11000 | 18.1 | .160 | .033 | 11000 | 24.7 | 9200 | 13.8 | .160 | .033
1/8 [ 15000 | 76.2 | 12000 | 39.4 | .190 | .038 | 12000 | 36.9 | 10000 | 20.1 | .190 | .038 [ 10000 | 26.0 | 8000 | 13.8 | .190 | .038
5/32 (12000 | 78.0 | 9600 | 39.4 | .230 | .047 | 9600 | 37.4 | 8000 | 20.5|.230 | .047 | 8000 | 26.5| 6400 | 13.8 | .230 | .047
3/16 (10000 | 74.4 | 8000 | 39.4 | .280 | .056 | 8000 | 37.8 | 6700 | 20.9 | .280 | .056 [ 6700 | 26.5| 5300 | 13.8 | .280 | .056
1/4 7500 | 74.4 | 6000 | 39.4 | .380 | .075 | 6000 | 39.0 | 5000 |21.3 |.380|.075| 5000 | 35.4 | 4000 | 18.9|.380 | .075
5/16 6000 | 74.4 | 4800 | 39.4 | .470 | .094 | 4800 | 39.7 | 4000 | 21.7 | .470 | .094 | 4000 | 35.4 | 3200 | 18.9 | .470 | .094
11/32| 5500 | 71.5| 4400 | 37.8 | .520 | .100 | 4400 | 37.9| 3600 | 20.5|.520 | .100 | 3600 | 36.1 | 2900 | 19.3 | .520 | .100
3/8 5000 | 67.9 | 4000 | 35.8 | .560 | .110 | 4000 | 36.9 | 3300 | 20.1 | .560 | .110 | 3300 | 37.0 | 2700 | 20.1 | .560 | .110
1/2 3800 | 56.1 | 3000 | 29.1|.750 | .150 ( 3000 | 32.6 | 2500 |18.1|.750 |.150| 2500 |32.5| 2000 | 17.3|.750 | .150
ae
Depth
of Cut ap
Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy
Work Cobaly Chromium Alloy
Material
High Speed |General Purpose High Speed |General Purpose High Speed |General Purpose
Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ae ap ae ap ae
n vf n vf n vf n vf n vf n vf
(min™) | @PM) | (min™) | (IPM) (min™) [ PM) | (min™) | (PM) (min™) | aPM) | (min™) | (IPM)
1/16 | 13000 | 16.9 | 13000 | 11.0 | .094 |.0063| 30000 | 63.8 | 28000 | 39.4 | .094 | .013 | 8000 | 3.3 | 6000 | 13.8 | .094 |.0031
5/64 | 12000 | 21.3 | 11000 | 13.0 | .120 {.0160( 29000 | 85.6 | 22000 | 43.3 | .120 | .023 | 6400 | 3.4 | 4800 | 13.0 | .120 [.0078
3/32 (10000 | 21.3 | 9400 | 13.4 | .140 |.0190| 24000 | 85.0 | 19000 | 43.3 | .140 | .028 | 5300 | 3.4 4000 | 13.8 | .140 |.0094
7164 8600 | 21.3 | 8000 | 13.0 | .160 |.0220| 21000 | 89.3 | 16000 | 43.3 | .160 | .033 [ 4600 | 3.5 3400 | 13.8 | .160 |.0110
1/8 7500 | 23.0 | 7000 | 14.2 | .190 (.0250| 18000 | 91.4 | 14000 | 47.2 | .190 | .038 | 4000 | 3.5 | 3000 | 13.8 | .190 [.0130
5/32 6000 | 23.4 | 5600 | 14.6 | .230 |.0310| 14000 | 90.9 | 11000 | 47.2 | .230 | .047 [ 3200 | 3.5 2400 | 13.8 | .230 |.0160
3/16 5000 | 23.6 | 4700 | 14.6 | .280 |.0380| 12000 | 89.3 | 9400 | 47.2 | .280 | .056 [ 2700 | 3.6 2000 | 13.8 | .280 |.0190
1/4 3800 | 24.7 | 3500 | 15.0 | .380 [.0500| 9000 | 89.3| 7000 | 47.2|.380|.075| 2000 | 3.7 | 1500 | 18.9 | .380 [.0250
5/16 3000 | 24.8 | 2800 | 15.4 | .470 |.0630| 7200 | 89.3 | 5600 |47.2 | .470 | .094 ( 1600 | 3.7 1200 | 18.9 | .470 |.0310
11/32| 2700 | 23.3 | 2600 | 15.0 | .520 |.0690| 6600 | 85.7 | 5100 | 43.3 | .520 | .100 | 1500 | 3.9 1100 | 19.3 | .520 [.0340
3/8 2500 | 23.0 | 2300 | 14.2 | .560 |.0750| 6000 | 81.5| 4700 | 43.3 |.560 | .110 | 1300 | 3.9 | 1000 | 20.1 | .560 [.0380
1/2 1900 | 20.6 | 1800 | 13.0 | .750 |.1000( 4500 | 66.4 | 3500 | 34.3 | .750 | .150 | 1000 | 3.7 750 | 17.3 | .750 |.0500
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.

(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.

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



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQ M H ZV' Inch sizes

End mill, Medium cut length, 3 flute for drilling and slot milling

HSlot Milling (inch) M Drilling (inch)
Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy
Work Work
Material Material
High Speed General Purpose High Speed General Purpose High Speed General Purpose High Speed General Purpose High Speed General Purpose High Speed General Purpose
Cutting Cutting Cutting Cutting Cutting Cutting Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ap ap DC ap ap ap
n. vf n. vf n. vf n. vf n. vf n. vf n. vf Ste n. vf Ste n. vf Ste n, vf Ste n. vf Ste n. vf Ste
min™y | PM) | (min") | (IPM) min™y | @PM) | (min") | (PM) min™y | @PM) | (min") | (IPM) min™)[ (PM) | =P | min™)| (Pm) | >'€P min™)| aPm) | =P | min™)| (PMm) | ©'€P min™)[ (PM) | =P |min™)| (Pm) | P
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 | .07811000| 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 |1 17000 | 40.2 | 11000 | 17.3 .110 | 14000 | 19.8 9200 | 8.7 .110 | 11000 | 19.5 6900 7.9 110 7164 111000(21.7 | .033 {11000|21.7 | .010|.110( 8000| 9.4 |.022 | 8000| 9.4 |.010|.110| 6900/ 3.5 |.008| 6900/ 3.5 |.002 |.055
1/8 | 15000 | 44.3 | 10000 | 19.7 .130 | 12000 | 22.7 8000 | 9.8 .130 | 10000 | 20.1 6000 7.9 .130 1/8 |10000| 27.6 | .044 |10000(27.6 | .012 | .130| 7000/ 11.0 | .025 | 7000| 11.0 |.012 | .130| 6000 4.0 |.008 | 6000/ 4.0 |.004 | .063
5/32 | 12000 | 56.7 8000 | 24.8 .160 9600 | 26.1 6400 | 11.4 .160 8000 | 20.8 4800 8.3 .160 5/32 | 8000/ 31.5|.078 | 8000|31.5|.012|.160| 5600|13.2|.031 | 5600/ 13.2 | .012|.160 | 4800/ 3.8 |.016 | 4800| 3.8 |.004|.078
3/16 | 10000 | 56.7 6700 | 25.2 .190 8000 | 26.9 5300 | 11.8 .190 6700 | 21.4 4000 8.3 .190 3/16 | 6700(34.3 |.094 | 6700| 34.3|.016|.190 | 4700/ 15.0 | .038 | 4700/ 15.0 |.016 | .190| 4000 3.8 |.020| 4000 3.8 |.008 |.094
1/4 7500 | 55.8 5000 | 24.4 .250 6000 | 29.8 4000 | 13.0 .250 5000 | 21.9 3000 8.7 .250 1/4 | 5000|35.4|.130| 5000|35.4|.024 | .250| 3500| 16.5|.050 | 3500| 16.5 | .024 | .250 | 3000 3.5 |.024| 3000 3.5 |.012|.130
5/16 6000 | 49.6 4000 | 21.7 310 4800 | 28.3 3200 | 12.6 .310 4000 | 23.6 2400 9.4 .310 5/16 | 4000(28.3 |.160 | 4000|28.3|.028|.310| 2800/ 13.2 | .063 | 2800| 13.2 |.028 | .310 | 2400| 2.8 |.024 | 2400 2.8 |.012|.160
11/32| 5500 | 48.7 3600 | 20.9 .340 4400 | 27.0 2900 | 11.8 .340 3600 | 24.2 2200 9.8 .340 11/32| 3600(25.5|.170| 3600|25.5|.028 |.340| 2600/ 12.3 | .069 | 2600| 12.3 | .028 | .340| 2200| 2.6 |.024 | 2200| 2.6 |.012|.170
3/8 5000 | 46.1 3300 | 20.1 .380 4000 | 255 2700 | 11.4 .380 3300 | 25.3 2000 | 10.2 .380 3/8 | 3300 23.4|.190| 3300|23.4|.030|.380( 2300/ 11.0 | .094 | 2300/ 11.0 |.030 | .380| 2000 2.3 |.024 | 2000 2.3 |.012|.190
1/2 3800 | 359 2500 | 15.7 .500 3000 | 22.3 2000 | 9.8 .500 2500 | 23.6 1500 9.4 .500 1/2 | 2500 17.7|.200 | 2500(17.7|.030|.500| 1800/ 8.5 |.130 | 1800| 8.5 |.030|.500| 1500 2.0 |.024| 1500 2.0 |.012|.250
DC
Depth - Depth Q
of Cut @y of Cut : Llap
/ DC : Dia. 0T
Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy Precipitation Hardening Stainless Steel, Copper, Copper Alloy
Work | Cobaly Chromium Alloy Work Cobaly Chromium Alloy
Material Material
High Speed General Purpose High Speed General Purpose High Speed General Purpose High Speed General Purpose High Speed General Purpose
Cutting Cutting Cutting Cutting Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ap ap DC : : ap » . ap
n vf n vf n vf n vf n vf n vf n \ n \% n \% n \%
(min") | PM) | (min") | oPM) min"y | (PM) | (min") | (PM) min"y | (PM) | (min") | (PM) (min”)| (PM) | S| min")| (1PM) | S'°P (min”)| (PM) | S |(min")| (PMm) | S'°P
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 | 454 | 16000 | 20.1 .094 | 4000 4.3 3300 2.3 .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 21.7 110 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 .130 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 | 71 .078 | 14000 | 66.1 9600 | 29.9 .160 2400 5.0 2000 2.8 .047 5/32 |13200| 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 .190 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
1/4 3000 | 149 2500 | 8.3 130 9000 | 67.0 6000 | 29.5 .250 1500 5.3 1300 3.0 .075 1/4 [2000| 2.4 |.024|2000| 2.4 |.012|.130| 6000/ 43.3 |.130 | 6000|43.3 |.024|.130
5/16 2400 | 14.2 2000 | 7.9 .160 7200 | 59.5 4800 | 26.4 .310 1200 5.7 1000 3.1 .094 5/16 | 1600| 2.0 |.024 | 1600 | 2.0 |.012|.160 | 4800| 33.9 |.160 | 4800/ 33.9 |.028 | .160
11/32| 2200 | 13.5 1800 | 7.5 170 6600 | 58.5 4400 | 25.6 .340 1100 5.9 910 3.2 .100 11/32| 1500 | 1.8 |.024|1500| 1.8 |.012 |.170| 4400|31.1|.170 | 4400/ 31.1|.028 |.170
3/8 2000 | 12.8 1700 | 7.1 .190 6000 | 55.3 4000 | 24.4 .380 1000 6.1 840 3.4 110 3/8 |1300| 1.5 |.024 | 1300| 1.5 |.012|.190 | 4000|28.3|.190 | 4000| 28.3 |.030 | .190
1/2 1500 | 11.2 1300 | 6.3 .250 4500 | 42.5 3000 | 18.9 .500 750 5.7 630 3.1 .150 1/2 |1000| 1.2 |.024|1000| 1.2 |.012|.250| 3000|21.3 |.200 | 3000|21.3 |.030|.250
DC
Depth DI Depth O
of Cut ap of Cut : ' |ap
/ DC : Dia. (o
(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 can be achieved with the use of water-soluble cutting fluid. (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 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 (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. reduced proportionately.



Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHZV & ;g;a R

End mill, Medium cut length, 3 flute for drilling and slot milling

(mm)
e Rl I 9 Bl e T
® O ® ® O Order Number DC APMX LF DCON No.F g Type
m ) ___—1BHTA215° - VQMHZVD0380 3.8 8 50 6 3 * 1
POV _ RN - 1 15 Typet VQMHZVD0390 3.9 8 50 6 3| x| 1
AP ° VQMHZVD0400 4 8 50 6 3|e]1
LF VQMHZVD0450 45 10 50 6 & () 1
VQMHZVD0500 5 10 50 6 3 () 1
BRSNS - I 8 Type2 VQMHZVD0550 5.5 13 50 6 3| e |1
APMX e VQMHZVD0600 6 13 60 6 3 () 2
‘ DC<12 DCS12 LF VQMHZVD0650 6.5 16 60 8 & () 1
0 0 VQMHZVDO0700 7 16 60 8 3 ® 1
- 0.02 - 0.03 Q - -+ 18 Type3 VQMHZVD0750 7.5 16 60 8 3 |e| 1
4SECON56 85I(D)CON510 125c|)JCON516 DC(:)ON=20 % a VQMHZVD0800 8 19 70 8 3| el 2
- 0.008 - 0.009 - 0.011 - 0.013 LF VQMHZVD0850 8.5 19 70 10 3 | e | 1
VQMHZVD0900 9 19 70 10 3 ° 1
3 flute end mill for drilling and slot milling.
: Featuring irregular helicgl geometry for Sr]educing vibration. VQMHZVD0950 9.5 19 70 10 3 e 1
(mm) VQMHZVD1000 10 22 80 10 3 ® 2
- VQMHZVD1100 11 22 80 12 8 () 1
) VQMHZVD1200 12 26 90 12 3 ° 2
Order Number DC APMX LF DCON No. F % Type VQMHZVD1300 13 26 90 12 3 N 3
VQMHZVD1400 14 26 90 12 3 * 3
VQMHZVD0100 1 2 45 4 3 |e 1 VQMHZVD1500 15 26 110 16 3| % |1
oL, A DO L 22 0 & SN[t VQMHZVD1600 16 30 110 16 3| x| 2
x‘m:ggggg :g g-g 32 4 g x| 1 VQMHZVD2000 20 32 140 20 3| % | 2
VgMHZVD01 40 1: 4 2:8 45 j 3 : i (Note 1) SMART MIRA(?LE coating has reduced electric cor?ductivity; therefore an external co_nt_act type (electric transmitted) tool setter may not work.
VQMHZVD0150 15 3 45 4 3 A 1 When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
VQMHZVD0160 1.6 3.2 45 4 3| % |1 * Number of Flutes
VQMHZVD0170 1.7 34 45 4 & * 1
VQMHZVD0180 1.8 3.6 45 4 3 * 1
VQMHZVD0190 1.9 3.8 45 4 & * 1
VQMHZVDO0200 2 4 50 6 3 ® 1
VQMHZVD0210 2.1 4.2 50 6 & * 1
VQMHZVD0220 2.2 4.4 50 6 3 * 1
VQMHZVD0230 2.3 4.6 50 6 & * 1
VQMHZVD0240 2.4 4.8 50 6 3 * 1
VQMHZVD0250 2.5 5 50 6 & () 1
VQMHZVD0260 2.6 52 50 6 3 * 1
VQMHZVDO0270 2.7 54 50 6 & * 1
VQMHZVDO0280 2.8 5.6 50 6 3 * 1
VQMHZVD0290 2.9 58 50 6 & * 1
VQMHZVDO0300 3 6 50 6 3 ® 1
VQMHZVDO0310 3.1 7 50 6 & * 1
VQMHZVD0320 3.2 7 50 6 3 * 1
VQMHZVDO0330 8.8 7 50 6 3 * 1
VQMHZVD0340 3.4 7 50 6 3 * 1
VQMHZVDO0350 3.5 8 50 6 3 ® 1
VQMHZVD0360 3.6 8 50 6 3 * 1
VQMHZVDO0370 3.7 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.

% Number of Flutes

@ : USA Stock > : Stocked in Japan



Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHZV

End mill, Medium cut length, 3 flute for drilling and slot milling

l Shoulder Milling M Shoulder Milling
When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions. When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions. When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.
High Efficiency Cutting Conditions (mm) High Efficiency Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Stainless Copper, Copper Alloy Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy Work
Material Material
b (m)ln:in) (m?n'1) (mrr://rnin) ap | ae (m)lrﬁin) (m?rﬁ) (mrr://rnin) ap | ae (m)lriin) (m?n’1) (mn://:nin) ap | ae (m)lr;in) (m?n’1) (mn:llrnin) a | ae pc (m)lmcin) (m?n’“) (mn://:nin) ap | ae (m)ln(iin) (m?n’“) (mn://:nin) ap | ae
1 100 320001 720 | 15 | 0.2 80 (250001 530 | 15| 0.2 60 |19000| 430 | 15 | 0.2 | 50 |16000| 340 | 15 | 0.1 1 120 |38000| 860 | 1.5 0.2 | 40 {13000, 160 | 1.5 | 0.05
1.5 | 130 [28000| 1300 | 2.25| 0.3 | 100 |21000| 630 | 2.25 0.3 85 |18000| 540 | 2.25| 0.3 [ 65 [14000| 420 | 2.25| 0.15 1.5 | 150 [32000| 1400 | 225 | 0.3 | 40 | 8500| 170 | 2.25| 0.08
2 150 [24000| 1800 | 3 0.6 | 120 [19000| 860 | 3 0.6 | 100 {16000, 620 | 3 0.6 | 75 |12000| 540 | 3 04 2 180 |29000| 2200 | 3 0.6 | 40 | 6400 170 | 3 0.2
3 150 (16000| 1900 | 4.5 | 0.9 | 120 |13000| 940 | 45| 0.9 [ 100 |11000| 660 | 45 | 0.9 | 75 | 8000| 580 | 45 | 0.6 3 180 [19000| 2300 | 4.5 0.9 [ 40 | 4200| 180 | 45 | 0.3
4 150 {12000| 2000 | 6 1.2 | 120 | 9500| 940 | 6 12 [ 100 | 8000| 670 | 6 12 [ 75 | 6000| 590 | 6 0.8 4 180 |14000| 2300 | 6 12 | 40 | 3200 180 | 6 0.4
5 150 | 9500( 1900 | 7.5 | 1.5 | 120 | 7600 960 | 7.5 | 1.5 | 100 | 6400| 670 | 75 | 1.5 [ 75 | 4800/ 600 | 7.5 | 1 5 180 |11000{ 2300 | 7.5 15 [ 40 | 2500 180 | 7.5 | 0.5
6 150 | 8000|1900 | 9 1.8 | 120 | 6400 960 | 9 1.8 | 100 | 5300| 830 | 9 18 | 75 | 4000| 600 | 9 12 6 180 | 9500|2300 | 9 18 | 40 | 2100| 190 | 9 0.6
8 150 | 6000| 1900 | 12 2.4 | 120 | 4800| 1000 | 12 2.4 | 100 | 4000| 900 |12 24 | 75 | 3000| 630 |12 1.6 8 180 | 7200|2300 |12 24 | 40 | 1600| 190 |12 0.8
10 150 | 4800| 1700 |15 3 120 | 3800| 910 | 15 3 100 | 3200| 960 |15 3 75 | 2400| 580 |15 2 10 180 | 5700 2100 (15 3 40 | 1300| 220 |15 1
12 150 | 4000/ 1400 |18 3.6 | 120 | 3200| 860 | 18 3.6 | 100 | 2700| 890 | 18 36 | 75 | 2000| 540 |18 24 12 180 | 4800| 1700 (18 36 | 40 | 1100| 210 |18 1.2
16 150 | 3000| 1200 | 24 48 | 120 | 2400| 720 | 24 4.8 [ 100 | 2000| 720 | 24 48 [ 75 | 1500| 450 | 24 3.2 16 180 | 3600| 1500 |24 48 | 40 800| 150 |24 1.6
20 150 | 2400| 970 | 30 6 120 | 1900| 570 | 30 6 100 | 1600| 580 |30 6 75 | 1200| 360 |30 4 20 180 | 2900| 1200 |30 6 40 640| 120 |30 2
ae je— a€
Depth Depth
of Cut el of Cut ap
General Purpose Cutting Conditions (mm) General Purpose Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardened Stainless Copper, Copper Alloy Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy Work
Material Material
b (m}lrﬁin) (minn'1) (mrr:llrnin) & | e (m}lrﬁin) (minn'1) (mn\ll/:nin) & | e (myrﬁin) (m?n'1) (mn://:nin) & | e (m}lmcin) (m?n'1) (mrr://]rcnin) & | e b (mymcin) (m?n'*) (mn\llllr(nin) ap | ee (m)ln:in) (m?n'*) (mn\llllr(nin) ap | ee
1 100 (32000, 480 | 15 | 0.2 80 (25000 350 | 15 | 02 [ 60 (19000| 280 | 1.5 | 0.2 | 50 |16000| 220 | 15 | 0.1 1 120 |38000| 560 | 1.5 02 ] 30 |9500| 75| 1.5 | 0.05
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 1.5 | 140 {30000 890 | 225| 0.3 | 30 |6400 | 82 | 2.25| 0.07
2 120 19000| 940 | 3 0.6 | 100 [16000| 480 | 3 0.6 | 80 (13000| 340 | 3 0.6 | 70 {11000| 330 | 3 0.4 2 140 |22000| 1100 | 3 06 [ 30 [4800 | 86 | 3 0.2
& 120 (13000 1000 | 4.5 | 0.9 | 100 {11000 520 | 45 | 09 [ 80 | 8500| 340 | 45 | 09 | 70 | 7400 350 | 45 | 0.6 & 140 |15000| 1200 | 4.5 09 | 30 [3200| 89 | 45 | 0.3
4 120 | 9500|1000 | 6 12 [ 100 | 8000| 520 | 6 12 | 80 | 6400| 350 | 6 12 [ 70 | 5600| 370 | 6 0.8 4 140 |11000| 1200 | 6 12 | 30 [2400| 90 | 6 04
5 120 | 7600 980 | 7.5 | 1.5 | 100 | 6400| 530 | 75 | 15| 80 | 5100 350 | 7.5 | 1.5 | 70 | 4500 370 | 7.5 | 1 5 140 | 8900| 1200 | 7.5 15 30 |1900 | 90 | 75 | 0.5
6 120 | 6400|1000 | 9 1.8 | 100 | 5300| 540 | 9 1.8 [ 80 | 4200| 400 | 9 18 | 70 | 3700 370 | 9 1.2 6 140 | 7400|1200 | 9 18 | 30 |[1600| 95| 9 0.6
8 120 | 4800|1000 |12 24 | 100 | 4000| 550 |12 24 | 80 | 3200| 430 |12 24 | 70 | 2800| 390 |12 1.6 8 140 | 5600| 1200 (12 24 | 30 [1200| 95 |12 0.8
10 120 | 3800 900 | 15 3 100 | 3200| 510 [15 3 80 | 2500| 450 15 3 70 | 2200| 350 [15 2 10 140 | 4500{ 1100 (15 3 30 950 | 110 (15 1
12 120 | 3200| 760 | 18 3.6 | 100 | 2700 480 |18 3.6 | 80 | 2100| 420 |18 3.6 | 70 | 1900| 340 |18 24 12 140 | 3700, 880 (18 3.6 [ 30 800 | 100 |18 12
16 120 | 2400| 640 |24 4.8 | 100 | 2000| 400 |24 48 [ 80 | 1600| 340 | 24 48 [ 70 | 1400| 280 | 24 3.2 16 140 | 2800| 750 |24 48 | 30 600 | 76 |24 1.6
20 120 | 1900, 510 | 30 6 100 | 1600, 320 | 30 6 80 | 1300| 270 |30 6 70 | 1100| 220 |30 4 20 140 | 2200| 590 (30 6 30 480 | 61 |30 2
ae le— A€
Depth Depth
of Cut & of Cut ap
(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 alloys and heat-resistant alloys etc. can be achieved with the use of emulsion. (Note 2) Effective cutting of stainless steel, titanium alloys and heat-resistant alloys 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 feed rate can be increased. (Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.



Vibration Control End Mills for Machining Difficult-to-cut Materials

MHZV

End mill, Medium cut length, 3 flute for drilling and slot milling
H Siot Milling

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

V

High Efficiency Cutting Conditions

(mm)

Carbon Steel, Alloy Steel,
Mild Steel

Pre-hardened Steel,
Carbon Steel, Alloy Steel,

Austenitic, Ferritic and
Martensitic Stainless Steels,

Precipitation Hardening
Stainless Steels,

Copper, Copper Alloy

Heat Resistant Alloys

Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
b (m\//n?in) (m?n") (mn\wll;in) ap (m\//nfin) (mri:f‘) (mn\wllr;in) ap (m\//n?in) (m?n“) (mn\1l/;in) ap (m\//n?in) (m::w“) (mrr\1//:1in) ap (m\//n?in) (mri:1'1) (mr;//;win) ap (m\//n(w;in) (m'i:{‘) (mn\wl/;m) ap
1 100 {32000 380| 0.5 | 80 |25000| 150 | 0.5 [ 60 {19000| 100 | 0.5 | 45 |14000| 80 | 0.3 | 120 (38000 460| 0.5 | 30 {9500 60 | 0.2
1.5 | 130 |28000| 590 0.75] 100 [21000| 250 | 0.75( 85 |18000| 220 | 0.75| 60 (12000| 140 | 0.4 [ 150 |32000| 670 | 0.75| 30 |6400| 80 | 0.3
2 150 |24000| 940 2 120 |19000| 460 | 2 100 |16000| 480 | 2 60 | 9500| 230 | 1 180 |29000| 1100 | 2 30 |4800| 100 | 0.6
3 150 |16000| 1100 | 3 120 [13000| 550 | 3 100 |11000| 500 | 3 60 | 6400 270 | 1.5 | 180 |19000| 1300 | 3 30 3200 120 | 0.9
4 150 |12000| 1400 | 4 120 | 9500| 680 | 4 100 | 8000| 530 | 4 60 | 4800| 350 | 2 180 |14000| 1700 | 4 30 | 2400 130 | 1.2
5 150 | 9500 1400 | 5 120 | 7600| 680 | 5 100 | 6400( 540 | 5 60 | 3800| 350 | 2.5 | 180 (11000{ 1700 | 5 30 1900 130 | 1.5
6 150 | 8000| 1400 | 6 120 | 6400| 770 | 6 100 | 5300| 560 | 6 60 | 3200| 380 | 3 180 | 9500/ 1700 | 6 30 1600 130 | 1.8
8 150 | 6000|1300 | 8 120 | 4800| 720 | 8 100 | 4000| 600 | 8 60 | 2400| 360 | 4 180 | 7200|1500 | 8 30 | 1200 140 | 24
10 150 | 4800| 1200 |10 120 | 3800| 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
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
20 150 | 2400| 650 |12 120 | 1900| 400 |12 100 | 1600| 380 |12 60 | 950| 200 |10 180 | 2900, 780 |12 30 | 480 90 | 6
DC
Depth
of Cut ap
h DC : Dia.
General Purpose Cutting Conditions (mm)

Carbon Steel, Alloy Steel,
Mild Steel

Pre-hardened Steel,
Carbon Steel, Alloy Steel,

Austenitic, Ferritic and
Martensitic Stainless Steels,)

Precipitation Hardening
Stainless Steels,

Copper, Copper Alloy

Heat Resistant Alloys

Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
b (m\/lrr?in) (m::f‘) (mr::/;in) ap (m\//rﬁin) (mri:f‘) (mer;in) ap (m\//ncnn) (m::{‘) (m;ll/;m) ap (m\/ln?in) (mz:ﬁ) (mr:ll/;m) ap (m\//rrcﬂn) (mri:f’) (mr:w//;in) ap (m\//nfin) (mri:ﬁ) (m%l/;m) ap
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
1.5 | 100 (21000 290 | 0.75| 80 [17000/ 130 | 0.75] 60 [13000{ 100 | 0.75| 50 |11000| 87 | 0.4 | 120 (25000| 350 | 0.75| 25 |5300| 40 | 0.3
2 100 {16000 410 2 80 [13000| 210 | 2 60 | 9500| 190 | 2 50 | 8000| 130 | 1 120 19000 490 | 2 25 14000 55 | 0.6
3 100 11000 500 3 80 | 8500| 240 | 3 60 | 6400| 190 | 3 50 | 5300( 150 | 1.5 | 120 |13000| 590 | 3 25 12700 64 | 0.9
4 100 | 8000 630| 4 80 | 6400| 300 | 4 60 | 4800| 210 | 4 50 | 4000] 190 | 2 120 | 9500| 750 | 4 25 12000 70 | 1.2
5 100 | 6400 630| 5 80 | 5100 300 | 5 60 | 3800| 210 | 5 50 | 3200( 190 | 2.5 | 120 | 7600 750 | 5 25 |1600( 71 | 15
6 100 | 5300 630| 6 80 | 4200| 330 | 6 60 | 3200| 220 | 6 50 | 2700| 210 | 3 120 | 6400 760 | 6 25 [1300] 72 | 18
8 100 | 4000 550| 8 80 | 3200 320 | 8 60 | 2400( 240 | 8 50 | 2000( 200 | 4 120 | 4800 670 | 8 25 1 990 78 | 24
10 100 | 3200 51010 80 | 2500| 270 |10 60 | 1900| 260 |10 50 | 1600| 170 | 5 120 | 3800| 600 |10 25 | 800 89 | 3
12 100 | 2700| 430 |12 80 | 2100| 250 |12 60 | 1600| 250 |12 50 | 1300| 150 | 6 120 | 3200/ 510 |12 25 | 660 84 | 36
16 100 | 2000| 360 |12 80 | 1600| 220 |12 60 | 1200( 190 |12 50 990| 140 | 8 120 | 2400| 430 |12 25 | 500| 63 | 48
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
DC
Depth
of Cut &l
2 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 alloys and heat-resistant alloys 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.

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

High Efficiency Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, | Stainless Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
DC | | i (mn\;/;in) &P (Step i | i) (mn:I/;in) ap (Step | i i (mn\w?:nin) @ |Step i | i (mn\w?:mn) @ |Step i | i (mr:/:mn) ap |Step
1 6520000 160 | 0.5 | 0.1 | 50 {16000/ 100 | 0.5 | 0.1 | 50 |16000| 50 | 0.5 | 0.05 | 30 [9500| 30 | 0.5 [0.05| 7524000 190| 0.5 | 0.1
1.5 | 85/|18000{ 270 | 0.75| 0.3 [ 60 [13000| 120 | 0.75| 0.3 | 60 |13000| 80 | 0.75/0.1 | 35 | 7400/ 40 | 0.75[0.1 [ 100 |21000| 320| 0.75 0.3
2 100 (16000{ 480 | 2 | 0.5 | 70 |11000{200| 2 | 0.4] 60 | 9500| 90 | 1 |0.15| 40 |6400| 60 | 1 |01 |[120(19000| 570| 2 | 0.5
3 100110001 660 | 3 | 1 70 | 7400/ 270 | 3 | 0.6 [ 60 | 6400|200 | 1.5 |0.2 | 40 |4200| 60 | 1.5 [0.2 |[120|13000| 780| 3 | 1.0
4 100 8000|800 | 4 | 2 70 | 5600( 340 4 | 0.8 60 | 4800{100 | 2 |04 | 40 {32001 60 | 2 |04 |120| 9500| 950 4 | 2
5 100 6400{ 960 | 5 | 25| 70 | 45001410 |5 |1 60 | 3800|200 | 25 (05 [ 40 |2500| 60 | 2.5 (0.5 | 120 | 7600(1100| 5 | 25
6 100| 53001950 | 6 | 3 70 | 370014406 | 1.2 60 | 3200(100 | 3 |0.6 | 40 |2100/ 60 | 3 0.6 [120| 6400|1200 6 |3
8 100| 4000{ 720 | 8 | 4 70 | 2800(340 | 8 | 16| 60 | 2400 70 | 4 (0.6 | 40 |1600| 50 | 4 |0.6 |120| 4800 860| 8 | 4
10 100 3200 580 (10 | 5 70 | 2200( 260 |10 | 25| 60 | 1900 60 | 5 |0.6 | 40 {13004 40 | 5 |06 |120| 3800 68010 | 5
12 100 2700| 490 |12 | 5 70 | 1900( 230 |12 | 3 60 | 1600/ 50 | 6 (0.6 [ 40 [1100| 30 | 6 |0.6 |[120| 3200 580|12 | 5
16 100 2000| 360 |16 | 5 70 | 14001 170(16 |4 |60 | 1200 40 |8 |06 | 40 | 800| 20 | 8 |0.6 [120| 2400| 43016 |5
20 100| 1600 290 |20 | 5 70 | 1100( 130120 | 5 60 | 950| 30 (10 (0.6 | 40 | 640| 20 |10 |0.6 |[120| 1900| 340(20 | 5
Depth Q
of Cut Vo ap
oo
General Purpose Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, | Stainless Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
pc (m\/lr;n) (m?ﬁ) (mr:ll/;in) = | iz (m\/lr;n) <m::f’) (mn\:/;in) 22 i (m\lln:;in) (mri:ﬁ) (mr:/;in) wlp S (m\;r;n) (mri:ﬁ) (mr;//rfmn) wlp S (m\//r;n) (mri:f‘) (m[:/:m) Ep S
1 65120000 160 | 0.5 |0.05| 50 [16000| 100 | 0.5 |0.05| 50 |16000| 50 | 0.5 | 0.05| 30 |9500| 30 | 0.5 |0.05 | 75|24000| 190| 0.5 | 0.05
1.5 | 85/18000( 270 | 0.75/0.15| 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( 480 | 2 |0.25] 70 |110001200| 2 |0.2 | 60 | 9500| 90 | 1 |0.05| 40 |6400| 60 | 1 |0.05]120 (19000 570| 2 |0.25
3 100 |11000| 660 | 3 |0.3 | 70 | 7400|270 | 3 |0.3 | 60 | 6400100 | 1.5 | 0.1 | 40 |4200| 60 | 1.5 |0.1 | 12013000 780| 3 |0.3
4 100| 8000| 800 | 4 |0.4 | 70 | 5600 340 | 4 |04 | 60 | 4800{100 | 2 |02 | 40 3200/ 60 | 2 |02 |120| 9500| 950 | 4 |04
5 100 | 6400{ 960 | 5 |0.5 | 70 | 45001 410 | 5 |0.5 | 60 | 3800|100 | 2.5 |0.25| 40 [2500| 60 | 2.5 [0.25| 120 | 7600({1100| 5 |05
6 100 5300{ 950 | 6 |0.6 | 70 | 37001440 6 |0.6 | 60 | 32001100 | 3 |03 | 40 [2100| 60 | 3 |03 |120| 6400({1200| 6 |06
8 100 | 4000{ 720 | 8 |0.7 | 70 | 28001 340 | 8 |0.7 | 60 | 2400| 70 | 4 |03 | 40 [1600| 50 | 4 [0.3 | 120 | 4800| 860| 8 | 0.7
10 100| 3200 580 |10 |0.75| 70 | 2200| 260 |10 |0.75| 60 | 1900 60 | 5 |03 | 40 1300 40 | 5 |03 [120| 3800| 68010 |0.75
12 100| 2700 490 |12 |0.75| 70 | 1900| 230 |12 |0.75| 60 | 1600{ 50 | 6 |0.3 | 40 1100/ 30 | 6 |03 [120| 3200| 58012 |[0.75
16 100 2000{ 360 |16 |0.75] 70 | 1400|170 |16 |0.75| 60 | 1200{ 40 | 8 |03 | 40 | 800| 20 | 8 |03 | 120 | 2400| 43016 |0.75
20 100 | 1600{ 290 |20 |0.75| 70 | 1100 130 |20 |0.75| 60 | 950 30 {10 |03 | 40 | 640 20 |10 |03 [120| 1900| 34020 |0.75
Depth Q
of Cut J E_Ep
t,——-~

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

(Note 2) Effective cutting of stainless steel, titanium alloys and heat-resistant alloys 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.



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQM HZVO H “Inch sizes & E‘ES %

End mill, Medium cut length, 3 flute for drilling and slot milling with coolant holes

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©°PPerAlloy | Aluminum Alloy N
) O [© [© O W Slot Milling (ineh)
- S > Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy
W \- 8m) - - % § Type1 Work
4 APMX Material
LF
High Speed General Purpose High Speed General Purpose High Speed General Purpose
Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ap ap
n vf n vf n vf n vf n vf n vf
(min") | (PM) | (min™) | (IPM) min™y | (PM) | (min") | (IPM) (min") | (PM) | (min) | (IPM)
1/4 7500 | 55.8 | 5000 | 24.4 .250 | 6000 | 29.8 | 5000 | 16.5 .250 | 5000 | 21.9 | 3000 8.7 .250
DC<5000" 1 DC=5000" 5/16 | 6000 | 49.6 4000 | 21.7 .310 4800 | 28.3 4000 15.7 .310 4000 | 23.6 2400 9.4 .310
0 0 3/8 5000 | 46.1 | 3300 | 20.1 .380 | 4000 | 25.5 | 3300 | 13.8 .380 | 3300 | 25.3 | 2000 | 10.2 .380
- .0008" - .0012" 1/2 3800 | 359 | 2500 | 15.7 500 | 3000 | 22.3 | 2500 | 12.2 500 | 2500 | 23.6 1500 9.4 .500

@ 250'<DCONg 375" | DCON=.500"
0 0 ~
- .00035" | - .00043" Depth
of Cut ap
@ 3 flute end mill for drilling and slot milling. / -

@ Featuring irregular helical geometry for reducing vibration.

(inch) Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy
Work Cobaly Chromium Alloy
* o Materi
S aterial
Order Number DC APMX LF DCON No.F| & |Type
n
High Speed General Purpose High Speed General Purpose High Speed General Purpose
VQMHZVOHD1/4 2500 6250 2.50 2500 3 ° 1 Cutting Cutting Cutting Cutting Cutting Cutting
VQMHZVOHD5/16 3125 .7500 2.75 3125 & (] 1 bC N - . - ER 0 - N - &Y N - 0 - &Y
VQMHZVOHD3/8 3752 .8750 3.00 .3750 3 | e |1 min™y | aPMm) | min™) | (Pm) miny | aPM) | (min) | (PM) min™y | aPM) | (min™) | (IPM)
VQMHZVOHD1/2 -5000 1.1250 3.50 -5000 S|e |1 1/4 | 3000 | 149 | 2500 | 8.3 | 250 | 9000 | 67.0 | 6000 | 29.5 | 250 | 1500 | 5.3 | 1300 | 3.0 | .075
(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. 5/16 | 2400 | 14.2 2000 7.9 310 7200 | 59.5 4800 | 26.4 310 1200 5.7 1000 3.1 .094
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. 3/8 2000 | 12.8 1700 71 380 6000 | 55.3 4000 | 24.4 380 1000 6.1 840 3.4 110
* Number of Flutes 1/2 | 1500 | 11.2 | 1300 | 6.3 | .500 | 4500 | 42.5 | 3000 | 189 | .500 | 750 | 5.7 630 | 3.1 | .150
DC
Depth
of Cut &lo
A 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



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQM HZVOH “Inch sizes

End mill, Medium cut length, 3 flute for drilling and slot milling with coolant holes
M Drilling

VQMHZVOH

End mill, Medium cut length, 3 flute for drilling and slot milling with coolant holes

00 o

(inch) Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy .
(<30HRC) (<45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy| ~ COPPerAlloy | Aluminum Alloy
Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy © O O O O
Work
Material . R =
— \I 8 NN - ) % 8 Typet
APMX °
High Speed General Purpose High Speed General Purpose High Speed General Purpose LF
Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ap ap
n vi Ste, n vi Ste| n vi Ste| n vi Ste n vi Ste n v Ste|
min™)| 1PM) | =P |(min™)| 1PMm) | ©'P (min™)| (1PM) | =P |min™)| (PM) | S'CP min | iPmy | =P [min™)| apm) | ©'€P
1/4 |5000|35.4| .13 |5000|35.4 |.024 | .38 |3500| 16.5|.050 |3500|16.5 |.024 | .38 |3000| 3.5 |.024|3000| 3.5 |.012| .38
5/16 |4000(28.3| .16 (4000|28.3 |.028 | .47 (2800|13.2|.063 |2800|13.2 | .028 | .47 |2400| 2.8 |.024 |2400| 2.8 |.012| .47
3/8 [3300(23.4| .19 |3300(23.4|.030| .56 (2300|11.0|.094 |2300|11.0 |.030 | .56 |2000| 2.3 |.024 |2000| 2.3 |.012| .56
1/2 (2500(17.7| .20 |2500|17.7|.030| .75 |1800| 8.5 |.130|1800| 8.5|.030| .75 [1500| 2.0 |.024|{1500| 2.0 |.012| .75 DC=12 DC=16
0 0
- 0.02 - 0.03
Depth - 4<DCON=6 | 8<DCON<10 | 12<DCON<16
of Cut I 0 0 0
v - 0.008 - 0.009 - 0.011
@ 3 flute end mill for drilling and slot milling.
Precipitation Hardening Stainless Steel, Copper, Copper Alloy @ Featuring irregular helical geometry for reducing vibration.
Work | Cobaly Chromium Alloy
Material (mm)
* 2
High Speed General Purpose High Speed General Purpose Order Number DC APMX LF DCON No. F _8, Type
Cutting Cutting Cutting Cutting 2
be vf f a® f n vf a
n n V n Vi
- Step |, . Step - Step |, . Step VQMHZVOHD0600 6 13 60 6 3 ) 1
IPM IPM IPM IPM
) (T ) ) L LD e ) VQMHZVOHD0800 8 19 70 8 3|e|1
1/4 (2000| 2.3 |.024 [2000| 2.3 |.012| .38 |6000|42.5| .13 |6000|42.5|.0024| .38 VQMHZVOHD1000 10 22 80 10 3 P 1
5/16 |1600| 2.0 |.024|1600| 2.0 |.012| .47 |4800|34.0| .16 |4800|34.0|.0028| .47 VQMHZVOHD1200 12 26 90 12 3 ° 1
3/8 |1300| 1.5 |.024 |1300| 1.5 |.012| .56 |4000|28.3 | .19 |4000|28.3|.0030, .56 VQMHZVOHD1600 16 30 110 16 3 * 1
1/2 [1000] 1.2 |.024]1000| 1.2 | 012 .75 [3000|21.3 | .20 |3000|21.3 | .0030] .75 (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.
Depth Q
of Cut ! :_Ep % Number of Flutes
I’___\I

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

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

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

@ : USA Stock  : Stocked in Japan



Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHZVOH

End mill, Medium cut length, 3 flute for drilling and slot milling, with internal through coolant holes
l Slot Milling

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

High Efficiency Cutting Conditions

(mm)

Carbon Steel, Alloy Steel,
Mild Steel

Pre-hardened Steel,
Carbon Steel, Alloy Steel,

Austenitic, Ferritic and
Martensitic Stainless Steels,

Precipitation Hardening
Stainless Steels,

Copper, Copper Alloy

Heat Resistant Alloys

Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
ve n vf Ve n vf Ve n vf Ve n vf Ve n vf Ve n vf
BC iy min) )| =P i) ™) | oniiey| 2P fiei] i) iy =P i i owntio]| 22 e i) | o] =P i) i | 2P
6 | 150 |8000(1400| 6 | 120 |6400| 770 | 6 | 100 |5300| 560 | 6 | 60 [3200| 380 | 3 | 180 [9500(1700| 6 | 30 |1600/130 | 1.8
8 | 150 [6000|1300| 8 | 120 |4800| 720 | 8 | 100 |4000| 600 | 8 [ 60 |2400/ 360 | 4 (180 |7200(1500| 8 | 30 |1200140 | 2.4
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
16 | 150 {3000/ 810/ 12 | 120 |2400| 500 | 12 | 100 |2000| 480 | 12 | 60 |1200| 250 | 8 | 180 |3600| 970| 12 | 30 | 600|120 | 4.8
DC
Depth
of Cut ap
/ DC : Dia.
General Purpose Cutting Conditions (mm)

Carbon Steel, Alloy Steel,
Mild Steel

Pre-hardened Steel,
Carbon Steel, Alloy Steel,

Austenitic, Ferritic and
Martensitic Stainless Steels,|

Precipitation Hardening
Stainless Steels,

Copper, Copper Alloy

Heat Resistant Alloys

Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
Ve n vf ve n vf ve n vf Ve n vf ve n vf ve n vf

b (m/min)| (min”) | (mmimin) ap (m/min)| (min”) | (mmimin) ap (m/min)| (min") | (mmimin) ap (m/min)| (min”) | (mmimin) ap (mimin)| (min”) | (mmvmin) ap (m/min)| (min") | (mmimi) ap
6 | 100 5300| 630 6 | 80 42001 330| 6 | 60 [3200| 220 | 6 | 50 2700|210 | 3 | 120 |6400| 760/ 6 | 25 [1300) 72| 1.8
8 | 100 [4000| 550/ 8 | 80 3200 320 | 8 | 60 |2400| 240 | 8 | 50 |2000|{ 200 | 4 | 120 |4800| 670 8 | 25 | 990| 78| 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 =
of Cut ap

A

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 alloys and heat-resistant alloys 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.

M DDrilling

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

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

High Efficiency Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, | Stainless Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
Ve n vf Ve n vf Ve n vf Ve n vf Ve n vf
pc (mimin)| (min”) | (mmimin) S EEE (mimin)| (min") | (mmimin) SR R (m/min)| (min") |(mmimin) EP e (m/min)| (min") |(mmimin) SR (mimin)| (min”) | (m/min) “lp B
6 |[100|5300{ 950| 9 | 3 | 70 37004 440 9 | 1.2| 60 |3200| 100| 6 | 0.6 | 40 2100/ 60 | 6 | 0.6 | 120 |6400{1200, 9 | 3
8 |[100 |4000( 720 | 12 | 4 | 70 |2800| 340| 12 | 1.6 | 60 |2400] 70| 8 | 0.6 [ 40 {1600| 50 | 8 | 0.6 | 120 |4800| 860| 12 | 4
10 | 1001|3200/ 580| 15 | 5 | 70 |2200| 260 | 15 | 2.5 | 60 ({1900| 60| 10 | 0.6 | 40 |1300| 40 | 10 | 0.6 | 120 |3800| 680 15 | 5
12 | 1002700 490| 18 | 5 [ 70 |1900| 230 | 18 | 3 60 (1600 50| 12 | 0.6 [ 40 |1100{ 30 | 12 | 0.6 | 120 [3200| 580| 18 | 5
16 (100 (2000 360 | 24 | 5 | 70 |1400( 170 | 24 | 4 60 [1200| 40| 16 | 0.6 | 40 | 800 20 | 16 | 0.6 [ 120 |2400| 430| 24 | 5
Depth O
of Cut 1 1 |ap
T
General Purpose Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, | Stainless Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
Ve n vf Ve n vf Ve n vf ve n vf ve n vf
pe (mimin) (min") | (mmimin) ap | Step (mimin)| (min") | (mmimin) ap | Step (mimin)| (min") | (mmmin) @ | Step (mimin)| (min") | (mrvmin) ap | Step (m/min) (min”) |(mmimin) ap | Step
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 |120|6400{1200| 9 |0.6
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 | 120 |4800| 860| 12 |0.7
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 [ 120 [3800| 680 15 |0.75
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 [ 120 [3200| 580| 18 |0.75
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 [ 120 |2400| 430| 24 |0.75
Depth
of Cut

1
1
1
Ite ~

(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 alloys and heat-resistant alloys 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.



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQ M HV'Inch sizes

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

D@0

H Shoulder Milling

(inch)
Cam‘}'gg‘;hg'gy)sme' P’e'("gfse‘ﬂg’c?ee' Ha}rgesg?_‘,széfe' Ha{ﬁggg‘;gee' St:}r‘f;:;"gfeel He;:‘a’;zgﬂmoy CopperAlloy | Aluminum Alloy Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy
©) O ©) ©) O Work
Material
BHTA2 15°
8 Type1
High Speed |General Purpose High Speed |General Purpose High Speed |General Purpose
% Cutting Cutting Cutting Cutting Cutting Cutting
O DC ap ae ap ae ap ae
e n vf n vf n vf n vf n vf n vf
(min™) | @PM) [ (min™) | (IPM) (min™) | @PM) | (min™) | (1IPM) (min”) | @PM) [ (min™) | (IPM)
ol 1 7%7 Tvpe2 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
e X ype 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
‘—J LF § 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
e 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
DC<.5000"| DC=.5000" 3/8 5000 | 90.6| 4000 |47.2 | .56 |.110 | 4000 | 49.1| 3300 |26.8| .56 |.110 | 3300 |49.4 | 2700 | 26.8| .56 |.110
) 8008“ ) 8012,, 1/2 3800 | 74.8| 3000 |39.0| .75 |.150 [ 3000 | 43.5| 2500 |24.0| .75 |.150 | 2500 |43.3 | 2000 |22.8| .75 |.150
250'<DCON<.375" [DCON=.500" ”
@ 0 0 Depth
- .00035" | - .00043" of Cut ap
@ SMART MIRACLE vibration control end mills for reducing chattering and for delivering stable
performance on difficult-to-cut materials and long overhang applications.
) Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy
(inch) Cobaly Chromium Alloy
Work
* ™ Material
Order Number DC APMX LF DCON No.F| 8 |Type
()]
High Speed |General Purpose High Speed |General Purpose High Speed |General Purpose
VQMHVD1/8 1250 3130 2.00 2500 4 PY 1 bC Cutting Cutting ap ae Cutting Cutting ap ae Cutting Cutting o ae
VQMHVD3/16 .1875 4375 2.00 .2500 4 () 1 n, vf n, vf n. vf n, vf n_ vf n, vf
VQMHVD1/4 2500 6250 2,50 2500 4 ° 2 (min") | (IPM) | (min") | (IPM) (min~) | (IPM) | (min") | (IPM) (min") | (IPM) | (min") | (IPM)
VQMHVD5/16 3125 7500 275 3125 4 S 5 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
VQMHVD3/8 3750 8750 3.00 3750 4 S 2 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
VQMHVD1/2 5000 1.1250 3.50 5000 4 ° 2 1/4 3800 | 32.9| 3500 |20.1| .38 |.050 | 9000 |119.0/ 7000 | 63.0 | .38 |.075| 2000 |10.12| 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 A7 | .031
(ot 1 SUART MIRACLE ol s e i oty erlrs an ol cone e i aneied s sy ot
g g p P P P ' 1/2 | 1900 |27.5| 1800 | 17.3| .75 |.100 | 4500 | 88.6, 3500 47.2| .75 |.150 | 1000 |10.1| 750 | 5.1 | .75 | .050
% Number of Flutes
ae
Depth
of Cut ap

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

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

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

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

@ : USA Stock



Vibration Control End Mills for Machining Difficult-to-cut Materials V M HV

OO

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

- H Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
VQ M I I V Inch sizes (<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  ©OPPerAlloy | Aluminum Alloy
End mill, Medium cut length, 4 flute, Irregular helix flutes ©) O ©) © O
B Slot Milling (inch) BHTA215° ;
8 Type1
Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy =1
Work 18
Material a
g N - Type2
High Speed General Purpose High Speed General Purpose High Speed General Purpose APMX LE z
b Cutting Cutting ap Cutting Cutting o Cutting Cutting o APMX 3Curvid/Edge | §
n vf n vf n vf n vf n vf n vf
min™y | (PM) | (min") | (IPM) (min") | (PM) | (min™) | (IPM) min") | (PM) | (min") | (IPM) — — ‘ Ql N - Type3
1/8 | 15000 | 59.1 | 10000 | 26.0 | .130 |12000 | 30.2 | 8000 | 134 | .130 |10000| 26.8 | 6000 | 10.6 | .130 bestz 2 x| z
3/16 | 10000 | 75.6 6700 | 33.5 .190 8000 | 359 5300 | 15.7 .190 6700 | 28.5 4000 | 114 .190 - 0.020 - 0.030 ‘ 8
1/4 7500 | 74.4 5000 | 32.7 .250 6000 | 39.7 4000 | 17.3 .250 5000 | 29.1 3000 | 114 .250 4=<DCON=6|8<DCON=<10|12<DCON=<16|20<DCON=25
5/16 | 6000 | 66.1 4000 | 29.1 310 4800 | 37.8 3200 | 16.5 310 4000 | 315 2400 | 12.6 .310 - 8.008 - 8.009 - 8.011 - 8.013
Sl AL, SC00NE0s il GULO e 200 0 i LU e LU IS il @ SMART MIRACLE vibration control end mills for reduced chattering and for delivering stable
1/2 3800 | 47.9 2500 | 20.9 .500 3000 | 29.8 2000 | 13.0 .500 2500 | 31.5 1500 | 12.6 .500 performance on difficult-to-cut materials and long overhang applications. )
mm
DC
Depth *
of Cut &l =
. Order Number DC APMX LF DCON No.F| & |[Type
h DC : Dia. @
Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy VQMHVD0100 1 2 45 4 4 o 1
Work | Cobaly Chromium Alloy VQMHVD0150 1.5 3 45 4 4 () 1
Material VQMHVD0200 2 4 45 4 4 () 1
VQMHVD0250 2.5 © 45 4 4 () 1
High Speed General Purpose High Speed General Purpose High Speed General Purpose VQMHVD0300 3 8 45 6 4 o 1
oo Cutting Cutting Cutting Cutting Cutting Cutting VQMHVD0350 815 8 45 6 4 ® 1
al a a
n vf n vf ° n vf n vf P n vf n vf P VQMHVD0400 4 11 45 6 4 ® 1
(min™y | (PM) | (min") | (IPM) (min") | (PM) | (min) | (IPM) (min™y | (PM) | (min") | (IPM) VQMHVD0500 5 13 50 6 4 ° 1
1/8 | 6000 | 15.1 5000 8.3 .063 [18000 | 70.9 | 12000 | 31.1 13 3000 | 6.14 | 2500 3.4 .038 VQMHVD0600 6 13 50 6 4 PY 2
3/16 | 4000 | 18.3 3300 9.8 .094 | 12000 | 90.7 8000 | 39.4 .19 2000 | 6.80 1700 3.8 .056 VQMHVDO0700 7 19 60 ) 4 P 1
1/4 | 3000 | 19.8 | 2500 | 11.0 .130 9000 | 89.3 6000 | 39.4 .25 1500 | 7.09 1300 3.9 .075 VQMHVDO0800 3 19 60 8 4 ° 2
5/16 | 2400 | 18.9 2000 | 10.2 .160 7200 | 79.4 4800 | 35.0 .31 1200 | 7.56 1000 4.3 .094 VQMHVD0900 9 22 70 10 4 ° 1
3/8 | 2000 | 17.0 1700 9.4 .190 6000 | 73.7 4000 | 32.3 .38 1000 | 8.19 840 4.7 .110 VQMHVD0900S08 9 22 75 8 4 ° 3
1/2 1500 | 14.9 1300 8.7 .250 4500 | 56.7 3000 | 24.8 .50 750 | 7.56 630 4.3 .150 VQMHVD1000 10 22 70 10 4 = 5
Depth CCE VQMHVD1000S08 10 22 100 8 4 | @ | 3
of Cut & VQMHVD1100 11 26 75 12 4 () 1
h DC : Dia. VQMHVD1100S10 11 26 100 10 4 () 3
VQMHVD1200 12 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. VQMHVD1200S10 12 26 110 10 4 L d 3
(Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid. VQMHVD1300 13 26 75 12 4 * 3
(Note 3) Higher feeds and speeds can be used for smaller depth of cut. VQMHVD1300S12 13 26 110 12 4 * 3
(Note 4) ?/;ZLa;tle%npcrzr;jrttlilgﬁgi::I;lf the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be VQMHVD1400 14 30 90 16 4 * 1
VQMHVD1400S12 14 32 130 12 4 * 3
VQMHVD1600 16 85 90 16 4 * 2
VQMHVD1800 18 40 100 16 4 * 3
VQMHVD1800S16 18 42 150 16 4 * 8
VQMHVD2000 20 45 110 20 4 * 2
VQMHVD2500 25 6 125 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.

% Number of Flutes

@ : USA Stock > : Stocked in Japan



Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHV

OO

End mill, Medium cut length, 4 flute, Irregular helix flutes
VQ IVI I I V - In C h S | ZeS Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy, c Al Alumi All
(<30HRC) (<45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy opper Afloy uminum Afloy
End mill, Medium cut length, 4 flute, Irregular helix flutes © O © © O
[l Slot Milling (inch)
Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy BHIAZLS
8 Type1
Work |
Material ‘ %
0
[a]
High Speed General Purpose High Speed General Purpose High Speed General Purpose 8 - Type2
Cutting Cutting Cutting Cutting Cutting Cutting NV
DC ap ap ap APMX T = z
n vf n vf n vf n vf n vf n vf APMX Cunved Edge w O
(min™y | (PM) | (min") | (IPM) (min") | (PM) | (min) | (IPM) (min) | (IPM) | (min") | (IPM) W DC<12 DC>12 — e
1/8 | 15000 | 59.1 |10000 | 26.0 | .130 | 12000 | 30.2 8000 | 13.4 | .130 | 10000 | 26.8 6000 | 10.6 .130 - 8‘020 _ 8_030 : g & - Type3
3/16 | 10000 | 75.6 6700 | 33.5 | .190 8000 | 35.9 5300 | 15.7 | .190 6700 | 28.5 4000 | 11.4 .190 4<DCON<6/8<DCON<10/12<DCON<16/20<DCON<25 APMX z
1/4 7500 | 74.4 5000 | 32.7 | .250 6000 | 39.7 4000 | 17.3 | .250 5000 | 29.1 3000 | 11.4 .250 i 8008 i 8009 i 8011 i 8013 ‘ LF Q
5/16 | 6000 | 66.1 | 4000 | 29.1 | .310 | 4800 | 37.8 | 3200 | 16.5 | .310 | 4000 | 31.5 | 2400 | 12.6 | .310 : : ' :
3/8 | 5000 61.4 | 3300 268 | 380 | 4000 340 | 2700 | 15.0 | 380 | 3300!| 33.8 | 2000 134 | 380 @ SMART MIRACLE vibration control end mills for reduced chattering and for delivering stable
12 | 3800 | 47.9 | 2500 | 209 | .500 | 3000 | 29.8 | 2000 | 13.0 | 500 | 2500 | 315 | 1500 | 12.6 | .500 performance on difficult-to-cut materials and long overhang applications. (mm)
DC *
Depth X%
of Cut ap Order Number DC APMX LF DCON No.F| & |[Type
A DC : Dia. @
VQMHVD0100 1 2 45 4 4 ® 1
Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy VQMHVD0150 1.5 3 45 4 4 [ 1
Work | Gobaly Chromium Alloy VQMHVD0200 2 4 45 4 4 | e | 1
Material VQMHVD0250 2.5 5 45 4 4 | @ | 1
VQMHVD0300 3 8 45 6 4 ® 1
High Speed General Purpose High Speed General Purpose High Speed General Purpose VQMHVD0350 B15 8 45 6 4 () 1
be Cutting Cutting ap Cutting Cutting o Cutting Cutting o VQMHVD0400 4 1 45 6 4 ° 1
n vf n vf n vf n vf n vf n vf
min”) | (PM) | (min") | (IPM) min") | (PM) | (min™) | (IPM) min") | (PM) | (min") | (IPM) VQMHVD0500 5 13 50 6 41 e 1
1/8 | 6000 | 15.1 5000 8.3 .063 | 18000 | 70.9 | 12000 | 31.1 13 3000 | 6.14 | 2500 3.4 .038 sz:xggggg ? 13 50 6 4 ¢ 2
3/16 | 4000 | 183 | 3300 | 9.8 | .094 |12000| 90.7 | 8000 | 39.4 | .19 | 2000 | 6.80 | 1700 | 3.8 | .056 Q = el e o O
1/4 | 3000 | 19.8 | 2500 | 11.0 | .130 | 9000 | 89.3 | 6000 | 39.4 | .25 | 1500 | 7.09 | 1300 | 3.9 | .075 VQMHVD0800 8 19 60 8 4102
5/16 | 2400 | 18.9 | 2000 | 10.2 | .160 | 7200 | 79.4 | 4800 | 350 | .31 | 1200 | 7.56 | 1000 | 4.3 | .094 VQMHVD0900 9 22 70 10 4o 1
3/8 | 2000 | 17.0 | 1700 | 9.4 | .190 | 6000 | 73.7 | 4000 | 323 | 38 | 1000 | 8.19 | 840 | 47 | .110 VQMHVD0900S08 9 22 75 8 41 @3
1/2 | 1500 | 14.9 | 1300 | 87 | .250 | 4500 | 56.7 | 3000 | 24.8 | .50 750 | 7.56 | 630 | 43 | .150 VQMHVD1000 10 22 70 10 4 | e | 2
- VQMHVD1000S08 10 22 100 8 4 ® 3
Depth = = VQMHVD1100 11 26 75 12 4 ® 1
al
or cut ° - VQMHVD1100S10 1 26 100 10 4| e |3
! ¢ Da VQMHVD1200 12 26 75 12 4| e 2
(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. VQMHVD1200S10 12 26 110 10 4 L] 3
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. VQMHVD1300 13 26 75 12 4 * 3
(Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid. VQMHVD1300S12 13 26 110 12 4 * 3
(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 VQMHVD1400 14 30 90 16 4 * 1
reduced proportionately. VQMHVD1400S12 14 32 130 12 4 * 3
VQMHVD1600 16 85 90 16 4 * 2
VQMHVD1800 18 40 100 16 4 * 3
VQMHVD1800S16 18 42 150 16 4 * &
VQMHVD2000 20 45 110 20 4 * 2
VQMHVD2500 25 68 125 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.

% Number of Flutes
@ : USA Stock > : Stocked in Japan



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQMHYV

End mill, Medium cut length, 4 flute, Irregular helix flutes
Il Shoulder Milling

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

High Efficiency Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Stainless Steel,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
DC ve n, Vf. ap ae ve n, vi . ap ae ve n, vi ' ap ae ve n, vi . ap ae
(m/min) | (min ") | (mm/min) (m/min) | (min ") | (mm/min) (m/min) | (min ") | (mm/min) (m/min) | (min ") | (mm/min)
1 | 130 [40000|1800 | 1.5 | 0.3 | 120 |38000| 910 | 15| 0.3 80 25000 500 | 15| 02 [ 75 (24000 580 | 1.5 | 0.2
2 | 150 |24000|2400 | 3 0.6 | 120 ({19000 1100 | 3 0.6 | 100 |16000| 830 | 3 0.6 | 75 |12000f 720 | 3 04
3 150 [16000| 2600 | 4.5 | 0.9 | 120 |13000| 1200 | 4.5 | 0.9 [ 100 |11000f 880 | 45| 0.9 | 75 | 8000| 770 | 45| 06
4 | 150 |12000| 2600 | 6 12 [ 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 | 76001300 | 7.5 | 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 12
8 150 | 6000|2500 | 12 24 | 120 | 4800|1300 | 12 2.4 | 100 | 4000|1200 | 12 24 | 75 | 3000| 840 | 12 1.6
10 | 150 | 4800|2300 | 15 3 120 | 3800|1200 | 15 3 100 | 3200| 1300 | 15 3 75 | 2400| 770 | 15 2
12 | 150 | 4000| 1900 | 18 3.6 | 120 | 3200|1200 | 18 3.6 | 100 | 2700|1200 | 18 36 | 75 | 2000 720 | 18 24
16 | 150 | 3000|1600 | 24 48 | 120 | 2400| 960 | 24 4.8 | 100 | 2000| 960 | 24 48 | 75 | 1500| 600 | 24 3.2
20 | 150 | 2400|1300 |30 6 120 | 1900| 760 | 30 6 100 | 1600| 770 | 30 6 75 | 1200| 480 | 30 4
25 | 150 | 1900|1100 |37.5 | 7.5 | 120 | 1500| 600 | 37.5 | 7.5 | 100 | 1300 620 | 375 | 75 | 75 950| 380|375 | 5
ae
Depth
of Cut ap
General Purpose Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Stainless Steel,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
DC ve g Vf. ap ae Ve . i . ap ae Ve . i ' ap ae Ve . 1 , ap ae
(m/min) | (min"") | (mm/min) (m/min) | (min"") | (mm/min) (m/min) | (min"") | (mm/min) (m/min) | (min"") | (mm/min)
1 | 120 |38000|1000 | 1.5 | 0.3 | 100 {32000 560 | 15| 0.3 [ 80 [25000| 400 | 0.75) 0.1 | 70 |22000f 390 | 15| 0.2
2 | 120 |{19000| 1300 | 3 0.6 | 100 [16000| 630 | 3 0.6 | 80 [13000| 450 | 1.5 | 0.2 | 70 (11000| 440 | 3 0.4
3 | 120 (13000 1400 | 45| 09 | 100 [11000| 700 | 45| 0.9 | 80 | 8500| 450 | 2.2 | 0.3 | 70 | 7400 470 | 45| 06
4 | 120 | 9500|1400 | 6 12 [ 100 | 8000| 700 | 6 12 | 80 | 6400| 470 | 3 06 | 70 | 5600 490 | 6 0.8
5 | 120 | 7600|1400 | 7.5 | 1.5 | 100 | 6400 710 | 75| 15 | 80 | 5100| 470 | 45 | 09 | 70 | 4500| 500 | 75| 1
6 | 120 | 6400|1400 | 9 1.8 | 100 | 5300 710 | 9 18 | 80 | 4200 580 | 6 12 | 70 | 3700/ 500 | 9 1.2
8 | 120 | 4800|1300 | 12 | 2.4 | 100 | 4000 740 |12 | 24 | 80 | 3200 630 | 7.5 | 15 | 70 | 2800| 520 | 12 | 16
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 4.8 [ 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
of G 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.
(Note 2) Effective cutting of stainless steel, titanium alloys and heat-resistant alloys 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 revolution and feed rate should be reduced proportionately, or set a lower depth of cut.
(Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.

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

High Efficiency Cutting Conditions (mm)
Copper, Copper Alloy Heat Resistant Alloys
Work
Material
7 n vf ve n vf
DC ap ae ap ae

(m/min) | (min”") | (mm/min) (m/min) | (min”") | (mm/min)

1 | 130 |40000| 1800 | 1.5 | 0.3 [ 40 |13000| 210 | 15| 0.1

2 | 180 |29000| 2900 | 3 06 | 40 | 6400| 230 | 3 0.2
3 | 180 |19000| 3000 | 4.5 | 0.9 | 40 | 4200 240 | 45| 03
4 | 180 |14000| 3000 | 6 12 | 40 | 3200| 240 | 6 0.4
5 | 180 |11000|3000 | 7.5 | 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 12
16 | 180 | 3600|1900 | 24 48 | 40 | 800| 200 | 24 16
20 | 180 | 2900|1600 | 30 6 40 | 640| 160 | 30 2
25 | 180 | 2300|1300 | 37.5 | 7.5 | 40 | 510| 130 | 375 | 2.5

j«— ae

Depth
of Cut ap

General Purpose Cutting Conditions (mm)
Copper, Copper Alloy Heat Resistant Alloys
Work
Material
DC Ve n vf ve n vf
(m/min) | (min”") | (mm/min) ap ae (m/min) | (min”™") | (mmimin) ap ae
1 | 130 |40000|1300| 15| 03 [ 30 9600 | 92 | 15| 0.1
2 | 140 |22000( 1500 | 3 0.6 | 30 |4800 | 110 | 3 0.2
3 | 140 |15000| 1600 | 45| 09 | 30 |3200| 120 | 45| 0.3
4 | 140 |11000| 1600 | 6 12 | 30 [2400| 120 | 6 04

5 | 140 | 8900|1600 | 7.5 | 15| 30 (1900 | 120 | 75| 05
6 | 140 | 7400| 1600 | 9 18 | 30 |1600 | 130 | 9 0.6
8 | 140 | 5600 1600 | 12 241 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 12
16 | 140 | 2800| 1000 | 24 48 | 30 | 600 | 100 | 24 16
20 | 140 | 2200| 780 | 30 6 30 | 480 | 81 |30 2
25 | 140 | 1800| 670 | 375 | 7.5 | 30 | 380 | 64 | 375 | 25

j«— 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 alloys and heat-resistant alloys 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 revolution and feed rate should be reduced proportionately, or set a lower depth of cut.
(Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.



Vibration Control End Mills for Machining Difficult-to-cut Materials

VOQMHV VOQIHYV -inch sizes 00 0O+

End mill, Medium cut length, 4 flute, Irregular helix flutes End mill, Semi-long cut length, 4 flute, Irregular helix flutes DC<1/4 DC>1/4
HIH Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
M Slot Milling (<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPerAlloy | Aluminum Alloy
When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions. O O ® ® O
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.
. L. ) . BHTA2 15° |
High Efficiency Cutting Conditions (mm) Jm of ] Type1
Carbon Steel, Alloy Steel,| Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy Heat Resistant Alloys APMX =1
Mild Steel Carbon Steel, Alloy Steel, | Martensitic Stainless Steels,| Stainless Steel, LF e}
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy 2
Material
L RN Type2
be ve n vf Ve n vf Ve n vf ve n vf Ve n vf Ve n vf ‘MJ LF §
(mimin) | (i) (mmmin) - 2P| (wiminy | (min1) (i) 2P| (mmin) | (minet) (mmimin - 2P [ gmimin) | (min-t) [mmmin) - 2P| (mimin) | min1) (meimin) 2P| (mmin) | (mine?) (mmimin) 2P a
2 | 150 |24000|1200| 2 | 120 |19000| 610| 2 | 100 |16000{ 640| 2 | 60 |9500| 300 | 1 180 129000/ 1500 | 2 | 30 |4800| 130 | 0.6
3 | 150 (16000/ 1500 | 3 | 120 |13000( 730| 3 | 100 |11000| 660 | 3 | 60 |6400| 360 | 1.5 | 180 ({19000 1700 | 3 [ 30 |3200| 150 | 0.9 DC<.5000"| DC=.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 ) 8008,, ) 80 10
5 | 150 | 95001900 5 | 120 | 7600{ 910| 5 | 100 | 6400| 720| 5 | 60 |3800| 460 | 2.5 | 180 (110002200 | 5 | 30 |1900| 170 | 1.5 JF0<DCONS3T5 IDCON=.500"
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 @ 0 0
8 [ 150 | 6000|1700 8 | 120 | 4800/ 960 | 8 | 100 | 4000{ 800 | 8 | 60 |2400| 480 | 4 180 | 7200{ 2000 | 8 | 30 |1200| 190 | 2.4 - .00035" | - .00043"
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 @ SMART MIRACLE vibration control end mills for reduced chattering and for delivering stable
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 performance on difficult-to-cut materials and long overhang applications.
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 (inch)
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 *[ o
25 | 150 | 1900 760 12 | 120 | 1500| 420| 12 | 100 | 1300 420| 12 | 60 | 760 | 210 |12 180 | 2300] 920 12 | 30 | 380| 100 | 7.5 Order Number DC APMX LF DCON No.F| 8 Type
DC 2
Depth
of tut 7%//}%/%;ap VQJHVD1/8 1250 5000 2.50 2500 4| e |1
4 DC : Dia. VQJHVD3/16 1875 .7500 2.50 .2500 4 () 1
General Purnose Cutting Conditions VQJHVD1/4 .2500 1.0000 2.50 .2500 4 () 2
P g (mm) VQJHVD5/16 3125 1.0900 3.25 3125 4| e 2
Carbon Steel, Alloy Steel,| Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, | Martensitic Stainless Steels,| Stainless Steel, VQJHVD3/8 3750 1.3100 3.50 3750 4 L4 2
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy VQJHVD1/2 .5000 1.6500 4.00 .5000 4 () 2
Material
(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.
DC Ve n vf o Ve n vf Ve n vf Ve n vf Ve n vf o Ve n vf ap % Number of Flutes

(mimin) | (min-1) (mmimin) (mimin) | (min-t) (mmmin) 2P| (mimin) | (min1) (i) 2P | (mimin) | (minet) (mmimin} 2P [ mimin) | (min-t) |(mmimin) (mimin) | (min-1) {(mmimin)

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 |13000f 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 | 5100 410 | 5 | 60 | 3800| 280 | 5 | 50 | 3200| 250 | 2.5 | 120 | 7600|1000 5 | 25 |1600| 95 | 1.5
6 | 100 | 5300| 840 | 6 | 80 | 42000 440 | 6 [ 60 | 3200{ 300 | 6 | 50 | 2700| 290 | 3 | 120 | 6400/ 1000| 6 [ 25 |1300| 96 | 18
8 [ 100 | 4000{ 740 | 8 | 80 | 3200| 420 | 8 | 60 | 24001 320 | 8 | 50 | 2000| 260 120 | 4800 890| 8 [ 25 | 990|100 | 2.4

12 | 100 | 2700| 570 | 12 | 80 | 2100 330 | 12 | 60 | 1600 340 | 12 | 50 | 1300/ 210 120 | 3200 680| 12 | 25 | 660|110 | 3.6
16 | 100 | 2000 480 | 12 | 80 | 1600 300 | 12 | 60 | 1200| 250 | 12 | 50 | 990/ 180 120 | 2400 570| 12 | 25 | 500| 84 | 48
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

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
6
8

DC

Depth
of Cut R
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 alloys and heat-resistant alloys 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 revolution and feed rate should be reduced proportionately, or set a lower depth of cut. @ : USA Stock
(Note 4) When the depth of cut is smaller than shown the feed rate can be increased.




Vibration Control End Mills for Machining Difficult-to-cut Materials

VQJ HV'Inch sizes VQJ : V

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

@ 38° 375°
&7’ 40° 40° )
DC<6 DC 6

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

B Shoulder Milling S— (e e | a0 | iemnrer | iosarmer | siames Seet |Hom Resmantalcy] _CoPperAloy | Auminum Aty
Cgrbon Steel, Alloy Steel, Pre-hardened Steel, Austenlt!g, Ferr_|t|c and Pre_(:lpltatlon Hardening ®) ®) ®) ®) ®)
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Stainless Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material BHTA2 15° ;
P
pe (minn") (II;I;/I) ap ae (minn'*) (II;/;/I) ap ae (m?n'*) (|ng) ap ae (m?n'*) (II;/fM) ap ae ‘ §
1/8 (13000| 39.0 .313 | .013 |10000| 26.8 .313 | .013 | 8000 2.1 .313 | .006 | 7500 | 18.9 .313 | .006 o NS
3/16 | 8700| 39.4 469 | .019 | 6700| 27.6 469 | .019 | 5300 | 21.7 469 | .009 | 5000 | 20.5 469 | .009 DL _ Type2
1/4 | 6500 47.2 .625| .025 | 5000| 32.3 625 | .025 | 4000 | 25.2 .625| .013 | 3800 | 24.0 625 | .013 M LF &
5/16 | 5200 | 47.2 .781| .031 | 4000| 33.5 .781| .031 | 3200 | 25.2 .781| .016 | 3000 | 23.6 .781| .016 8
3/8 | 4300 43.3 938 | .038 | 3300| 31.9 938 | .038 | 2700 | 23.2 938 | .019 | 2500 | 22.4 .938 | .019
1/2 3300| 43.3 | 1.250| .050 [ 2500| 29.1 | 1.250 | .050 | 2000 2.9 [1.250| .025 | 1900 | 20.1 | 1.250 | .025 DC<12 DC>12
ae 0 0
Depth - 0.020 - 0.030
of Cut & 4<DCON<6|8<DCON<10|12<DCON<16| DCON=20
- 8.008 - 8.009 - 8.011 - 8.013
@ SMART MIRACLE vibration control end mills for reduced chattering and for delivering stable
Copper, Copper Alloy Heat Resistant Alloys performance on difficult-to-cut materials and long overhang applications.
Work (mm)
Material * o
Order Number DC APMX LF DCON No.F § Type
n vf n vf
2 Jmint | gpwy | | % fmin) | gewy | P | VQIHVDO100 1 4 45 4 4| e | 1
5716 ]11000| 519 | 019 | 019 | 2700 | 71 | 60| 00s UETHVEGED 18 ° 4 dooale]n
1/4 | 8000| 57.9 | .025 | .025 | 2000 6.7 .625 | .005 VQIHVD0200 2 8 60 6 4 ° 1
5/16 | 6400| 59.4 | .031 | .031 | 1600 | 6.7 | .781| .006 el Rl 2o 10 £ £ 4 (el
3/8 | 5300| 51.7 | .038 | .038 | 1300 | 6.7 | .938| .008 VQJHVDO300 3 12 60 6 4 1o 1
1/2 | 4000| 50.4 | .050 | .050 | 1000 | 5.1 |1.250| .010 VQJHVD0350 3.5 14 60 6 4 1 e | 1
- ae VQJHVDO0400 4 16 60 6 4 [ ] 1
Depth e VQJHVD0450 4.5 18 60 6 4 () 1
of Cut VQJHVD0500 5 20 60 6 4 | @ 1
VQJHVDO0600 6 24 60 6 4 (] 2
(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. VQJHVDO0700 7 25 80 8 4 ° 1
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 cuttinggof stainless Steel,ptitanium alloys and heat-resistgﬁt eflloys etc. canybgzc)hieved with the use of)é,-‘:nulsion. ROIGINRIS00 g g2 i g i ¢ &
(Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient. VQJHVD0900 9 32 90 10 4 L4 1
In these cases the feed and speed should be reduced proportionately. VQJHVD1000 10 85 90 10 4 () 2
(Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased. VQJHVD1200 12 40 100 12 4 PY 2
VQJHVD1600 16 68 125 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.

% Number of Flutes

@ : USA Stock > : Stocked in Japan



Vibration Control End Mills for Machining Difficult-to-cut Materials

VOQJIHV VOQXL

LSOO

End mill, Semi-long cut length, 4 flute, Irregular helix flutes End mill, Short cut length, 4 flute, Long neck DC<03  DC204
A Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
B Shoulder Milling (mm) (<30HRC) (S45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  CoPPerAlloy | Aluminum Alloy
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening ©) @) @) © @)
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Stainless Steel, >
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy a] /YBHTAZ 20° \
Material o
x"———’:u__\ ) D!APMX\i - - - Type1
o :
DC ve n vi . a ae ve n vi . ap ae ve n vi . ap ae ve n vi . ap ae LF 8
(m/min) | (min-1) | (mm/min) P (m/min) | (min-1) | (mm/min) (m/min) | (min-1) | (mm/min) (m/min) | (min-1) | (mm/min)
1 130 40000 530 | 25| 0.1 | 100 |32000| 410 | 25| 0.1 | 80 |25000| 300 | 25| 0.05 | 75 [24000| 290 | 2.5 | 0.05 >
2 130 (21000| 700 | 5 0.2 | 100 [16000| 510 | 5 0.2 | 80 |13000| 3% | 5 0.1 75 |12000| 360 | 5 0.1 %C_l
S 130 (14000| 960 | 7.5 | 0.3 | 100 (11000| 680 | 7.5 | 0.3 [ 80 | 8500| 490 | 75| 0.15 | 75 | 8000| 460 | 7.5 0.15 - 0.010
4 | 130 |10000| 1000 | 10 0.4 | 100 | 8000| 690 | 10 04 | 80 | 6400| 540 | 10 0.2 75 | 6000| 510 | 10 0.2 DCON=4
5 | 130 | 8300|1100 | 125 | 0.5 | 100 | 6400| 730 | 125 | 05 | 80 | 5100 570 | 125 | 0.25 [ 75 | 4800 540 | 125 | 0.25 - 8_005
6 130 | 6900| 1200 | 15 0.6 | 100 | 5300 810 | 15 0.6 | 80 | 4200| 630 | 15 0.3 75 | 4000 600 | 15 0.3 . - . o
8 | 130 | 52001200 | 20 | 0.8 | 100 | 4000| 840 | 20 | 0.8 | 80 | 3200| 640 |20 | 0.4 | 75 | 3000/ 600 | 20 | 0.4 @ SMART MIRACLE coating enhances efficiency due to an improved chip disposal
10 | 130 | 4100|1100 | 25 1 100 | 3200/ 810 | 25 1 80 | 2500| 590 | 25 05 75 | 2400| 570 | 25 05 @ Providing a high efficiency and a long tool life by increasing the number of flutes. (mm)
12 130 | 3400|1100 | 30 12 [ 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 S
20 | 130 | 2100| 82050 | 2 | 100 | 1600 570 |50 | 2 | 80 | 1300 420 |50 |1 | 75 | 1200| 390 | 50 |1 Order Number DC APMX LU DN LF DCON |No.F| o |Type
ae
Depth VQXLDO0020N006 0.2 0.3 0.6 0.18 40 4 3 (] 1
a
of Cut P VQXLD0030N009 0.3 0.5 0.9 0.28 40 4 3 |e |1
VQXLDO0030N015 0.3 0.5 1.5 0.28 40 4 3 (] 1
VQXLDO0040N010 0.4 0.6 1 0.37 40 4 4 () 1
Copper, Copper Alloy Heat Resistant Alloys VQXLDO0040N018 0.4 0.6 1.8 0.37 40 4 4 (] 1
Work VQXLDO0050N015 0.5 0.7 1.5 0.47 40 4 4 () 1
Material VQXLD0050N025 0.5 0.7 2.5 0.47 40 4 4 | e 1
VQXLDO0050N030 0.5 0.7 3 0.47 40 4 4 () 1
DC ve p_1 v . a6 ve [1_1 vf ap a6 VQXLDO0060N030 0.6 0.9 3 0.57 40 4 4 (] 1
(mmin) | (min-1) | (mm/min) (mmin) | (min-1) | (mm/min) VQXLDO0070N035 0.7 1 35 0.67 40 4 4 ° 1
2 128 ‘2‘2888 ggg 2-5 g; 28 12288 gg 2-5 882 VQXLD008ON024 0.8 1.2 2.4 0.77 40 4 4| e 1
3 | 160 [17000/ 1200 | 7.5 | 03 | 40 | 4200| 130 | 75 | 0.06 NMEXEDODSON030 U 2 3 0.77 40 4 a1e|l
4 | 160 13000/ 1300 | 10 | 04 | 40 | 3200| 190 | 10 | 0.08 VQXLD0080N040 0.8 12 4 0.77 40 4 4 1o 1
5 | 160 [10000| 1300 | 12.5 | 0.5 | 40 | 2500| 180 | 125 | 0.1 VQXLDO0100N050 1 15 S 0.96 40 4 4| ]1
6 | 160 | 8500 1500 | 15 0.6 | 40 | 2100| 180 | 15 | 0.12 (Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
8 | 160 | 6400| 1500 | 20 0.8 | 40 | 1600| 170 | 20 0.16 When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
10 | 160 | 5100| 1300 | 25 1 40 | 1300| 170 | 25 0.2 % Number of Flutes
12 | 160 | 4200|1300 | 30 12 | 40 | 1100| 140 | 30 0.24
16 | 160 | 3200|1100 | 40 1.6 | 40 800| 110 | 40 0.32
20 | 160 | 2500| 970 | 50 2 40 640/ 80 | 50 04 TORX Chart
a0 ISO 10664
= Order Number
Depth ap TORX Type
of Cut VQXLD0020N006 T4
VQXLDO0030N009 T6
VQXLDO0030NO015
(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may VQXLDO0040N010
not work. . _ N VQXLDO0040N018 I
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. VQXLD0050N015
(Note 2) Effective cutting of stainless steel, titanium alloys and heat-resistant alloys etc. can be achieved with the use of emulsion.
(Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient. VQXLD0050N025 T15
In these cases the revolution and feed rate should be reduced proportionately, or set a lower depth of cut. VQXLD0050N030
(Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased. VQXLDO0080ON024 TS25
VQXLD008ON040
VQXLDO0100N050 T40
@ : USA Stock



Vibration Control End Mills for Machining Difficult-to-cut Materials

VOXL

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

l Shoulder Milling (mm) M Slot Milling (mm)
Carbon Steel, Alloy Steel, Mild Steel, Alloy Tool Steel, Heat Resistant Alloys, Pre-hardened Steel, Hardened Steel Carbon Steel, Alloy Steel, Mild Steel, Alloy Tool Steel, Heat Resistant Alloys, Pre-hardened Steel, Hardened Steel
Austenitic Stainless Steels, Titanium Alloys Austenitic Stainless Steels, Titanium Alloys
Work Material Cobaly Chromium Alloy, Copper, Copper Alloy Work Material Cobaly Chromium Alloy, Copper, Copper Alloy
bc | LU (m}lr’(r:ﬂn) (minn") (mm\?:nin) ap ae (m;/r(r:ﬂn) (minn'*) (mm\?:nin) ap ae bc | v (m;lncﬂn) (minn") (mm\?:nin) ap (m;l:ﬂn) (minn") (mmV/inin) ap
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 0.3 | 15 30 30000 270 0.045 14 15000 140 0.045
04 | 1.2 50 40000 800 0.06 0.02 20 16000 320 0.06 0.02 04 | 1.2 40 30000 600 0.06 15 12000 240 0.06
04 | 2 50 40000 560 0.06 0.02 20 16000 220 0.06 0.025 04 | 2 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 | 25 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 0.5 | 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 0.11
0.8 | 24 60 24000 960 0.12 0.04 20 8000 260 0.12 0.04 0.8 | 24 45 18000 720 0.12 15 6000 190 0.12
0.8 | 3 60 24000 860 0.12 0.04 20 8000 230 0.12 0.04 0.8 | 3 45 18000 650 0.12 15 6000 170 0.12
08 | 4 60 24000 670 0.12 0.04 20 8000 190 0.12 0.04 08 | 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 0.15 15 4800 150 0.15
< ae DC
Depth of Cut ap Depth of Cut % % Iap
/h DC : Dia.

B 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.
Carbon Steel, Alloy Steel, Mild Steel, Alloy Tool Steel, Heat Resistant Alloys, Pre-hardened Steel, Hardened Steel (Note 2) Effective cutting of stainless steel, titanium alloys and heat-resistant alloys etc. can be achieved with the use of emulsion.
claitailife Sz Sieel, i slos (Note 3) When the depth of cut is smaller than shown the feed rate can be increased.
Work Material Cobaly Chromium Alloy, Copper, Copper Alloy
bC LU (myrfr:win) (m?n'w) (mmv/fmin) ap ae (m)lniin) (m?n'w) (mmv/frnin) ap ae
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 | 1.2 50 40000 800 0.03 <0.4 20 16000 320 0.03 <0.2
04 | 2 50 40000 560 0.02 <0.4 20 16000 220 0.02 <0.2
05 | 15 60 38000 910 0.04 <0.5 20 13000 310 0.04 <0.25
0.5 | 25 60 38000 610 0.03 <05 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 <07 20 9100 190 0.035 <0.35
0.8 | 24 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
08 | 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

o %%E#

(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 alloys and heat-resistant alloys 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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Vibration Control End Mills for Machining Difficult-to-cut Materials

Hl Shoulder Milling
N When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions.
VQ SVR @ ﬁa 3:: @ @ When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.
45°
Roughing, Short cut length, 4 flute, Irregular helix flutes < Do<s DC8 Dc<  DC28 High Efficiency Cutting Conditions (mm)
Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel | Hardened Steel Austenitic Titanium Alloy, S P Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, | Stainless Steels,
[® @) [® @ @) WOI‘K Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
oy ___—1BHTA215° o
W ) 8 - - - —] Typet Ve n vf Ve n vf ve n vf ve n vf ve n vf
Re” |apux % pe (m/min) (min'w) (mmimin) ap | ae (m/min) (min") (mmimin) ap | ae (m/min) (min") (mmimin) ap | ae (m/min) (min'w) (mmfmin) ap | ae (m/min) (min'w) (mmmin) ap | ae
LF g 3 | 150 (16000 960 | 45| 15 | 120 {13000| 640 | 45| 1.5 | 100 |11000| 450 | 45|15 | 75 | 8000 330 | 45| 09 | 180 |19000| 1100 | 45| 15
Tt 4 | 150 {12000 960 | 6 | 2 [ 120 | 9500| 640 | 6 | 2 100 | 8000| 430 | 6 |2 75 | 6000 330 | 6 | 12 | 180 |14000| 1100 | 6 | 2
- - Type2 5 | 150 | 9500( 960 | 7.5| 25 | 120 | 7600| 640 | 75| 2.5 | 100 | 6400| 440 | 75|25 | 75 | 4800 330 | 75| 15 | 180 |11000| 1100 | 75| 25
F 6 [ 150 | 8000| 960 | 9 | 3 | 120 | 6400| 680 | 9 | 3 | 200 | 5300| 480 | 9 |3 75 | 4000| 360 | 9 | 18 | 180 | 9500|1100 9 | 3
LE o] 7 | 150 | 6800| 950 | 10.5 | 35 | 120 | 5500| 700 | 105 | 3.5 | 100 | 4500| 500 | 10.5 | 35 | 75 | 3400 380 | 105 | 2.1 | 180 | 8200| 1100 | 105 | 35
— 8 | 150 | 6000({1100 | 12 | 4 | 120 | 4800| 800 | 12 | 4 [ 100 | 4000| 570 | 12 |4 75 | 3000 | 430 | 12 | 24 | 180 | 7200|1300 | 12 | 4
- - Type3 O | 150 | 5300{1100 | 135 | 45 | 120 | 4200| 760 | 135 | 4.5 | 100 | 3500| 570 | 135 |45 | 75 | 2700 | 430 | 135 | 27 | 180 | 6400| 1300 | 135 | 45
LF § 10 | 150 | 4800/1100 | 15 | 5 [ 120 | 3800| 760 [ 15 | 5 | 100 | 3200/ 570 | 15 |5 75 | 2400 | 430 | 15 | 3 180 | 5700|1200 | 15 | 5
a 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
@ DCON=6 |8<DCON<10 |12<DCON<16 DCON=20 14 | 150 | 3400| 880 | 20 |7 | 120 | 2700| 650 | 21 | 7 | 100 [ 2300 510 |20 |7 | 75 | 1700| 380 | 21 | 42 | 180 | 4100|1200 | 20 | 7
S00s | -S000 | -S0m |-%5013 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
L . . o 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
:Feat‘.‘””g iregular helical geometry for reducing vibration. . o 20 | 150 | 2400|760 | 30 |10 | 120 | 1900] 560 | 30 |10 | 100 | 1600|500 |30 |10 | 75 | 1200| 30 | 30 | 6 | 180 | 2%00| 920 | 30 |10
Offering greater fracture resistance than conventional roughing by adopting an asymmetrical nick.
ae
Kl Depth
* x~ of Cut ap
Order Number DC RE APMX LF DCON  [No.F| S |Type
%)
VQSVRDO0300 3 0.2 6 60 6 3 |e |1 General Purpose Cutting Conditions (mm)
VQSVRD0400 4 0.2 8 60 6 3 L4 1 Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy
VQSVRDO0500 5 0.3 10 60 6 3 Y 1 Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, | Stainless Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
VQSVRD0600 6 0.3 12 70 6 3 ® 2 Material
VQSVRDO0700 7 0.3 17 80 8 3 () 1
VQSVRD0800 8 0.5 17 80 8 4 ® 2 Ve n vf Ve n vf Ve n vf ve n vf ve n vf
VQSVRD0900 9 0.5 22 90 10 4 | @ | 1 OC N min)| gmin®){gomi)| 2P | 2 | i) o 2P | @ [ iy || 2P | 2 i) | g o)) 2P | @@ | iy i) qomii| 2P | 2©
VQSVRD1000S08 10 0.5 22 90 8 4 ® 3 3 | 120 13000| 610 | 45| 15 | 100 |11000| 430 | 45| 1.5 | 80 | 8500 | 280 | 45|15 | 70 | 7400 240 | 45| 09 | 140 |15000| 700 | 45| 15
VQSVRD1000 10 05 22 90 10 4 Y 2 4 120 | 9500| 610 | 6 | 2 | 100 | 8000| 430 | 6 | 2 80 | 6400 280 | 6 |2 70 | 5600 240 | 6 | 12 | 140 |1%000( 700 | 6 | 2
VQSVRD1200S10 12 05 27 100 10 4 PY 3 5 | 120 | 7600 610 | 75| 25 | 100 | 6400| 430 | 75| 25 | 80 |5100| 280 | 75|25 | 70 | 4500 250 | 75| 15 | 140 | 8900| 720 | 75| 25
VQSVRD1200 12 0.5 27 100 12 4 ° 2 6 | 120 | 6400| 610 | 9 | 3 | 200 | 5300| 450 | 9 | 3 80 [ 42001300 | 9 |3 70 | 3700 270 | 9 | 18 | 140 | 7400| 720 | 9 |3
7 | 120 | 5500| 620 | 10.5| 3.5 | 100 | 4500| 480 | 105 | 35 | 80 | 3600| 320 | 105 35 [ 70 | 3200| 290 | 10.5 | 21 | 140 | 6400| 720 | 105 | 35
VQSVRD1400 14 &2 27 120 12 4 * < 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
VQSVRD1600 16 0.5 33 125 16 4 x| 2 9 | 120 | 4200| 670 | 135 45 | 100 | 3500| 510 | 135 | 45 | 80 | 2800| 360 | 135| 45 | 70 | 2500| 320 | 135 | 27 | 140 | 5000 800 | 135 | 45
VQSVRD1800 18 0.5 33 150 16 4 x| 3 10 | 120 | 3800 670 | 15 | 5 [ 100 | 3200|510 |15 | 5 | 80 | 2500|360 | 15 |5 | 70 |2200( 310 |15 |3 | 140 | 4500| 790 | 15 |5
VQSVRD2000 20 0.5 38 140 20 4 1 x ]2 12 | 120 | 3200 610 {18 | 6 | 100 | 2700| 470 | 18 | 6 | 80 |2100| 340 |18 |6 | 70 | 1900|300 | 18 | 36 | 140 | 3700| 710 | 18 | 6
(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. 14 | 120 | 2700] 560 | 21 | 7 100 | 2300| 440 | 24 | 7 80 | 1800| 320 | 21 |7 70 | 1600| 280 | 21 | 42 | 140 | 3200) 670 | 21 | 7
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. 16 | 120 | 2400| 540 | 24 | 8 | 100 | 2000| 410 | 24 | 8 80 | 1600| 320 | 24 |8 70 | 14001 280 | 24 | 48 | 140 | 2800| 630 | 24 | 8
+* Number of Flutes 18 | 120 | 2100| 500 | 27 | 9 | 100 | 1800| 400 | 27 | 9 80 | 1400 310 | 27 |9 70 | 1200 270 | 27 | 54 | 140 | 2500| 600 | 27 | 9
20 | 120 | 1900| 480 | 30 |10 | 200 | 1600| 380 | 30 |10 80 | 1300 | 310 | 30 |10 70 | 1100 270 [ 30 | 6 140 | 2200| 560 | 30 |10
ae
Depth
ofecpht 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 alloys and heat-resistant alloys 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 % : Stocked in Japan



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQSVR VQMHVRB “Inch sizes

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

Roughing, Short cut length, 4 flute, Irregular helix flutes

B it Miling B e el Il I 0 Bt
When machine rigidity, work material rigidity and chip discharge are enough, please select the high efficiency cutting conditions. ©) @) ©) ©) )
When either machine rigidity, work material rigidity or chip discharge are not enough, please select the general-purpose cutting conditions.
. . . . ios T BHTA2 15°
High Efficiency Cutting Conditions (mm) =TT \ o Tvoe
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy m ’ D; ype
Mild Steel Carbon Steel, Alloy Steel, Martgnsitic Stainless Steels, | Stainless Stee!s, RE APMX -
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy o)
Material LF 8
ve n vf Ve n vf Ve n vf Ve n vf 7 n vf Lo L
pe (m/min) (min'1) (mm/min) ap (m/min) (min'1) (mm/min) ap (m/min) (min‘w) (mm/min) ap (m/min) (min‘1) (mmy/min) ap (m/min) (min‘1) (mmi/min) ap ‘ +.0006" g T S " Type2
S 120 {13000 720 3 | 100 [11000| 440 3 80 | 8500 | 340 3 60 | 6400| 250 | 1.5 | 150 |16000| 890 3 DC<.5000"| DC=.5000" >
RE APMX
4 120 | 9500 720 4 | 100 | 8000| 450 4 80 | 6400 | 340 4 60 | 4800| 250 | 2 150 |12000| 900 4 ) 8008” ) 8012” LE 8
5) 120 | 7600| 720 5 | 100 | 6400| 460 5 80 | 5100 | 300 5 60 |3800| 230 | 2.5 | 150 | 9500| 900 5 .250':5DCONS.375" DCbN=.500" e
6 120 | 6400| 720 6 | 100 | 5300| 460 6 80 | 4200 | 310 6 60 |3200| 240 | 3 150 | 8000| 900 6 0 0
7 120 | 5500 730 7 | 100 | 4500| 470 7 80 | 3600 | 330 7 60 |2700| 250 | 3.5 | 150 | 6800| 950 7 - .00035" | - .00043"
8 120 | 4800| 840 8 | 100 | 4000| 560 8 80 | 3200 | 400 8 60 | 2400| 300 | 4 150 | 6000|1100 8 . . . . . . o
9 | 120 | 4200/ 810 | 9 | 100 | 3500 540 | 9 | 80 |2800| 350 | 9 | 60 |2100| 260 | 45 | 150 | 5300[1000 | 9 @ SWART MIRACLE corner radlus, iregular heiix end mills for reducing vibration and for defivering stable
10 | 120 | 3800| 800 | 10 | 100 | 3200| 520 | 10 | 80 |2500| 340 | 10 | 60 |1900| 260 | 5 | 150 | 4800|1000 | 10 P g 9.app ' (inch)
12 120 | 3200| 750 | 12 | 100 | 2700| 480 | 12 80 | 2100 | 340 | 12 60 | 1600 260 | 6 150 | 4000 940 | 12 x| o
14 120 | 2700| 670 | 14 | 100 | 2300| 420 | 14 80 | 1800 | 300 | 14 60 | 1400 | 240 | 7 150 | 3400| 840 | 14 Order Number DC RE APMX LE DCON No.F § Type
16 120 | 2400| 620 | 16 | 100 | 2000| 380 | 16 80 | 1600| 290 | 16 60 | 1200| 220 | 8 150 | 3000| 780 | 16 %)
18
20| 120 | 1s00| 540 | 20 | 100 | 1600| 350 | 20 | 80 | 300 260 | 0 | o0 | 90| 190 |10 | 150 | 2400| 680 | 20 VQMHVRBD1/8R008 1250 | 0080 | 3130 | 200 | 2500 |4 @1
VQMHVRBD1/8R010 .1250 .0100 .3130 2.00 .2500 4 () 1
Depth DC VQMHVRBD3/16R010 1875 .0100 4375 2.00 .2500 4 [ ) 1
of Cut Wap VQMHVRBD3/16R015 1875 .0150 4375 2.00 .2500 4 () 1
7l DC : Dia. VQMHVRBD3/16R020 1875 .0200 4375 2.00 .2500 4 () 1
G I p Cutti Conditi VQMHVRBD3/16R030 1875 .0300 4375 2.00 .2500 4 () 1
eneral Purpose Cutting Conditions (mm) VQMHVRBD1/4R008 2500 .0080 6250 2.50 2500 4| @ | 2
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy VQMHVRBD1/4R010 2500 .0100 6250 2.50 2500 4 Y 2
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, | Stainless Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy VQMHVRBD1/4R015 .2500 .0150 .6250 2.50 .2500 4 ® 2
M=l VQMHVRBD1/4R020 .2500 .0200 .6250 2.50 .2500 4 | @ | 2
VQMHVRBD1/4R030 .2500 .0300 .6250 2.50 .2500 4 [ 2
e ve n | v a0 ve n | v a0 ve n | v a0 ve n | v o ve n | v o VQMHVRBD5/16R010 3125 .0100 .7500 2.75 3125 4 (] 2
(m/min) | (min") | (mm/min) (m/min) | (min") | (mm/min) (m/min) | (min") | (mm/min) (m/min) | (min") | (mm/min) (m/min) | (min") | (mm/min) VQMHVRBD5/16R015 3125 .0150 7500 275 3125 4 [ 2
& 100 |11000| 490 3 80 | 8500 | 300 3 60 | 6400 | 200 3 50 |5300| 170 | 1.5 | 120 |13000| 580 3 VQMHVRBD5/16R020 3125 .0200 .7500 2.75 3125 4 (] 2
4 100 | 8000| 490 4 80 | 6400 | 310 4 60 | 4800 | 200 4 50 |4000| 170 | 2 120 | 9500| 580 4 VQMHVRBD5/16R030 3125 .0300 7500 2.75 3125 4 ) 2
5 | 100 | 6400| 490 5 80 | 5100| 310 5 60 | 3800 | 200 5 50 |3200| 170 | 2.5 | 120 | 7600| 580 5 VQMHVRBD5/16R060 3125 .0600 7500 2.75 3125 4 PY 2
6 | 100 | 5300 490 | 6 [ 80 | 4200 310 | 6 | 60 {3200 200 | 6 [ 50 | 2700 170 | 3 120 | 6400| 580 | 6 VQMHVRBD3/8R010 3750 0100 8750 3.00 3750 4 | @ 2
7 100 | 4500| 500 7 80 | 3600 | 320 7 60 | 2700 | 200 7 50 |2300| 170 | 3.5 | 120 | 5500| 620 7 VQMHVRBD3/8R015 3750 0150 8750 3.00 3750 4 P 2
8 100 | 4000| 600 8 80 | 3200 | 380 8 60 | 2400 | 240 8 50 | 2000| 200 | 4 120 | 4800| 720 8 VQMHVRBD3/8R020 3750 .0200 8750 3.00 3750 4 PS 2
9 100 | 3500 540 9 80 | 2800 | 330 9 60 | 2100 210 9 50 | 1800 | 180 | 4.5 | 120 | 4200| 650 9 VQMHVRBD3/8R030 3750 10300 8750 3.00 3750 4 ° 2
10 100 | 3200| 540 | 10 80 | 2500 | 330 | 10 60 | 1900 | 210 | 10 50 | 1600 | 180 | 5 120 | 3800| 640 | 10 VQMHVRBD3/8R040 3750 0400 8750 3.00 3750 4 ° 2
12 100 | 2700| 510 | 12 80 | 2100 320 | 12 60 | 1600 | 210 | 12 50 | 1300| 170 | 6 120 | 3200| 600 | 12
VQMHVRBD3/8R060 .3750 .0600 .8750 3.00 .3750 4 (] 2
14 100 | 2300| 460 | 14 80 | 1800 300 | 14 60 | 1400 190 | 14 50 | 1100| 150 | 7 120 | 2700| 540 | 14 VQMHVRBD3/8R090 3750 0900 8750 3.00 3750 4 ° 5
16 100 | 2000| 410 | 16 80 | 1600 | 290 | 16 60 | 1200| 170 | 16 50 990 | 140 | 8 120 | 2400| 500 | 16 ’ ’ ’ ’ ’
18 | 100 | 1800 390 | 18 | 80 |1400| 260 | 18 | 60 | 1200| 170 | 18 | 50 | 880| 130 | 9 | 120 | 2100 460 | 18 Lol U -5000 0100 112310 3.50 -5000 4alef2
20 | 100 | 1600| 360 | 20 | 80 |1300| 260 | 20 | 60 | 950 150 | 20 | 50 | 800| 130 |10 | 120 | 1900| 430 | 20 VQMHVRBD1/2R015 -5000 0150 1.1250 3.50 -5000 41 o] 2
VQMHVRBD1/2R020 .5000 .0200 1.1250 3.50 .5000 4 () 2
Depth be VQMHVRBD1/2R030 .5000 .0300 1.1250 3.50 .5000 4 () 2
of Cut % % I & VQMHVRBD1/2R060 .5000 .0600 1.1250 3.50 .5000 4 () 2
/ DC : Dia. VQMHVRBD1/2R090 .5000 .0900 1.1250 3.50 .5000 4 () 2
(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. VQMHVRBD1/2R120 -5000 1200 1.1250 3.50 -5000 4 e 2
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. (Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
(Note 2) Effective cutting of stainless steel, titanium alloys and heat-resistant alloys etc. can be achieved with the use of emulsion. When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
(Note 3) Chattering can still occur if the machine rigidity and clamping method are insufficient. % Number of Flutes
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



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQM HVRB “Inch sizes

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

Il Shoulder Milling (inch)
Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy
Work
Material
High Speed |General Purpose High Speed |General Purpose High Speed |General Purpose
Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ae ap ae ap ae
n vf n vf n vf n vf n vf n vf
(min™) | (IPM) | (min™) | (IPM) (min™) | (IPM) | (min™) | (IPM) (min™) | (IPM) | (min™) | (IPM)
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 |.110 | 4000 |49.1| 3300 |26.8| .56 |.110 | 3300 | 49.4 | 2700 | 26.8 | .56 |.110
1/2 3800 | 74.8| 3000 | 39.0| .75 |.150 | 3000 | 43.5| 2500 |24.0| .75 |.150 | 2500 | 43.3 | 2000 | 22.8 | .75 |.150
ae
Depth
of Cut el
Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy
Work | Cobaly Chromium Alloy
Material
High Speed |General Purpose High Speed |General Purpose High Speed |General Purpose
Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ae ap ae ap ae
n vf n vf n vf n vf n vf n vf
(min™) | @PM) | (min™) | (IPM) (min”) | @PM) [ (min™) | (IPM) (min™) | @PM) [ (min™) | (IPM)
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 A7 | .031
3/8 2500 | 30.7 | 2300 | 18.5| .56 |.075 | 6000 |109.0, 4700 |55.1 | .56 |.110 | 1300 |10.6 | 1000 | 5.5 | .56 |.038
1/2 1900 | 27.5| 1800 |17.3 | .75 |.100 | 4500 | 88.6| 3500 | 47.2| .75 |.150 | 1000 | 10.1 750 | 5.1 | .75 | .050
ae
Depth
of Cut ap

(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
(Note 2) Effective cutting of stainless steel, titanium alloy and heat-resistant alloy can be achieved with the use of water-soluble cutting fluid.
(Note 3) Higher feeds and speeds can be used for smaller depth of cut.

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

reduced proportionately.

H Slot Milling (inch)
Carbon Steel (—30HRC) Alloy Steel, Pre-hardened Steel Austenitic Stainless Steel, Titanium Alloy
Work
Material
High Speed General Purpose High Speed General Purpose High Speed General Purpose
Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ap ap
n vf n vf n vf n vf n vf n vf
(min™) | (1PM) | (min™) | (IPM) (min™) | (IPM) | (min") | (IPM) min™) | (1PM) | (min") | (IPM)
1/8 | 15000 | 59.1 | 10000 | 26.0 .130 | 12000 | 30.2 8000 | 134 .130 | 10000 | 26.8 6000 | 10.6 .130
3/16 | 10000 | 75.6 6700 | 33.5 .190 8000 | 35.9 5300 | 15.7 .190 6700 | 28.5 4000 | 11.4 .190
1/4 7500 | 74.4 5000 | 32.7 .250 6000 | 39.7 4000 | 17.3 .250 5000 | 29.1 3000 | 11.4 .250
5/16 | 6000 | 66.1 4000 | 29.1 .310 4800 | 37.8 3200 | 16.5 .310 4000 | 31.5 2400 | 12.6 .310
3/8 5000 | 61.4 3300 | 26.8 .380 4000 | 34.0 2700 | 15.0 .380 3300 | 33.8 2000 | 134 .380
1/2 3800 | 47.9 2500 | 20.9 .500 3000 | 29.8 2000 | 13.0 .500 2500 | 31.5 1500 | 12.6 .500
DC
Depth
of Cut ap
4 DC : Dia.
Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy
Work | Cobarly Chromium Alloy
Material
High Speed General Purpose High Speed General Purpose High Speed General Purpose
Cutting Cutting Cutting Cutting Cutting Cutting
DC ap ap ap
n vf n vf n vf n vf n vf n vf
(min") | (PM) | (min™) | (IPM) min™y | (PM) | (min") | (IPM) min") | (PM) | (min") | (IPM)
1/8 | 6000 | 15.1 5000 8.3 .063 | 18000 | 70.9 | 12000 | 31.1 .130 | 3000 | 6.14 | 2500 3.4 .038
3/16 | 4000 18.3 3300 9.8 .094 (12000 | 90.7 8000 | 394 .190 2000 | 6.80 1700 3.8 .056
1/4 | 3000 | 19.8 | 2500 | 11.0 .130 [ 9000 | 89.3 6000 | 39.4 .250 1500 | 7.09 1300 3.9 .075
5/16 | 2400 18.9 2000 10.2 .160 7200 | 79.4 4800 | 35.0 310 1200 | 7.56 1000 4.3 .094
3/8 2000 17.0 1700 9.4 .190 6000 | 73.7 4000 | 32.3 .380 1000 | 8.19 840 4.7 .110
1/2 1500 | 14.9 1300 8.7 250 | 4500 | 56.7 3000 | 24.8 .500 750 | 7.56 630 4.3 .150
DC
Depth
of Cut ap
A 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.



Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHVRB & jgz%

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

(mm)

e | (e | ey | sty | omees e |vom Beummleg] Oy | Auminum Aty N e e | oaemx | e | ocon el B e
©) O ©) ©) O b
7 BHTA215° VQMHVRBD1200R250 12 25 26 75 12 4 () 2
\ ol 1 L | TypeT VQMHVRBD1200R300 12 3 26 75 12 4 () 2
) = VQMHVRBD1600R100 16 1 35 90 16 4 * 2
RE APMX z VQMHVRBD1600R150 16 1.5 35 90 16 4 * 2
LF g VQMHVRBD1600R200 16 2 35 90 16 4 * 2
0.2<RE<6.35 VQMHVRBD1600R250 16 2.5 35 90 16 4 * 2
+0.015 VQMHVRBD1600R300 16 3 35 90 16 4 * 2
DC.12 DC>12 8 E— Type2 VQMHVRBD1600R400 16 4 35 90 16 4 * 2
] 802 ] 803 o _ VQMHVRBD1600R500 16 5 35 90 16 4 * 2
4<DCON=6 | 8<DCON<10 | 2<DCON16 | DCON=20 " LF 3 L LI ALY 20 1 20 ALy ab a1 x |2
0 0 0 0 e VQMHVRBD2000R150 20 1.5 45 110 20 4 * 2
- 0.008 ~ 0.009 _0.011 - 0.013 VQMHVRBD2000R200 20 2 45 110 20 4 | x| 2
@ SMART MIRACLE corner radius, irrggular helix end mills for red.ucin.g vibration and for delivering stable xgmnxi:g;gggi;gg ;8 2'5 32 ﬁg ;8 j : ;
performance on difficult-to-cut materials and long overhang applications.
(mm) VQMHVRBD2000R400 20 4 45 110 20 4 * 2
VQMHVRBD2000R500 20 © 45 110 20 4 * 2
* 5 VQMHVRBD2000R635 20 6.35 45 110 20 4 * 2
Order Number DC RE APMX LF DCON No.F| & |Type - - — - -
N (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.
VQMHVRBD0200R020 2 0.2 4 45 4 4 ® 1 % Number of Flutes
VQMHVRBD0200R030 2 0.3 4 45 4 4 ° 1
VQMHVRBDO0300R020 3 0.2 8 45 6 4 ° 1
VQMHVRBDO0300R030 8 0.3 8 45 6 4 () 1
VQMHVRBD0300R050 3 0.5 8 45 6 4 ® 1
VQMHVRBD0400R020 4 0.2 11 45 6 4 () 1
VQMHVRBD0400R030 4 0.3 11 45 6 4 ° 1
VQMHVRBD0400R050 4 0.5 11 45 6 4 () 1
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
VQMHVRBDO0800R030 8 0.3 19 60 8 4 () 2
VQMHVRBD0800R050 8 0.5 19 60 8 4 () 2
VQMHVRBD0800R100 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

(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.

% Number of Flutes

@ : USA Stock > : Stocked in Japan



Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHVRB

Corner radius, Medium cut length, 4 flute, Irregular helix flutes
Il Shoulder Milling

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

Hl Shoulder Milling

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

High Efficiency Cutting Conditions

High Efficiency Cutting Conditions

(mm) (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Stainless Copper, Copper Alloy Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy Work
Material Material
b (m)ln(w:in) (m?n’1) (mn\lllrnin) <P &8 (m)lriin) (m?n'“) (mn\lllrnin) ep | &8 (m)lr;:in) (m?n'“) (mnY/Imn) Elp | &S (m)lr;in) (m?n'*) (mn\1l/rnin) Elp | &S pc (m)lmcin) (m?n*) (mrr://:nin) Glp | e (m)l;in) (m?n’1) (mrr://:nin) elp | e
2 | 150 |24000| 2400 | 3 0.6 | 120 |19000| 1100 | 3 0.6 | 100 |16000| 830 | 3 0.6 | 75 |12000f 720 | 3 0.4 2 | 180 |29000|2900 | 3 0.6 | 40 |6400| 230 | 3 0.2
3 | 150 |16000| 2600 | 4.5| 0.9 | 120 |13000| 1200 | 4.5 | 0.9 | 100 |11000| 880 | 45| 0.9 [ 75 | 8000| 770 | 45| 0.6 3 | 180 |19000| 3000 | 45| 09 | 40 |4200| 240 | 45| 0.3
4 | 150 |12000| 2600 | 6 1.2 | 120 | 9500|1300 | 6 1.2 | 100 | 8000| 900 | 6 12 | 75 | 6000| 790 | 6 0.8 4 | 180 |14000| 3000 | 6 12 | 40 3200 | 240 | 6 0.4
5 [ 150 | 9500|2600 | 7.5| 1.5 | 120 | 7600|1300 | 7.5 | 1.5 | 100 | 6400| 900 | 7.5 | 1.5 | 75 | 4800 810 | 75| 1 5 | 180 |11000|3000 | 7.5 | 1.5 [ 40 | 2500 | 240 | 75| 05
6 | 150 | 8000|2600 | 9 1.8 | 120 | 6400|1300 | 9 1.8 | 100 | 5300|1100 | 9 18 | 75 | 4000| 810 | 9 12 6 | 180 | 9500|3000 | 9 18 | 40 [2100| 250 | 9 0.6
8 | 150 | 6000|2500 | 12 2.4 | 120 | 4800|1300 |12 2.4 [ 100 | 4000|1200 | 12 24 | 75 | 3000| 840 | 12 1.6 8 | 180 | 7200 3000 | 12 24 | 40 | 1600 | 260 | 12 0.8
10 | 150 | 4800|2300 | 15 3 120 | 3800|1200 | 15 3 100 | 3200| 1300 | 15 3 75 | 2400 770 | 15 2 10 | 180 | 5700|2700 | 15 3 40 11300 | 290 | 15 1
12 | 150 | 4000|1900 | 18 3.6 | 120 | 3200 1200 | 18 3.6 [ 100 | 2700|1200 | 18 3.6 [ 75 | 2000 720 | 18 2.4 12 | 180 | 4800|2300 | 18 3.6 | 40 |1100 | 280 | 18 1.2
16 | 150 | 3000| 1600 | 24 4.8 | 120 | 2400| 960 | 24 4.8 [ 100 | 2000| 960 | 24 48 | 75 | 1500| 600 | 24 3.2 16 | 180 | 3600| 1900 | 24 48 [ 40 | 800 | 200 | 24 1.6
20 | 150 | 2400|1300 | 30 6 120 | 1900| 760 |30 6 100 | 1600| 770 | 30 6 75 | 1200| 480 | 30 4 20 | 180 | 2900| 1600 | 30 6 40 | 640 | 160 | 30 2
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 25 | 180 | 2300|1300 | 375 | 7.5 | 40 | 510 | 130 | 375 | 25
ae je— a€
Depth Depth
of Cut ap of Cut ap
General Purpose Cutting Conditions (mm) General Purpose Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Stainless Copper, Copper Alloy Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy Work
Material Material
pe (m}lrﬁin) (minn'1) (mn\lllfnin) api @ (m}lriin) (m?n'“) (mn\ll/:nin) api i ae (m}lrﬁin) (m?n'*) (mn\1I/rfnin) apit e (m}lr;in) (m?n") (mn?/fnin) apiifae pe (myrﬁin) (m?n'1) (mrrY/Inin) api| - as (m)ln(iin) (m?n’1) (mn:l/:nin) apt ) ae
2 | 120 19000/ 1300 | 3 0.6 | 100 |16000| 630 | 3 0.6 80 [13000| 450 | 15 | 0.2 | 70 (11000| 440 | 3 0.4 2 | 140 |22000| 1500 | 3 0.6 | 30 |4800| 110 | 3 0.2
3 | 120 |13000| 1400 | 4.5| 0.9 | 100 (11000 700 | 45| 0.9 | 80 | 8500 450 | 22 | 0.3 [ 70 | 7400| 470 | 45| 0.6 3 | 140 |15000| 1600 | 45| 09 | 30 |3200| 120 | 45| 0.3
4 | 120 | 9500|1400 | 6 1.2 | 100 | 8000 700 | 6 12 | 80 | 6400| 470 | 3 0.6 [ 70 | 5600| 490 | 6 0.8 4 | 140 |11000| 1600 | 6 12| 30 |[2400| 120 | 6 0.4
5 | 120 | 7600|1400 | 7.5| 1.5 | 100 | 6400| 710 | 75| 1.5 | 80 | 5100| 470 | 45 | 0.9 | 70 | 4500 500 | 75| 1 5 | 140 | 8900|1600 | 75| 1.5 [ 30 |1900| 120 | 7.5 | 05
6 | 120 | 6400|1400 | 9 1.8 | 100 | 53001 710 | 9 1.8 | 80 | 4200 580 | 6 1.2 | 70 | 3700 500 | 9 12 6 | 140 | 7400|1600 | 9 18 | 30 |[1600| 130 | 9 0.6
8 | 120 | 4800|1300 | 12 2.4 | 100 | 4000| 740 |12 24 | 80 | 3200] 630 | 75 | 1.5 [ 70 | 2800| 520 | 12 1.6 8 | 140 | 5600 1600 | 12 24 | 30 [1200| 130 | 12 0.8
10 | 120 | 3800|1200 | 15 3 100 | 3200, 680 |15 3 80 | 2500| 660 | 9 1.8 | 70 | 2200 460 | 15 2 10 | 140 | 45001 1400 | 15 3 30 | 950 | 140 | 15 1
12 | 120 | 3200|1000 | 18 3.6 | 100 | 2700| 640 |18 3.6 80 | 2100, 610 |12 24 [ 70 | 1900| 450 | 18 2.4 12 | 140 | 3700|1200 | 18 3.6 [ 30 800 | 140 | 18 1.2
16 | 120 | 2400| 860 | 24 4.8 | 100 | 2000| 530 |24 48 | 80 | 1600| 510 |15 3 70 | 1400| 370 | 24 3.2 16 | 140 | 2800 1000 | 24 48 | 30 | 600 | 100 | 24 1.6
20 | 120 | 1900, 680 | 30 6 100 | 1600| 420 |30 6 80 | 1300| 410 |18 36 | 70 | 1100| 290 | 30 4 20 | 140 | 2200| 780 | 30 6 30 | 480 | 81 |30 2
25 | 120 | 1500 390 | 37.5| 7.5 | 100 | 1300| 340|375 | 7.5 | 80 | 1000| 210 |24 48 | 70 890| 230|375 | 5 25 | 140 | 1800| 670 | 375 | 7.5 | 30 | 380 | 64 | 375 | 25
ae je— ae
Depth Depth
of Cut &l 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 alloys and heat-resistant alloys 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.

(Note 2) Effective cutting of stainless steel, titanium alloys and heat-resistant alloys 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.



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQ M HVR B F Inch sizes
VQ M H V R B Corner radius, Medium cut length, 4 flute, Irregular helix flutes (For finish cutting)

i i i Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy .
Corner radius, Medium cut length, 4 flute, Irregular helix flutes B (2 AEHRO) e ooarRe) Stainioss Steel | Hoat Resistant Aloy|  CoPPerAlloy | Aluminum Alloy
H Slot Milling ©) @) O ©) @)

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

. _ . oy ) QA — Type1
High Efficiency Cutting Conditions (mm) , )
Carbon Steel, Alloy Steel,| Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy Heat Resistant Alloys 7 RE APMX %
Mild Steel Carbon Steel, Alloy Steel, | Martensitic Stainless Steels,| Stainless Steels, LF 8
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
015'<RE<.120"
Ve n vf Ve n vf Ve n vf Ve n vf Ve n vf Ve n vf "
OC iy | i [gomin)] - 2P { iy | i) | min)] 2P { iy | i || 2P { iy | i) || @P i) | i) || 2P i) (i) |y 2P +.0006
2 | 150 [24000(1200| 2 | 120 [19000] 610| 2 | 100 16000 640| 2 | 60 |9500] 300 | L | 180 [29000] 1500 2 | 30 | 4800 130 | 0.6 DC:-5°00" DC;-500°"
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 - .0008" - .0012"
4 | 150 (12000| 1900 | 4 | 120 | 9500| 910| 4 | 100 | 8000/ 700| 4 | 60 |4800| 460 | 2 | 180 |14000{2200| 4 | 30 |2400| 170 | 1.2 250'<DCON<.375" [DCON=.500"
5 | 150 | 95001900 5 | 120 | 7600| 910| 5 | 100 | 6400{ 720 5 | 60 |3800| 460 | 2.5 | 180 (110002200 | 5 | 30 | 1900 170 | 1.5 i 80035“ i 80043"
6 | 150 | 80001900 6 | 120 | 6400/ 1000 | 6 [ 100 | 5300/ 740| 6 | 60 |3200| 510 | 3 [ 180 | 95002300 6 | 30 |1600| 180 | 1.8 - -
8 | 150 | 6000/ 1700 8 | 120 | 4800/ 960 | 8 | 100 | 4000/ 800| & | 60 |2400| 480 | 4 180 | 720012000 8 | 30 [1200] 190 | 2.4 @ SMART MIRACLE corner radius, irregular helix end mills for reducing vibration and delivering stable
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 performance on finish cutting for difficult-to-cut materials such as inconel.
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 inch
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 (inch)
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 *| o
25 | 150 | 1900 760 | 12 | 120 | 1500| 420| 12 | 100 | 1300 420 12 | 60 | 760 | 210 |12 | 180 | 2300| 920| 12 | 30 | 380 100 | 7.5 Order Number DC RE APMX LF DCON No. F § Type
(%)
DC
Depth W@ VQMHVRBFD1/4R015 2500 0150 6250 2.50 2500 4 e | 1
4 bC-Di VQMHVRBFD1/4R030 .2500 .0300 .6250 2.50 .2500 4 () 1
— VQMHVRBFD5/16R015 3125 .0150 .7500 2.75 3125 4 [ ) 1
General Purpose Cutting Conditions () VQMHVRBFD5/16R030 3125 .0300 .7500 2.75 .3125 4 () 1
VQMHVRBFD5/16R060 3125 .0600 .7500 2.75 3125 4 [ ) 1
Carbon Steel, Alloy Steel,| Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Copper, Copper Alloy Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, | Martensitic Stainless Steels,| Stainless Steels, VQMHVRBFD3/8R015 3750 0150 8750 3.00 3750 4 o 1
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy VQMHVRBFD3/8R030 3750 .0300 .8750 3.00 .3750 4 ® 1
Material VQMHVRBFD3/8R060 3750 .0600 8750 3.00 3750 4 | o] 1
VQMHVRBFD3/8R090 .3750 .0900 .8750 3.00 .3750 4 ® 1
DC Ve n vf a Ve n vf Ve n vf 2 Ve n vf a Ve n vf a Ve n vf o VQM HVRBFD1/2R030 .5000 .0300 1.1250 3.50 .5000 4 ( ] 1
(mimin)| (min’) |(menmin)| 2P [ miny | (min) | (rmin)| (min”) (i) 2° [ miny | (min”) i) 2P i) (i o) 2P [ imin) | (i) | i 2P VQMHVRBFD1/2R060 5000 0600 1.1250 3.50 5000 4 ° 1
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 VQMHVRBFD1/2R090 .5000 .0900 1.1250 3.50 .5000 4 () 1
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 VQMHVRBFD1/2R120 5000 1200 1.1250 3.50 5000 4 PY 1
4 188 2288 228 g :g 2‘1188 ﬁg g 28 gggg 528 g 28 gggg ggg ;5 i;g 3288 1888 g gg iggg gg 12 (Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
S ’ ‘ When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
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 % Number of Flutes
8 | 100 | 4000/ 740 | 8 | 80 | 3200 420 | 8 | 60 |2400| 320 | 8 | 50 |2000| 260 | 4 | 120 | 4800] 890| 8 [ 25 | 990| 100 | 24
10 [ 100 | 3200/ 680 | 10 [ 80 | 2500 360 | 10 | 60 |1900| 350 | 10 | 50 |1600| 230 | 5 | 120 | 3800| 800| 10 | 25 | 800| 120 | 3
12 | 100 | 2700| 570 | 12 | 80 | 2100 330 | 12 | 60 |1600| 340 | 12 | 50 |1300| 210 | 6 | 120 | 3200| 680 | 12 [ 25 | 660 | 110 | 3.6
16 | 100 | 2000| 480 | 12 [ 80 | 1600 300 | 12 | 60 |1200| 250 | 12 [ 50 | 990| 180 | 8 | 120 | 2400 570| 12 | 25 | 500| 84 | 4.8
20 | 100 | 1600| 380 | 12 | 80 | 1300| 240 | 12 [ 60 | 950 | 200 | 12 | 50 | 800| 150 |10 | 120 | 1900 450| 12 | 25 | 400| 68 | 6
25 | 100 | 1300( 340 | 12 | 80 | 1000| 180 | 12 [ 60 | 760| 160 | 12 | 50 | 640| 120 |12 | 120 | 1500 400| 12 | 25 | 320| 50 | 7.5
DC
Depth ap
of Cut
! 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 alloys and heat-resistant alloys 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



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQM HVRBF'Inch sizes

Corner radius, Medium cut length, 4 flute, Irregular helix flutes (For finish cutting)

B Shoulder Milling (inch)
Carbon Steel (—30Hrc) Alloy Steel, Pre-hardened Steel Precipitation Hardening Stainless Steel,
Cobaly Chromium Alloy
Work
Material
n vf n vf n vf
b (min") | (PM) ap ae min"y | (M) ap ae min"y | (M) ap ae
1/4 7500 94.5 .38 .013 6000 47.2 .38 .013 3800 29.9 .38 .013
5/16 6000 99.2 A7 .016 4800 52.9 A7 .016 3000 33.1 A7 .016
3/8 5000 94.5 .56 .019 4000 50.4 .56 .019 2500 SIlES .56 .019
1/2 3800 71.8 75 .025 3000 425 75 .025 1900 26.9 75 .025
< ae
Depth of
Cut ap
Copper, Copper Alloy Heat Resistant Alloy
Work
Material
n vf n vf
pC (min™) (IPM) Re ae (min”) (IPM) L2 ae
1/4 9000 113 .38 .013 2000 9.5 .38 .008
5/16 7200 119 A7 .016 1600 10.1 AT .009
3/8 6000 113 .56 .019 1300 11.5 .56 .011
1/2 4500 85.0 .75 .025 1000 10.1 .75 .015
ae
Depth of 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) 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 work 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.

M Face Milling (inch)
Carbon Steel (—30Hrc) Alloy Steel, Pre-hardened Steel Precipitation Hardening Stainless Steel,
Cobaly Chromium Alloy
Work
Material
DC n vi ap ae n vi ap ae N vi ap ae
(min") (IPM) (min") (IPM) (min") (IPM)
1/4 5500 52.0 .013 .20 4500 28.3 .013 .20 2800 17.6 .013 .20
5/16 4400 48.5 .016 .25 3600 28.3 .016 .25 2200 17.3 .016 .25
3/8 3700 46.6 .019 .30 3000 26.0 .019 .30 1800 15.6 .019 .30
1/2 2800 35.3 .025 .40 2300 21.7 .025 40 1400 13.2 .025 .40

ae

Depth of

Copper, Copper Alloy Heat Resistant Alloy
Work
Material
DC n vf n vf
(min™) (IPM) ap 2 (min™) (IPM) &g 2e
1/4 6500 61.4 .013 .20 1500 6.6 .008 .20
5/16 5200 57.3 .016 .25 1200 7.6 .009 .25
3/8 4300 54.2 .019 .30 1000 8.8 .011 .30
1/2 3300 41.6 .025 .40 750 7.6 .015 .40

ae
Depth of a
Cut 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.

(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 work 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.




Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHVRBF & zgz%

Corner radius, Medium cut length, 4 flute, Irregular helix flutes (For finish cutting)

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy ) T
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  CoPPerAlloy | Aluminum Alloy l Shoulder Milling (mm)
O @) @) @) @) Carbon Steel, Alloy Steel, Pre-hardened Steel, Precipitation Hardening Copper, Copper Alloy Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, Stainless Steels,
Work Alloy Tool Steel Cobaly Chromium Alloy
Material
\ 0
1 —r Type1
’ [a]
= Ve n vf Ve n vf vC n vf vC n vf vC n vf
RE M LF ol pe (m/min)| (min”) | (mimin) a | ae (m/min)| (min") | (mmimin) a | ae (mimin)| (min") | (mmimin) a | a8 (mimin)| (min") | (mmimin) Ll (mimin)| (min”) | (mimi) a | ae
e 6 | 150 |8000({2600| 9 | 0.3 |120|6400{1300] 9 | 0.3 | 75 |4000{800| 9 | 0.3 | 180 [9500{3000| 9 | 0.3 | 40 |2100(250| 9 |0.18
8 [ 150 |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
03<RE<2 10 (150 [4800(2300| 15 | 0.5 | 120 |3800/1200| 15 | 0.5 | 75 |2400/ 770 | 15 | 0.5 [ 180 |5700|2700| 15 | 0.5 [ 41 (1300|290 | 15 | 0.3
'+_ — 12 | 150 [4000/1900| 18 | 0.6 [ 120 |3200{1200| 18 | 0.6 [ 75 [2000| 720 | 18 | 0.6 | 180 |4800(2300| 18 | 0.6 [ 41 |1100| 280 | 18 | 0.36
+0.015 16 | 150 (3000/1600| 24 | 0.8 [ 1202400 960| 24 | 0.8 [ 75 [1500| 600 | 24 | 0.8 | 180 |3600{1900| 24 | 0.8 | 40 | 800| 200 | 24 |0.48
DC<12 | DC>12 ”,
0 0
- 0.02 - 0.03 Depth ap
‘ DCON=6 |8<DCON<10|12<DCON<16 orcut
0 Erusrus
- 0.008 - 0.009 - 0.011
@ SMART MIRACLE corner radius, irregular helix end mills for reducing vibration and delivering stable M Face Milling (mm)
performance on finish cutting for difficult-to-cut materials such as inconel. Carbon Steel, Alloy Steel, Pre-hardened Steel, Precipitation Hardening Copper, Copper Alloy Heat Resistant Alloys
Mild Steel Carbon Steel, Alloy Steel, Stainless Steels,
(mm) Work Alloy Tool Steel Cobaly Chromium Alloy
Material
* e
Order Number bDC RE APMX LF DCON No. F § Type
2 DC Ve n vf ap | ae | V€ n vf ap | ae | V¢ n vf ap | ae | VC n vf ap | ae | V© n vf ap | ae
(mimin)| (min”") | (mmimin) (mimin)| (min’") | (mmirin) (mimin) | (min’" | (mmivin) (mimin) | (min | (nmiin) (mimin) | (min”) | (nmimin)
zgm:xﬁgigggggﬁgzg 2 82 12 :8 g j ° i 6 | 110 /5800({1400| 0.3 | 4.8 90 |4800| 770/ 0.3 | 4.8| 55 |2900| 460 | 0.3 | 4.8| 130 [6900/1700| 0.3 | 4.8| 30 |1600| 180 | 0.18| 4.8
VQMHVRBED R1 : 1 e 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
Q 0600R100 6 1 3 50 6 4 1o 1 10 | 110 3500(1100| 0.5 | 8 | 90 |2000| 640| 0.5 | 8 | 55 1800/ 400 | 0.5 | 8 | 130 (41001300 0.5 | 8 | 30 | 950/ 210 03 | 8
VQMHVRBFD0800R050 8 0.5 19 60 8 410 (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
VQMHVRBFD0800R100 8 1 19 60 8 4101 16 | 1102200 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
VQMHVRBFD1000R030 10 0.3 22 70 10 4 ® 1
VQMHVRBFD1000R050 10 05 22 70 10 4 | @ |1 Depth =
VQMHVRBFD1000R100 10 1 22 70 10 4 | @ | 1 of Cut %&p
VQMHVRBFD1000R200 10 2 22 70 10 4 ® 1
VQMHVRBFD1200R100 12 1 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.
VQMHVRBFD1200R200 12 2 26 75 12 4 | e | 1 When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
VQMHVRBFD1200R300 12 3 26 75 12 4 ° 1 (Note 2) Effective cutting of stainless steel, titanium alloys and heat-resistant alloys etc. can be achieved with the use of emulsion.
VQMHVRBFD1600R100 16 1 35 90 16 4 * 1 (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.
VQMHVRBFD1600R200 Le 2 55 2L - © L 1 (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.

% Number of Flutes

@ : USA Stock % : Stocked in Japan



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQ4SVB “Inch sizes & 450 % W Shoulder Milling (Slot Milling)

Ball nose, Short cut length, 4 flute, Irregular curve

(inch)
Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austeniti Titanium All )
“ ?’L;;%;Réy) - re(gagﬂch) = a(rse5rt1_>elz_|RC§ze a{>§2ﬁ|RCf c Stair'::lie:sn Islfee| Heatl g;'suigam%oy Copper Alloy Aluminum Alloy lCDZarbhon dStee::,I gltloyI Steel, Mild Steel, ,l’;\ustgr?titi? Ste:'nledss _Steesl,t Tit?niuné tAllcl)y,
re-nardene eel recipitation Hardening oStainless Steels,
o 9 ©) ) 9 M\;Vt(;:’ii(al Cobaly Chomium Alloy, Ferritic And Martensitic Stainless Steels
\ g8 ___—1BHTA212°
J 8 ] - - Type1 a<15° a>15° a<15° a>15°
RE APMX > RE n vf n vf ap pf n vf n vf ap pf
LU 3 (min™) (IPM) (min™) (IPM) (min™) (IPM) (min™) (IPM)
LE e .063 30000 283.5 20000 118.1 .0098 .0313 22500 189.0 15000 74.8 .0098 .0313
g .094 20000 220.5 13400 102.4 .0165 .0469 15000 137.8 10000 59.1 .0165 .0469
5 RE< 0 8L = . Type2 .125 15000 177.2 10000 82.7 .0197 .0626 11200 126.0 7500 55.1 .0197 .0626
+.0002" . .156 12000 169.3 8000 74.8 .0315 .0781 9000 126.0 6000 55.1 .0315 .0781
D(;< 000 (D= 50T RE LU § .187 10000 161.4 6700 70.9 .0394 .0937 7500 118.1 5000 51.2 .039%4 .0937
o : 5' LF a} .250 7600 149.6 5000 70.9 .0472 125 5600 118.1 3800 51.2 .0472 125
- .0008" - .0012"
N ., = " <pf
250 SODCONS‘375 DCOON—.500 Decpth of
- .00035" | - .00043" ut . | <
%///// . or
@ SMART MIRACLE irregular helix ball nose end mills for reducing vibration and for delivering stable
performance on difficult-to-cut materials such as inconel.
) Copper, Copper Alloys Heat Resistant Alloy
(inch) Work
* ~ Material
Order Number RE DC APMX LU DN LF DCON |No.F| 8 |Type
n
a<15° a>15° a<15° a>15°
VQ4SvBD1/8 .0625 1250 .188 .3126 1213 2.00 .2500 4 [ 1 RE N of N of ap pf N i N i ap pf
VQ4SVBD3/16 .0938 .1875 281 .4689 .1835 2.00 .2500 4 ° 1 (min™) (IPM) (min™) (IPM) (min™) (IPM) (min™) (IPM)
VQ4SVBD1/4 1250 | .2500 375 6252 | 2441 2.00 2500 [ 4 | @ | 2 063 | 36000 | 338.6 | 24000 | 1417 | .0098 | .0313 6000 | 252 4000 | 134 | .0051 | .0313
VQ4SVBD5/16 1562 | .3125 469 7811 | .3067 2.50 3125 | 4 | @ | 2 094 | 24000 | 2638 | 16000 | 122.0 | .0165 | .0469 | 4000 | 20.9 2700 | 9.8 | .0083 | .0469
VQ4SVBD3/8 1875 | .3750 563 9374 | .3693 2.75 3750 | 4 | @ | 2 125 | 18000 | 212.6 | 12000 | 98.4 | .0197 | .0626 3000 | 19.7 2000 | 83 | .0098 | .0626
VQ4SVBD1/2 2500 | .5000 750 | 12500 | .4882 3.00 5000 | 4 | e |2 156 | 14000 | 1969 | 9600 | 90.6 | .0315 | .0781 2400 | 16.9 1600 | 7.5 | .0157 | .0781
(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. .187 12000 192.9 8000 82.7 .0394 .0937 2000 16.5 1300 71 .0197 .0937
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. 250 9100 181.1 6000 86.6 0472 125 1500 13.8 1000 5.9 0236 0125
% Number of Flutes
<pf
Depth of
Cut p <
Y i

(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 steels, 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 work 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.

@ : USA Stock



Vibration Control End Mills for Machining Difficult-to-cut Materials

VQ4SV B & 450 % l Shoulder Milling (Slot Milling)

Ball nose, Short cut length, 4 flute, Irregular curve

(mm)
Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy . Carbon Steel, Alloy Steel, Austenitic Stainless Steel, Titanium Alloy,
(<30HRC) (£45HRC) (=55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy Copper Alloy Aluminum Alloy Mild Steel, Pre-hardened Steel Precipitation Hardening Stainless Steels, Cobaly Chromium Alloy,
O O @) O O Work Ferritic And Martensitic Stainless Steels
Material
\ z BHTA2 12°
J Q | - - Type ag15° a>15° a<15° a>15°
RZ APMX - RE Ve n vf Ve n vf ap pf Ve n vf Ve n vf ap pf
LU 8 (m/min) | (min”) |(mm/min)| (m/min) | (min™) |(mm/min) (m/min) | (min™) |(mm/min)| (m/min) | (min") |(mm/min)
LF e R 1 250 | 40000/ 8000 | 200 [32000| 3800 [ 0.17 [ 0.5 | 230 |36000| 6500 | 150 |24000| 2900 | 0.17 | 0.5
Z R 1.5 300 |32000| 7700 | 200 |21000| 3200 | 0.25 | 0.75 | 230 |24000| 4800 | 150 |16000f 1900 | 0.25 | 0.75
N R 2 300 |24000| 5800 | 200 |16000| 2800 | 0.33 | 1 230 |18000| 4000 | 150 |12000f 1700 0.33 | 1
1<RE<6 OL X . Tvpe2
= e N yp 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 Re |APMX z R 3 300 |16000| 4800 | 200 |10600| 2100 | 0.5 1.5 230 |[12000| 3200 | 150 | 8000/ 1400 | 0.5 1.5
DC=<12 Ly LF § R 4 300 [12000| 4300 | 200 | 8000 1900 | 0.8 2 230 | 9000| 3200 | 150 | 6000/ 1400 | 0.8 2
_802 R 5 300 | 9600| 4100 | 200 | 6400| 1800 | 1 2.5 230 | 7200| 3000 | 150 | 4800/ 1300 | 1 25
DCON=6 |3<DCON<10| DCON=12 R 6 300 | 8000| 4000 | 200 | 5300 1800 | 1.2 8 230 | 6000| 3000 | 150 | 4000/ 1300 | 1.2 3
0 0 0 <pf
- 0.008 - 0.009 - 0.011 Depth of =
@ SMART MIRACLE irregular helix ball nose end mills for reducing vibration and for delivering stable Cut WF@
performance on difficult-to-cut materials such as inconel. %
(mm) Copper, Copper Alloy Heat Resistant Alloys
o w5 Work
Order Number RE DC APMX LU DN LF DCON ([No.F| & |Type Material
(%)
VQ4SVBR0100 2 3 5 1.9 50 6 4 ) 1 <15 s < 15° o
VQ4SVBR0150 15 3 4.5 7.5 2.9 50 6 4 | e |1 RE - . | e | et ~ . 1 e | et
VvC n V vC n V vC n Vi vC n Vi
VQ4SVBR0200 2 4 6 10 3.9 50 6 4 b 1 (m/min) | (min") |(mm/min)| (m/min) | (min™) |(mm/min) (m/min) | (min™) |(mm/min)| (m/min) | (min") |(mm/min)
VQ4SVBR0250 2.5 S 75 12.5 4.9 50 6 4101 R 1 | 250 |40000] 8000 | 240 |38000| 4500 | 0.17 | 0.5 | 60 | 9600 | 960 | 40 | 6400 | 510 | 0.08 | 0.2
VQ4SVBRO0300 3 6 9 15 5.85 50 6 41 @2 R 1.5| 360 |38000| 9100 | 240 |25000| 3800 | 0.25 | 0.7 | 60 | 6400 | 640 | 40 | 4200 | 340 | 0.13 | 0.3
VQ4SVBR0400 4 8 12 20 7.85 60 8 41 x| 2 R 2 | 360 (29000 7000 | 240 |19000| 3300 | 0.33 | 1 60 | 4800 | 580 | 40 | 3200 260 |0.17 | 0.4
VQ4SVBR0500 5 10 15 25 9.7 70 10 4 [ x| 2 R 2.5| 360 [23000| 6400 | 240 | 15000 3100 | 0.42 | 1.2 | 60 |3800| 530 | 39 | 2500 250 | 0.21 | 0.5
VQ4SVBR0600 6 12 18 30 1.7 75 12 4 * 2 R 3 360 |[19000| 5700 | 240 | 13000/ 2600 | 0.5 1.5 60 | 3200 | 500 40 | 2100| 210 | 0.25 | 0.6
(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work. R 4 360 | 14000/ 5000 | 240 9600| 2300 | 0.8 2 60 2400 | 430 40 1600 | 190 | 0.4 0.8
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter. R 5 360 |12000| 5100 | 240 | 7700| 2200 | 1 25 63 | 2000 | 420 41 1300 | 180 | 0.5 1
% Number of Flutes R 6 360 | 9600| 4800 | 240 | 6400/ 2200 | 1.2 3 64 | 1700 | 350 41 | 1100 | 150 | 0.6 1.2

Depth of
Cut <ap
Z

(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 alloys and heat-resistant alloys 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) « is the inclination angle of the machined surface.

@ : USA Stock > : Stocked in Japan
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Technical Data

Benefits of the ZERO-u Surface

In addition to its low resistance, the stable cutting performance produces highly efficient

machining.
<Cutting Conditions> Cutting . . .
Work Material ~: AISI 304 SN Comparison of Cutting Resistance
End Mill : VQMHVDO600 (DC=6 mm) (PRI ey
Revolution : 2650 min-! 0 c tional
Cutting Speed - 165 SFM than 20% VQMHV onverona
Table Feed :12.6 IPM(.001 IPT) ARVENREYRN [ Lul Jdi. ] ] [
Depth of Cut :ap .236 inch (Slot Milling) (N) F -l P P ) O o 1
Overhang Length :.787 inch 600 F e A S Sl el st ol e Y i ot e L e ||
Cutting Mode  : Down(Climb) Cut { ]
External Coolant (Emulsion) ||
Machine : Vertical M/C (BT50) 0

VQSVR
Feature of Asymmetrical Nick

Improve the efficiency of fracture
resistance dispersing a load on the top of
nick by adopting the asymmetrical nick.

Nick Geometry of VQSVR

Achieve a long tool life without fracture

Large R
(The part putting a load on an edge)

N

Asymmetry

Small R
(The part not putting a load on an edge)

Cutting Amount of Each Nick Deviation of Nick at a Machining

Asymmetrical Nick Symmetrical Nick Stress A

e X Dug

The Advantage of Roughing End Mill

Roughing end mill achieves excellent performance under unstable machining,
such as bad clamp condition of work material and long overhang.

Work material Rigidity Tool Overhang Spindle Rigidity
Thin Plate Machining with Long Overhang BT20
Having a Distance between Clamp and Machining Part Small Spindle Rigidity
3 Claw Chuck, Weak Fixture Old Machine
Less Clamp Spots
. Low
Roughing
Sq uare / l
High o Short High

Compared to the roughing end mill, the square end mill excels in tool life and machining efficiency.
Therefore, when executing stable machining with high rigidity of work material, clamp, and main spindle, we recommend the
square end mill, even in rough machining.

DIAYEDGE

Roughing End Mill, 4 Flute, Irregular Helix Flutes
VOSVR ‘W j
Cutting Performance

VQSVR'’s asymmetrical geometry gives longer tool life than a symmetrical type.

; ; ; :
C tional |
onventional - [ )
(Symmetry Geometry) Chipping | Conventional
|
I I I |
L L L L
24 49 73.8 98 Cutting Length 73.8 feet
Cutting Length (ft) <Cutting Conditions>

Work Material - AlSI 304
Tool Size : DC=10rn_m
Revolution : 2500min (260 SFM)
Table Feed :24.0 IPM (.0024 IPT)

Depth of Cut :ap .118 inch, ae .197 inch
Cutting Mode : Shoulder Milling

External Coolant (Emulsion)
Machine : Vertical M/C (BT50)

VQSVR is machinable without vibration even with a thin wall.

Machined Surface of Wall Thickness 1mm <Cutting Conditions>
Work material T AlSI 304
Tool Size :DC=10mm

Stable Revolution -3200min’' (330 SFM)
"ET Il Table Feed :22.4 IPM (.0018 IPT)
Depth of Cut 1 ap .787 inch, ae .039 inch

(Irregular QlSVR

elix Roughmg)

Overhang Length : 1.38 inch
Cutting Mode : Shoulder Milling

|
l l
| |
| - " |
Conventional ! Vlbratlon ! External Coolant (Emulsion)
(Irregular Helix Roughing) ! Occurs ! Machine : Vertical M/C (BT50)
| | | |
j l j j
| | |
| . | |
Conventional | Vibration I |
(Iregular Square) | Occurs | |
| \ | |
Il Il Il Il
197 157 118 .079 .039

Wall Thickness (inch)

VQSVR can provide an excellent fracture resistance even in the machining with long overhang (overhang DC x4 or more)
Tool Life

| | Overhang Overhang Overhang
Overhang 1.38 inch Tool Life 1.38 inch 1.77 inch 2.36 inch
(i I?ISRVhR Overhang 1.77 inch SRUNIES VQSVR O O O
rregu ElIX Roug |ng -
Overhang 2.36 inch Conventional yAN X X

I I <Cutting Conditions>
Overhang 1.38 inch Work Material 1 AIS| 304

_ hipping Tool Size : DC=10m_m
_ Conventional | | Overhangﬂ 77inch Revolution :2550min (260 SFM)

(Silent Roughing) Fracture ! ! Table Feed :16.1 IPM (.0016 IPT)
I i Overhang 2.36 inch Depth of Cut rap .394 inch, ae .197 inch
| | ‘ | Overhang Length : 1.38 inch
: ‘ ‘ : Cutting Mode  : Shoulder Milling

0 16 33 49 66 82 External Coolant (Emulsion)
Cutting Length (ft) Machine : Vertical M/C (BT50)

Amsusisri mareriais us.A. - -



End Mill, 3 Flute for Drilling and Slot Milling End Mill, 4 Flute, Irregular Helix Flutes
VOMHZV VQMHV

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

VQMHVRB

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

VQMHZVOH

Stability and high efficiency achieved due to the Available in a wide range of corner radii, including large \
through coolant holes sizes suitable for aerospace components.
o B re VOMHVRBF
: _ _ R ; Ideal for finish machining of heat resistant alloys and \

precipitation hardening stainless steels due to the special
carbide substrate with excellent wear resistance.

a°#Bo#re

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

Optimized irregular helix angle improves cutting performance.
The combination of an excellent carbide substrate and SMART MIRACLE coating allows a wide range of machining applications.

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

<Cutting Conditions> <Finish Cutting> gi;Sthchommend;ﬁ:n
: ; ; | Work Material ~ : AISI 304 =2nd Recommendation
| Can continue End Mmill - VQMHZVD0800 (DC=8mm) FSt Finishing Cuting o inconel | _AISI [Titanium |~ AlsI
VQ MHZV ' machining Revolution : 2400min-! =) k= S17400 Alloy 304
| . C =
! Cutting Speed : 195 SFM g g
I I I | . Table Feed : Drilling 2.756, Slot Milling 14.173 IPM o VOMHVRB
l l l l fnmes (Drilling .001 IPR, Slot Milling .002 IPT) ° o O O © ©
! ! ! ! onger Depth of Cut :ap .118inch S VOMHVRB £
Broken  Conventional : : i Flute Length :.630 inch 1) For G(e?neral—purpose and || 2 VOMHVRBF © @) O O
‘ | | Tool Life ! Rough Cutti =]
i | | | Overhang Length : 1.181 inh ough Cutting
1 1 1 1 Cutting Mode : External Coolant (Emulsion)
0 100 200 300 400 500 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.

Rough Cutting

.008

<Gutting Condiions> Cutting Performance

Work Material -~ : AISI 304 c ) Wear Resistance against Super Alloys 006
End Mill : VQMHZVOHD0600 (DC=6mm . . : :
VOMHZVOH Broken Revolution - 3500 min! VQMHV.RBF achleve§ .tnple Ionggr tool life than Conventional
Cutting Speed  : 195 SFM conventionals when finish machining Inconel 718. /
/A

| | | Table Feed : 3.780-10.079 IPM(.001-.003 IPR) <Cutting Conditions>

.004

Frank Wear (inch)

|
|
i Depth of Cut :.118 inb Work Material : Inconel718
Conventional A ‘ Overhang Length :.787 inch End Mill : VQMHVRBFD1000R050
) Cutting Mode : Internal Coolant (Emulsion) (DC=10mm / RE=0.5mm)
‘ ‘ ‘ i | Internal qulant Machine : Vertical M/C (BT50) Revolution - 950min”’ 002 VQ M HVR B F
| | | | | Allowed Higher Cutting Speed  : 100 SFM :
! ! ! ! ! Feed per Rev. Table Feed :4.331 IPM(.001 IPT)
) Depth of Cut 1ap .197 inch, ae .012 inch
Broken Conven:honal B i i i O\e;grhe?ng Il_jength : ?p378 inl:r;f ae inc
f | - 0 1 1 1 |
! ! ! ! | | Cutting Mode : Down(Climb) Cut 0 16.40 32.81 49.21 65.62
! ! ! ! ! L External Coolant (Emulsion) Cutting Length (ft
.0008 .0012 .0016 .0020 .0024 .0028 .0030 .0040 Machine : Vertical M/C (BT50) 9 9

Feed per Revolution (IPR)

64
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Cutting Performance

Efficiency Comparison in AlISI 304
Compared to conventional machining time can be shortened by using high efficiency machining methods.

Maximum of Slot Milling Feed Rate

<Cutting Conditions>
Work Material 1 AISI 304

|
| End Mill : VQMHVD1000 (DC=10mm)
VOoMHYV ] oo ivone
‘ ‘ ‘ ‘ ‘ | Cutting Speed ~ : 490 SFM
! N ! ! ! ! Table Feed :15.12-105.83 IPM
Conventional A | I I Feed per Tooth  :.001-.006 IPT
| | | 1 1 1 Depth of Cut :.394 inch
| | |
|

Overhang Length : 1.299 inb

Cutting Length 1 9.843 inch/pass

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

Conventional B

Conventional C

Efficiency

|

|

|

|

|

| | :
|

Conventional D |

|

|
|
|
|
|
|
|
|
|
|
| |
| |
| |
| |
| |
| |
| |
| | |
| | |
| | |
l l l
0 .0008 .0016 .0024 .0031 .0039 .0047 .0055
Feed per Tooth (IPT)

Comparison of Tool Life when Machining Titanium Alloy
The wear resistance of SMART MIRACLE End Mills exceeds that of conventional end mills when machining Ti-6Al-4V.

.008 AV4 <Cutting Conditions>
Conventional A Work Material : Ti-6Al-4V
End Mill : VQMHVD0600 (DC=6mm)
Revolution : 8000 min-'
.006 Cutting Speed 1490 SFM
Conventional B VQMHV Table Feed : 63 IPM(.002 IPT)
Fracture/’ Depth of Cut :ap .236 inch, ae .012 inch
/ Overhang Length :.787 inch
.004 Cutting Mode : Down(Climb) Cut

External Coolant (Emulsion)

VOMHV Machine : Vertical M/C (BT40)
Provides

Excellent Wear

Resistance

.002

Second Face Wear Width (inch)

0 164 328 492
Cutting Length (ft)

Comparison of Wear in Cobalt Chromium Alloy
Long tool life even when machining cobalt chromium alloy used in the medical industry.

00315 Wear at the depth of cut point after 98.43 feet machining

Conventional

.00236

// VQMHV
.00157

// Conventional
.00078

<Cutting Conditions>

VQMHYV

Second Face Wear Width (inch)

0 L L L ! Work Material : Cobalt Chromium Alloy
0 32.81 65.62 98.43 131.23 End Mill : VQMHVD0600 (DC=6mm) .
Cutting Length (ft) Revolution : 3700 min-? !
Cutting Speed 1227 SFM l
Table Feed 129 IPM(.002 IPT) 4
Depth of Cut 1ap .079 inch, ae .012 inch
Overhang Length :.787 inch
Cutting Mode : Down(Climb) Cut
External Coolant (Emulsion)

Machine : Vertical M/C (BT40)

DIAYEDGE

End Mill, 4 Flute, Irregular Helix Flutes

VQJIHV

Cutting Performance

Irregular helix provides an excellent finishing performance without vibration.

ae .004 inch ae .004 inch ¢ ing conditions>
i i N 5 Work Material ~ : AISI 304
Ra11.22 | } LR £ 8 Tool Size :DC=10mm
VQ JHV ! ! Vibration ; 4 Revolution : 2500 min-! (260 SFM)
Rz:55.98 ! Table Feed £19.7 IPM (.002 IPT)
I Depth of Cut :ap 1.18 inch, ae .004 or .039 inch
} | Overhang Length : 1.77 inch
Ra:48.81 | Cutting Mode  : Shoulder Milling
Conventional ‘ | External Coolant (Emulsion)
Rz:280.2 Machine : Vertical M/C (BT50)
1 |
| |
0 197 394

Surface Roughness (u-inch)

Surface roughness is improved by decreasing a Feed per Tooth.
Surface Roughness (ae .012 inch)

<Cutting Conditions>
Work Material 1 AISI 304

Tool Size :DC=10mm
fz .0004 IPT Revolution : 2500 min-' (260 SFM)
Table Feed : 3.93-39.37 IPM (.0004-.0039 IPT)

Depth of Cut :ap 1.18 inch, ae .012 inch
Overhang Length : 1.77 inch
Cutting Mode : Shoulder Milling

External Coolant (Emulsion)
Machine : Vertical M/C (BT50)

fz .0020 IPT

fz .0039 IPT

| |
0 39 78 118 157
Surface Roughness (p-inch)

Available condition for finishing is ae .020inch or less when considering only the roughness of machining surface.
Surface Roughness (fz .002 IPT)

| |
Ra:10.63

<Cutting Conditions>
Work Material 1 AISI 304

|
| Tool Size :DC=10mm

ae .004" L Revolution : 2500min-1 (260 SFM)
Rz:521.01 Table Feed :19.7 IPM (.002 IPT)

Depth of Cut :ap 1.18 inch, ae .004- .020 inch
Overhang Length : 1.77 inch
Cutting Mode : Shoulder Milling

External Coolant (Emulsion)
Machine : Vertical M/C (BT50)

ae .012"

0 39 78 118 157
Surface Roughness (u-inch)

Amsusisri mareriats us.A. - </



Ball Nose, 4 Flute, Irregular Curve

VQ4SVB

Irregular curve and irregular pitch.

Cutting Performance

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

Conventional
W VQ4SvB
300%
Double
200%
100%

Inconel718 AISI S17400 Titanium Alloy
ap=.098 ae=.02 inch ap=.098 ae=.02 inch ap=.098 ae=.02 inch

Comparison of Edge Wear when Shoulder Milling AISI $17400
.008

=

g

£ .006

o

i Conventional
g .004 -

: .////
&

T .002

VQ4SVB
]

00 16404 32806 49215 65617 82021 98425 114829
Cutting Length (ft)
<Cutting Conditions>
Work Material 1 AISI S17400

End Mill : VQ4SVBR0500 (RE=5mm)
Revolution : 2600min-"

Cutting Speed 1230 SFM

Table Feed :20.47 IPM (.002 IPT)

Depth of Cut :ap .098 inch, ae .020 inch
Overhang Length :.787 inch
Cutting Mode : Down(Climb) Cut

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

4 flutes, Helix angle 45°
Dedicated carbide substrate gives
excellent wear resistance.

Comparison of Edge Wear when Shoulder Milling Inconel 718

.008
Conventional A
Conventional B
- VV/ /

004 Triple
.002

Edge Wear (inch)

0 32.81 65.62 98.43 131.23 164.04
Cutting Length (ft)

<Cutting Conditions>
Work Material : Inconel718

End Mill : VQ4SVBR0500 (RE=5mm)
Revolution : 1100 min-*

Cutting Speed : 100 SFM

Table Feed 1 8.66 IPM (.002 IPT)

Depth of Cut 1 ap .098 inch, ae .020 inch
Overhang Length :.984 inh
Cutting Mode : Down(Climb) Cut

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

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

’_S‘ Conventional
=
£ .006 ya
°
S /
©
g .004
&
T .002
VQ4SVB
n
0

0 6562 13123 19685 26247 32808 39370 45932 524.934
Cutting Length (ft)

<Cutting Conditions>

Work Material : Ti-6Al-4V

End Mill : VQ4SVBR0500 (RE=5mm)
Revolution : 4800min-"

Cutting Speed 1490 SFM

Table Feed 1 37.8 IPM (.002 IPT)

Depth of Cut :ap .098 inch, ae .020 inch
Overhang Length :.984 inb
Cutting Mode : Down(Climb) Cut

External Coolant (Emulsion)
Machine : Vertical M/C (BT40)
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VIBRATION CONTROL END MILLS WITH MULTIPLE THRU-COOLANT
HOLES FOR DIFFICULT-TO-CUT MATERIALS

DIACEDGE
CoolStar series

Highly effective machining of
titanium and stainless steel
aerospace components.

Multiple Thru-Coolant Holes .4

B LR R R R S 1 32

The multiple thru-coolant hole system and spiral
arrangement of the coolant holes greatly improves
welding resistance and allows for a wide-range of
machining applications while the vibration control
design provides excellent stability making it especially
suited for machining of difficult-to-cut materials.

SMART MIRACLE Coating

Smart Miracle end mills have been treated with a newly
developed (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. This is the next generation of coated end mills that
delivers long tool life when machining stainless steels and
other difficult-to-cut materials.

Smoothened Surface
“ZERO-p Surface”

Newly Developed

(Al, Cr)N Group Coating

Super-fine-particle,
Super-hard Base Material

ZE RO'“ Surface Cutting

Resistance . . .
With the unique ZERO-p Surface, the cutting edge retains (TS Comparison of Cutting Resistance

its sharpness. While previous technologies often resulted in fhn 20% VQMHV _ Conventional
diminished sharpness, the ZERO-u Surface achieves both _ﬁu_ L] U: e
smoothness and sharpness, as well as longer tool life. - [

UNRENNNRNRE AL NUNNRA !

600

1 |
éﬁﬁao(;g <Cutting Conditions>
Workpiece Material: AISI 304 Depth of Cut : ap=.236 inch
Tool : VQMHVDO0600  Overhang Length : .787 inch

(DC=6mm) Cutting Mode : Down(Climb) Cut

Revolution 1 n=2650min-’ Internal Coolant
Cutting Speed  : vc=165 SFM (Emulsion)
Table Feed :vf=12.6 IPM Machine : Vertical MC (BT50)

SMART MIRACLE Coating

Conventional Coating (.001 IPT)

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

140%
Efficiency

Chip Packing

39.370 59.055

<Cutting Conditions>
Workpiece Material : AISI 304

Tool : VQ6MHVCh|D1600 (DC=16mm)
Revolution :n=2000min (330 SFM)
Depth of Cut : ap=.472 inch, ae (Trochoid Pitch)=.094 inch
Cutting Mode : Trochoid Milling, Down(Climb) Cut

Internal Coolant (Emulsion)
Machine : Vertical MC (BT50)



Vibration Control End Mills with Multiple Thru-Coolant Holes
for Difficult-to-Cut Materials

VQ6MHVCH

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

OO:OHC VO6MHVRBCH @43?%
g,/' 45° Corner radius, Medium cut length, 6 flute, Irregular helix flutes, With multiple thru-coolant holes @ ®

- iti itani - Carbon Steel, Alloy Steel | Pre-hardened Steel [ Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
Carb‘}fggi';g'éy)sme' Pre F;T;Q;"Cftee' ”a{ggg‘;d;c‘;*e' Ha{gggﬁ‘,’;{%ee' sistente He;;‘a"e'ggt:n"{’,{;,oy CopperAlloy | Aluminum Alloy (<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy| _ SOPPerAlloy | Aluminum Alloy
O O ® © O ©) @) © © @)
N Y e——— R ]
CoolStar NS ,, I S | et CoolStar } S Typet
% % RE APMX §
LF Q LF g
[a]
@ 0.5<RE<4
+0.015
DC<12 | DC>12 DC=12 | DC>12
0 0 0 0
- 0.020 - 0.030 - 0.020 - 0.030
DCON=10 | DCON=12 | DCON=16 | DCON=20 DCON=10 | DCON=12 | DCON=16 | DCON=20
0 0 0 0
- 8.009 - 8.011 - 8.011 - 8.013 @ - 0.009 - 0.011 - 0.011 - 0.013
@ Vibration control end mill with multiple thru-coolant holes ensures stable machining on difficult-to-cut materials @ Vibration control corner radius end mill with multiple thru-coolant holes ensures stable machining on difficult-to-
and applications requiring long overhangs. (mm) cut materials and applications requiring long overhangs. (mm)
mm
* *

Order Number DC APMX LF DCON No.F | Stock | Type Clraler AUz bC RE APMX LF DCON  [No.F| Stock | Type
VQ6MHVCHD1000 10 > 70 10 6 ° 1 VQ6MHVRBCHD1000R050 10 0.5 22 70 10 6 ® 1
VQE6MHVCHD1200 12 26 75 12 6 ° 1 VQ6MHVRBCHD1000R100 10 1 22 70 10 6 () 1
VQ6MHVCHD1600 16 32 90 16 6 ° 1 VQ6MHVRBCHD1200R050 12 0.5 26 75 12 6 () 1
VQ6MHVCHD2000 20 38 100 20 6 ° 1 VQ6MHVRBCHD1200R100 12 1 26 75 12 6 () 1

% Number of Flutes VQ6MHVRBCHD1600R100 16 1 32 90 16 6 (] 1
VQ6MHVRBCHD1600R300 16 3 32 90 16 6 () 1
VQ6MHVRBCHD1600R400 16 4 32 90 16 6 (] 1
VQ6MHVRBCHD2000R100 20 1 38 100 20 6 () 1
VQ6MHVRBCHD2000R300 20 3 38 100 20 6 (] 1
VQ6MHVRBCHD2000R400 20 4 38 100 20 6 () 1

% Number of Flutes

@ : USA Stock

DIAEDGE Amsusisri mareriais us.A. - 7



Vibration Control End Mills with Multiple Thru-Coolant Holes
for Difficult-to-Cut Materials

End mill, Medium cut length, 6 flute, Irregular helix flutes, With multiple thru-coolant holes N/ QOB MHVCH
Corner radius, Medium cut length, 6 flute, Irregular helix flutes, With muttiple thru-coolant holes VQ6 MHVRBCH

Recommended Cutting Conditions

Cutting Performance

Ti-6Al-4V Efficiency Comparison in Trochoid Milling

VQ6MHVCH achieves machine 120% more efficiently compared to conventional.

120%

Efficiency

H Shoulder Milling (inch)
Alloy Steels, Tool Steels, Austenitic Stainless Steels(<200HB) | Copper, Copper Alloys Heat Resistant Alloys
Pre-hardened Steels Titanium Alloys
Workpiece
I AISI H13, AISI W1-10, AISI P21 AISI 304, AISI 316, Ti-6AL-4V Inconel 718
DC Revolution Feed Rate Revolution Feed Rate Revolution Feed Rate Revolution Feed Rate
(mm) | (inch) n (min’") vf (IPM) n (min’") vf (IPM) n (min’") vf (IPM) n (min’") vf (IPM)
10 | .394 — — 4800 78.7 - - 1300 10.2
12 | .472 = = 4000 78.7 = = 1100 9.1
16 | .630 4000 86.6 3000 63.0 2400 55.1 800 71
20 |.787 3200 74.8 2400 55.1 1900 43.3 640 5.9
<0.12DC <0.05DC
SEaLe) 0.5DC—15DC 0.5DC—15DC
ut
DC=Dia.
M Trochoid Milling (inch)

Alloy Steels, Tool Steels,
Pre-hardened Steels

Austenitic Stainless Steels(<200HB)
Titanium Alloys

Workpiece
Material AISI H13, AISI W1-10, AISI P21 | AISI 304, AISI 316, Ti-6AL-4V
DC Revolution Feed Rate Revolution Feed Rate
(mm) | (inch) n (min™") vf (IPM) n (min’") vf (IPM)
10 | .394 — — 4800 55.1
12 | .472 — — 4000 47.2
16 .630 4000 63.0 3000 43.3
20 |.787 3200 55.1 2400 354
— 1.5DC=<
F‘% <0.12DC
Depth of % //
Cut - .
A
DC=Dia.

Note 1) If the depth of cut is smaller, the revolution and the feed rate can be increased.

VQ6MHVCH

Continue Milling

Conventional

0 19.685" 39.370" 59.055" Corner Breakage

Table Feed vf (IPM)

<Cutting Conditions>
Workpiece Material : Ti-6Al-4V
Tool : VQ6MHVCHD1600 (DC=16mm)

74

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 work 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.

DIAYEDGE

Revolution
Depth of Cut
Cutting Mode

Machine

- n=2000min” (330 SFM)
: ap=.472 inch, ae (Trochoid Pitch)=.094 inch
: Trochoid Milling, Down(Climb) Cut

Internal Coolant (Emulsion)

: Vertical MC (BT50)



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

DIA’EDGE Application Example

SMART MIRACLE End Mill Series -
<Cutting Conditions>

_ Workpiece Material : 17-4PH (AISI S17400)
Tool : VQ5MHVRBD1/4R020
1/4” @1/4 RE =.020

Revolution :n = 3509 min-!
. . . . Cutting Speed :ve =230 SFM
The combination of 5 flutes and irregular helix for : Guting Modev: Exteral Coolant (Emusion)
Machine : Vertical M/C (HSK100A)

reducing vibration enables highly efficient machining
of difficult-to-cut materials.

5 Flutes VOQ5MHVRB
Optimal flute shape improves chip
evacuation and is ideal for slot milling
with deep depths of cut.
Competitor B
0 10 20 30 40
Variable helix: 39°/40°/41° Table Feed (IPM)
Excellent chatter resistance with
variable helix angle for stability and
smooth cutting. .
9 1/2 <Cutting Conditions>
Workpiece Material : 17-4PH (AISI S17400)
Tool : VQ5MHVRBD1/2R030
1/4” 21/2 RE =.030
Revolution :n =1754 min-!
Cutting Speed :ve =230 SFM
; . Table Feed :vf=24.17 IPM
CO m er Rad U S Faeeg p:reTooth : Y0038 inch
Cuttin_g Mode : Extgrnal Coolant (Emulsion)
Strong Chipping resistance and Machine : Vertical M/C (HSK100A)
increased tool life in heavy cutting
as a result of a new and improved VQ5MHVRB Competitor A Competitor B

geometric design.

=L e

Smooth Surface Finish Uneven Surface

SMART MIRACLE Coating

Improved flank wear through use of
SMART MIRACLE coating and Micro-
grain Cemented Carbide.

e o

VQ5MHVRB VQ5MHV



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

VQ5|\/|HV = Inch sizes New & E? %

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

Carbon Steel, Alloy Steel, Cast Iron |Too Stee PreHardened Seel Hadkned Steelf  Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPerAlloy | Aluminum Alloy
©) O ©) ©)
“ }3 9l Nl
=z
APMX 8
LF e
2500"'<DC<.5000"
0
- .0012"
@ 2500"<DCON<.3750" | DCON=.5000"
0 0
- .0002" - .0003"
@ SMART MIRACLE irregular helix end mills for reducing vibration and for delivering stable
performance on difficult-to-cut materials and long overhang applications.
(inch)
*

Order Number DC APMX LF DCON No.F | Stock
VQ5MHVD1/4 .2500 .625 2.500 .2500 5 (]
VQ5MHVD5/16 3125 .750 2.750 3125 5 ®
VQ5MHVD3/8 3750 .875 3.250 .3750 5 (]
VQ5MHVD1/2 .5000 1.125 4.000 .5000 5 (]

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.
% Number of Flutes

DC = Dia. LF Overall Length
APMX = Length of Cut DCON = Shank Dia.

® : USA Stock

DIAYEDGE

VQ5|\/|HVRB = Inch sizes New

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

00

Carbon Steel, Alloy Steel, Cast Iron | Too Seel,PreHerdened Steel Hardened Sieel | Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat ResistantAlloy|  COPPerAlloy | Aluminum Alloy
© O ©) ©)
S NE—— A
P
RE APMX 3
LF e
.0010"<REx<.030"
+.0006"
2500"<DC=.5000"
0
- .0012"
2500'<DCON<.3750"| DCON=.5000"
0 0
@ - .0002" -.0003"
@ SMART MIRACLE corner radius, irregular helix end mills for reducing vibration and for delivering stable
performance on difficult-to-cut materials and long overhang applications.
(inch)
*

Order Number DC RE APMX LF DCON No.F | Stock
VQ5MHVRBD1/4R010 .2500 .010 .625 2.500 .2500 5 (]
VQ5MHVRBD5/16R010 3125 .015 .750 2.750 3125 5 ()
VQ5MHVRBD3/8R030 3750 .030 .875 3.250 .3750 5 (]
VQ5MHVRBD1/2R030 .5000 .030 1.125 4.000 .5000 5 ()

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

DC = Dia. LF = Overall Length
RE _ Radius DCON = Shank Dia.
APMX = Length of Cut

Amsusisei mareriais us.A. - -



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

VQS5MHV/MHVRB

Recommended Cutting Conditions
Hl Shoulder Milling (inch)

Carbon Steels(—30HRC) Alloy Steels, Pre-hardened Steels

Workpiece Material

DC High Speed Cutting | General Purpose Cutting Depth of | Depth of High Speed Cutting | General Purpose Cutting Depth of | Depth of
mm inb Revolution| Feed Rate |Revolution| Feed Rate Cut Cut  |Revolution| Feed Rate |Revolution| Feed Rate Cut Cut
n (min) | vf(IPM) | n (min) | vf (IPM) ap ae n (min') | vf (IPM) | n (min”") | vf (IPM) ap ae

6.350| .2500 | 7500 90.6 6000 63.0 375 .075 6000 47.2 5000 31.5 375 .075
7.938| .3125 | 6000 90.6 4800 63.0 469 .094 4800 51.2 4000 354 469 .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 295 .750 .150

ae

Depth of Cut ap

Austenitic Stainless Steels, Titanium Alloys Precipitation Hardening Steinless Steels, Cobalt Chrome Alloys

Workpiece Material

DC High Speed Cutting | General Purpose Cutting Depth of | Depth of High Speed Cutting | General Purpose Cutting Depth of | Depth of
mm inb Revolution| Feed Rate |Revolution| Feed Rate Cut Cut  |Revolution| Feed Rate |Revolution| Feed Rate Cut Cut
n (min") | vf (IPM) | n (min) | vf (IPM) ap ae n (min') | vf (IPM) | n (min”) | vf (IPM) ap ae

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 205 469 .063 3000 43.3 2800 25.6 469 .063
9.525| .3750 | 3300 51.2 2700 885 .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 abnormal sound can occur.
In this case, please reduce the revolution and the feed rate proportionately, or set a lower depth of cut.
Note 4) If the depth of cut is smaller, the revolution and the feed rate can be increased.

M Slot Milling (inch)
Carbon Steels(-30HRC) Alloy Steels, Pre-hardened Steels
Workpiece Material
DC High Speed Cutting General Purpose Cutting High Speed Cutting General Purpose Cutting
: - Depth of Cut ; ; Depth of Cut
il it Revolution Feed Rate Revolution Feed Rate ap Revolution Feed Rate Revolution Feed Rate ap
n (min’") vf (IPM) n (min’') vf (IPM) n (min™") vf (IPM) n (min’) vf (IPM)
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 S 4000 28.3 2700 17.7 3
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 Steels, Titanium Alloys Precipitation Hardening Steinless Steels
Workpiece Material
DC High Speed Cutting General Purpose Cutting High Speed Cutting General Purpose Cutting
- - Depth of Cut ; ; Depth of Cut
il inh Revolution Feed Rate Revolution Feed Rate ap Revolution Feed Rate Revolution Feed Rate ap
n (min’") vf (IPM) n (min’") vf (IPM) n (min™") vf (IPM) n (min™) vf (IPM)
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 S5 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
74

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



Lollipop End Mill for Multi-Functional Difficult-to-Cut Machining

SMART MIRACLE End Mill Series

DIA¢EDGE VQ4WB

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

Optimal choice for machining undercut and complex
shapes when using a 5-axis machine.

MuItipIe-AppIications

ooooooooooooooooooooooooooooooooooooooooooo

True round ball cutting edge over the
full 280° achieves stable cutting even
during undercut machining.

ngh Efficiency

4 flutes, extended cutting edge, specialized geometry
and long tool life make for a highly efficient tool.

Low Cutting Resistance

Constant edge and rake geometry
helps to prevent burrs and chattering.

Long Tool Life

Long life when machining carbon steel to difficult-to-cut
materials by (Al,Cr)N based SMART MIRACLE coating.

Multiple Applications

Deburring (Chamfering) Internal Profile Milling Undercut Machining

B

IAppIication Example

®Rounded Shape Slotting @Deburring Internal Profile

(Top & Back Face) |

! 0] ®@Convex @Concave

®Undercut (Taper Hole)

ol »

Top Face _

Back Face

Multiple Applications

Rounded Shape Slotting Deburring and Chamfering

Under Cut (Taper Hole) Internal Profile Milling




84

Cutting Performance

Comparison of Back Deburring in AISI $S17400

Significantly less burrs than Competing Lollipop End Mills

VQAWB

Excellent Finish
with No Burrs

smmgmyw Ll

Competitor A

Heavy Burring

Remains <Cutting Conditions>
Workpiece Material : AISI S17400
Tool : VQ4WBRO0150N08E280
DC =.1181"
. Revolution :n = 3200 min’
Competitor B Cutting Speed :ve =98.5 SFM
Feed Rate : vf=2.16 IPM, fz = .0002 IPT
Visible Burrs Chamfer Width :.0394”
Persist Cutting Mode : Hole Size .1575"
ersis 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"

Finishap : .0039” |

”vc:0” Point

<Cutting Conditions>
Workpiece Material : Ti-6AI-4V ELI

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|
| Cutting Mode : External Coolant (QOil)
|
7

Tool : VQ4WBRO300N12E280
‘ ‘ ‘ DC = .2362]1‘
! ! Revolution :n =800 min
- Competitotr C Cutting Speed :vc =49.0 SFM
| |
‘ 1 1 Machine : Multi-task Lathe
1.57 3.15 4.72

Table Feed (IPM)

DIAYEDGE

Lollipop End Mill for Multi-Functional Difficult-to-Cut Machining

VQAWB = Qb

Lollipop, Short cut length, 4 flute

Carbon Steel, Alloy Steel, Cast Iron | ToolSeel,Pre-Hadened Steel Hadened Seel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, .
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPerAlloy | Aluminum Alloy
© ©) ©) ©) O
. 8 _\ BHTA212°
S——— 38 — Ik
&
RE APMX g
LU
LF
0.5SRE=<3
+0.01
4<DCON=<6
0
@ - 0.008
@ Multi-function ball end mill with a lollipop shape for 5-axis machining.
@ Optimal for back deburring, undercutting, and inner curved surface machining.
(mm)
*

Order Number RE DC APMX LU DN LF DCON | No.F | Stock
VQ4WBRO050N06E280 0.5 1.0 0.88 6 0.61 50 4 4 [
VQ4WBR0065N08E280 0.65 1.3 1.14 8 0.80 50 4 4 ()
VQ4WBR0090N06E280 0.9 1.8 1.58 6 111 50 4 4 ®
VQ4WBR0100N0O6E280 1.0 2.0 1.76 6 1.24 60 6 4 ®
VQ4WBR0140N16E280 1.4 2.8 2.47 16 1.74 60 6 4 ()
VQ4WBR0150N08E280 1.5 3.0 2.64 8 1.87 60 6 4 ()
VQ4WBR0190N12E280 1.9 3.8 3.35 12 2.37 60 6 4 [
VQ4WBR0200N12E280 2.0 4.0 BE58 12 2.50 60 6 4 ()
VQ4WBR0240N16E280 2.4 4.8 4.23 16 3.00 70 6 4 ()
VQ4WBR0250N12E280 2.5 5.0 4.41 12 BRI 80 6 4 ()
VQ4WBR0300N12E280 3.0 6.0 5.29 12 3.76 80 6 4 [

Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
% Number of Flutes

<Order for Special Product>
For special products other than the above tool specifications, please contact our sales department.

DC = Dia. DN = Neck Dia.

RE _ Radius LF = Overall Length
APMX = Length of Cut DCON = Shank Dia.
LU = Neck Length

@ : USA Stock

Amsusisri mareriais us.A. - <5



Lollipop End Mill for Multi-Functional Difficult-to-Cut Machining

Recommended Cutting Conditions
B Chamfering (Debarring)

(inch)

M Radiused Shape Slotting

(inch)

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

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

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

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

15-5PH, 17-4PH etc.

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

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

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

AISI 304, 316, 630, 631, 431, 420, Ti-6Al-4V,
15-5PH, 17-4PH etc.

be = Revolution Feed Rate Depth of Cut Revolution Feed Rate Depth of Cut
mm inb mm inb n (min") vf (IPM) ae Max. ae n (min’") vf (IPM) ae Max. ae
2.0 .079 1.0 .039 9500 11.8 .001 .002 7200 55 .001 .002
3.0 .118 1.5 .059 6400 15.0 .004 .008 4800 7.5 .004 .008
4.0 157 2.0 .079 4800 17.3 .006 .011 3600 9.1 .006 .011
5.0 197 2.5 .098 3800 19.3 .007 .021 2900 10.2 .007 .021
6.0 .236 3.0 .118 3200 20.1 .009 .035 2400 10.6 .009 .035
Max Cut of Depth  Max Cut of Depth

Depth of Cut

e |

RE - Radius

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

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

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

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

Note 5) Though max ae means stably machinable cutting condition, maximum depth of calculated by effective cutting edge angle is 0.3 times
RE. (In that case please reduce the revolution and feed rate than this table.)

be - RE - Revolution Feed Rate Depth of Cut Revolution Feed Rate Depth of Cut
mm inb mm inb n (min™") vf (IPM) Max.CF n (min"") vf (IPM) Max.CF
1.0 .039 | 0.5 .020 19000 11.8 .004 14000 8.7 .004
1.3 .051 | 0.65 .026 15000 16.5 .005 11000 12.2 .005
1.8 .071 | 0.9 .035 11000 22.4 .007 8000 16.5 .007
2.0 .079 | 1.0 .039 9500 24.0 .008 7200 18.1 .008
2.8 .110 | 1.4 .055 6800 29.9 .011 5100 22.4 .011
3.0 118 | 1.5 .059 6400 30.3 .012 4800 22.8 .012
3.8 .150 | 1.9 .075 5000 33.1 .015 3800 252 .015
4.0 157 | 2.0 .079 4800 34.6 .016 3600 26.0 .016
4.8 189 | 2.4 .094 4000 37.8 .019 3000 28.3 .019
5.0 197 | 2.5 .098 3800 38.2 .020 2900 29.1 .020
6.0 .236 | 3.0 .118 3200 39.4 .024 2400 30.3 .024
w
[0
Depth of Cut S
v i
(8}
RE : Radius
M Internal Profile / Undercut (inch)
Milld Steels, Carbon Steels, Copper Alloys, Austentic, Ferritic and Martensitic Stainless Steels,
Pre-hardened Steels Precipitation Hardening Stainless Steels, Cobalt Chrome
Workpiece Material Alloys, Titanium Alloys
AISI 1045, 4140, 1010, P20, P21, 4340, ASTM A36 etc. | AISI 304, 316, 630, 631, 431, 420, Ti-6Al-4V,
15-5PH, 17-4PH etc.
DC RE . .
- - Revolution Feed Rate Depth of Cut Revolution Feed Rate Depth of Cut
mm inh mm inb n (min”) vf (IPM) ae n (min’") vf (IPM) ae
2.0 .079 1.0 .039 9500 18.1 .001 7200 11.4 .001
3.0 .118 1.5 .059 6400 22.0 .004 4800 13.8 .004
4.0 157 2.0 .079 4800 25.6 .006 3600 15.4 .006
5.0 .197 2.5 .098 3800 28.7 .007 2900 17.3 .007
6.0 .236 3.0 .118 3200 30.3 .009 2400 18.1 .009
:{ ap<0.3RE l
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.



Smart Miracle End Mills for Medical and Dental Parts

Duplex Radius End Mills

DIA¢EDGE VQFDRB

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

&

TN

[

Approximation

Re2

Re3
Large Radius = Small Radius

Cutting Performance : Competitive Comparison

.006

VQFDRB achieved 5 times longer tool life than
competitors duplex radius when machining cobalt
chrome alloy.

Competitor

VQFDRB

004 }
<Cutting Conditions>
Workpiece Material : Co-Cr-Mo Alloy
(ASTM F1537)
Tool : VQFDRBD0300N080 20.1181"
Revolution :n=8600min (vc=260 SFM)

.002 /
Feed Rate :vf=51.2 IPM (.0016 IPT) /
Depth of Cut :ap=.0079 inch ae=.0512 inch 0.0 v

Coolant : Emulsion ' 328 656 986
Cutting Length (feet)

Flank Wear (inch)

Cutting Example

Competitive Comparison

< Cutting conditions & Result >

<Cutting Conditions>
Part Name
Workpiece Material

Cutting Process
Tool

Machine
Coolant
CAM

VQFDRB can machine at twice the feed rate without chipping.

:Dental Crown
: Co-Cr-Mo Alloy

(ASTM F1537)

:Rough
:VQFDRBDO0400N120

(8.1575” Re: .0279")

.5 axis M/C (HSK63)
: Emulsion
:Hyper Dent

Tool

Revolution (min")

Feed rate (IPM

) Depth of Cut (inch)

VQFDRB

6000 (245 SFM)

118 (.0049 IPT)

ap=.0157 ae=.0787

General Radius

6000 (245 SFM)

59 (.0025 IPT)

ap=.0157 ae=.0787

Competitive Comparison

< Result >

VQFDRB maintained stable machining and achieved good

<Cutting Conditions>

Part Name

:Dental Denture

Workpiece Material : Co-Cr-Mo Alloy

Cutting Process
Tool

Machine
Coolant
Revolution
Feed Rate
Depth of Cut

wear resistance throughout machining of disc.

(CAD/CAM Milling
:Rough

Disc)

:VQFDRBD0400N120
(2.1575” Re: .0279")

:5 axis M/C (HSK63
:Emulsion

)

:n=8600min”(vc=355 SFM)
:vf=51.2 IPM (.0016 IPT)
:ap=.0098 inch (Z Level Operation)

Vb=.0018"




Smart Miracle End Mills for Medical and Dental Parts

VQFDRB o0

Duplex corner radius end mill for high speed cutting Recommended Cutting Conditions (inch)
Carbon Steel, Alloy Steel, Cast Iron |Too teel reHardened Seel HardenedSieell - Hardened Steel | Precipitation Hardening Austenitic Cobalt Chrome Alloy, f A Titanium All Cobalt Chromium All
(<30HRC) (<45HRC) (<55HRC) Stainless Steel | Stainless Steel |Heat ResistantAlloy|  anumAlloy = - Aluminum Alloy Workpiece tantum Alloys opalt Chromium Alloys
© O Material
Ti-6Al-4V ELI, ASTM F136, etc. ASTM F75:Casting, F1537:Wrought Bar, F799:Forgings, etc.
% = DC Revolution |Cutting Speed| Feed Rate | Depth of cut | Width of cut | Revolution |Cutting Speed| Feed Rate | Depth of cut | Width of cut
la) o o &} % (mm) | (inch) n (min-1) vc (SFM) vf (IPM) ap ae n (min-1) vc (SFM) vf (IPM) ap ae
F || res S NS —— - ~ 1§ Tyeed 3 [.118] 8500 260 82.7 1008 051 6400 195 118.1 1008 051
RE2 ~-AR BHTAz1s 4 |.157| 6400 260 86.6 .008 067 4800 195 106.3 .008 .067
REL ] LU 6 |.236 4200 260 55.1 .012 .079 3200 195 82.7 .012 .102
5\‘0 LF
% ae
z Depth of Cut
8 K1 - — 1 8 Type2 ®
APMX
1=DC<4 A3
0 LU Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
- 0.020 L may not work.
DCON=6 When measuring the tool length, please use an internal contact type (non-electricity type) or a laser tool setter.
) 8005 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.
@ Duplex corner radius type allows more efficient high feed.
@High feed cutting realized through use of multiple cuts. (mm)
x1 *3 *4|  Multi-task radius part | %
ulti-task radius pa
S10 DCIN|RE2 |RE3 | n
VQFDRBD0300N080 3 1064|018 3 8 | 28 | 50 6 4 [0.08|0.75| 0.5 2 [21°| @ 1
VQFDRBD0300N120 3 (064|018 3 12 | 2.8 | 55 6 4 [0.08|0.75| 0.5 2 |21°| @ 1
VQFDRBD0400N120 4 10.71/025| 4 12 | 3.8 | 55 6 4 (01310 | 0.5 3 19°| @ 1
VQFDRBD0400N160 4 10.71/025| 4 16 | 3.8 | 60 6 4 [(0.13|/1.0 | 0.5 3 19°| @ 1
VQFDRBD0600N180 6 092|036 6 18 | 5.6 | 60 6 4 (02115 | 0.6 5 17°] @ 2
%1 RE1 : Approx. R
%2 RMPX : Max. Ramping Angle
%3 A3 : Cutting Edge Effective Length
%4 Number of Flutes
DC = Dia. DN = Neck Dia.
APMX = Length of Cut LF = Overall Length
LU = Neck Length DCON = Shank Dia.

@ : USA Stock



Smart Miracle End Mills for Medical and Dental Parts VQ HVRB

Vibration Control Radius End Mills Corner radius, Short cut length, 4 flute, Irregular helix flutes

@ 43
S *
Carbon Steel, Alloy Steel, Cast Iron {Too Stel PreHardened Seel Hardened Seel] - Hardened Steel | Precipitation Hardening Austenitic Cobalt Chrome Alloy, . )
D I A E D G E (<30HRC) (<45HRC) (<55HRC) Stainless Steel | Stainless Steel |Heat ResistantAlloy|  "ianumAlloy ™} - Aluminum Alloy
© @)
z B2

Q [ ‘ &
N e g | 8 Typet
APMX 7 o
RE LU L BHTA2 15°
Increased feed rates and large depths of
for inclined angle o
] ] ] §§
£
cut are achievable with VQHVRB resulting £
. . . . . 0.1sRE=<1
in highly efficient machining
| |
1=DCs=4
0
- 0.02
DCON=6
Variable Helix @ - 8,005
Vlbratlon Control geometry @ SMART MIRACLE corner radius end mill for high feed rates and efficient machining.
for stable and smooth cutting.
‘ (mm)
'-. *1| x
: n
i . : : VQHVRBD0100R01N080 1 0.1 1 8 0.94 8.2° 50 6 4 e 1
SpGClaIGaSh .......... Ceeeees . Smart eraCIe Coatlng VQHVRBD0100R01N120 1 0.1 1 12 0.94 6.7° 53] 6 4 le| 1
Good chip disposal enables both y VQHVRBD0200R02N120 2 0.2 2 12 1.9 5.9° 55 6 4 @] 1
- crease dpfeeg otes and larae Reduced flank wear through use of VQHVRBD0200R02N160 2 0.2 2 16 | 19 | 49 | 60 6 | 4|e|1
9 SMART MIRACLE coating and ultra VQHVRBD0300R05N100 3 0.5 3 10 | 29 | 56° | 55 6 |4 |e|1
depths of cut. micro-grain cemented carbide. VQHVRBD0300R05N180 3 05 3 18 2.9 3.7° 60 6 4 |of 1
VQHVRBD0400R10N120 4 1.0 4 12 3.9 3.9° 55 6 4 @] 1
VQHVRBD0400R10N200 4 1.0 4 20 3.9 2.5° 60 6 4 le| 1
%1 Number of Flutes
Cutting Performance : Competitive Comparison
VQHVRB wears less than competitor and enables stable cutting.
<Cutting Conditions>
Workpiece Material : Titanium Alloy
Tool :VQHVRBDO300R05N180 (2.118") ,
Revolution :n=8600min" (vc=260 SFM) Comparison Flank Wear
Feed Rate :vf=51.2 IPM (.002 IPT) .008 :
Depth of Cut :ap=.008" ae=.051" Competitor !
Coolant :Emulsion
Cutting Length : 164 feet 006 f/ i
5 |
.E 1
5 004 : DC = Dia. DN = Neck Dia.
VQHVRB = VQHVRB RE  _ Corner Radius LF = Overall Length
f‘% | APMX = Length of Cut DCON = Shank Dia.
L .002 ! LU = Neck Length
Competitor 0 3

66 131 (164) 197 @ : USA Stock

Cutting Length (feet)
DIAJEDGE Amirsusishi MaTERIAL Us A R 93



Smart Miracle End Mills for Medical and Dental Parts
VQHVRB

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

Recommended Cutting Conditions

Bl Large Depth of Cut Conditions

(inch)

Workpiece Material

Titanium Alloys

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

Cobalt Chromium Alloys

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

DC Ly Revolution |Cutting Speed| Feed Rate |Depth of cut| Width of cut| Revolution |Cutting Speed| Feed Rate |Depth of cut| Width of cut
(mm) | (inch) | (mm) | (inch) [ N (min-") vc (SFM) vf (IPM) ap ae n (min-") vc (SFM) vf (IPM) ap ae
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 1.118| 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

Depth of Cut

ae

%@

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.

94 DIAEDGE S MITSUBISHI MATERIALS US.A.

Smart Miracle End Mills for Medical and Dental Parts
Long Neck Ball Nose End Mills

DIAGEDGE \/Q2XLB

VQ2XLB provides long tool life and stable
cutting when machining Cobalt Chrome Alloy
and Titanium Alloy.

@ Improved resistance to chipping via new cutting edge geometry.

@ SMART MIRACLE coating providing better wear resistance
when machining difficult-to-cut materials.

VQ2XLB (For Dental) General (For Mold)

Strong S Normal Curve

Tooling Example

Workpiece Material : Co-Cr-Mo Alloys

@® Customer Comment
“Machined surface roughness is better than conventional tools under normal conditions”

Process Rough 1 Rough 2 Finish 1 Finish 2
VQ2XLBR0150N140 VQ2XLBR0O150N140 |VQ2XLBR0100N100S06 |VQ2XLBRO0O50NO8ONO6

Tool 7.118"(RE.059") #.118"(RE.059") @.079"(RE.039") @.039"(RE.020")
Cutting Speed vc (SFM) 195 260 245 205
Revolution n (min-1) 6400 8500 12000 20000
Feed Rate vf (IPM) 31.5 37.8 31.5 26.0
fz (IPT) .0025 .0022 .0013 .0007

ap (inch) .0059 .0047 .0039 .0020
Depth of Cut [ ¢ (inch) 0394 0118 0079 0031
Cutting Time (min) 400 60 90 150
Wear Condition Good Good Good Good




Smart Miracle End Mills for Medical and Dental Parts

VQZXLB & 3°° @@ Recommended Cutting Conditions (inch)

Ball nose, Short cut length, 2 flute, Long neck
Titanium Alloys Cobalt Chromium Alloys
Carbon Steel, Alloy Steel, Cast Iron [ToolStel, PreHardened Stee, Hardened Sed|  Hardened Steel | Precipitation Hardening Austenitic ICobalt Chrome Alloy, . .
(<30HRC) (<45HRC) (<55HRC) Stainless Steel | Stainless Steel _|Heat Resi@stant Alloy T'ta"“g Alloy | Aluminum Alloy Workpiece Materil
Ti-6Al-4V ELI, ASTM F136, etc. ASTM F75:Casting, F1537:Wrought Bar, F799:Forgings, etc.
P4
* —— /%Bz BE e Revolution |Cutting Speed| Feed Rate |Depth of cut| Width of cut| Revolution [Cutting Speed| Feed Rate |Depth of cut| Width of cut
Q - - - Type1 (mm) | (inch) | (mm) | (inch) [ N (min-) vc (SFM) vf (IPM) ap ae n (min-') vc (SFM) vf (IPM) ap ae
RE 7 = 0.5 |.020| 8 |.315( 32000 330 98.4 .002 .004 27000 260 78.7 .002 .004
A'mx BHTA2 12° 8 0.5 [.020| 10 |.394( 24000 245 59.1 .002 .004 19000 195 59.1 .002 .004
Effective Length LF e 0.5 |.020| 12 |.472| 24000 245 59.1 .001 .004 19000 195 59.1 .001 .004
for Inclined Angle 0.75|.030| 10 |.394( 21000 330 82.7 .005 .012 17000 260 66.9 .003 .004
o 0.75].030| 12 |.472( 16000 245 59.1 .005 .012 13000 195 47.2 .003 .004
ﬁ‘éﬂ 1 .039| 10 |.394( 16000 330 70.9 .008 .020 13000 260 59.1 .008 .020
%3 1 .039| 12 |.472| 16000 330 70.9 .008 .020 13000 260 59.1 .008 .020
' 1.5 |.059| 12 |[.472]| 10000 330 63.0 .012 .031 8500 260 51.2 .012 .031
005<RE<15 1.5 |.059| 14 |.551| 10000 330 63.0 .012 .031 8500 260 51.2 .012 .031
- ;) 005_ - Inclined Angle 1.5 |.059| 16 |.630| 10000 330 63.0 .012 .031 8500 260 51.2 .012 .031
4<DCON<6 <.004" RE (RE<.039")
@ 0 <.008” RE (RE>.039")
- 0.005 Depth of Cut
WMWW/:*: ap
@ SMART MIRACLE coating providing better wear resistance when machining difficult-to-cut materials. ! RE : Radius
(mm) Pure Titanium
%1| x Workpiece Material
Order Number RE DC APMX LU DN B2 LF DCON [No.F (% Type ASTM F67, etc.
RE LU . ) i
3 Revolution |Cutting Speed| Feed Rate |Depth of cut| Width of cut
VQ2XLBR0050N080 0.5 1 0.75 8 0.94 6.4 50 4 2 |le| 1 (mm) [ nch) [ mm) [anemy | (min) | ve (gSFR/I) vt (IPM) P o a6
VQ2XLBR0050N100 0.5 1 0.75 10 0.94 5.6° 50 4 2 |le| 1 05 020 8 315 27000 560 630 003 004
VQ2XLBR0050N080S06 0.5 1 0.75 8 0.94 8.3° 50 6 2 |le| 1 0.5 .020| 10 1.394] 19000 195 47.2 003 004
VQ2XLBR0050N100S06 0.5 1 0.75 10 0.94 7.5° 55 6 2 |le| 1 0.5 [.020] 12 [.472| 19000 195 47.2 .002 .004
VQ2XLBR0050N120S06 0.5 1 0.75 12 0.94 6.8° 55 6 2 e 1 0.75|.030| 10 |.394( 25000 395 78.7 .005 .008
VQ2XLBR0075N100S06 0.75 1.5 1.1 10 1.44 7.2° 55 6 2 @] 1 0.75/.030| 12 |.472| 21000 330 63.0 005 008
VQ2XLBR0075N120S06 075 | 15 1.1 12 144 | 65° 55 6 2 e 1 ST TR iy G100 S0 013 031
VQ2XLBR0100N100 1.0 2 1.5 10 1.9 4.5° 50 4 2 1 1 039 12 .472] 29000 590 66.9 013 031
: : : = = 1.5 |.059| 12 [.472| 21000 655 63.0 .019 .047
VQ2XLBR0100N100S06 1.0 2 1.5 10 1.9 6.9 55 6 2 |le| 1 1.5 |.059| 14 |.551| 21000 655 63.0 019 047
VQ2XLBR0100N120 1.0 2 1.5 12 1.9 3.9° 50 4 2 |le| 1 1.5 |.059| 16 |.630| 21000 655 63.0 .019 .047
VQ2XLBR0100N120S06 1.0 2 1.5 12 1.9 6.1° 55 6 2 |le| 1 .
VQ2XLBRO0150N120 15 3 23 12 | 29 S8 55 6 | 2 |e|1 = 008" RE (REw 050",
VQ2XLBR0150N140 1.5 3 2.3 14 29 4.7° 60 6 2 @] 1 Depth of Cut
VQ2XLBR0150N160 1.5 3 2.3 16 2.9 4.3° 60 6 2 |le| 1 WW%WF” )
' RE : Radius
%1 Number of Flutes
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.
DC = Dia. DN = Neck Dia.
RE _ Radius of Ball Nose LF = Overall Length
APMX = Length of Cut DCON = Shank Dia.
LU = Neck Length

@ : USA Stock



Corner Radius End Mill for High Efficiency Titanium Alloy Machining

DIACEDGE

VOT5MVRB

Combining 5 flutes and a through
coolant hole enables high efficiency
rough machining of titanium alloys.

Highly Efficient
Deep Slot Milling

Corner Radius

. . Irregular Helix

A unique rake angle improves cutting 7 _ 8 : Tos e e e eceecsncencsecsncsncsncsncsncsecsecsecseesecsecssesesseesesssessescescssosseos
resistance and chip discharge. N . Chatter and vibration are controlled even during
The seamless blend between the deep shoulder machining and also provides
corner radius and peripheral cutting excellent component surface finishes.

edge suppresses abnormal wear and
provides a stable tool life.

5 Flutes

Application Example

properties of a 4 flute type enables Material removal rate : 250cc/min achieved!
deep slot milling.

The additional flute and deep cutting
capability reduces the number of

passes.

Large depths of cut when slotting (DC x 2) in titanium alloy dramatically shortens rough machining times.

Coolant Hole

<Cutting Conditions>

........................................................ Workpiece Material : Ti-6AI-4V
: Tool : VQT5MVRB250R400N075C
The cgnter goolant prowdgs a s’FabIe supply. Revolution  n=636min”
of cutting fluid and dramatically improves chip Feed Rate :vf=8.110 IPM
ti Depth of Cut 1 ap=1.969 inch (DCx2)
€vacuation. Machined Surface Width of Cut - ae=.984 inch (Slot)
This also cools the cutting edge and prevents Overhang Length  :2.953 inch (DCx3)
Cutting Mode : Slot Milling

chip biting. Internal Coolant +
External Coolant (Emulsion)

Machine : Vertical MC (BT50)




Corner Radius End Mill for High Efficiency Titanium Alloy Machining

VQTSMVRB # &@

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

Carbon Steel,Aloy Seel, Castron [T Seel PefceredSeeferedSes ]| Hardened Steel | Hardened Steel Austeniti . .
i "(§3O°£|Reg) ston (esjs”hReCa)e “ a(r S‘;gﬁRC)ee a{>§g§RC)‘*e Stainloss Stog| | Heat Resistant Alloy|  Copper Alloy Aluminum Alloy
©) ©)
=z
[a)]
g 8 Type1
. /1_APMX >
=== RE LU o
\ LF 8
\_ APMXJ <
— " Curved
' Edge
RE
@ +0.02
‘ DC<16 |20<DC=<25
=
- 0.03 - 0.04
DCON=16 |20<DCON<25
@ Flute geometry suitable for deep slotting and effective chip evacuation.
@ Sharp cutting edges provide long tool life when machining titanium alloys. (mm)
*

Order Number DC RE |APMX | LU DN LF | DCON | No.F | Stock | Type
VQT5MVRB160R100N48C 16 1 34 48 15.5 120 16 5 ® 1
VQT5MVRB160R300N48C 16 3 34 48 515 120 16 ) () 1
VQT5MVRB160R400N48C 16 4 34 48 15.5 120 16 5 ® 1
VQT5MVRB200R100N60C 20 1 44 60 19.5 135 20 5 () 1
VQT5MVRB200R300N60C 20 3 44 60 19.5 135 20 5 ® 1
VQT5MVRB200R400N60C 20 4 44 60 19.5 18 20 5 () 1
VQT5MVRB200R600N60C 20 6 44 60 19.5 135 20 5 ® 1
VQT5MVRB250R100N75C 25 1 54 75 245 155 25 9 () 1
VQT5MVRB250R300N75C 25 3 54 75 245 155 25 5 ® 1
VQT5MVRB250R400N75C 25 4 54 75 24.5 155 25 5 ® 1
VQT5MVRB250R600N75C 25 6 54 75 24.5 155 25 5 ® 1

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

DC = Dia. DN = Neck Dia.

RE _ Corner Radius LF = Overall Length
APMX = Length of Cut DCON = Shank Dia.
LU = Neck Length

@ : USA Stock

e omaece 4

Recommended Cutting Conditions
B Shoulder Milling

Overhang Length DCx1 (DC=Dia.) (inch)
Titanium Alloys
Workpiece
Material
Ti-6Al-4V etc.
DC RE Cutting Speed| Revolution | Feed Rate |Depth of Cut|Width of Cut
(mm) | (inch) | (mm) | (inch) [ vC(SFM) | n(min1) | vf (IPM) ap ae
1 |.039| 260 1600 31.5 1.260 .097
16 [.630| 3 |[.118| 260 1600 31.5 1.260 .094
4 |.157| 260 1600 315 1.260 .094
1 |.039| 260 1300 25.6 1.575 .118
50 | 787 3 |.118( 260 1300 25.6 1.575 118
4 |.157| 260 1300 25.6 1.575 .118
6 |.236( 260 1300 25.6 1.575 118
1 |.039( 260 1000 19.7 1.969 .150
3 |.118( 260 1000 19.7 1.969 .150
25> |.984 4 |.157| 260 1000 19.7 1.969 .150
6 |.236| 260 1000 19.7 1.969 .150
ae
Depth of Cut ap
H Slot Milling
Depth of Cut DCx1 (inch) Depth of Cut DCx2 (inch)
Titanium Alloys Titanium Alloys
Workpiece Workpiece
Material Material
Ti-6Al-4V etc. Ti-6Al-4V etc.
DC RE (Cutting Speed| Revolution | Feed Rate |Depth of Cut DC RE Cutting Speed| Revolution | Feed Rate |Depth of Cut
(mm) | (inch) | (mm) | (inch) | V¢ (SFM) | n(min-1) | vf (IPM) ap (mm) | (inch) | (mm) | (inch) | V¢ (SFM) | n(min1) | vf (IPM) ap
1 |.039 195 1200 16.5 .630 1 |.039 195 1200 9.4 1.260
16 |.630( 3 |.118( 195 1200 16.5 .630 16 |.630| 3 |.118| 195 1200 9.4 1.260
4 |.157 195 1200 11.8 .630 4 |.157 195 1200 71 1.260
1 |.039| 195 950 13.0 .787 1 |.039| 195 950 7.5 1.575
3 [.118| 195 950 13.0 787 3 |.118| 195 950 7.5 1.575
20 |-787) 4 |157| 195 | 950 | 13.0 | .787 20 787\ 4 |157| 195 | 950 | 75 | 1575
6 |.236( 195 950 9.4 787 6 |.236( 195 950 5.6 1.575
1 |.039 165 640 8.7 .984 1 [.039 165 640 5.1 1.969
3 [.118 165 640 8.7 .984 3 |.118 165 640 5.1 1.969
25 984 4 |157| 165 | 640 | 87 | .984 25 984 4 1 157| 165 | 640 | 51 | 1.969
6 |.236 165 640 6.3 .984 6 |.236 165 640 3.8 1.969
DC DC
Depth of Cut % % ap Depth of Cut % % ap
4 DC=Dia. 4 DC=Dia.

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

(Note 2) When cutting titanium 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 work material installation is poor, vibration or abnormal sound can occur.
In this case, please reduce the revolution and the feed rate proportionately, or set a lower depth of cut.

(Note 4) If the depth of cut is smaller, the revolution and the feed rate can be increased.

(Note 5) When machining deep slots where the depth of cut exceeds the diameter DC, use a high strength holder or one equipped with a
retaining mechanism.
Additionally ensure the clamping and workpiece material rigidity are sufficient.
Refer to page 87 for

(Note 6) When machining a deep slot exceeding 1D, use a holder with a high gripping strength or an anti slippage mechanism.
Also, make sure that the clamping force and rigidity are sufficient before use.

Ammsusisri mareriats us.A. - o'



102

Cutting Performance

Slot Milling with Deep Depths of Cut in Titanium Alloy

The seamless corner radii achieves stable tool life.

Conventional

<Cutting Conditions>
Workpiece Material : Ti-6Al-4V

Tool : VQT5MVRB_J 60R300N048C
Revolution :n=1200min

Feed Rate :vf=26.0 IPM

Depth of Cut :ap=.630 inch

Width of Cut :ae=.630 inch (slot)

Cutting Length :2.362 inch (1 slot)
Overhang Length  : 1.890 inch (DCx3)
Cutting Mode : Slot Milling

Internal Coolant +

External Coolant (Emulsion)
Machine : Vertical MC (BT50)

Fractures ( After 6 slots )

VQTSMVRB

_ <

After 17 slots

Comparison of Maximum Cutting Feed for Titanium Alloy Slot Milling

When compared with conventional products, high efficiency milling can be achieved.

C n Continue
vorsvvee I
5 flutes Conventional A _Chlpplng

|
| |
| |
| |
| |
| |
| |
l l
| —— E———
5 flutes Conventional & _Ch'ppmg :
1 l
| |
\ |
| o
|
|
|

0 .002 .004 .006 .008
Feed per Tooth fz (IPT)

<Cutting Conditions>
Workpiece Material : Ti-6Al-4V Cutting Length  : 2.362 inch (1 slot)
Tool :VQT5MVRB160R300NO4BC Overhang Length : 1.890 inch (DCx3)

Revolution :n=1200min" Cutting Mode : Slot Milling
Depth of Cut :ap=.630inch Internal Coolant +
Width of Cut 1 ae=.630 inch (Slot) External Coolant (Emulsion)

Machine : Vertical MC (BT50)

DIAYEDGE

Key Point for High Efficiency Machining of Titanium Alloys

For high efficiency machining, it is recommended to use a precision, high strength holder to prevent pull out of the tool.
Some high strength holders require modification of the cutting tool shank.

NIKKEN

Never Pull Down
Great Reliability in the
Aircraft Industry

X-Treme Shank
X-Treme Chuck

Mechanism to increase gripping
power by EX-treme chuck.

Mechanism to increase gripping
power by EX-treme chuck.

ljh

EX-treme Chuck Exclusive Shank

@

EX-treme Chuck

[

[=]

https://www.nikken-kosakusho.co.jp/en/

MS T corporation

Superior Rigidity and
Thick Body Design

Shrink-fit Holder with Anti Slippage Capability

SLIMLINE

Z Shank

. 9‘\(\9
0o® e%\\;\ \get-
<
(0@ e e
A Ko‘ge o s‘“‘\“
30"
R

EXN

Stopper

Ideal for perfect clamping using separated anti-pulling
and anti-slippage capability.

Shrink Fitting

http://www.mst-corp.co.jp/en/slimline/z/
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BARREL END MILL FOR FINISH CUTTING OF TITANIUM ALLOYS
DIACEDGE

VOT6UR

Nose radius designed
for both fillet milling and
tangential form radius blade
surface machining.

Radial Accuracy
RE1 and RE2 £.0004 inch

Optimum Cutting Edge Design

6-flute Peripheral Cutting Edge

Mult| cutting edge designed for high eff|C|ency
mab ining.
Irregular pitch design prevents chattering.

3-flute End Cutting Edge

A wide flute for superior chip evacuation.

|Ideal Shape

Compared with a ball nose end mill, the tangential form radius is larger and cusp height is minimized
and more controllable. This design makes highly efficient machining with a pick feed.

Tangential Form Radius |

Nose Radius

Nose and tangential form part has two distinct radii.

Ball Nose End Mill VQT6UR

¥

ap

Shorter cutting distance contributes to longer tool life.

Comparison of Machining Time by CAM Simulation

|
|
|
|
|
|
|
|
|
2.394 inch

VQT6URRO020R085S10 : R.079xR3.346

|
0 50 100 150 200 250 2.394 inch

Optimal
Mab ining

Tools for Simulation
Ball Nose End Mill :R.197

Time (min)



Barrel End Mill for Finish Cutting of Titanium Alloys Recommended Cutting Conditions

M Effective Angle
VQ I 6 U R @ @ 20° @ Please refer to the table below for the use of the nose radius (RE1) and tangential form radius (RE2).
Barrel, Medium cut length, 6 flute ) <X

(inch)
Carbon Steel, Alloy Stee, Cast Iron | ToolStee, PreHardened Sieel adened Steel|  Hardened Steel Hardened Steel Austeniti ) .
"(S30MRC) | (<4SHRC) | (SS5MRC) |  (S5HRC) | Stainess Steel |MeatResistantAloy) CopperAloy | Aluminum Aloy Order Numb Nose Radius Tangential Form Radius Efective Angie
rder Number
O O © O . RE1 Effective Angle RE2 Effective Angle ‘
RE1 RE2 VQT6URRO020R075S08 .079 (2mm) 76.6° 2.953 ( 75mm) 13.4° RE1
L VQT6URRO020R085S10 .079 (2mm) 74.5° 3.346 ( 85mm) 15.5° Effective Angle ‘
ﬂ ) g % Type VQT6URRO030R075S10 .118 (3mm) 76.4° 2.953 ( 75mm) 13.6°
APMX z VQT6URRO40R100S12 157 (4mm) 78.3° 3.937 (100mm) 11.7°
LF
8
RE1<4 | RE2<100 M Side Milling with the Use of the Tangential Form Radius (RE2) (inoh)
+0.01 +0.01
Mild Steels (< 180HB) Austenitic Stainless Steels (<200HB) Aluminum Alloys (Si<5%)
DCON=10| DCON=12 Carbon Steels, Alloy Steels (180—280HB) | Titanium Alloys
- 8.009 - 8.011 Workpiece Material
DC RE2 Revolution |Feed Rate | Depth of Cut | Depth of Cut [ Revolution |Feed Rate | Depth of Cut| Depth of Cut | Revolution |Feed Rate | Depth of Cut| Depth of Cut
@ Nose and tangential form part has two distinct radii. mm | inb | mm | inb | (min™) | (IPM) | ap ae (i) | (PM) | ap ae (uin”) | (PM) | ap ae
.Irregular pitch design prevents chattering. 8 |.315| 75 |2.953| 8000 | 94.5 | .031 |.002-.012| 3200 | 30.3 | .031 |.002-.012| 16000 |189.0| .031 |.002—.012
(mm) 10 |.394| 85 |3.346| 6400 | 74.8 | .033 |.002-.012| 2500 | 23.6 | .033 |.002—.012| 13000 |153.5| .033 |.002—-.012
10 |.394| 75 |2.953| 6400 | 74.8 | .031 |.002-.012| 2500 | 23.6 | .031 |.002—.012| 13000 | 153.5| .031 |.002-.012
* 12 |.472| 100 |3.937| 5300 | 63.0 | .035 |.002—-.012| 2100 | 19.7 | .035 |.002—.012| 11000 |129.9| .035 |.002-.012
Order Number DC RE1 RE2 APMX LF DCON | No.F | Stock | Type
VQT6URR020R075S08 8 2 75 21 90 8 6 P 1 Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)
may not work.
VQT6URR020R085510 10 2 85 26 100 10 6 = 1 When measuring the tool length, an internal contact/non-electric type or laser tool setter is recommended.
VQT6URRO30R075S10 10 3 75 22 100 10 6 ® 1 Note 2) Recommended for finish cutting only.
VQT6URRO40R100S12 12 4 100 25 110 12 6 () 1 Note 3) The tool contact part differs between the nose radius and tangential form radius depending on machining geometries and tilt angles.

Select suitable cutting conditions according to tool contact parts.
Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted)

may not work.

When measuring the tool length, an internal contact/non-electric type or laser tool setter is recommended.
% Number of Flutes

DC Cutting Dia. APMX = Depth of Cut Max.
RE1 Nose Radius LF = Functional Length
RE2 = Tangential Form Radius DCON = Connection Diameter

M Depth of Cut Calculation Table Based on Tangential Form Radius (RE2) and Cusp Height (h)

(inch)

Order Number RE2 Cusp Heighth |.000004|.000012|.000020|.000031|.000039|.000118|.000197|.000315
VQT6URR020R075S08 | 2.953 ( 75mm) .0096 | .0167 | .0216 | .0273 | .0305 | .0528 | .0682 | .0863
VQT6URRO030R075S10 |2.953 ( 75mm) .0096 | .0167 | .0216 | .0273 | .0305 | .0528 | .0682 | .0863
VQT6URRO020R085S10 |3.346 ( 85mm) pepihorCutae .0103 | .0178 | .0230 | .0291 | .0325 | .0562 | .0726 | .0918
VQT6URR040R100S12 |3.937 (100mm) .0111 .0193 | .0249 | .0315 | .0352 | .0610 | .0787 | .0996

@ : USA Stock



Barrel End Mill for Finish Cutting of Titanium Alloys

Cutting Performance
Recommended Cutting Conditions

Deep Wall Machining of Titanium Allo
M Fillet Milling with the Use of the Nose Radius (RE1) P 9 y

(inch) High efficiency machining is achieved while maintaining quality of machined surface.
Mild Steels (< 180HB) Austenitic Stainless Steels (<200HB) Aluminum Alloys (Si<5%)
Carbon Steels, Alloy Steels (180—280HB) | Titanium Alloys 200
Workpiece Material :
5 160
DC RE1 Revolution | Feed Rate | Depth of Cut | Depth of Cut| Revolution | Feed Rate | Depth of Cut | Depth of Cut| Revolution | Feed Rate | Depth of Cut|Depth of Cut i
mm inb mm inb (min™y | (IPM) ap ae (min™") | (IPM) ap ae (miny | (IPM) ap ae e
8 |.315| 2 |.079|16000| 945 | .016 | .039 | 6400 | 22.8 | .016 | .039 |32000 | 189.0 | .016 | .039 w 0
10 |[.394| 2 .079 | 16000 | 94.5 .016 .039 | 6400 | 22.8 .016 .039 | 32000 | 189.0 | .016 .039 é’
10 |.394| 3 .118 | 11000 | 66.9 .024 .059 [ 4200 | 15.0 .024 .059 |[21000| 126.0 | .024 .059 §’ 8.0
12 | .472| 4 157 | 8000 | 47.2 .031 .079 | 3200 | 11.4 .031 .079 (16000 | 94.5 | .031 .079 %
o
£ 40
Note 1) SMART MIRACLE coating has very low electrical conductivity; therefore, an external contact type of tool setter (electric transmitted) »n
may not work.

When measuring the tool length, an internal contact/non-electric type or laser tool setter is recommended. 0.0
Note 2) Recommended for finish cutting only.
Note 3) The tool contact part differs between the nose radius and tangential form radius depending on machining geometries and tilt angles.

Select suitable cutting conditions according to tool contact parts.

Conventional

<Cutting Conditions>
Workpiece Material : Ti-6Al-4V

Tool : VQT6URR020R085S10
Revolution :n=2546min’
Feed per Tooth 1 fz=.001 IPT
Depth of Cut :ap=.059 inch
:ae=.012inch
Tilt Angle 1 7.73°
Cutting Mode : Side Milling
External Coolant (Emulsion)
Machine : 5-axis MC (HSK63)

Conventional

Cutting Performance

Fillet Milling of Titanium Alloy Comparison of Tool Life in Titanium Alloy

Achieves a quality surface finish with no chipping on the cutting edge.

Conventional Fractures
<Cutting Conditions>
Workpiece Material : Ti-6Al-4V
0 66 131 197 Tool : VQT6URR020R085S10
: Revolution 1 n=2546min
Cutting Length (ft.
<Cutting Conditions> g Length (ft) Feed per Tooth  : fz= 001 IPT
Workpiece Material : Ti-6Al-4V Depth of Cut rap=.157 |_nch
Tool : VQT6URR020R085S10 :ae=.012inch
. Cutting Speed  : vc=260 SFM Tilt Angle 1 8°
Conventional Revolution :n=6770min" Overhang Length  : 1.575 inch

Feed per Tooth :fz=.001 IPT Cuttin_g Mode : Exte_rnal Coolant (Emulsion)
Depth of Cut :ap=.039 inch Machine : 5-axis MC (HSK63)
Cutting Mode  : External Coolant (Emulsion) Conventional
Machine : 5-axis MC (HSK63) VQT6 U R

Surface Cutting Edge




Machining Example

Blade Surface Machining

Fillet Milling

DIAEDGE

<Cutting Conditions>

Workpiece Material : Ti-6Al-4V

Tool : VQT6URR020R085S10
Cutting Speed :ve=395 SFM

Feed per Rev. 1 vf=36.22 IPM

Depth of Cut :ap=.056 inch
:ae=.008 inch
Tilt Angle :10°
Cutting Mode : External Coolant
(Emulsion)
Machine : 5-axis MC (HSK63)

<Cutting Conditions>

Workpiece Material : Ti-6Al-4V

Tool : VQT6URR020R085S10
Cutting Speed :vc=260 SFM

Feed per Rev. 1 vf=29.92 IPM

Depth of Cut :ap=.009 inch
:ae=.008 inch
Tilt Angle :20°
Cutting Mode : External Coolant
(Emulsion)
Machine : 5-axis MC (HSK63)
2 MITSUBISHI MATERIALS US.A.




DIACEDGE

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)

1314B North Plum Grove Road
Schaumburg, IL 60173

Main: 847.252.6300

Fax: 847.519.1732

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

Av. La Cafiada 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

MITSUBISHI

MATERIALS USA.

www.DIAEDGE.MMUS.com
www.mmus-carbide.com

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)

3535 Laird Road

Units 15 & 16

Mississauga, Ontario, Canada LBL 5Y7
Main: 905.814.0240

Fax: 905.814.0245

Detroit Office (Moldino CS)

41700 Gardenbrook Road, Suite 120
Novi, MI 48375

Main: 248.308.2620

Fax: 248.308.2627

Product Brands Crafted by Mitsubishi Materials U.S.A.

DIACGEDGE /A moLoino

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.

Tools specifications subject to change without notice. B197A-US-2020.11

COMPLETE
METALWORKING
SOLUTIONS

(800) 991-4225

www.ahbinc.com
ISO Certified
customerservice@ahbinc.com

TOOLING & MACHINERY






