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periormance for
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materials.




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

SVIART MMIRACLLE

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.

SMART MIRACLE Coating

Conventional Coating

ZERO-u Surface

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

SMART MIRACLE Coating Conventional Coating



- = )erm IRACLE

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

Geometry

Irregular Helical Flutes Special Flute Geometry

No vibration! Improved chip disposal

&

3 flute —
New flute geometry with
low resistance for smooth
4J chip evacuation.
4 flute
VaMHZV Conventional

Improved Gash Shape
Improved Chip Evacuation

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

i 4
improve Chip discharge performance. 2 stage gash with rounded geometry Standard 2 stage gash shape

Effect of New Gash Geometry

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

rates can be doubled compared to conventional product.

<Cutting Conditions>

I I I
Work Material : AISI 304 ) i i |
End Mill : VQMHZVD0600(DC=6mm) ; i | |
Revolution : 3200 min-! ‘ ‘ \ | | i
Cutting Speed  : 195 SFM ‘ | | | | |
Table Feed :1.260-7.559 IPM | i | |
Depth of Cut :ap=.118 inch Conventional B | | | |
Overhang Length :.787 inch . | | | |
Cutting Mode : Down(Climb) Cut } } } l l l

External Coolant (Emulsion) 0.00 .0004 .0008 .0012 .0016 .0020 .0024 .0028

Machine : Vertical M/C (BT50)

Feed per Revolution (IPR)



VOMHZV

Inch: DC=.0625" -.5000" Metric: DC=1mm-20mm

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

VOMHZVOH

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

VOMHV

Inch: DC=.625"-.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

VOJHV

Inch: DC =.625"-.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

VOSVR

Metric: DC=3mm-20mm

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




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)

VO4SVEB

Inch: RE=.0625"-.2500" Metric: RE=1mm-6mm

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

VOMHYV Undercut Size
~ CurvedEdge

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.

VOSVR

1}

Curved Edge

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



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

VOMHZV “Inch sizes

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

XS

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy Cemaar Als Mg Alls
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy pp Y Y
©) O ©) ©) O

___—1BHTA215° >
R ———
APMX
LF
=z
2 BN - I g Type2
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)
& <
Order Number DC APMX LF DCON No. F % Type
VQMHZVD1/16 .0625 .1250 2.00 .2500 3 [ 1
VQMHZVD5/64 .0781 .1560 2.00 .2500 3 ® 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

@ : Inventory maintained.
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VIRACLE
S 1 G M A

[l 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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (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 o2
Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy
W Cobaly Chromium Alloy
ork
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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (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
7/64 | 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 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, 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.



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

VOMHZV‘Inch sizes

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

.SlOt MiIIing (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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM)

1/16 | 26000 | 27.6 | 20000 | 14.2 .031 | 20000 | 11.8 | 16000 | 6.3 .031 | 18000 | 10.6 | 12000 | 4.7 .031
5/64 | 24000 | 36.9 | 16000 | 16.1 .078 | 19000 | 18.0 | 13000 | 8.3 .078 | 16000 | 18.9 9600 | 7.5 .078
3/32 | 20000 | 37.8 | 13000 | 16.1 .094 | 16000 | 18.9 | 11000 | 8.7 .094 | 13000 | 19.2 8000 | 7.9 .094
7/64 | 17000 | 40.2 | 11000 | 17.3 .110 | 14000 | 19.8 | 9200 | 8.7 .110 | 11000 | 19.5 6900 | 7.9 110
1/8 [ 15000 | 44.3 | 10000 | 19.7 .130 | 12000 | 22.7 | 8000 | 9.8 .130 | 10000 | 20.1 6000 | 7.9 130
5/32 | 12000 | 56.7 8000 | 24.8 160 | 9600 | 26.1 6400 | 114 | .160 | 8000 | 20.8 | 4800 | 8.3 160
3/16 | 10000 | 56.7 | 6700 | 25.2 .190 | 8000 | 26.9 | 5300 | 11.8 .190 | 6700 | 21.4 | 4000 | 8.3 .190
1/4 7500 | 55.8 5000 | 24.4 .250 | 6000 | 29.8 | 4000 | 13.0 | .250 | 5000 | 21.9 3000 | 8.7 .250
5/16 | 6000 | 49.6 | 4000 | 21.7 310 | 4800 | 28.3 | 3200 | 12.6 | .310 [ 4000 | 236 | 2400| 94 310
11/32( 5500 | 48.7 3600 | 20.9 .340 | 4400 | 27.0 | 2900 | 11.8 340 | 3600 | 24.2 | 2200 | 9.8 .340
3/8 5000 | 46.1 3300 | 20.1 .380 | 4000 | 25.5 | 2700 | 11.4 .380 | 3300 | 25.3 | 2000 | 10.2 .380
1/2 3800 | 35.9 2500 | 15.7 .500 | 3000 | 22.3 | 2000 | 9.8 500 | 2500 | 23.6 1500 | 9.4 .500

DC
R —
Depth a
of Cut P
A DC : Dia.
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 ap ap
n vf n vf n vf n vf n vf n vf
(min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM)

1/16 | 11000 | 6.5 | 10000 | 3.9 .019 | 30000 | 31.9 |24000 | 16.9 | .031 [ 6000 | 3.5 5000 | 2.0 .013
5/64 | 9600 | 9.1 8000 | 5.1 .039 | 29000 | 44.5 | 19000 | 19.3 | .078 | 4800 | 4.0 4000 | 2.2 .023
3/32 | 8000 | 9.5 6700 | 5.1 .047 | 24000 | 45.4 | 16000 | 20.1 .094 | 4000 | 4.3 3300 | 2.3 .028
7/64 | 6900 | 9.8 5700 | 5.5 .055 | 21000 | 49.6 | 14000 | 21.7 | .110 | 3400 | 4.4 2900 | 2.5 .033
1/8 6000 | 11.3 5000 | 6.3 .063 | 18000 | 53.1 | 12000 | 23.2 | .130 [ 3000 | 4.6 2500 | 2.5 .038
5/32 | 4800 | 13.0 4000 | 71 .078 | 14000 | 66.1 9600 | 29.9 | .160 | 2400 | 5.0 2000 | 2.8 .047
3/16 | 4000 | 13.7 3300 | 7.5 .094 | 12000 | 68.0 | 8000 | 29.9 | .190 | 2000 | 5.1 1700 | 2.9 .056
1/4 3000 | 14.9 2500 | 8.3 .130 | 9000 | 67.0 | 6000 | 29.5 | .250 | 1500 | 5.3 1300 | 3.0 .075
516 | 2400 | 14.2 2000 | 7.9 160 | 7200 | 59.5 | 4800 | 26.4 | .310 | 1200 | 5.7 1000 | 3.1 .094
11/32 2200 | 13.5 1800 | 7.5 170 | 6600 | 58.5 | 4400 | 25.6 | .340 | 1100 | 5.9 910 | 3.2 .100
3/8 2000 | 12.8 1700 | 71 .190 | 6000 | 55.3 | 4000 | 24.4 | .380 | 1000 | 6.1 840 | 34 110
1/2 1500 | 11.2 1300 | 6.3 .250 | 4500 | 42.5 | 3000 | 18.9 | .500 750 | 5.7 630 | 3.1 .150

Depth a
of Cut P

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.



VIRACLE
S 1 G M A

.Drilling (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-1)| (1PM) | S |(min-1)| apm) | SEP (min-t)| 1PM) | S |(min-1)| apm) | StEP (min-)| 1PM) | S |(min-1)| apm) | StEP

1/16 (18000| 12.8 | .013 |18000| 12.6 | .006 | .031 |12000| 5.2 |.013 |12000| 5.2 |.006 | .031 |12000| 3.3 |.004 [12000| 3.3 |.002 |.031
5/64 16000/ 18.9 | .020 |16000| 18.9 | .006 | .078 (11000| 7.8 |.016 {11000| 7.8 |.006 |.078| 9600/ 3.5 |.004 | 9600 3.5 |.002 | .039
3/32 |13000| 20.5 | .023 [13000| 20.5|.010 | .094 [ 9400| 8.8 |.019| 9400 8.8 |.010|.094 | 8000| 3.5 |.006 | 8000| 3.5 |.002 |.047
7/64 11000/ 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 (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 | 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 | 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 | 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 | 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 | 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 | 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 | 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

Depth -
of Cut P
g T
Precipitation Hardening Stainless Steel, Copper, Copper Alloy
Work Cobaly Chromium Alloy
Material
High Speed General Purpose High Speed General Purpose
Cutting Cutting Cutting Cutting
DC ap ap
n vf n vf n vf n vf
(min-1)| (1PM) | S |(min-1)| aPMm) | SteP (min-t)| (1PM) | S |(min-1)| apm) | SteP

1/16 | 7000 | 2.0 |.004 | 7000| 2.0 |.002 |.031|22000| 15.6 | .013 |22000| 15.6 | .006 | .031
5/64 | 6400 2.4 |.004 | 6400 | 2.4 |.002 | .039 (19000|22.4 | .020 |19000| 22.4 | .006 | .039
3/32 | 5300 2.4 |.006| 5300 | 2.4 |.002 | .047 [16000|25.2 | .023 |16000| 25.2 | .010 | .047
7/64 | 4600| 2.4 |.008 | 4600 | 2.4 |.002 |.055(14000|27.6|.033|14000| 27.6 | .010 | .055
1/8 |4000| 2.8 |.008 | 4000| 2.8 |.004 |.063|12000| 33.1 | .044 112000/ 33.1 | .012 | .063
5/32 | 3200 2.4 |.016|3200| 2.4 |.004 | .078| 9600|37.8|.078 | 9600| 37.8 | .012|.078
3/16 | 2700 2.4 |.020| 2700 | 2.4 |.008 | .094 | 8000|39.4|.094 | 8000|39.4 |.016 | .094
1/4 |2000| 2.4 |.024|2000| 2.4 |.012|.130| 6000/ 43.3|.130 | 6000|43.3|.024 |.130
5/16 | 1600 2.0 |.024 | 1600 | 2.0 |.012|.160 | 4800|33.9|.160 | 4800|33.9 |.028 | .160
11/32 | 1500 | 1.8 |.024 | 1500 | 1.8 |.012|.170| 4400|{31.1|.170 | 4400/ 31.1|.028 | .170
3/8 |1300| 1.5 |.024 | 1300| 1.5 |.012|.190 | 4000|28.3|.190 | 4000| 28.3 |.030 | .190
1/2 [1000| 1.2 |.024 | 1000| 1.2 |.012|.250| 3000|21.3 |.200 | 3000|21.3|.030 |.250

Depth G

of Cut

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

(Note 2) Effective cutting of stainless steel, 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.



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

VOMIHZV

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

23O CE

Carbo(n< S;gell-,'gléy) Steel Pre-{lgr‘:jgﬂeRdC?teel Ha(rgesr;e;RSé)eel Ha(rgggle_ﬁq ?:t)eel st Austenitic Titaniu_m Alloy Copper Alloy Aluminum Alloy
< < ainless Steel |Heat Resistant Alloy
©) O ©) ©) O
___—1 BHTA215° >
4 8l 1 ¢| - } g Typef
= - APMX
LF
r4
S AN\ - % § Type2
APMX U
'“ DC<12 | DC>12 EE% - [ Types
0 0 APMX
- 0.02 - 0.03 LF
m 4<DCON=<6|8<DCON<10|12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ 3 flute end mill for drilling and slot milling.
@ Featuring irregular helical geometry for reducing vibration.
(mm)
& 4
Order Number DC APMX LF DCON No. F g Type
VQMHZVD0100 1 2 45 4 3 (] 1
VQMHZVD0110 1.1 2.2 45 4 3 * 1
VQMHZVD0120 1.2 2.4 45 4 3 * 1
VQMHZVDO0130 1.3 2.6 45 4 3 * 1
VQMHZVD0140 1.4 2.8 45 4 3 * 1
VQMHZVD0150 1.5 3 45 4 3 (] 1
VQMHZVD0160 1.6 3.2 45 4 3 * 1
VQMHZVDO0170 1.7 3.4 45 4 3 * 1
VQMHZVD0180 1.8 3.6 45 4 3 * 1
VQMHZVDO0190 1.9 3.8 45 4 3 * 1
VQMHZVD0200 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 25 © 50 6 & (] 1
VQMHZVD0260 2.6 5.2 50 6 3 * 1
VQMHZVD0270 2.7 5.4 50 6 & * 1
VQMHZVD0280 2.8 5.6 50 6 3 * 1
VQMHZVD0290 29 5.8 50 6 8 * 1
VQMHZVD0300 3 6 50 6 3 (] 1
VQMHZVD0310 3.1 7 50 6 8 * 1
VQMHZVD0320 3.2 7 50 6 3 * 1
VQMHZVD0330 3.3 7 50 6 8 * 1
VQMHZVD0340 3.4 7 50 6 3 * 1
VQMHZVD0350 3.5 8 50 6 8 (] 1
VQMHZVD0360 3.6 8 50 6 3 * 1
VQMHZVD0370 3.7 8 50 6 8 * 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

@ : Inventory maintained. * : Inventory maintained in Japan.
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(mm)

*
=2
Order Number DC APMX LF DCON No. F g Type
VQMHZVD0380 3.8 8 50 6 3 [ x| 1
VQMHZVD0390 3.9 8 50 6 3| x| 1
VQMHZVD0400 4 8 50 6 3| e | 1
VQMHZVD0450 45 10 50 6 3| e | 1
VQMHZVD0500 5 10 50 6 3| e | 1
VQMHZVD0550 5.5 13 50 6 3| e | 1
VQMHZVD0600 6 13 60 6 3| e| 2
VQMHZVD0650 6.5 16 60 8 3| e 1
VQMHZVD0700 7 16 60 8 3| @ | 1
VQMHZVD0750 75 16 60 8 3| e 1
VQMHZVD0800 8 19 70 8 3| e 2
VQMHZVD0850 8.5 19 70 10 3| e 1
VQMHZVD0900 9 19 70 10 3| e 1
VQMHZVD0950 9.5 19 70 10 3| e 1
VQMHZVD1000 10 22 80 10 3| e 2
VQMHZVD1100 11 22 80 12 3| e 1
VQMHZVD1200 12 26 90 12 3| e 2
VQMHZVD1300 13 26 90 12 3| x| 3
VQMHZVD1400 14 26 90 12 3| x| 3
VQMHZVD1500 15 26 110 16 3| x| 1
VQMHZVD1600 16 30 110 16 3| x| 2
VQMHZVD2000 20 32 140 20 3| x| 2

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

* Number of Flutes
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHZV

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

M 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 Stainless
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
ve n vf ve n vf ve n vf ve n vf
DC ap ae ap ae ap ae ap ae

(m/min)| (min-1) {(mm/min) (m/min)| (min-T) {(mm/min)
1 100 32000 720 | 1.5 | 0.2 80 25000 530 | 1.5 | 0.2 60 [19000| 430 | 15 | 0.2 [ 50 |16000| 340 | 1.5 | 0.1
1.5 | 130 |28000| 1300 | 2.25| 0.3 [ 100 |21000| 630 | 2.25| 0.3 85 [18000| 540 | 2.25| 0.3 [ 65 |14000| 420 | 2.25| 0.15
2 150 (24000 1800 | 3 0.6 | 120 [19000| 860 | 3 0.6 | 100 [16000| 620 | 3 06 | 75 |12000| 540 | 3 0.4
3 150 (16000| 1900 | 4.5 | 0.9 | 120 {13000 940 | 4.5 | 0.9 | 100 |11000| 660 | 45 | 09 | 75 | 8000 580 | 4.5 | 0.6
4 150 |12000| 2000 | 6 12 [ 120 | 9500 940 | 6 1.2 [ 100 | 8000| 670 | 6 12 [ 75 | 6000| 590 | 6 0.8
5 150 | 9500|1900 | 7.5 | 1.5 | 120 | 7600| 960 | 7.5 | 1.5 | 100 | 6400 670 | 75 | 1.5 | 75 | 4800| 600 | 7.5 | 1
6 150 | 8000|1900 | 9 1.8 | 120 | 6400| 960 | 9 1.8 | 100 | 5300/ 830 | 9 18 | 75 | 4000/ 600 | 9 1.2
8 150 | 6000 1900 |12 24 | 120 | 4800| 1000 | 12 24 | 100 | 4000| 900 |12 24 | 75 | 3000 630 |12 1.6
10 150 | 4800|1700 | 15 3 120 | 3800| 910 | 15 3 100 | 3200| 960 | 15 3 75 | 2400| 580 |15 2
12 150 | 4000 1400 | 18 3.6 | 120 | 3200| 860 | 18 3.6 | 100 | 2700| 890 | 18 36 | 75 | 2000| 540 |18 24
16 150 | 3000 1200 | 24 48 | 120 | 2400| 720 | 24 48 | 100 | 2000| 720 |24 48 | 75 | 1500| 450 |24 3.2

20 150 | 2400| 970 | 30 6 120 | 1900| 570 | 30 6 100 | 1600| 580 | 30 6 75 | 1200| 360 | 30 4

(m/min)| (min-1) {(mm/min) (m/min)| (min-T) {(mm/min)

Depth
of Cut ap
General Purpose Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardened Stainless
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
ve n vf ve n vf Ve n vf Ve n vf
DC ap ae ap ae ap ae ap ae

(m/min)| (min-1) |(mm/min) (m/min)| (min-1) |(mm/min)
1 100 |32000| 480 | 1.5 | 0.2 80 25000 350 | 1.5 | 0.2 [ 60 |19000( 280 | 1.5 | 0.2 | 50 [16000f 220 | 1.5 | 0.1
1.5 [ 120 |25000| 740 | 2.25| 0.3 | 100 |21000| 420 | 2.25| 0.3 | 80 |17000| 340 | 2.25| 0.3 | 65 |14000| 280 | 2.25| 0.15
2 120 (19000 940 | 3 0.6 | 100 [16000| 480 | 3 06 | 80 [13000| 340 | 3 06 | 70 |11000| 330 | 3 04
3 120 |13000| 1000 | 4.5 | 0.9 | 100 (11000| 520 | 45 | 0.9 | 80 | 8500 340 | 45 | 09 [ 70 | 7400| 350 | 4.5 | 0.6
4 120 | 9500|1000 | 6 12 [ 100 | 8000| 520 | 6 12 | 80 | 6400 350 | 6 12 [ 70 | 5600 370 | 6 0.8
5 120 | 7600 980 | 7.5 | 1.5 | 100 | 6400 530 | 7.5 | 1.5 | 80 | 5100| 350 | 7.5 | 1.5 | 70 | 4500 370 | 7.5 | 1
6 120 | 6400|1000 | 9 1.8 | 100 | 5300/ 540 | 9 18 | 80 | 4200/ 400 | 9 18 | 70 | 3700/ 370 | 9 1.2
8 120 | 4800 1000 | 12 24 | 100 | 4000| 550 |12 24 | 80 | 3200| 430 |12 24 | 70 | 2800| 390 |12 1.6

10 120 | 3800| 900 | 15 3 100 | 3200 510 | 15 3 80 | 2500| 450 |15 3 70 | 2200| 350 |15 2

12 120 | 3200| 760 |18 3.6 | 100 | 2700| 480 |18 36 | 80 | 2100| 420 |18 36 | 70 | 1900| 340 |18 24

16 120 | 2400| 640 |24 48 | 100 | 2000| 400 | 24 48 | 80 | 1600 340 | 24 48 | 70 | 1400 280 |24 3.2

20 120 | 1900| 510 | 30 6 100 | 1600| 320 | 30 6 80 | 1300| 270 |30 6 70 | 1100 220 | 30 4

ae

(m/min)| (min-1) |(mm/min) (m/min)| (min-1) |(mm/min)

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 feed and speed should be reduced proportionately.

(Note 4) When the depth of cut is smaller than shown the feed rate can be increased.
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VIRACLE
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M 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
DC ve n vf ve n vf
(m/min)| (min-1) (mmmin)| 2P| 2€|(m/min)| (min-1)|mmmin) 2P | 2
1 120 (38000 860 | 1.5 | 0.2 | 40 (13000 160 | 1.5 | 0.05
1.5 | 150 {32000 1400 | 2.25| 0.3 | 40 | 8500| 170 | 2.25 | 0.08
2 180 290002200 | 3 06 | 40 | 6400| 170 | 3 0.2
3 180 [19000| 2300 | 45 | 0.9 | 40 | 4200 180 | 45 | 0.3
4 180 (14000| 2300 | 6 12 | 40 | 3200| 180 | 6 04
5 180 [11000| 2300 | 7.5 | 1.5 | 40 | 2500| 180 | 7.5 | 0.5
6 180 | 9500|2300 | 9 18 | 40 | 2100 190 | 9 0.6
8 180 | 7200 2300 |12 24 | 40 | 1600| 190 |12 0.8
10 180 | 5700| 2100 |15 3 40 | 1300| 220 |15 1
12 180 | 4800| 1700 (18 3.6 [ 40 | 1100, 210 (18 1.2
16 180 | 3600 1500 |24 48 | 40 800| 150 |24 1.6
20 180 | 2900| 1200 |30 6 40 640| 120 |30 2
t<—ae
Depth
of Cut &P
General Purpose Cutting Conditions (mm)
Copper, Copper Alloy Heat Resistant Alloys
Work
Material
DC ve n vf ve n vf
(mimin)| (min-1)|mmimin) 2P| @ [m/min)| (min1)|mmimin) 2P | @€
1 120 (38000 560 | 1.5 | 02 | 30 9500 | 75| 1.5 | 0.05
1.5 | 140 {30000 890 | 2.25| 0.3 [ 30 |6400 | 82 | 225 | 0.07
2 140 122000 1100 | 3 0.6 [ 30 |[4800, 86 | 3 0.2
3 140 [15000| 1200 | 45 | 09 | 30 [3200| 89 | 45 | 0.3
4 140 {11000| 1200 | 6 12 ] 30 |2400 | 90 | 6 04
5 140 | 8900{ 1200 | 7.5 | 15| 30 |[1900 | 90 | 75 | 0.5
6 140 | 7400|1200 | 9 18 ] 30 [1600| 95| 9 0.6
8 140 | 5600| 1200 (12 24 [ 30 |[1200 | 95 [12 0.8
10 140 | 4500| 1100 |15 3 30 | 950 | 110 |15 1
12 140 | 3700| 880 (18 36| 30 | 800 | 100 |18 1.2
16 140 | 2800| 750 |24 48 | 30 | 600 | 76 |24 1.6
20 140 | 2200| 590 |30 6 30 | 480 | 61 |30 2
t+— ae
Depth
of Cut <

(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
(Note 2) Effective cutting of stainless steel, titanium 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.

12
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHZV

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

M 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
DC ve n vf‘ oD ve n vf‘ &b ve n vf | ap ve n Vf. oD ve n vf‘ ap ve n vf ap
(m/min)| (min-") | (mmimin) (m/min)| (min-1) | (mm/min) (m/min)| (min-1) | (mm/min) (m/min)| (min-1) | (mmimin) (m/min)| (min-1) | (mm/min) (m/min)| (min-1) | (mm/min)
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 | 48
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
De
ofgﬂ: iap
4 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
DC ve n vf‘ ap ve n vf‘ ap ve n vf | ap ve n vf. ap ve n vf‘ ap ve n vf | ap
(m/min)| (min-1) | (mmfmin) (m/min)| (min-1) | (mmimin) (m/min){ (min-1) | (mmimin) (m/min){ (min-) | (mmfmin) (m/min)| (min-1) | (mmimin) (m/min)| (min-1) | (mmimin)
1 100 {32000] 250 | 0.5 | 80 (25000f 99 | 0.5 [ 60 |19000| 80 | 0.5 | 45 |14000| 60 | 0.3 | 120 |38000| 300 | 0.5 [ 25 |8000| 30 | 0.2
1.5 [ 100 |21000| 290 | 0.75( 80 |17000{ 130 | 0.75| 60 (13000 100 | 0.75| 50 [11000| 87 | 0.4 | 120 |25000| 350 | 0.75( 25 |5300 | 40 | 0.3
2 100 [16000| 410 2 80 13000 210 | 2 60 | 9500( 190 | 2 50 | 8000( 130 | 1 120 19000| 490 | 2 25 4000 55 | 0.6
3 100 {11000 500| 3 80 | 8500| 240 | 3 60 | 6400 190 | 3 50 | 5300| 150 | 1.5 | 120 [13000| 590 | 3 25 (2700 | 64 | 0.9
4 100 | 8000| 630 4 80 | 6400| 300 | 4 60 | 4800| 210 | 4 50 | 4000| 190 | 2 120 | 9500| 750 | 4 25 12000 70 | 1.2
5 100 | 6400| 630 | 5 80 | 5100| 300 | 5 60 | 3800( 210 | 5 50 | 3200( 190 | 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 | 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 o
of Cut
74 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.
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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
B (m\/lr;:in) (mir:ﬂ)(mr\nl/;in) | SiEp (m\//n?in) (mir:r1)(mn\1//;in) T2 | Sl (m\//n(w:in) (mir:1-1) (mn\w//;in) | S (m\//n?in) (m;-n (mn\w//rfmn) | S (m\//n?in) (mir:H) (mn\wllrmn) | Sz
1 65{20000{ 160 | 0.5 | 0.1 [ 50 |16000| 100 | 0.5 | 0.1 | 50 (16000 50 | 0.5 {0.05| 30 |9500| 30 | 0.5 |0.05 | 75 |24000| 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 100160001 480 | 2 | 0.5 70 |11000{200 | 2 | 0.4 | 60 | 9500/ 90 | 1 |0.15| 40 [6400| 60 | 1 |0.1 | 120 {19000 570 2 | 0.5
3 |100 |11000| 660 | 3 |1 70 | 74001270 | 3 | 0.6 | 60 | 6400|100 | 1.5 |0.2 | 40 |4200| 60 | 1.5 |0.2 | 120 (13000 780 3 | 1.0
4 100 | 8000|800 | 4 | 2 70 | 56001 340 4 | 0.8 60 | 4800(100 | 2 |04 | 40 (32000 60 | 2 |04 [120| 9500| 950| 4 |2
5 100 | 64001960 | 5 | 25| 70 | 4500/ 410 | 5 |1 60 | 3800|100 | 25 (0.5 [ 40 |2500| 60 | 2.5 |0.5 | 120 | 7600|1100 | 5 | 25
6 |100|5300{950| 6 |3 |70 |3700 4406 | 12|60 | 3200100 3 |06 | 40 (2100| 60 | 3 |0.6 [120 | 6400/1200| 6 | 3
8 (100 4000(720| 8 |4 |70 | 2800/340| 8 |1.6| 60 | 2400] 70 | 4 |06 | 40 [1600| 50 | 4 |0.6 |[120| 4800 860| 8 | 4
10 100 | 32001 580 |10 | 5 70 | 2200 260 (10 | 2.5 60 | 1900| 60 | 5 |0.6 | 40 (13000 40 | 5 |06 [120| 3800| 68010 |5
12 100 2700|490 |12 | 5 70 [ 19001 230(12 |3 | 60 | 1600/ 50 | 6 |0.6 | 40 1100/ 30 | 6 |06 |[120| 3200| 58012 |5
16 (100 2000 360 |16 |5 | 70 | 1400/ 17016 |4 | 60 | 1200) 40 | 8 |06 [ 40 | 800| 20 | 8 |0.6 |[120| 2400| 43016 | 5
20 100 | 1600 290 |20 | 5 70 | 11001130120 |5 [60 | 90| 30 [10 |06 | 40 | 640 20 {10 |0.6 |120| 1900| 340/20 | 5
Depth Q
of Cut :’___J &l
DRI
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
2 (m\/lr;n) (mi?ﬁ)(mmvl;in) | e (m\/ln?in) (ma-ﬂ(mr:\l/;in) | i (m\llncw;in) (mirr]H) (mrx/;in) P S (m\llr;n) (m;-1) (mr;//;in) P S (m\//r;n) (mirr]1-1) (mr:/;m) EEp
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 [ 8518000 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 [11000| 200 | 2 |0.2 | 60 | 9500f 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 | 64001100 | 1.5 |0.1 | 40 |4200| 60 | 1.5 [0.1 [ 120 |13000| 780| 3 |03
4 100 | 8000 800 | 4 |0.4 | 70 | 5600 340 | 4 {0.4 | 60 | 48001100 | 2 0.2 | 40 |3200) 60 | 2 |02 [120| 9500| 950| 4 |04
5 100 | 6400/ 960 | 5 |0.5 | 70 | 4500|410 | 5 |0.5 | 60 | 3800|100 | 2.5 |0.25| 40 |2500| 60 | 2.5 | 0.25 [ 120 | 7600|1100 | 5 | 0.5
6 100 | 5300/ 950 | 6 |0.6 | 70 | 3700/ 440| 6 |0.6 | 60 | 32001100 | 3 |03 | 40 [2100| 60 | 3 |03 [120| 6400|1200 6 | 0.6
8 100 | 4000{ 720 | 8 |0.7 | 70 | 2800340 | 8 |0.7 | 60 | 2400) 70 | 4 |03 | 40 |1600| 50 | 4 |03 |[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| 680 |10 |0.75
12 100 | 2700| 490 |12 |0.75] 70 | 1900| 230 {12 |0.75] 60 | 1600| 50 | 6 |03 | 40 |1100| 30 | 6 |03 [120| 3200 580 |12 | 0.75
16 100 | 2000| 360 |16 |0.75| 70 | 1400| 170 {16 |0.75| 60 | 1200| 40 | 8 |03 | 40 | 800| 20 | 8 |0.3 |[120| 2400| 430 (16 |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| 340|20 | 0.75
Depth G
of Cut liER

1
1
loo=ag
t

S

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

VOMH ZVOH - nch sizes u@ e g

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 c All Alumi All
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy|  ~PPSrA10Y uminum Atloy
©) O ©) ©) O
r4
/ 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)
& 4
Order Number DC APMX LF DCON No. F g Type
VQMHZVOHD1/4 .2500 .6250 2.50 .2500 3 (] 1
VQMHZVOHD5/16 3125 .7500 2.75 .3125 3 (] 1
VQMHZVOHD3/8 3752 .8750 3.00 .3750 3 (] 1
VQMHZVOHD1/2 .5000 1.1250 3.50 .5000 3 (] 1

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

@ : Inventory maintained.



VIRACLE
S 1 G M A

[ 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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM)
1/4 7500 | 55.8 | 5000 | 24.4 .250 | 6000 | 29.8 | 5000 | 16.5 .250 | 5000 | 21.9 | 3000 8.7 .250
5/16 | 6000 | 49.6 | 4000 | 21.7 .310 | 4800 | 28.3 | 4000 | 15.7 .310 | 4000 | 23.6 | 2400 9.4 .310
3/8 5000 | 46.1 3300 | 201 .380 | 4000 | 25.5 | 3300 | 13.8 .380 | 3300 | 25.3 | 2000 | 10.2 .380
1/2 3800 | 35.9 | 2500 | 15.7 500 | 3000 | 22.3 | 2500 | 12.2 500 | 2500 | 23.6 1500 9.4 .500
DC
Depth
of Cut ap
h DC : Dia.
Precipitation Hardening Stainless Steel, Copper, Copper Alloy Heat Resistant Alloy
W Cobaly Chromium Alloy
ork
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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM)
1/4 3000 | 14.9 | 2500 8.3 .250 | 9000 | 67.0 | 6000 | 29.5 .250 1500 5.3 1300 3.0 .075
5/16 | 2400 | 14.2 | 2000 7.9 310 | 7200 | 59.5 | 4800 | 26.4 .310 1200 5.7 1000 3.1 .094
3/8 | 2000 | 12.8 | 1700 71 .380 | 6000 | 55.3 | 4000 | 24.4 .380 1000 6.1 840 3.4 .110
1/2 1500 | 11.2 1300 6.3 .500 | 4500 | 42.5 | 3000 | 18.9 .500 750 5.7 630 3.1 .150
DC
Depth
of Cut ap

lh

DC : Dia.

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

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

VO MH ZVOH - inch sizes

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

.Drilling (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
pe f vf o f f o f f ®
n v n n v n v n v n v
(min-1)| (1PM) | S |(min-1)| apm) | StEP (min-t)| 1PM) | S |(min-1)| apm) | StEP (min-1)| (1PM) | S |(min-1)| apMm) | SEP
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

Depth Q
of Cut D b E
o2
Precipitation Hardening Stainless Steel, Copper, Copper Alloy
Work Cobaly Chromium Alloy
Material
High Speed General Purpose High Speed General Purpose
Cutting Cutting Cutting Cutting
DC ap ap
n vf n vf n vf n vf
(min-1)| (1PM) | S |(min-1)| 1Pm) | SP (min-1)| (1PM) | S |(min-1)| 1PM) | StEP

1/4 (2000| 2.3 |.024 |2000| 2.3 |.012| .38 |6000|42.5| .13 |6000|42.5|.0024| .38
5/16 |1600| 2.0 |.024|1600| 2.0 |.012| .47 (4800|34.0| .16 |4800|34.0 .0028| .47
3/8 |1300| 1.5 |.024|1300| 1.5 |.012| .56 [4000|28.3 | .19 |4000|28.3 |.0030| .56
1/2 (1000| 1.2 |.024 |1000| 1.2 |.012| .75 |3000|21.3| .20 |3000|21.3|.0030| .75

Depth G

of Cut | |@P

1
1

ooy
Us -

(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.



DL TES
VOVMIHZVOH ®» @9 Cr € 4

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 c All Alumi All
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy|  ~PPSrA10Y uminum Atloy
©) O ©) ©) O
r4
v APMX
LF
'.‘ DC=12 | DC=16
0 0
- 0.02 - 0.03
m 4<DCON=<6|8<DCON<10|12<DCON<16
0 0 0
- 0.008 - 0.009 - 0.01
@ 3 flute end mill for drilling and slot milling.
@ Featuring irregular helical geometry for reducing vibration.
(mm)
& 4
Order Number DC APMX LF DCON No. F g Type
VQMHZVOHD0600 6 13 60 6 3 (] 1
VQMHZVOHD0800 8 19 70 8 8 (] 1
VQMHZVOHD1000 10 22 80 10 3 (] 1
VQMHZVOHD1200 12 26 90 12 3 () 1
VQMHZVOHD1600 16 30 110 16 3 * 1

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

* Number of Flutes

@ : Inventory maintained. * : Inventory maintained in Japan.
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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

M 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,| 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,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
DC Ve n vf Ve n vf Ve n vf Ve n vf Ve n vf Ve n vf
(mimin)| (mine?) | mmin) | 2P | (vmin) | min1) | monimin)| 3P [mimin)| (mine?) | i) | 2P | mimin)| (min1) | o) 2P [ min-T) | omimin) | 2P { mimin)| (mint) | iy 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 |1200| 140 | 2.4
10 | 150 |4800/1200( 10 | 120 {3800| 630 | 10 [ 100 |3200| 670 | 10 | 60 | 1900 310 | 5 | 180 |5700|1400f 10 | 30 | 950|160 | 3
12 | 150 |4000 960| 12 | 120 {3200| 580 | 12 [ 100 |2700| 650 | 12 | 60 |1600| 290 | 6 | 180 |4800|1200f 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 2
4 DC : Dia.
General Purpose Cutting Conditions (mm)
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,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
DC \ n vf Ve n vf Ve n vf ve n vf \ n vf Ve n vf
(m/min)| (min-1) | (mmimin) ap (m/min)| (min-1) | (mmimin) ap (m/min)| (min-1) | (mmimin) ap (m/min)| (min-") | (mmimin) ap (m/min)| (min-1) | (mmimin) ap (m/min)| (min-1) | (mmimin) ap
6 | 100 |5300| 630| 6 | 80 |4200| 330 | 6 | 60 |3200/ 220 | 6 [ 50 |2700{ 210 | 3 | 120 |6400{ 760| 6 | 25 [1300| 72| 1.8
8 |[100 [4000| 550| 8 | 80 |3200{ 320 | 8 | 60 |2400| 240 | 8 [ 50 |2000({ 200 | 4 | 120 |4800( 670| 8 | 25 | 990/ 78| 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
h DC : Dia.

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

(Note 2) Effective cutting of stainless steel, titanium 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.



VIRACLE
S 1 G M A

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
Ve n vf Ve n vf Ve n vf 7 n vf ve n vf
DC \min) (i) i) 2P| SR Yorvmi) (i )| 2P| StP Yo i i) 2P| P Y| it )| 2P| P Yo it jommiy| 2P | SteP
6 |[1005300{ 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| & | 0.6 | 40 |1600{ 50 | 8 | 0.6 [ 120 |4800| 860 12 | 4
10 | 100 (3200 580| 15 | 5 [ 70 |2200| 260 | 15 | 25| 60 {1900/ 60| 10 | 0.6 | 40 1300 40 | 10 | 0.6 | 120 |3800| 680| 15 | 5
12 | 100 {27001 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 Q
of Cut . , |aP
‘———-~
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 \ n vf \¢ n vf Ve n vf
2 (m/min)| (min-1) | (mmimin) ap | Step (m/min)| (min-1) | (mmimin) ap | Step (m/min)| (min-1) | (mm/min) | By (m/min)| (min-1) | (mm/min) P | ey (m/min)| (min-1) |(mmimin) | Eer
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 Q
of Cut . L gl
l—"—-\

(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

VO MHV - inch sizes UVE @ a0° e %%

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

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy Cemaar Als Mg Alls
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy pp Y Y
©) O ©) ©) O

BHTA2 15° ,

Type1

IS 1| e

APMX_ T z
8
'.‘ DC<.5000"| DC=.5000"
0 0
- .0008" - .0012"
250"<DCON< 375" DCON=.500"
0 0
- .00035" | - .00043"
@ SMART MIRACLE vibration control end mills for reducing chattering and for delivering stable
performance on difficult-to-cut materials and long overhang applications.
(inch)
& X
Order Number DC APMX LF DCON No. F g Type
VQMHVD1/8 .1250 .3130 2.00 .2500 4 ® 1
VQMHVD3/16 .1875 4375 2.00 .2500 4 ® 1
VQMHVD1/4 .2500 .6250 2.50 .2500 4 [ 2
VQMHVD5/16 3125 .7500 2.75 3125 4 () 2
VQMHVD3/8 .3750 .8750 3.00 3750 4 [ 2
VQMHVD1/2 .5000 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.
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

@ : Inventory maintained.



VIRACLE
S 1 G M A

M 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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (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 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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (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 | .47 | .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.
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHV‘ Inch sizes

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

.S|0t MiIIing (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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (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 | 114 | .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 | 291 .310 | 4800 | 37.8 3200 | 16.5 | .310 | 4000 | 31.5 | 2400 | 126 | .310
3/8 | 5000 | 614 | 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
h DC : Dia.
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 ap ap
n vf n vf n vf n vf n vf n vf
(min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM)

1/8 | 6000 | 15.1 | 5000 8.3 .063 [ 18000 | 70.9 | 12000 | 31.1 A3 3000 | 6.14 | 2500 | 3.4 .038
3/16 | 4000 | 18.3 | 3300 9.8 .094 | 12000 | 90.7 | 8000 | 39.4 19 2000 | 6.80 | 1700 | 3.8 .056
1/4 | 3000 | 19.8 | 2500 | 11.0 .130 | 9000 | 89.3 | 6000 | 394 25 1500 | 7.09 | 1300 | 3.9 .075
5/16 | 2400 | 18.9 | 2000 | 10.2 160 | 7200 | 79.4 | 4800 | 35.0 31 1200 | 7.56 | 1000 | 4.3 .094
3/8 | 2000 | 17.0 | 1700 9.4 .190 | 6000 | 73.7 | 4000 | 32.3 .38 1000 | 8.19 840 | 4.7 110
1/2 | 1500 | 14.9 | 1300 8.7 .250 | 4500 | 56.7 3000 | 24.8 .50 750 | 7.56 630 | 4.3 .150

Depth
of Cut ap

4 DC : Dia.

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

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

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

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

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

37°
40°

C &

Carbo(n< S:;%ell-,'glgy) Steel Pre-(h<aT5e£eRdC ?teel Ha(rggr;zdRSCt)eel Ha(rgggeHdR gt)eel st Austenitic Tltaniulm Alloy, Copper Alloy Aluminum Alloy
< < ainless Steel |Heat Resistant Alloy
©) O ©) ©) O
N BHTA2 15° ;
: - i APMX F z
o
(=]
8 T Type2
APMX | o z
APNIX, iCurvid/Edge §
DC<12 DC>12 8 > — 1 Types
= > APMX z
'“ - 8.020 - 8.030 §
4<DCON<6|8<DCON=<10/12<DCON<1620<DCON<25
m - 8.008 - 8.009 - 8.011 - 8.013
@ SMART MIRACLE vibration control end mills for reduced chattering and for delivering stable
performance on difficult-to-cut materials and long overhang applications. o)
&2 X
Order Number DC APMX LF DCON No. F g Type
NEW VQMHVD0100 1 2 45 4 4 (] 1
NEW VQMHVDO0150 1.5 3 45 4 4 (] 1
VQMHVD0200 2 4 45 4 4 (] 1
VQMHVD0250 25 © 45 4 4 (] 1
VQMHVD0300 3 8 45 6 4 (] 1
VQMHVD0350 3.5 8 45 6 4 (] 1
VQMHVD0400 4 1" 45 6 4 (] 1
VQMHVD0500 © 13 50 6 4 (] 1
VQMHVD0600 6 13 50 6 4 (] 2
VQMHVD0700 7 19 60 8 4 (] 1
VQMHVD0800 8 19 60 8 4 [ ] 2
VQMHVD0900 9 22 70 10 4 (] 1
VQMHVD0900S08 9 22 75 8 4 (] 3
VQMHVD1000 10 22 70 10 4 (] 2
VQMHVD1000S08 10 22 100 8 4 (] 3
VQMHVD1100 1 26 75 12 4 (] 1
VQMHVD1100S10 11 26 100 10 4 (] 3
VQMHVD1200 12 26 75 12 4 (] 2
VQMHVD1200S10 12 26 110 10 4 (] 3
VQMHVD1300 13 26 75 12 4 * 3
VQMHVD1300S12 13 26 110 12 4 * 3
VQMHVD1400 14 30 90 16 4 * 1
VQMHVD1400S12 14 32 130 12 4 * 3
VQMHVD1600 16 35 90 16 4 * 2
VQMHVD1800 18 40 100 16 4 * 3
VQMHVD1800S16 18 42 150 16 4 * 3
VQMHVD2000 20 45 110 20 4 * 2
VQMHVD2500 25 55) 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

@ : Inventory maintained. * : Inventory maintained in Japan.
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHV

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

M 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
ve n vf ve n vf ve n vf ve n vf
DC ap ae ap ae ap ae ap ae

(m/min) | (min-1){ (mm/min) (m/min) | (min-1){ (mm/min) (m/min) | (min-1){ (mm/min) (m/min) | (min-1){ (mm/min)
1 130 |40000| 1800 | 1.5 | 0.3 | 120 |38000| 910 | 15| 0.3 80 (25000 500 | 1.5 | 0.2 [ 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 0.4
3 | 150 |16000| 2600 | 4.5 | 0.9 | 120 |13000| 1200 | 4.5 | 0.9 [ 100 {11000 880 | 45| 09 | 75 | 8000| 770 | 45 | 0.6
4 | 150 |12000| 2600 | 6 1.2 | 120 | 9500|1300 | 6 1.2 | 100 | 8000| 900 | 6 12 | 75 | 6000 790 | 6 0.8
5 | 150 | 9500|2600 | 7.5 | 1.5 | 120 | 7600|1300 | 7.5 | 1.5 | 100 | 6400| 900 | 7.5 | 15 | 75 | 4800| 810 | 75 | 1

6 | 150 | 8000|2600 | 9 1.8 | 120 | 6400| 1300 | 9 1.8 [ 100 | 5300| 1100 | 9 18 [ 75 | 4000 810 | 9 1.2
8 | 150 | 6000| 2500 | 12 24 | 120 | 4800| 1300 | 12 24 | 100 | 4000| 1200 | 12 24 | 75 | 3000 840 | 12 1.6
10 | 150 | 4800|2300 | 15 3 120 | 3800 1200 | 15 3 100 | 3200 1300 | 15 3 75 | 2400| 770 | 15 2

12 | 150 | 4000| 1900 | 18 3.6 | 120 | 3200|1200 | 18 3.6 | 100 | 2700|1200 | 18 36 | 75 | 2000 720 | 18 24
16 | 150 | 3000| 1600 | 24 48 | 120 | 2400| 960 | 24 48 | 100 | 2000 960 | 24 48 | 75 | 1500| 600 | 24 3.2
20 | 150 | 2400|1300 |30 6 120 | 1900| 760 | 30 6 100 | 1600| 770 | 30 6 75 | 1200| 480 | 30 4

25 | 150 | 1900| 1100 [37.5 | 7.5 [ 120 | 1500, 600 | 37.5 | 7.5 | 100 | 1300 620 | 37.56 | 7.5 | 75 950| 380 | 375 | 5

Depth .
of Cut >
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
ve n vf Ve n vf ve n vf ve n vf
DC ap ae ap ae ap ae ap ae

(m/min) | (min-1) | (mm/min) (m/min) | (min-1) | (mm/min) (m/min) | (min-1) | (mm/min) (m/min) | (min-1)| (mm/min)
1 120 |38000| 1000 | 1.5 | 0.3 | 100 |32000| 560 | 1.5 | 0.3 | 80 |25000| 400 | 0.75| 0.1 [ 70 |22000{ 390 | 15| 0.2
2 | 120 |19000| 1300 | 3 0.6 | 100 [16000| 630 | 3 06 | 80 [13000| 450 | 1.5 | 0.2 | 70 |11000| 440 | 3 0.4
3 | 120 |13000| 1400 | 45| 0.9 | 100 (11000 700 | 45| 0.9 | 80 | 8500 450 | 2.2 | 0.3 | 70 | 7400| 470 | 45| 0.6
4 | 120 | 9500| 1400 | 6 12 [ 100 | 8000| 700 | 6 12 [ 80 | 6400 470 | 3 0.6 | 70 | 5600 490 | 6 0.8
5 [ 120 | 7600|1400 | 75| 1.5 | 100 | 6400f 710 | 75| 15 [ 80 | 5100| 470 | 45 | 09 | 70 | 4500 500 | 7.5 | 1
6 | 120 | 6400|1400 | 9 1.8 | 100 | 5300/ 710 | 9 1.8 | 80 | 4200/ 580 | 6 12| 70 | 3700| 500 | 9 1.2
8 | 120 | 4800|1300 | 12 24 | 100 | 4000| 740 | 12 24 | 80 | 3200f 630 | 75 | 1.5 | 70 | 2800| 520 | 12 1.6
10 | 120 | 3800|1200 | 15 3 100 | 3200| 680 | 15 3 80 | 2500| 660 | 9 18 [ 70 | 2200| 460 | 15 2
12 | 120 | 3200| 1000 | 18 3.6 | 100 | 2700| 640 | 18 36 | 80 | 2100 610 |12 24 | 70 | 1900| 450 | 18 24
16 | 120 | 2400, 860 | 24 48 | 100 | 2000| 530 | 24 48 | 80 | 1600| 510 | 15 3 70 | 1400| 370 | 24 3.2

20 | 120 | 1900| 680 | 30 6 100 | 1600| 420 | 30 6 80 | 1300| 410 |18 36 | 70 | 1100 290 | 30 4

25 | 120 | 1500| 390 | 37.5 | 7.5 [ 100 | 1300 340 | 37.5 | 7.5 | 80 | 1000 210 |24 48 [ 70 890 230 | 375 | 5

Depth
of Cut &

(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may
not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
(Note 2) Effective cutting of stainless steel, titanium 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.
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VIRACLE
S 1 G M A

M 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
DC ve n vf ve n vf
(mimin) | (min-1)| mmmin)| 2P| € [(mimin)| (min-1)| mmimin)| 3P| 2€
1 130 |40000| 1800 | 1.5 | 0.3 | 40 |13000| 210 | 1.5 | 0.1
2 | 180 |29000| 2900 | 3 0.6 | 40 | 6400| 230 | 3 0.2
3 | 180 |19000| 3000 | 45| 09 | 40 | 4200| 240 | 45| 0.3
4 | 180 |14000| 3000 | 6 12 | 40 | 3200| 240 | 6 0.4
5 | 180 (110003000 | 75| 15 | 40 | 2500| 240 | 75| 0.5
6 | 180 | 9500|3000 | 9 18 [ 40 | 2100| 250 | 9 0.6
8 [ 180 | 7200| 3000 | 12 24 | 40 | 1600| 260 | 12 0.8
10 | 180 | 5700|2700 | 15 3 40 | 1300 290 | 15 1
12 | 180 | 4800|2300 | 18 36 | 40 | 1100| 280 | 18 1.2
16 | 180 | 3600| 1900 | 24 48 | 40 800 200 | 24 1.6
20 | 180 | 2900| 1600 | 30 6 40 640 160 | 30 2
25 | 180 | 2300|1300 | 37.5 | 7.5 | 40 510 130 | 37.5 | 2.5
t<—ae
Depth
of Cut <
General Purpose Cutting Conditions (mm)
Copper, Copper Alloy Heat Resistant Alloys
Work
Material
DC ve n vf Ve n vf
(mimin) | (min-1)| mmmin)| 2P| 2€ |(mimin) | (min-1)| omimin)| 2P| @€
1 130 |40000| 1300 | 15| 0.3 | 30 |9600| 92 | 15| 01
2 | 140 |22000| 1500 | 3 0.6 | 30 |4800| 110 | 3 0.2
3 | 140 |15000( 1600 | 45| 0.9 | 30 3200 | 120 | 45| 0.3
4 | 140 |11000| 1600 | 6 12 [ 30 | 2400 | 120 | 6 0.4
5 | 140 | 8900|1600 | 75| 15| 30 |[1900 | 120 | 75| 0.5
6 | 140 | 7400|1600 | 9 18 [ 30 | 1600 | 130 | 9 0.6
8 | 140 | 5600|1600 | 12 24 | 30 |1200 | 130 | 12 0.8
10 | 140 | 4500| 1400 | 15 3 30 | 950 | 140 | 15 1
12 | 140 | 3700|1200 | 18 36| 30 | 800 | 140 | 18 1.2
16 | 140 | 2800| 1000 | 24 48 | 30 | 600 | 100 | 24 1.6
20 | 140 | 2200| 780 | 30 6 30 | 480 | 81|30 2
25 | 140 | 1800| 670 | 375 | 7.5 [ 30 | 380 | 64 | 37.5| 25
t+— ae
Depth
of Cut <

(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may
not work.
When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
(Note 2) Effective cutting of stainless steel, titanium 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.
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHV

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

M 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 Steel,

Copper, Copper Alloy

Heat Resistant Alloys

Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
DC ve n i | ap ve n v | ap ve n Vf. ap ve n i | ap ve n v | ap ve n U [ ap
(m/min) | (min-1){(mm/min) (m/min) | (min-1) |(mm/min) (m/min) | (min-1). (mm/min) (m/min) | (min-1) |(mm/min) (m/min) | (min-1) |(mm/min) (m/min) | (min-1) (mm/min)
2 | 150 (24000| 1200 | 2 | 120 |{19000| 610 2 | 100 |16000| 640 2 | 60 |9500| 300 | 1 180 {29000| 1500 | 2 | 30 |4800| 130 | 0.6
3 | 150 |16000| 1500 | 3 | 120 {13000, 730| 3 | 100 {11000 660| 3 | 60 |6400| 360 | 1.5 | 180 [19000( 1700 | 3 | 30 |3200| 150 | 0.9
4 | 150 [12000/ 1900 | 4 | 120 | 9500 910| 4 | 100 | 8000| 700 4 | 60 |4800| 460 | 2 | 180 |14000{ 2200 | 4 | 30 |2400| 170 | 1.2
5 | 150 | 9500{1900 | & | 120 | 7600 910| &5 | 100 | 6400) 720| 5 | 60 |3800| 460 | 2.5 | 180 {11000{2200| & | 30 |1900| 170 | 1.5
6 | 150 | 8000|1900 | 6 | 120 | 6400|1000 | 6 | 100 | 5300 740| 6 | 60 |3200| 510 | 3 180 | 9500|2300 6 | 30 |1600| 180 | 1.8
8 | 150 | 6000|1700 | 8 | 120 | 4800 960 | & | 100 | 4000 800| & | 60 |2400| 480 | 4 | 180 | 7200{2000| 8 | 30 |1200| 190 | 2.4
10 | 150 | 4800/ 1500 | 10 | 120 | 3800| 840 10 [ 100 | 3200/ 900| 10 | 60 |1900| 420 | 5 | 180 | 5700|1800 | 10 | 30 | 950 | 210 | 3
12 | 150 | 4000| 1300 | 12 | 120 | 3200/ 770| 12 | 100 | 2700 860 | 12 [ 60 |1600| 380 | 6 180 | 4800|1500 | 12 | 30 | 800 | 200 | 3.6
16 | 150 | 3000| 1100 | 12 | 120 | 2400/ 670| 12 | 100 | 2000| 640| 12 [ 60 |1200| 340 | 8 180 | 3600|1300 | 12 | 30 | 600 | 150 | 4.8
20 | 150 | 2400 860 | 12 [ 120 | 1900 530 | 12 | 100 | 1600| 510| 12 | 60 | 950| 270 {10 [ 180 | 2900|1000 | 12 | 30 | 480 | 120 | 6
25 | 150 | 1900 760 12 [ 120 | 1500/ 420 | 12 | 100 | 1300| 420| 12 | 60 | 760| 210 |12 | 180 | 2300| 920| 12 | 30 | 380| 100 | 7.5
DC
of G j
4 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 Steel,

Copper, Copper Alloy

Heat Resistant Alloys

Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
DC ve n i | ap Ve n v | ap ve n Vf. ap ve n i | ap ve n s | ap ve n U [ ap
(m/min) | (min-1) |(mm/min) (m/min) | (min-1) |(mm/min) (m/min) | (min-1). (mm/min) (m/min) | (min-1) |(mm/min) (m/min) | (min-1) |(mm/min) (m/min) | (min-1) (mm/min)
1 | 100 |32000] 500 | 1 | 80 |25000 250 | 1 [ 80 |25000{ 300 | 1 | 50 |16000| 150 | 0.5 | 120 (38000} 590 | 1 | 25 |8000| 67 | 0.3
2 | 100 [16000| 550 | 2 | 80 |13000{ 270 | 2 [ 60 | 9500 250 | 2 | 50 | 8000| 170 | 1 120 (19000] 650 | 2 | 25 |4000| 74 | 0.6
3 | 100 |11000| 670 | 3 | 80 | 85000 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 | 4200 440 | 6 | 60 | 3200/ 300 | 6 | 50 | 2700 290 | 3 120 | 6400/ 1000 6 | 25 |1300| 9% | 1.8
8 | 100 | 4000| 740 | 8 | 80 | 32000 420 | 8 | 60 | 2400 320 | 8 | 50 | 2000 260 | 4 | 120 | 4800/ 890| 8 | 25 | 990|100 | 2.4
10 | 100 | 3200) 680 | 10 | 80 | 2500( 360 | 10 [ 60 | 1900| 350 | 10 | 50 | 1600 230 | 5 | 120 | 3800| 800 | 10 | 25 | 800|120 | 3
12 | 100 | 2700| 570 | 12 | 80 | 2100/ 330 | 12 | 60 | 1600| 340 | 12 [ 50 | 1300 210 | 6 120 | 3200| 680 | 12 | 25 | 660|110 | 3.6
16 | 100 | 2000| 480 | 12 | 80 | 1600/ 300 | 12 | 60 | 1200 250 | 12 [ 50 | 990| 180 | 8 120 | 2400| 570 | 12 | 25 | 500| 84 | 4.8
20 | 100 | 1600 380 | 12 [ 80 | 1300 240 | 12 | 60 | 950 200 | 12 | 50 | 800| 150 {10 | 120 | 1900 450| 12 | 25 | 400| 68 | 6
25 | 100 | 1300] 340 | 12 | 80 | 1000| 180 | 12 [ 60 | 760| 160 | 12 | 50 | 640| 120 |12 120 | 1500] 400 12 | 25 | 320| 50 | 7.5
DC
De;
of tht iap
4 DC : Dia.

(Note 1) SMART MIRACLE coating has reduced electric conductivity; therefore an external contact type (electric transmitted) tool setter may

not work.

When measuring the tool length, please use an internal contact type (non-electricity type) tool setter or a laser type tool setter.
(Note 2) Effective cutting of stainless steel, titanium 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 feed rate can be increased.
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Vﬂ_’" V/-inch sizes | uv@ ‘ @00 37432 e %%

End mill, Semi-long cut length, 4 flute, Irregular helix flutes DC<1/4  DC>1/4
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| ~CPPer Aoy uminum Atloy
©) O ©) ©) O
— BHTA2 15° ;
SN ) g ]
APMX F | z
(8]
[a]
8| AN yé ) - Type2
APMX [ o z
8
'.‘ DC<.5000"| DC=.5000"
0
- 0008 - .0012"
250'<DCON< 375" DCON=.500"
0 0
- .00035" | - .00043"
® SMART MIRACLE vibration control end mills for reduced chattering and for delivering stable
performance on difficult-to-cut materials and long overhang applications.
(inch)
&2 X
Order Number DC APMX LF DCON No. F g Type
VQJHVD1/8 11250 .5000 2.50 .2500 4 (] 1
VQJHVD3/16 1875 .7500 2.50 .2500 4 (] 1
VQJHVD1/4 .2500 1.0000 2.50 .2500 4 (] 2
VQJHVD5/16 3125 1.0900 8,28 3125 4 (] 2
VQJHVD3/8 .3750 1.3100 3.50 .3750 4 (] 2
VQJHVD1/2 .5000 1.6500 4.00 .5000 4 (] 2

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

* Number of Flutes

@ : Inventory maintained.

28



29

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

VO.’HV‘Inch sizes

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

M Shoulder Milling

(inch)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Stainless Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
DC _n_1 i ap ae _n_ i ap ae _n_ i ap ae _n_ i ap ae
(min-1) | (IPM) (min-1) | (IPM) (min-1) | (IPM) (min-1) | (IPM)
1/8 |13000| 39.0 .313 | .013 |10000| 26.8 313 | .013 | 8000 | 2.1 .313 | .006 | 7500 | 18.9 313 | .006
3/16 | 8700| 39.4 | .469| .019 | 6700| 27.6 | .469| .019 | 5300 | 21.7 | .469 | .009 | 5000 | 20.5 | .469| .009
1/4 | 6500| 47.2 | .625| .025 | 5000 | 32.3 | .625| .025 | 4000 | 25.2 | .625| .013 | 3800 | 24.0 | .625| .013
5/16 | 5200| 47.2 .781 | .031 | 4000 | 33.5 .781 | .031 | 3200 | 25.2 .781 | .016 | 3000 | 23.6 .781 | .016
3/8 | 4300| 43.3 .938 | .038 | 3300 31.9 .938 | .038 | 2700 | 23.2 .938 | .019 | 2500 | 224 .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
ae
Depth
of Cut ap
Copper, Copper Alloy Heat Resistant Alloys
Work
Material
n vf n vf
DC | (min-t) | pm) | PP a | (min1) | pmy | 2P ae
1/8 |16000| 48.0 | .013 | .013 | 4000 | 5.1 313 | .003
3/16 |11000| 51.9 | .019 | .019 [ 2700 | 7.1 469 | .004
1/4 | 8000| 57.9 | .025 | .025 | 2000 | 6.7 | .625| .005
5/16 | 6400 59.4 | .031 | .031 [ 1600 | 6.7 .781 | .006
3/8 | 5300| 51.7 | .038 | .038 | 1300 | 6.7 .938 | .008
1/2 | 4000| 50.4 | .050 | .050 | 1000 | 5.1 | 1.250 | .010
=— ae
Depth
of Cut Iap

(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.
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VOJHV

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

37.5°
40°
DC>6

DC<6
Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy, e Alls At Als
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy PP Y Y
©) O ©) ©) O

S

g

BHTA2 15° |
Type1
APMX F |

4
o
(8]
[a]
8 &\ — Type2
APMX [ o z
8
'.‘ DC<12 | DC>12
0 0
- 0.020 - 0.030
m 4<DCON<6|8<DCON<10 |12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
® SMART MIRACLE vibration control end mills for reduced chattering and for delivering stable
performance on difficult-to-cut materials and long overhang applications.
(mm)
&2 X
Order Number DC APMX LF DCON No.F| S |[Type
n
NEW VQJHVD0100 1 4 45 4 4 (] 1
NEW VQJHVD0150 1.5 6 45 4 4 (] 1
VQJHVD0200 2 8 60 6 4 (] 1
VQJHVD0250 2.5 10 60 6 4 (] 1
VQJHVD0300 3 12 60 6 4 (] 1
VQJHVD0350 3.5 14 60 6 4 (] 1
VQJHVD0400 4 16 60 6 4 (] 1
VQJHVD0450 4.5 18 60 6 4 (] 1
VQJHVD0500 5 20 60 6 4 (] 1
VQJHVD0600 6 24 60 6 4 (] 2
VQJHVD0700 7 25 80 8 4 [ ] 1
VQJHVD0800 8 28 80 8 4 (] 2
VQJHVD0900 9 32 90 10 4 (] 1
VQJHVD1000 10 85 90 10 4 (] 2
VQJHVD1200 12 40 100 12 4 (] 2
VQJHVD1600 16 55) 125 16 4 * 2
VQJHVD2000 20 70 140 20 4 * 2

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

* Number of Flutes

@ : Inventory maintained. * : Inventory maintained in Japan.

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

30



31

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

VOJHV

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

M Shoulder Milling (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
ve n vf ve n vf ve n vf ve n vf
DC ap ae ap ae ap ae ap ae

(m/min) | (min-1) | (mm/min) (m/min)

min-1) | (mm/min) (m/min) | (min-1) | (mm/min) (m/min) | (min-1) | (mm/min)

1 | 130 40000/ 530 | 2.5 | 0.1 [ 100 |32000| 410 | 2.5 | 0.1 | 80 (25000 300 | 2.5 |0.05| 75 |24000| 290 | 2.5 | 0.05
2 | 130 |21000| 700 | 5 0.2 | 100 [16000| 510 | 5 02 | 80 [13000| 390 | 5 | 0.1 75 |12000| 360 | 5 | 0.1
3 | 130 14000 960 | 7.5 | 0.3 | 100 (11000 680 | 7.5 | 0.3 | 80 | 8500/ 490 | 7.5 |0.15 | 75 | 8000| 460 | 7.5 | 0.15
4 | 130 |10000| 1000 | 10 0.4 | 100 | 8000| 690 | 10 04| 80 | 6400| 540 | 10 |02 | 75 | 6000/ 510 | 10 | 0.2
5 [ 130 | 8300|1100 | 125 | 0.5 | 100 | 6400 730 | 125 | 0.5 | 80 | 5100| 570 | 125 | 0.25 [ 75 | 4800| 540 | 12.5 | 0.25
6 [ 130 | 6900 1200 | 15 0.6 | 100 | 5300| 810 | 15 06 | 80 | 4200 630 | 15 |03 | 75 | 4000| 600 | 15 | 0.3
8 | 130 | 5200|1200 | 20 0.8 | 100 | 4000| 840 | 20 08 | 80 | 3200| 640 | 20 | 04 [ 75 | 3000/ 600 | 20 | 0.4
10 | 130 | 4100|1100 | 25 1 100 | 3200| 810 | 25 1 80 | 2500{ 590 | 25 |05 | 75 | 2400| 570 | 25 | 0.5
12 | 130 | 3400|1100 | 30 1.2 | 100 | 2700| 780 | 30 1.2 | 80 | 2100| 550 | 30 | 0.6 | 75 | 2000 520 | 30 | 0.6
16 | 130 | 2600| 920 | 40 1.6 | 100 | 2000| 640 | 40 16 | 80 | 1600 450 | 40 |08 | 75 | 1500| 420 | 40 |08
20 | 130 | 2100, 820 | 50 2 100 | 1600) 570 | 50 2 80 | 1300 420 | 50 |1 75 | 1200] 390 | 50 |1

Depth

of Cut o
Copper, Copper Alloy Heat Resistant Alloys
Work
Material
\ n vf Ve n vf
DC ap ae ap ae

(mimin) | (min-1) | (mm/min) (mimin) | (min-1) | (mm/min)
1 [ 130 |40000| 530 | 25| 0.1 | 40 |13000| 73 | 25| 0.02
2 | 160 |25000| 830 | 5 02 | 40 | 6400 90 | 5 0.04
3 | 160 |17000| 1200 | 7.5 | 0.3 | 40 | 4200| 130 | 7.5 | 0.06
4 | 160 13000 1300 | 10 04 | 40 | 3200 190 | 10 | 0.08
5 | 160 |10000| 1300 | 125 | 0.5 [ 40 | 2500| 180 | 12.5 | 0.1
6 | 160 | 8500|1500 | 15 0.6 | 40 | 2100| 180 | 15 0.12
8 [ 160 | 6400| 1500 | 20 0.8 | 40 | 1600| 170 | 20 0.16
10 | 160 | 5100|1300 | 25 1 40 | 1300| 170 | 256 | 0.2
12 | 160 | 4200 1300 | 30 12| 40 | 1100| 140 | 30 | 0.24
16 | 160 | 3200| 1100 | 40 16 [ 40 800| 110 | 40 0.32
20 | 160 | 2500| 970 | 50 2 40 640/ 80 | 50 0.4

f«—ae

Depth
of Cut Iap

(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.
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VaXL 2®CC.

End mill, Short cut length, 4 flute, Long neck DC<03  DC204
Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy, G Al At Als
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy PP Y Y
©) O ©) ©) O

=z
e __—|BHTA220° *

m% ) giﬁ‘f - - - _ Type
LU LF §
'“ DC=<1
0
- 0.010
m DCON=4
0
- 0.005
® SMART MIRACLE coating enhances efficiency due to an improved chip disposal.
® Providing a high efficiency and a long tool life by increasing the number of flutes.
(mm)
&3 e
Order Number DC APMX LU DN LF DCON |No.F 53)’ Type
VQXLD0020N006 0.2 0.3 0.6 0.18 40 4 3 (] 1
VQXLD0030N009 0.3 0.5 0.9 0.28 40 4 8 (] 1
VQXLDO0030NO015 0.3 0.5 1.5 0.28 40 4 3 (] 1
VQXLDO0040NO010 0.4 0.6 1 0.37 40 4 4 (] 1
VQXLDO0040NO018 0.4 0.6 1.8 0.37 40 4 4 (] 1
VQXLDO0050N015 0.5 0.7 1.5 0.47 40 4 4 (] 1
VQXLDO0050N025 0.5 0.7 25 0.47 40 4 4 ® 1
VQXLD0050N030 0.5 0.7 & 0.47 40 4 4 ® 1
VQXLDO0060N030 0.6 0.9 3 0.57 40 4 4 ® 1
VQXLDO0070N035 0.7 1 &5 0.67 40 4 4 (] 1
VQXLDO0080N024 0.8 1.2 24 0.77 40 4 4 (] 1
VQXLDO0080ONO030 0.8 1.2 3 0.77 40 4 4 (] 1
VQXLDO0080N040 0.8 1.2 4 0.77 40 4 4 (] 1
VQXLD0100N050 1 1.5 5 0.96 40 4 4 (] 1

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

‘)_( Chart

ISO 10664

Order Number TORX Type
VQXLD0020N006 T4
VQXLDO0030N009 T6
VQXLDO0030NO015
VQXLDO0040N010 T8
VQXLDO0040N018
VQXLDO0050N015
VQXLDO0050N025 T15
VQXLD0050N030
VQXLDO0080ON024
VQXLDO0080ON040 TS25
VQXLD0100N050 T40

@ : Inventory maintained.



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

VO XL

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

M Shoulder Milling

(mm)
Carbon Steel, Alloy Steel, Mild Steel, Alloy Tool Steel, Heat Resistant Alloys, Pre-hardened Steel, Hardened Steel
Austenitic Stainless Steels, Titanium Alloys
Work Material Cobaly Chromium Alloy, Copper, Copper Alloy
2t Lu (m;lrf]in) (mir:1-1) (mmvlfmin) ap ae (m)lrfﬂn) (mir:1-1) (mmvlfmin) ap ae
0.2 | 0.6 25 40000 360 0.03 0.01 20 32000 290 0.03 0.01
0.3 | 0.9 40 40000 480 0.045 0.015 20 21000 250 0.045 0.015
0.3 | 1.5 40 40000 360 0.045 0.015 20 21000 190 0.045 0.015
04 1.2 50 40000 800 0.06 0.02 20 16000 320 0.06 0.02
04 2 50 40000 560 0.06 0.02 20 16000 220 0.06 0.025
0.5 | 1.5 60 38000 910 0.075 0.025 20 13000 310 0.075 0.025
0.5 | 2.5 60 38000 610 0.075 0.025 20 13000 210 0.075 0.025
05 | 3 60 38000 550 0.075 0.025 20 13000 180 0.075 0.025
0.6 | 3 60 32000 640 0.09 0.03 20 10500 210 0.09 0.03
0.7 | 3.5 60 27000 650 0.11 0.035 20 9100 200 0.11 0.035
0.8 | 2.4 60 24000 960 0.12 0.04 20 8000 260 0.12 0.04
0.8 3 60 24000 860 0.12 0.04 20 8000 230 0.12 0.04
0.8 4 60 24000 670 0.12 0.04 20 8000 190 0.12 0.04
1 5 60 20000 800 0.15 0.05 20 6500 210 0.15 0.05
=—ae
Depth of Cut _{ap
[l Face Milling (mm)
Carbon Steel, Alloy Steel, Mild Steel, Alloy Tool Steel, Heat Resistant Alloys, Pre-hardened Steel, Hardened Steel
Austenitic Stainless Steels, Titanium Alloys
Work Material Cobaly Chromium Alloy, Copper, Copper Alloy
2L = (m;lr?lin) (mir:ﬂ) (mm\?fmin) ap ae (m;lr?lin) (mir:r1) (mmV/fmin) 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
0.4 | 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
0.5 | 1.5 60 38000 910 0.04 <0.5 20 13000 310 0.04 <0.25
0.5 | 25 60 38000 610 0.03 <0.5 20 13000 210 0.03 <0.25
0.5 3 60 38000 550 0.03 <0.5 20 13000 180 0.03 <0.25
0.6 3 60 32000 640 0.035 <0.6 20 10500 210 0.035 <0.3
0.7 | 3.5 60 27000 640 0.035 <0.7 20 9100 190 0.035 <0.35
0.8 | 24 60 24000 960 0.06 <0.8 20 8000 260 0.06 <0.4
0.8 | 3 60 24000 840 0.05 <0.8 20 8000 230 0.05 <0.4
0.8 4 60 24000 670 0.04 <0.8 20 8000 190 0.04 <0.4
1 5 60 20000 800 0.05 <1 20 6500 210 0.05 <0.5
ae
Depth of Cut %%ap

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

(Note 2) Effective cutting of stainless steel, titanium 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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M Slot Milling

(mm)
Carbon Steel, Alloy Steel, Mild Steel, Alloy Tool Steel, Heat Resistant Alloys, Pre-hardened Steel, Hardened Steel
Austenitic Stainless Steels, Titanium Alloys
Work Material Cobaly Chromium Alloy, Copper, Copper Alloy
DC LU ve n s . ap ve n i . ap
(m/min) (min-1) (mm/min) (m/min) (min-1) (mm/min)
0.2 | 0.6 20 30000 270 0.03 15 24000 220 0.03
0.3 | 0.9 30 30000 360 0.045 14 15000 180 0.045
0.3 | 1.5 30 30000 270 0.045 14 15000 140 0.045
04 1.2 40 30000 600 0.06 15 12000 240 0.06
04 2 40 30000 420 0.06 15 12000 170 0.06
0.5 | 1.5 45 28000 670 0.075 15 9500 230 0.075
0.5 | 2.5 45 28000 450 0.075 15 9500 150 0.075
05 3 45 28000 390 0.075 15 9500 130 0.075
0.6 | 3 45 24000 480 0.09 15 7800 160 0.09
0.7 | 3.5 45 20000 480 0.1 15 6800 140 0.1
0.8 | 24 45 18000 720 0.12 15 6000 190 0.12
0.8 3 45 18000 650 0.12 15 6000 170 0.12
0.8 4 45 18000 500 0.12 15 6000 140 0.12
1 5 45 15000 600 0.15 15 4800 150 0.15
DC
Depth of Cut % % ap
4 DC : Dia.

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

(Note 2) Effective cutting of stainless steel, titanium 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 feed rate can be increased.
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOSVR VD @ @gz

Roughing, Short cut length, 4 flute, Irregular helix flutes DC<8 DC=8 DC<s  DC>8
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|  ~°PPS" oY uminum Aoy
©) O ©) ©) O
m ___—1BHTA215°
. J—
’ al ﬁ - - - Type1
RE7 3
APMX o
LF 8
- - Type2
4
LF S
[=]
- | Type3
4
LF 3
[=]
m DCON=6 |8<DCON<10 |12<DCON<16] DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.011 - 0.013
@ Featuring irregular helical geometry for reducing vibration.
@ Offering greater fracture resistance than conventional roughing by adopting an asymmetrical nick.
(mm)
&3 X
Order Number DC RE APMX LF DCON No.F § Type
(%)
VQSVRD0300 3 0.2 6 60 6 3 ® 1
VQSVRD0400 4 0.2 8 60 6 & ® 1
VQSVRD0500 5 0.3 10 60 6 3 [ 1
VQSVRD0600 6 0.3 12 70 6 3 [ ) 2
VQSVRD0700 7 0.3 17 80 8 3 [ 1
VQSVRD0800 8 0.5 17 80 8 4 ® 2
VQSVRD0900 9 0.5 22 90 10 4 ® 1
VQSVRD1000S08 10 0.5 22 90 8 4 ® 3
VQSVRD1000 10 0.5 22 90 10 4 ® 2
VQSVRD1200S10 12 0.5 27 100 10 4 ® 3
VQSVRD1200 12 0.5 27 100 12 4 [ ) 2
VQSVRD1400 14 0.5 27 130 12 4 * 3
VQSVRD1600 16 0.5 33 125 16 4 * 2
VQSVRD1800 18 0.5 89 150 16 4 * 8
VQSVRD2000 20 0.5 38 140 20 4 * 2

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

* Number of Flutes

@ : Inventory maintained. * : Inventory maintained in Japan.
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M 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

Carbon Steel, Alloy Steel,

Pre-hardened Steel,

Austenitic, Ferritic and

Precipitation Hardening

(mm)

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 ve n Vf‘ ap | ae ve n Vf. ap | ae ve n Vf. ap | ae ve n Vf. ap | ae ve n Vf. ap | ae
(m/min) | (min-1) | (mmimin) (m/min) | (min-1) | (mmimin) (m/min) | (min-1) | (mm/min) (m/min) | (min=") | (mm/min) (m/min) | (min-1) | (mmimin)
3 [ 150 {16000 960 | 45| 1.5 | 120 [13000| 640 | 45| 15 | 100 11000 450 | 45|15 [ 75 | 8000| 330 | 45| 0.9 [ 180 [19000| 1100 | 45| 15
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
5 [ 150 | 9500| 960 | 7.5| 25 | 120 | 7600| 640 | 7.5| 25 | 100 | 6400 440 | 75|25 | 75 |4800| 330 | 75| 1.5 [ 180 [11000| 1100 | 7.5 | 25
6 150 | 8000 960 | 9 | 3 | 120 | 6400| 680 | 9 | 3 [ 100 | 5300| 480 | 9 |3 75 | 4000 360 | 9 | 1.8 | 180 | 9500|1100 | 9 | 3
7 | 150 | 6800| 950 | 105 | 35 | 120 | 5500| 700 | 10.5 | 35 | 100 | 4500| 500 | 10.5| 3.5 | 75 | 3400| 380 | 105 | 2.1 | 180 | 8200|1100 | 105 | 3.5
8 | 150 | 6000|1100 | 12 | 4 [ 120 | 4800| 800 | 12 | 4 [ 100 | 4000| 570 | 12 |4 75 | 3000 | 430 | 12 | 24 | 180 | 7200|1300 | 12 | 4
9 [ 150 | 5300|1100 | 135 | 4.5 | 120 | 4200| 760 | 13.5| 45 | 100 | 3500| 570 | 135 | 45 [ 75 | 2700| 430 | 135 | 27 | 180 | 6400| 1300 | 135 | 45
10 | 150 | 4800{1100 | 15 | &5 [ 120 | 3800| 760 | 15 | & | 100 | 3200| 570 [ 15 |5 75 | 2400 | 430 |15 | 3 | 180 | 5700(1200 [ 15 | 5
12 | 150 | 4000 960 | 18 | 6 [ 120 | 3200| 700 | 18 | 6 100 | 2700| 540 | 18 | 6 75 12000 | 400 | 18 | 3.6 | 180 | 4800|1200 | 18 | 6
14 | 150 | 3400| 880 | 20 | 7 [120 | 2700| 650 | 21 | 7 | 100 | 2300| 510 | 21 |7 75 | 1700 | 380 | 21 | 42 | 180 | 4100( 1100 [ 21 | 7
16 | 150 | 3000| 840 | 24 | 8 [ 120 | 2400| 620 | 24 | 8 100 | 2000| 500 | 24 |8 75 | 1500 | 380 | 24 | 48 | 180 | 3600|1000 | 24 | 8
18 | 150 | 2700| 810 | 27 | 9 [ 120 | 2100| 590 | 27 | 9 | 100 | 1800| 500 | 27 |9 75 | 1300 | 360 | 27 | 54 | 180 | 3200 960 | 27 | 9
20 [ 150 | 2400| 760 | 30 |10 | 120 | 1900| 560 | 30 |10 | 100 | 1600| 500 | 30 |10 75 | 1200| 360 | 30 | 6 [ 180 | 2900 920 | 30 |10
ae
ey -
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
DC ve n U ap | ae ve n Vf. ap | ae ve n Vf. ap | ae ve n Vf. ap | ae ve n Vf. ap | ae
(m/min) | (min-1) | (mmimin) (m/min) | (min-1) | (mm/min) (m/min) | (min-1) | (mm/min) (m/min) | (min-") | (mm/min) (m/min) | (min-") | (mmimin)
3 | 120 {13000 610 | 45| 1.5 | 100 |11000| 430 | 45| 15 | 80 | 8500 | 280 | 45|15 [ 70 | 7400| 240 | 45| 09 | 140 15000 700 | 45| 15
4 (120 | 9500 610 | 6 | 2 | 100 | 800O| 430 | 6 | 2 80 | 6400 280 | 6 |2 70 | 5600 | 240 | 6 | 1.2 | 140 |11000( 700 | 6 | 2
5 | 120 | 7600| 610 | 7.5| 25 [ 100 | 6400 430 | 75| 25 [ 80 |5100| 280 | 75|25 | 70 |4500| 250 | 75| 1.5 | 140 | 8900| 720 | 75| 25
6 | 120 | 6400| 610 | 9 | 3 | 100 | 5300| 450 | 9 |3 80 |4200( 300 | 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 | 10.5 | 3.5
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
9 | 120 | 4200| 670 | 13.5| 45 [ 100 | 3500 510 | 135 | 45 | 80 | 2800| 360 | 135 | 45 | 70 | 2500 320 | 135 | 27 | 140 | 5000| 800 | 13.5 | 45
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
12 | 120 | 3200 610 | 18 | 6 [ 100 | 2700| 470 | 18 | 6 80 | 2100| 340 | 18 |6 70 11900 | 300 | 18 | 3.6 | 140 | 3700( 710 [ 18 | 6
14 | 120 | 2700 560 | 21 | 7 [ 100 | 2300| 440 | 20 | 7 80 | 1800 320 | 21 |7 70 | 1600 | 280 | 21 | 42 | 140 | 3200( 670 | 21 | 7
16 | 120 | 2400 540 | 24 | 8 [ 100 | 2000 410 | 24 | 8 80 | 1600 320 | 24 |8 70 | 1400 | 280 | 24 | 48 | 140 | 2800| 630 | 24 | 8
18 | 120 | 2100| 500 | 27 | 9 [ 100 | 1800| 400 | 27 | 9 80 | 1400| 310 [ 27 |9 70 | 1200| 270 | 27 | 54 | 140 | 2500| 600 | 27 | 9
20 | 120 | 1900| 480 | 30 |10 | 100 | 1600 380 | 30 |10 80 | 1300 310 | 30 |10 70 | 1100 270 | 30 | 6 | 140 | 2200| 560 | 30 |10
ae
Depth
of Cput <

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

VOSVR

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

M 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, 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 Ve n vf Ve n vf Ve n vf Ve n vf Ve n vf
(mimin) | (min-1) |mmmin)| 2P | m/min) | (min-1) | mmming| 2P | (mimin) | mint) | movming| - 2P [ (mimin) | (min-1) | mmimin)| - 2P | (mimin) | (min-1) | mmimin)| 2P
3 [ 120 |13000| 720 3 | 100 {11000 440 3 80 | 8500 | 340 3 60 | 6400 | 250 | 1.5 | 150 |16000| 890 3
4 ([ 120 | 9500| 720 4 | 100 | 8000| 450 4 80 | 6400 | 340 4 60 | 4800 | 250 | 2 150 |12000| 900 4
5 | 120 | 7600 720 5 | 100 | 6400| 460 5 [ 80 |5100| 300 5 [ 60 [3800| 230 | 2.5 | 150 | 9500| 900 5
6 | 120 | 6400| 720 6 | 100 | 5300| 460 6 | 80 |4200| 310 6 | 60 |3200| 240 | 3 150 | 8000| 900 6
7 | 120 | 5500| 730 7 | 100 | 4500 470 7 80 | 3600 | 330 7 60 | 2700 | 250 | 3.5 | 150 | 6800| 950 7
8 | 120 | 4800| 840 8 | 100 | 4000, 560 8 80 | 3200 | 400 8 60 | 2400 | 300 | 4 150 | 6000|1100 8
9 | 120 | 4200 810 9 | 100 | 3500| 540 9 [ 80 |2800| 350 9 | 60 |2100| 260 | 4.5 | 150 | 5300|1000 9
10 | 120 | 3800, 800 | 10 [ 100 | 3200| 520 | 10 [ 80 |2500| 340 | 10 | 60 | 1900 | 260 | 5 150 | 4800|1000 | 10
12 | 120 | 3200 750 | 12 [ 100 | 2700| 480 | 12 80 | 2100 | 340 | 12 60 | 1600 | 260 | 6 150 | 4000| 940 | 12
14 | 120 | 2700| 670 | 14 [ 100 | 2300| 420 | 14 80 | 1800 300 | 14 60 | 1400 | 240 | 7 150 | 3400| 840 | 14
16 | 120 | 2400 620 | 16 | 100 | 2000| 380 | 16 | 80 | 1600 | 290 | 16 | 60 | 1200 | 220 | 8 150 | 3000| 780 | 16
18 | 120 | 2100/ 570 | 18 [ 100 | 1800| 380 | 18 [ 80 | 1400 | 260 | 18 | 60 | 1100| 210 | 9 150 | 2700| 730 | 18
20 | 120 | 1900| 540 | 20 | 100 | 1600| 350 | 20 80 | 1300 | 260 | 20 60 950 | 190 | 10 150 | 2400| 680 | 20
DC
Depth
of Cut i ap
I DC : Dia.
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
DC Ve n vf Ve n vf ve n vf ve n vf ve n vf
(mimin) | (min-1) | mmimin)| 2P [ (mimin) | (min-1) | mmvmin)| 2P [ (mimin) | (min-t) | mmin)| 2P [ (m/min) | (min-1) | mmmin)| - @P | (mimin) | (min-1) | mmimin)| 2P
3 | 100 |11000| 490 3 | 80 |8500| 300 3 | 60 | 6400 | 200 3 [ 50 [5300| 170 | 1.5 | 120 |[13000| 580 3
4 | 100 | 8000| 490 4 | 80 |6400| 310 4 | 60 |4800| 200 4 | 50 |4000| 170 | 2 120 | 9500| 580 4
5 | 100 | 6400| 490 5 80 | 5100 | 310 5 60 | 3800 | 200 5 50 |3200| 170 | 2.5 | 120 | 7600| 580 5
6 | 100 | 5300| 490 6 | 80 |4200| 310 6 | 60 | 3200| 200 6 | 50 |2700| 170 | 3 120 | 6400| 580 6
7 | 100 | 4500| 500 7 | 80 |3600| 320 7 | 60 |2700| 200 7 | 50 [2300| 170 | 3.5 | 120 | 5500| 620 7
8 | 100 | 4000| 600 8 | 80 |3200| 380 8 | 60 | 2400 | 240 8 | 50 |2000| 200 | 4 120 | 4800| 720 8
9 [ 100 | 3500| 540 9 80 | 2800 | 330 9 60 | 2100 | 210 9 50 | 1800 | 180 | 4.5 | 120 | 4200| 650 9
10 | 100 | 3200| 540 | 10 80 | 2500 | 330 | 10 60 |1900| 210 | 10 50 | 1600 180 | 5 120 | 3800| 640 | 10
12 | 100 | 2700 510 | 12 | 80 |2100| 320 | 12 | 60 |1600| 210 | 12 | 50 | 1300| 170 | 6 120 | 3200| 600 | 12
14 | 100 | 2300 460 | 14 [ 80 |1800| 300 | 14 [ 60 | 1400 | 190 | 14 | 50 | 1100 | 150 | 7 120 | 2700| 540 | 14
16 | 100 | 2000 410 | 16 80 | 1600 | 290 | 16 60 |1200 170 | 16 50 990 | 140 | 8 120 | 2400| 500 | 16
18 | 100 | 1800 390 | 18 80 | 1400 | 260 | 18 60 | 1100 | 170 | 18 50 880 | 130 | 9 120 | 2100| 460 | 18
20 | 100 | 1600| 360 | 20 | 80 | 1300 260 | 20 | 60 | 950 | 150 | 20 | 50 | 800 | 130 |10 120 | 1900| 430 | 20
DC
Depth
of Cut ap
74 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.
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VOMHVRB Inch sizes uv@ &g: %

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

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy ey Alls At Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy pp Y Y
© O ©) © O

___—T1BHTA215°

So== T

RE APMX

LF

WBSRES.I20 | 1] Type2
+.0006"
APMX

RE

'I‘ DC<.5000"| DC=.5000" LF
0 0
- .0008" - .0012"
250'<DCONS 375" DCON=.500"
0 0
- .00035" - .00043"

@ 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.

DCON

DC

DCON

(inch)

*
X
Order Number DC RE APMX LF DCON No. F g Type
VQMHVRBD1/8R008 .1250 .0080 .3130 2.00 .2500 4 ® 1
VQMHVRBD1/8R010 .1250 .0100 .3130 2.00 .2500 4 ® 1
VQMHVRBD3/16R010 .1875 .0100 4375 2.00 .2500 4 ® 1
VQMHVRBD3/16R015 .1875 .0150 4375 2.00 .2500 4 ) 1
VQMHVRBD3/16R020 1875 .0200 4375 2.00 .2500 4 ® 1
VQMHVRBD3/16R030 1875 .0300 4375 2.00 .2500 4 ® 1
VQMHVRBD1/4R008 .2500 .0080 .6250 2.50 .2500 4 ® 2
VQMHVRBD1/4R010 .2500 .0100 .6250 2.50 .2500 4 ® 2
VQMHVRBD1/4R015 .2500 .0150 .6250 2.50 .2500 4 ® 2
VQMHVRBD1/4R020 .2500 .0200 .6250 2.50 .2500 4 ® 2
VQMHVRBD1/4R030 .2500 .0300 .6250 2.50 .2500 4 ® 2
VQMHVRBD5/16R010 .3125 .0100 .7500 2.75 .3125 4 ® 2
VQMHVRBD5/16R015 .3125 .0150 .7500 2.75 .3125 4 ® 2
VQMHVRBD5/16R020 .3125 .0200 .7500 2.75 .3125 4 ® 2
VQMHVRBD5/16R030 .3125 .0300 .7500 2.75 .3125 4 ® 2
VQMHVRBD5/16R060 .3125 .0600 .7500 2.75 3125 4 ® 2
VQMHVRBD3/8R010 .3750 .0100 .8750 3.00 .3750 4 ® 2
VQMHVRBD3/8R015 .3750 .0150 .8750 3.00 .3750 4 ® 2
VQMHVRBD3/8R020 .3750 .0200 .8750 3.00 .3750 4 ® 2
VQMHVRBD3/8R030 .3750 .0300 .8750 3.00 .3750 4 ® 2
VQMHVRBD3/8R040 .3750 .0400 .8750 3.00 .3750 4 ® 2
VQMHVRBD3/8R060 .3750 .0600 .8750 3.00 .3750 4 ® 2
VQMHVRBD3/8R090 .3750 .0900 .8750 3.00 .3750 4 ® 2
VQMHVRBD1/2R010 .5000 .0100 1.1250 3.50 .5000 4 ® 2
VQMHVRBD1/2R015 .5000 .0150 1.1250 3.50 .5000 4 ® 2
VQMHVRBD1/2R020 .5000 .0200 1.1250 3.50 .5000 4 ® 2
VQMHVRBD1/2R030 .5000 .0300 1.1250 3.50 .5000 4 ® 2
VQMHVRBD1/2R060 .5000 .0600 1.1250 3.50 .5000 4 ® 2
VQMHVRBD1/2R090 .5000 .0900 1.1250 3.50 .5000 4 ® 2
VQMHVRBD1/2R120 .5000 .1200 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.
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

@ : Inventory maintained.



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

VOMHVRB “Inch sizes

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

[l 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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (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 a
of Cut b
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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (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 | .47 |.031
3/8 | 2500 | 30.7 | 2300 | 18.5| .56 |.075 | 6000 [109.0f 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 a
of Cut p

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

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

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

(Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.
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[l 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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM)

1/8 [15000 | 59.1 | 10000 | 26.0 | .130 | 12000 | 30.2 | 8000 | 13.4 | .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 | 114 | .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 | 291 .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 % % Iap
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-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (IPM) (min-1) | (IPM) | (min-1) | (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 | 39.4 | .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 | 794 | 4800 | 350 | .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
/h DC : Dia.

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

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

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

(Note 4) Vibration can still occur if the machine rigidity and clamping method are insufficient. In these cases the feed and speed should be
reduced proportionately.
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHVRB

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

D @9 ©

37°
40°

Carbo(n< S;gell-,'gléy) Steel Pre-{lgzdgﬂeRdC?teel Ha(rgesr;e;RSg)eel Ha(rgggle_ﬁq ?:t)eel o Austenitic Titaniu_m Alloy Copper Alloy Aluminum Alloy
< < ainless Steel |Heat Resistant Alloy
©) @) © ©) ©)
BHTA2 15°
@ﬂl \ o1 —
\ ) o]; Type1
RE
APMX . §
o
0.2<RE<6.35 8 —f | Type2
+0.015
' DC<12 | DC>12 RE M LF 8
N n
- 0.02 - 0.03
m 4<DCON<6|8<DCON<10|12<DCON<16| DCON=20
0 0 0 0
- 0.008 - 0.009 - 0.01 - 0.013
@ 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.
(mm)
&3 X
Order Number DC RE APMX LF DCON No. F g Type
VQMHVRBD0200R020 2 0.2 4 45 4 4 (] 1
VQMHVRBD0200R030 2 0.3 4 45 4 4 (] 1
VQMHVRBD0300R020 3 0.2 8 45 6 4 (] 1
VQMHVRBD0300R030 8 0.3 8 45 6 4 (] 1
VQMHVRBD0300R050 3 0.5 8 45 6 4 [ J 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 ) 1 13 50 6 4 (] 1
VQMHVRBD0600R030 6 0.3 13 50 6 4 (] 2
VQMHVRBD0600R050 6 0.5 13 50 6 4 (] 2
VQMHVRBD0600R100 6 1 13 50 6 4 (] 2
VQMHVRBD0800R030 8 0.3 19 60 8 4 (] 2
VQMHVRBDO0800R050 8 0.5 19 60 8 4 ® 2
VQMHVRBD0800R100 8 1 19 60 8 4 ® 2
VQMHVRBDO0800R150 8 1.5 19 60 8 4 ® 2
VQMHVRBD1000R030 10 0.3 22 70 10 4 (] 2
VQMHVRBD1000R050 10 0.5 22 70 10 4 ® 2
VQMHVRBD1000R100 10 1 22 70 10 4 (] 2
VQMHVRBD1000R150 10 1.5 22 70 10 4 ® 2
VQMHVRBD1000R200 10 2 22 70 10 4 (] 2
VQMHVRBD1200R050 12 0.5 26 75 12 4 (] 2
VQMHVRBD1200R100 12 1 26 75 12 4 (] 2
VQMHVRBD1200R150 12 1.5 26 75 12 4 [ ] 2
VQMHVRBD1200R200 12 2 26 75 12 4 (J 2

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

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

* Number of Flutes

@ : Inventory maintained. * : Inventory maintained in Japan.
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(mm)

&3 X
Order Number DC RE APMX LF DCON No. F g Type
VQMHVRBD1200R250 12 25 26 75 12 4 ) 2
VQMHVRBD1200R300 12 3 26 75 12 4 ) 2
VQMHVRBD1600R100 16 1 35 90 16 4 * 2
VQMHVRBD1600R150 16 1.5 35 90 16 4 * 2
VQMHVRBD1600R200 16 2 35 90 16 4 * 2
VQMHVRBD1600R250 16 2.5 35 90 16 4 | *x 2
VQMHVRBD1600R300 16 3 35 90 16 4 * 2
VQMHVRBD1600R400 16 4 35 90 16 4 * 2
VQMHVRBD1600R500 16 5 35 90 16 4 * 2
VQMHVRBD2000R100 20 1 45 110 20 4 * 2
VQMHVRBD2000R150 20 15 45 110 20 4 * 2
VQMHVRBD2000R200 20 2 45 110 20 4 * 2
VQMHVRBD2000R250 20 2.5 45 110 20 4 * 2
VQMHVRBD2000R300 20 3 45 110 20 4 * 2
VQMHVRBD2000R400 20 4 45 110 20 4 * 2
VQMHVRBD2000R500 20 5 45 110 20 4 * 2
VQMHVRBD2000R635 20 6.35 45 110 20 4 * 2

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

* Number of Flutes
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHVRB

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

M 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 Stainless
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
ve n vf ve n vf ve n vf ve n vf
DC ap ae ap ae ap ae ap ae

(m/min) | (min-1)| (mm/min) (m/min) | (min-1)| (mm/min)
2 | 150 |24000| 2400 | 3 0.6 | 120 {19000 1100 | 3 0.6 | 100 {16000 830 | 3 0.6 | 75 |12000f 720 | 3 0.4
3 | 150 |16000| 2600 | 4.5| 0.9 | 120 |13000| 1200 | 4.5 | 0.9 | 100 11000 880 | 45| 0.9 [ 75 | 8000| 770 | 45| 0.6
4 | 150 12000 2600 | 6 1.2 | 120 | 9500| 1300 | 6 1.2 | 100 | 8000| 900 | 6 1.2 | 75 | 6000| 790 | 6 0.8
5 | 150 | 9500|2600 | 7.5| 1.5 [ 120 | 7600|1300 | 7.5 | 1.5 | 100 | 6400{ 900 | 7.5 | 1.5 | 75 | 4800| 810 | 7.5 | 1
6 | 150 | 8000|2600 | 9 1.8 [ 120 | 6400| 1300 | 9 1.8 [ 100 | 5300| 1100 | 9 1.8 [ 75 | 4000| 810 | 9 1.2
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 3.6 [ 75 | 2000 720 | 18 24

16 | 150 | 3000| 1600 | 24 4.8 | 120 | 2400| 960 |24 4.8 | 100 | 2000| 960 | 24 48 | 75 | 1500| 600 | 24 3.2

20 | 150 | 2400|1300 | 30 6 120 | 1900, 760 | 30 6 100 | 1600, 770 | 30 6 75 | 1200| 480 | 30 4

25 | 150 | 1900|1100 | 37.5| 7.5 | 120 | 1500/ 600 | 37.5 | 7.5 | 100 | 1300| 620 | 375 | 7.5 | 75 950| 380 | 375 | 5

ae

(m/min) | (min-1)| (mm/min) (m/min) | (min-1)| (mm/min)

Depth
of Cut ap
General Purpose Cutting Conditions (mm)
Carbon Steel, Alloy Steel, Pre-hardened Steel, Austenitic, Ferritic and Precipitation Hardening Stainless
Mild Steel Carbon Steel, Alloy Steel, Martensitic Stainless Steels, Steels,
Work Alloy Tool Steel Titanium Alloys Cobaly Chromium Alloy
Material
ve n vf Ve n vf Ve n vf Ve n vf
DC ap ae ap ae ap ae ap ae

(m/min) | (min-1)| (mm/min) (m/min) | (min-1)| (mm/min)
2 | 120 |19000| 1300 | 3 0.6 | 100 |16000| 630 | 3 0.6 | 80 [13000f 450 | 1.5 | 0.2 [ 70 |11000| 440 | 3 0.4
3 | 120 |13000| 1400 | 4.5| 0.9 | 100 |11000f 700 | 45| 09 [ 80 | 8500 450 | 22 | 0.3 | 70 | 7400| 470 | 45| 0.6
4 | 120 | 9500 1400 | 6 1.2 | 100 | 8000| 700 | 6 1.2 | 80 | 6400| 470 | 3 0.6 [ 70 | 5600 490 | 6 0.8
5 | 120 | 7600|1400 | 7.5| 1.5 [ 100 | 6400 710 | 75| 1.5 | 80 | 5100 470 | 45 | 0.9 | 70 | 4500/ 500 | 7.5 | 1
6 | 120 | 6400| 1400 | 9 1.8 [ 100 | 5300 710 | 9 1.8 [ 80 | 4200 580 | 6 1.2 | 70 | 3700| 500 | 9 1.2
8 | 120 | 4800| 1300 | 12 24 | 100 | 4000| 740 |12 24 | 80 | 3200| 630 | 7.5 | 1.5 | 70 | 2800| 520 | 12 1.6
10 | 120 | 3800|1200 | 15 | 3 100 | 3200, 680 | 15 3 80 | 2500 660 | 9 1.8 | 70 | 2200| 460 | 15 2
12 | 120 | 3200|1000 | 18 | 3.6 [ 100 | 2700| 640 | 18 3.6 [ 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 3.6 | 70 | 1100 290 | 30 4

25 | 120 | 1500 390 | 37.5| 7.5 | 100 | 1300| 340 |37.5| 7.5 | 80 | 1000 210 |24 48 | 70 890| 230 | 375 | 5

ae

(m/min) | (min-1)| (mm/min) (m/min) | (min-1)| (mm/min)

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 feed and speed should be reduced proportionately.

(Note 4) When the depth of cut is smaller than shown the revolution and feed rate can be increased.
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M 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
DC ve n vf ve n vf
(m/min)| (min-1)| mmmin)| 2P| @€ |mimin)|(min-1)| mmimin)| 2P| 2€
2 | 180 |29000| 2900 | 3 0.6 | 40 |6400| 230 | 3 0.2
3 | 180 |19000| 3000 | 45| 0.9 [ 40 |4200 | 240 | 45| 0.3
4 | 180 |14000| 3000 | 6 12 | 40 3200 | 240 | 6 0.4
5 | 180 |11000{ 3000 | 75| 15 | 40 2500 | 240 | 75| 0.5
6 | 180 | 9500|3000 | 9 18 | 40 2100 | 250 | 9 0.6
8 | 180 | 7200| 3000 | 12 24 | 40 |1600 | 260 | 12 0.8
10 | 180 | 5700|2700 | 15 3 40 1300 | 290 | 15 1
12 | 180 | 4800|2300 | 18 36 | 40 | 1100 | 280 | 18 1.2
16 | 180 | 3600| 1900 | 24 48 | 40 | 800 | 200 | 24 1.6
20 | 180 | 2900 1600 | 30 6 40 | 640 | 160 | 30 2
25 | 180 | 2300|1300 | 375 | 7.5 | 40 | 510 | 130 | 375 | 25
=— ae
Depth
of Cut P
General Purpose Cutting Conditions (mm)
Copper, Copper Alloy Heat Resistant Alloys
Work
Material
DC ve n vf ve n vf
(m/min)| (min-1)| mmmin)| 2P| 2€ |m/min)|(min-)| mmimin)| 2P| 2€
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 0.4
5 | 140 | 8900|1600 | 7.5 | 15 | 30 |[1900 | 120 | 75| 0.5
6 | 140 | 7400|1600 | 9 18 | 30 | 1600 | 130 | 9 0.6
8 | 140 | 5600| 1600 | 12 24 | 30 |1200 | 130 | 12 0.8
10 | 140 | 4500| 1400 | 15 3 30 | 950 | 140 | 15 1
12 | 140 | 3700|1200 | 18 36 | 30 | 800 | 140 | 18 1.2
16 | 140 | 2800| 1000 | 24 48 | 30 | 600 | 100 | 24 1.6
20 | 140 | 2200| 780 | 30 6 30 | 480 | 81 |30 2
25 | 140 | 1800 670 | 375 | 7.5 | 30 | 380| 64 | 375 | 25
<— ae
Depth
of 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 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.
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHVRB

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

M 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
DC ve n Vf. ap ve n Vf. ap ve n Vf. ap ve n Vf‘ ap ve n Vf. ap ve n Vf. ap
(m/min) | (min-1) |(mm/min) (m/min) | (min-1) |(mmfmin) (m/min){ (min-1) | (mm/min) (m/min) | (min-1) |(mm/min) (m/min) | (min-1) |(mmfmin) (m/min) | (min-1) |(mmimin)
2 [ 150 (24000| 1200 | 2 | 120 {19000| 610| 2 | 100 |16000| 640 2 | 60 |9500| 300 | 1 180 {29000| 1500 | 2 | 30 |4800| 130 | 0.6
3 | 150 |16000| 1500 | 3 | 120 |13000| 730| 3 | 100 |11000| 660| 3 | 60 |6400| 360 | 1.5 [ 180 {19000| 1700 | 3 | 30 |3200| 150 | 0.9
4 | 150 [12000/ 1900 | 4 | 120 | 9500 910| 4 | 100 | 8000| 700 4 | 60 |4800| 460 | 2 | 180 |14000{ 2200 | 4 | 30 |2400| 170 | 1.2
5 | 150 | 9500/ 1900 | 5 | 120 | 7600 910| 5 |[ 100 | 6400( 720| 5 | 60 |3800| 460 | 2.5 | 180 |11000{2200 | 5 | 30 |1900| 170 | 1.5
6 | 150 | 8000|1900 | 6 | 120 | 6400|1000 | 6 | 100 | 5300| 740| 6 | 60 |3200| 510 | 3 [ 180 | 95002300 6 | 30 |1600| 180 | 1.8
8 [ 150 | 6000|1700 | 8 | 120 | 4800| 960| 8 | 100 | 4000, 800| 8 [ 60 |2400| 480 | 4 | 180 | 7200|2000 8 | 30 |1200| 190 | 2.4
10 | 150 | 4800/ 1500 | 10 | 120 | 3800| 840| 10 [ 100 | 3200{ 900 10 | 60 |1900| 420 | 5 | 180 | 5700|1800 | 10 | 30 | 950 | 210 | 3
12 | 150 | 4000/ 1300 | 12 | 120 | 3200 770| 12 [ 100 | 2700 860 12 | 60 |1600| 380 | 6 | 180 | 4800|1500 | 12 | 30 | 800 | 200 | 3.6
16 | 150 | 3000| 1100 | 12 | 120 | 2400/ 670| 12 | 100 | 2000| 640| 12 | 60 |1200| 340 | 8 | 180 | 3600|1300 | 12 | 30 | 600 | 150 | 4.8
20 | 150 | 2400 860 | 12 | 120 | 1900 530 | 12 | 100 | 1600 510| 12 | 60 | 950 270 |10 | 180 | 2900{1000 | 12 [ 30 | 480| 120 | 6
25 | 150 | 1900 760 12 [ 120 | 1500/ 420 12 | 100 | 1300/ 420| 12 | 60 | 760| 210 |12 | 180 | 2300| 920| 12 | 30 | 380| 100 | 7.5
DC
of Cut T
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
DC ve n Vf. ap ve n Vf. ve n Vf. ap ve n Vf‘ ap ve n Vf. ap ve n Vf. ap
(m/min) | (min-1) |(mm/min) (m/min) | (min-1) |(mmfmin) (m/min) | (min-1) | (mm/min) (m/min){ (min-1) |(mm/min) (m/min) | (min-1) |(mmfmin) (m/min) | (min-1) |(mmimin)
2 [ 100 (16000 550 | 2 | 80 {13000| 270 | 2 | 60 |9500| 250 | 2 | 50 |8000| 170 | 1 120 {19000| 650 | 2 | 25 |4000| 74 | 0.6
3 | 100 |11000| 670 | 3 | 80 | 85000 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 | 4200 440 | 6 | 60 |3200| 300 | 6 | 50 |2700| 290 | 3 [ 120 | 64001000 6 | 25 |1300| 96 | 1.8
8 [ 100 | 4000 740 | 8 | 80 | 3200| 420 | 8 | 60 | 2400 320 | 8 [ 50 |2000| 260 | 4 | 120 | 4800| 890 8 | 25 | 990|100 | 24
10 | 100 | 3200) 680 | 10 | 80 | 2500| 360 | 10 | 60 |1900| 350 | 10 | 50 |1600| 230 | 5 | 120 | 3800| 800 | 10 | 25 | 800|120 | 3
12 | 100 | 2700) 570 | 12 | 80 | 2100| 330 | 12 [ 60 | 1600 | 340 | 12 | 50 [1300| 210 | 6 | 120 | 3200| 680 | 12 | 25 | 660 | 110 | 3.6
16 | 100 | 2000 480 | 12 | 80 | 1600/ 300 | 12 | 60 |1200| 250 | 12 | 50 | 990| 180 | 8 | 120 | 2400| 570 | 12 | 25 | 500| 84 | 4.8
20 | 100 | 1600 380 | 12 | 80 | 1300 240 | 12 | 60 | 950| 200 | 12 | 50 | 800 150 |10 [ 120 | 1900| 450 | 12 [ 25 | 400| 68 | 6
25 | 100 | 1300| 340 | 12 | 80 | 1000| 180 | 12 | 60 | 760| 160 | 12 | 50 | 640| 120 |12 | 120 | 1500 400| 12 | 25 | 320| 50 | 7.5
DC
Depth ap
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.



WIIRACLE
S 1 G M A

VOMHVRBF- e For finish cutting) U@ ®g: %

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

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy Copper Allo Aluminum Allo
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy. PP Y Y
O O O ©) O
ﬁm : } 8 1 r Type1
RE APMX g
LF o
o
N 015'<RES.120"
!
+.0006
'I‘ DC<.5000"| DC=.5000"
0 0
- .0008" - .0012"
250'<DCON< 375" DCON=.500"
0 0
- .00035" | - .00043"
® SMART MIRACLE corner radius, irregular helix end mills for reducing vibration and delivering stable
performance on finish cutting for difficult-to-cut materials such as inconel.
(inch)
& e
Order Number DC RE APMX LF DCON [No.F| & |Type
%)
VQMHVRBFD1/4R015 .2500 .0150 .6250 2.50 .2500 4 (] 1
VQMHVRBFD1/4R030 .2500 .0300 .6250 2.50 .2500 4 (] 1
VQMHVRBFD5/16R015 3125 .0150 .7500 2.75 3125 4 (] 1
VQMHVRBFD5/16R030 3125 .0300 .7500 2.75 3125 4 [ J 1
VQMHVRBFD5/16R060 3125 .0600 .7500 2.75 3125 4 (] 1
VQMHVRBFD3/8R015 .3750 .0150 .8750 3.00 .3750 4 ® 1
VQMHVRBFD3/8R030 .3750 .0300 .8750 3.00 .3750 4 (] 1
VQMHVRBFD3/8R060 .3750 .0600 .8750 3.00 .3750 4 (] 1
VQMHVRBFD3/8R090 .3750 .0900 .8750 3.00 .3750 4 (] 1
VQMHVRBFD1/2R030 .5000 .0300 1.1250 3.50 .5000 4 (] 1
VQMHVRBFD1/2R060 .5000 .0600 1.1250 3.50 .5000 4 (] 1
VQMHVRBFD1/2R090 .5000 .0900 1.1250 3.50 .5000 4 (] 1
VQMHVRBFD1/2R120 .5000 .1200 1.1250 3.50 .5000 4 (] 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

@ : Inventory maintained.
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHVRBF' Inch sizes

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

M Shoulder Milling (inch)
Carbon Steel (—30Hrc) Alloy Steel, Pre-hardened Steel Precipitation Hardening Stainless Steel,
W Cobaly Chromium Alloy
ork
Material
DC _n_1 i ap ae n i ap ae n i ap ae
(min-1) (IPM) (min-1) (IPM) (min-1) (IPM)
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 S .56 .019
1/2 3800 71.8 .75 .025 3000 42.5 .75 .025 1900 26.9 .75 .025
t~—ae
Depth of
Cut ap
Copper, Copper Alloy Heat Resistant Alloy
Work
Material
DC .n_1 i ap ae n i ap ae
(min-1) (IPM) (min-1) (IPM)
1/4 9000 113 .38 .013 2000 915 .38 .008
5/16 7200 119 A7 .016 1600 101 A7 .009
3/8 6000 113 .56 .019 1300 11.5 .56 .011
1/2 4500 85.0 .75 .025 1000 10.1 .75 .015
ae
Depth of
Cut 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) 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.



WIIRACLE
S 1 G M A

M Face Milling (inch)
Carbon Steel (—30Hrc) Alloy Steel, Pre-hardened Steel Precipitation Hardening Stainless Steel,
W Cobaly Chromium Alloy
ork
Material
DC _n_1 i ap ae n i ap ae n i ap ae
(min-1) (IPM) (min-1) (IPM) (min-1) (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 1 i ap ae n . vi ap ae
(min-1) (IPM) (min-1) (IPM)
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

Depth of
Cut

%ap

ae

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

(Note 2) Effective cutting of stainless steel, titanium alloy, and heat-resistant alloy 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.
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VOMHVRBF

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

D 9 T4
(For finish cutting)

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy Copper Allo Aluminum Allo
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy. PP Y Y
O O O ©) O
SSSS } (Y=
RE APMX g
LF o
o
N 0.3<RE<2
+0.015
'I‘ DC<12 | DC>12
0 0
- 0.02 - 0.03
m DCON=6 [8<DCON<10[12<DCON<16
0 0 0
- 0.008 - 0.009 - 0.01
® SMART MIRACLE corner radius, irregular helix end mills for reducing vibration and delivering stable
performance on finish cutting for difficult-to-cut materials such as inconel.
(mm)
& o7
Order Number DC RE APMX LF DCON [No.F| 8 |Type
n
VQMHVRBFD0600R030 6 0.3 13 50 6 4 (] 1
VQMHVRBFD0600R050 6 0.5 13 50 6 4 (] 1
VQMHVRBFD0600R100 6 1 13 50 6 4 (] 1
VQMHVRBFD0800R050 8 0.5 19 60 8 4 (] 1
VQMHVRBFD0800R100 8 1 19 60 8 4 (] 1
VQMHVRBFD1000R030 10 0.3 22 70 10 4 (] 1
VQMHVRBFD1000R050 10 0.5 22 70 10 4 (] 1
VQMHVRBFD1000R100 10 1 22 70 10 4 (] 1
VQMHVRBFD1000R200 10 2 22 70 10 4 (] 1
VQMHVRBFD1200R100 12 1 26 75 12 4 (] 1
VQMHVRBFD1200R200 12 2 26 75 12 4 (] 1
VQMHVRBFD1200R300 12 3 26 75 12 4 (] 1
VQMHVRBFD1600R100 16 1 35 90 16 4 * 1
VQMHVRBFD1600R200 16 2 35 90 16 4 * 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

@ : Inventory maintained. * : Inventory maintained in Japan.



VIRACLE
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M Shoulder Milling (mm)
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
DC Ve n vf 7 n vf Ve n vf 9 n vf Ve n vf
(mimin)| (mint) |mmin)| 2P| @€ |imimin)| (mint) | o) 2P| @ | min)| min) | )| 2P | @€ {(imin) | minet) i) EP | 2€ | moming| mint) o)) 2P| @€
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
10 | 150 |4800/2300| 15 | 0.5 [ 120 |3800{1200| 15 | 0.5 [ 75 |2400| 770 | 15 | 0.5 | 180 |5700/2700| 15 | 0.5 | 41 {1300(290 | 15 |0.3
12 | 150 |4000{1900| 18 | 0.6 [ 120 |3200{1200| 18 | 0.6 | 75 |2000| 720 | 18 | 0.6 | 180 |4800/2300| 18 | 0.6 [ 41 [1100| 280 | 18 | 0.36
16 | 150 |3000{1600/ 24 | 0.8 | 120 |2400| 960| 24 | 0.8 | 75 |1500| 600 | 24 | 0.8 | 180 |3600/1900| 24 | 0.8 [ 40 | 800|200 | 24 | 0.48
ae
Depth
of Cut a
[l Face Milling (mm)
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
DC Ve n vf Ve n vf ve n vf ve n vf ve n vf
(mimin)| (mint) [(rmmi)| 2P | @ \mmin) | mint) | min)| 2P | @ (i) | i) | o) 2P| 2 i) | i) | i) | 2P| 2 {(min)| minet) | omiiny| 2P| @€
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
8 |110|4400/1200| 0.4 | 6.4 90 |3600| 720| 0.4 | 6.4 55 |2200| 440 | 0.4 | 6.4| 130 |5200/1500| 0.4 | 6.4 30 [1200| 190 | 0.24| 6.4
10 | 110|3500({1100/ 0.5 | 8 [ 90 |2900 640/ 0.5| 8 | 55 (1800|400 | 0.5 | 8 | 130 4100/1300) 0.5 | 8 [ 30 | 950/ 210|0.3 | 8
12 | 1101|2900 930/ 0.6 | 9.6 90 |2400| 580| 0.6 | 9.6| 55 [1500| 360 | 0.6 | 9.6 | 130 |3400/1100| 0.6 | 9.6 30 | 800|200 | 0.36| 9.6
16 | 110/2200| 790/ 0.8 |12.8| 90 |1800| 500/ 0.8 |12.8| 55 |1100| 310 | 0.8 |12.8| 130 |2600/ 940| 0.8 [12.8] 30 | 600| 150 | 0.48|12.8
ae
Depth

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

VO4§VB' Inch sizes

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

D @ @ %

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy c All Alumi All
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy| ~PPSTAIOY uminum Atloy
O O ©) ©) @)
&3 ) e
Y 87 Type1
RE APMX z
L LF 2
4
[a]
R EEEEED a § Type2
+.0004" Re [APMX =
P T LU ]
'I‘ DC<.5000"| DC=.5000 LF 8
0 0
- .0008" - .0012"
250'<DCON< 375" DCON=.500"
0 0
- .00035" | - .00043"
@ SMART MIRACLE irregular helix ball nose end mills for reducing vibration and for delivering stable
performance on difficult-to-cut materials such as inconel.
(inch)
&2 X
Order Number RE DC APMX LU DN LF DCON |No.F § Type
n
VQ4SVvBD1/8 .0625 1250 .188 3126 1213 2.00 .2500 4 (] 1
VQ4SVBD3/16 .0938 .1875 .281 .4689 .1835 2.00 .2500 4 ( 1
VQ4SVvBD1/4 .1250 .2500 375 .6252 .2441 2.00 .2500 4 (] 2
VQ4SVBD5/16 .1562 3125 469 7811 .3067 2.50 3125 4 ( 2
VQ4SVBD3/8 1875 3750 .563 9374 .3693 2.75 3750 4 (] 2
VQ4SVBD1/2 .2500 .5000 .750 1.2500 4882 3.00 .5000 4 (] 2

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

* Number of Flutes

@ : Inventory maintained.



VIRACLE
S 1 G M A

M Shoulder Milling (Slot Milling)

(inch)
Carbon Steel, Alloy Steel, Mild Steel, Austenitic Steinless Steel, Titanium Alloy,
Work Pre-hardened Steel Precipitation Hardening Stainless Steels,
Material Cobaly Chomium Alloy, Ferritic And Martensitic Stainless Steels
a<15° a>15° a<15° a>15°
RE n vf n vf ap pf n vf n vf ap pf
(min-1) (IPM) (min-1) (IPM) (min-1) (1IPM) (min-1) (IPM)

.063 | 30000 | 283.5 20000 118.1 .0098 .0313 22500 189.0 15000 74.8 .0098 .0313
.094 | 20000 | 220.5 13400 | 102.4 .0165 .0469 15000 137.8 10000 59.1 .0165 .0469
125 15000 177.2 10000 82.7 .0197 .0626 11200 126.0 7500 55.1 .0197 .0626
.156 12000 169.3 8000 74.8 .0315 .0781 9000 126.0 6000 55.1 .0315 .0781
.187 10000 161.4 6700 70.9 .0394 .0937 7500 118.1 5000 51.2 .0394 .0937

.250 7600 149.6 5000 70.9 .0472 125 5600 118.1 3800 51.2 .0472 125
<pf
Depth of
e %//////7//// / 7 =ep
Copper, Copper Alloys Heat Resistant Alloy
Work
Material
a<15°® a>15° a<15° a>15°
RE n vf n vf ap pf i e T vf ap pf
(min-1) (IPM) (min-1) (IPM) (min-1) (IPM) (min-1) (IPM)
.063 36000 338.6 24000 141.7 .0098 .0313 6000 252 4000 13.4 .0051 .0313
.094 24000 263.8 16000 122.0 .0165 .0469 4000 20.9 2700 9.8 .0083 .0469
125 18000 212.6 12000 98.4 .0197 .0626 3000 19.7 2000 8.3 .0098 .0626
.156 14000 196.9 9600 90.6 .0315 .0781 2400 16.9 1600 7.5 .0157 .0781
187 12000 192.9 8000 82.7 .0394 .0937 2000 16.5 1300 71 .0197 .0937
.250 9100 181.1 6000 86.6 .0472 125 1500 13.8 1000 ) .0236 .0125
<pf
Depth of
Cut gy <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) 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.
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Vibration Control End Mills for Machining Difficult-to-cut Materials

VO45VvVB

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

D 9 @ #

Carbon Steel, Alloy Steel | Pre-hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy c All Alumi All
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy| ~PPSTAIOY uminum Atloy
O O ©) ©) @)
&3 ) e
) 87 Type1
RE APMX z
L LF 8
4
[a]
\ R EEES 8 § Type2
+0.01 Re’ |APMX z
' DC<12 Lu g
0
- 0.02
m DCON=6 |8<DCON<10/ DCON=12
0 0 0
- 0.008 - 0.009 - 0.011
@ SMART MIRACLE irregular helix ball nose end mills for reducing vibration and for delivering stable
performance on difficult-to-cut materials such as inconel.
(mm)
X e
Order Number RE DC APMX LU DN LF DCON |No.F *:7,8 Type
VQ4SVBR0100 2 3 5 1.9 50 6 4 (] 1
VQ4SVBR0150 1.5 & 4.5 7.5 2.9 50 6 4 (] 1
VQ4SVBR0200 2 4 6 10 3.9 50 6 4 ( 1
VQ4SVBR0250 2.5 © 7.5 12.5 4.9 50 6 4 ( 1
VQ4SVBR0300 3 6 9 15 5.85 50 6 4 ( 2
VQ4SVBR0400 4 8 12 20 7.85 60 8 4 * 2
VQ4SVBR0500 5 10 15 25 9.7 70 10 4 * 2
VQ4SVBR0600 6 12 18 30 11.7 75 12 4 * 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

@ : Inventory maintained. * : Inventory maintained in Japan.
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VIRACLE
S 1 G M A

[l Shoulder Milling (Slot Milling)

(mm)
Carbon Steel, Alloy Steel, Austenitic Stainless Steel, Titanium Alloy,
Mild Steel, Pre-hardened Steel Precipitation Hardening Stainless Steels, Cobaly Chromium Alloy,
Work Ferritic And Martensitic Stainless Steels
Material
a<15° a>15° a<15° a>15°
RE ve n vf Ve n vf Ay pf 9 n vf Ve n vf & pf
(m/min) | (min-1) |[(mm/min)| (m/min) | (min-1) |[(mm/min) (m/min) | (min-1) |(mm/min)| (m/min) | (min-1) |(mm/min)
R 1 250 |40000| 8000 | 200 |32000| 3800 | 0.17 | 0.5 230 |36000| 6500 | 150 |24000f 2900 | 0.17 | 0.5
R 1.5 | 300 |32000f 7700 [ 200 [21000| 3200 | 0.25 [ 0.75 | 230 |24000| 4800 | 150 [16000| 1900 | 0.25 | 0.75
R 2 300 |24000| 5800 | 200 |16000| 2800 | 0.33 | 1 230 |[18000{ 4000 | 150 |12000f 1700 | 0.33 | 1
R 2.5 | 300 |19000f 5300 [ 200 [12700| 2600 | 0.42 | 1.25 | 230 |14400| 3500 | 150 | 9600 1500 | 0.42 | 1.25
R 3 300 | 16000/ 4800 | 200 |10600| 2100 | 0.5 1.5 230 |12000| 3200 | 150 | 8000| 1400 | 0.5 1.5
R 4 300 | 12000/ 4300 | 200 | 8000| 1900 | 0.8 2 230 | 9000| 3200 | 150 | 6000| 1400 | 0.8 2
R 5 300 | 9600| 4100 | 200 | 6400 1800 | 1 2.5 230 | 7200| 3000 | 150 | 4800/ 1300 | 1 25
R 6 300 | 8000| 4000 | 200 | 5300| 1800 | 1.2 3 230 | 6000| 3000 | 150 | 4000/ 1300 | 1.2 8
<pf
Depth of
Cut <
u - - ap
Copper, Copper Alloy Heat Resistant Alloys
Work
Material
a<15° a>15° a<15° a>15°
RE ve n vf Ve n vf &y pf ve n vf Ve n vf & pf
(m/min) | (min-1) |(mm/min)| (m/min) | (min-1) [(mm/min) (m/min) | (min-1) |(mm/min)| (m/min) | (min-1) |(mm/min)
R 1 250 |40000| 8000 | 240 |38000| 4500 | 0.17 | 0.5 60 | 9600 | 960 40 | 6400| 510 | 0.08 [ 0.2
R 1.5 | 360 |38000| 9100 | 240 |25000| 3800 | 0.25 | 0.7 60 | 6400 | 640 40 | 4200 | 340 | 0.13 | 0.3
R 2 360 |29000| 7000 | 240 |19000| 3300 | 0.33 1 60 | 4800 | 580 40 | 3200 | 260 | 0.17 | 0.4
R 2.5 | 360 |23000) 6400 [ 240 |15000| 3100 | 0.42 | 1.2 60 | 3800 | 530 39 | 2500 | 250 | 0.21 0.5
R 3 360 | 19000/ 5700 | 240 |13000| 2600 | 0.5 1.5 60 | 3200 | 500 40 |2100| 210 | 025 | 0.6
R 4 360 |14000| 5000 | 240 | 9600/ 2300 | 0.8 2 60 | 2400 | 430 40 | 1600 | 190 | 0.4 0.8
R 5 360 |[12000| 5100 | 240 | 7700/ 2200 | 1 2.5 63 | 2000 | 420 41 1300 | 180 | 0.5 1
R 6 360 | 9600/ 4800 | 240 | 6400| 2200 | 1.2 & 64 | 1700 | 350 41 1100 | 150 | 0.6 1.2
<pf
Depth of
Cut <ap
7.

(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.

End Mill
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I Technical Data
Benefits of the ZERO-u Surface

In addition to its low resistance, the stable cutting performance produces highly efficient
machining.
<Cutting Conditions>

Work Material : AISI 304 Comparison of Cutting Resistance

End Mill : VQMHVDO0600 (DC=6 mm)
Revolution : 2650 min-! .
Cutting Speed : 165 SFM vaMHv Conventional
Table Feed £12.6 IPM(.001 IPT) [TTTTTTTITTTTE L]
Depth of Cut : ap .236 inch (Slot Milling) ]
Overhang Length :.787 inch 600 F R e e il A, sicatis]ibie i it ke il L i i o W
CuttingMode  : Down(Climb) Cut ( ]

External Coolant (Emulsion) [
Machine : Vertical M/C (BT50) 0

VOSVR Nick Geometry of VQSVR

. . Achieve a long tool life without fracture
Feature of Asymmetrical Nick Large R
Improve the efficiency of fracture (The part putting a load on an edge)

resistance dispersing a load on the top of _//“\_/_\/

nick by adopting the asymmetrical nick.

Small R Asymmetry
(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 : :

e NN N

¥ E d>
= 2
Al < ' i

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.

o

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 E 3
q Low | Lon Low
Roughing { 9
|
4 °
Square rj
High 'A 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
55 square end mill, even in rough machining.
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Roughing End Mill, 4 Flute, Irregular Helix -FIutes
VOSVR

[Cutting Performance

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

' u! ’ " Can Continue VOSVR
| | | |
C tional :
onventional . )
(Symmetry Geometry) Chipping | Conventional
:
Il Il Il Il
24 49 73.8 98 Cutting Lengh 73.8 feet
Cutting Length (ft) <Cutting Conditions>

Work Material 1 AlSI 304
Tool Size :DC=10mm
Revolution : 2500 min-1 (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 1 AlSI 304

W Tool Size - DC=10mm
} Revolution : 3200min-1 (330 SFM)
... megdarHelxRoughing) Table Feed 224 IPM (.0018 IPT)

Depth of Cut :ap .787 inch, ae .039 inch
Overhang Length : 1.38 inch
Cutting Mode : Shoulder Milling

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

Vibration
Occurs

Conventional
(Irregular Helix Roughing)

Conventional | Vibration
(Irregular Square) | Occurs
I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |
l ! l
197 157 118 .079 .039
Wall Thickness (inch)

VQSVR can provide an excellent fracture resistance even in the machining with long overhang (overhang DCx4 or more)

Tool Life
| Overhang Overhang Overhang
Overhang 1.38 inch 1.38 inch 1.77 inch 2.36 inch
Va 5 VR Overhang 1.77 inch AL O O O
(Irregular Helix Roughing) Conventional A X X

Overhang 2.36 inch
\ w | | <Cutting Conditions>
Work Material 1 AISI 304

[
Overhang 1.38 inch

Ahinmi Tool Size :DC=10mm
 Conventional " ovethang 1.77 inch CTIPPING Revolution - 2550min-1 (260 SFM)
(Silent Roughing) |l Fracture | | Table Feed :16.1 IPM (.0016 IPT)
| | Overhang 2.36 inch Depth of Cut 1 ap .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)
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|
|
|
|
|
|
| |
| |
| |
l l l
| | | | |
0008 0012 0016  .0020  .0024  .0028  .0030  .0040

End Mill, 3 Flute for Drilling and Slot Milling
VOMHZVY

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

VOMHZVOH

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

a#B°#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.

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

rmance

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

<Cutting Conditions>
Work Material 1 AISI 304

|
|
| . .
' Can continue End Mill : VQMHZVD0800 (DC=8mm)
VOMHZV ‘ hini Revolution : 2400 min-!
machining
R ———¥ Cutting Speed ~ : 195 SFM
! ! ! ! Table Feed : Drilling 2.756, Slot Milling 14.173 IPM
- ! | | | (Drilling .001 IPR, Slot Milling .002 IPT)
i | | Depth of Cut :ap .118 inch
Broken  Conventional | | Flute Length  :.630 inch
[ ! ! ! } Overhang Length : 1.181 inch
L L I I 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.

<Cutting Conditions>

I Work Material : AISI 304
End Mill : VQMHZVOHDO0600 (DC=6mm)
VOM HZ vo" Broken Revolution : 3200 min-'
e Cutting Speed - 195 SFM
! ! ! ! ! ! Table Feed : 3.780-10.079 IPM(.001-.003 IPR)

P ‘ | Depthof Gut 2118 inch

. | Overhang Length : .787 inch

i } Broken Cutting Mode : Internal Coolant (Emulsion)

I —— Machine : Vertical M/C (BT50)

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

|

|

Il

Feed per Revolution (IPR)



IR TES
End Mill, 4 Flute, Irregular Helix Flutes
VOMHVY

allows a wide range of different machining applications.

VOMHVRB

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

VOMHVRBF

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

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.

How to Select VQMHVRB and VQMHVRBF

Comparing Different Forms of Machining Comparing Different Work Material
Finish Cutting

<Fin ISh Cuttl ng> ©=1st Recommendation

(O=2nd Recommendation

AlSI Titanium AISI
Inconel | 537200 | Alloy 304

VOMHVRB O O O @)

VOMHVRBF @) (@) O O

For Finishing Cutting

VOMHVRB

For General-purpose and
Rough Cutting

Stable Cutting

Unstable Cutting

Rough Cutting

.008
[GHifing Performance
Triple

Wear Resistance against Super Alloys 006 _ Longer
Conventional

VQMHVRBF achieves triple longer tool life than %é Tool Life
conventionals when finish machining Inconel 718. ; é /
<Cutting Conditions> g 004
Work Material : Inconel718 x
End Mill : VQMHVRBFD1000R050 o
(DC=10mm / RE=0.5mm) - / VOMHVRBF
Revolution : 950 min-" 002
Cutting Speed : 100 SFM
Table Feed 14.331 IPM(.001 IPT)
Depth of Cut :ap .197 inch, ae .012 inch 0 ) ) ) )
Overhang Length : 1.378 inch
Cutting Mode : Down(Climb) Cut 0 16.40 ) 3281 49.21 65.62
External Coolant (Emulsion) Cutting Length (ft)

Machine : Vertical M/C (BT50)
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[Cutting Performance

Efficiency Comparison in AlSI 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)
VUM”‘/ | Revolution : 4800 min-!
‘ ‘ ‘ ‘ ‘ | Cutting Speed  : 490 SFM
! ! ! | | | Table Feed 1 15.12-105.83 IPM
Conventional A ! ! ! Feed per Tooth  :.001-.006 IPT
| | | ! ! ! Depth of Cut :.394 inch
|

Overhang Length : 1.299 inch

Conventional B Cutting Length  : 9.843 inch/pass

! ! ! ! ! 170% Cutting Mode : Extgrnal Coolant (Emulsion)
, [ [ [ ! X Machine : Vertical M/C (BT40)
Conventional C | ! ! ! Efficiency
l l l l l
| | |

Conventional D | | |

l l l 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-6AI-4V.

.008 X <Cutting Conditions>
Conventional A Work Material : Ti-6AI-4V
End Mill : VQMHVDO0600 (DC=6mm)
= Revolution - 8000 min-*
é .006 : Cutting Speed  : 490 SFM
< Conventional B VOMHV Table Feed : 63 IPM(.002 IPT)
g Fracture Depth of Cut :ap .236 inch, ae .012 inch
= / Overhang Length : .787 inch
3 .004 Cutting Mode : Down(Climb) Cut
% External Coolant (Emulsion)
8 VOMHVY Machine : Vertical M/C (BT40)
g 002 Provides
g Excellent Wear
* Resistance
0 1 1 1
0 164 328 492

Cutting Length (ft)

Comparison of Wear in Cobaly Chromium Alloy
Long tool life even when machining cobaly chromium alloy used in the medical industry.
00315

Wear at the depth of cut point after 98.43 feet machining

Conventional

.00236 VaMHV
VQMH | V4
.00157
// Conventional
.00078

<Cutting Conditions>

Second Face Wear Width (inch)

0 L L L ) Work Material : Cobaly Chromium Alloy
0 32.81 65.62 98.43 131.23 End Mill : VQMHVDO0600 (DC=6mm) .-
Cutting Length (ft) Revolution : 3700 min-! !
Cutting Speed 1227 SFM 1
Table Feed 1 29 IPM(.002 IPT) i
Depth of Cut :ap .079 inch, ae .012 inch
Overhang Length :.787 inch
Cutting Mode : Down(Climb) Cut
External Coolant (Emulsion)

Machine : Vertical M/C (BT40)
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End Mill, 4 Flute, Irregular Helix Flutes
VOQJHV

[Cutting Performance

Irregular helix provides an excellent finishing performance without vibration.

ae .004 inch ae .004 inch

<Cutting Conditions>
Work Material 1 AISI 304

| |
' Ra1122 l Tool Size :DC=10mm
VOQJHYV .. | | Revolution : 2500min-" (260 SFM)
Rz:55.98 ! Table Feed :19.7 IPM (.002 IPT)
! ! 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 b | External Coolant (Emulsion)
Rz:280.2 Machine : Vertical M/C (BT50)
T |
Il Il
0 197 394

Surface Roughness (p-inch)

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

<Cutting Conditions>
Work Material 1 AlISI 304

| |
| | | | | |
Ra472, | | Tool Size :DC=10mm
fz .0004 IPT S | ! ! ! ! ! Revolution : 2500min-! (260 SFM)
RZ‘125-8}7 | | | | Table Feed : 3.93-39.37 IPM (.0004-.0039 IPT)
[ ! ! ! ! ! ! ! Depth of Cut :ap 1.18 inch, ae .012 inch
o | | | | | | Overhang Length : 1.77 inch
Rat134 | Cutting Mode  : Shoulder Milling
fz .0020 IPT _} R 'éB 31 | | | External Coolant (Emulsion)
e Machine : Vertical M/C (BT50)
| | | | | | | |
| | | | | | |
- Ra:1476 | |
2 .0039 IPT S“ewwwwwwes | | |
RZJ‘81.54: !
l l l l l l l l
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)

<Cutting Conditions>
Work Material ~ : AISI 304

| |
| | | | |
Ra:10.63 b | | Tool Size :DC=10mm
ae .004" | | | | | Revolution : 2500min-! (260 SFM)
Rz:52.00 o+ Table Feed :19.7 IPM (.002 IPT)
! | ! ! ! ! ! Depth of Cut :ap 1.18 inch, ae .004- .020 inch
LI | | | | | | Overhang Length : 1.77 inch
N Ra:tOr9 Cutting Mode  : Shoulder Milling
ae .012 }R .5,‘5 67 | | | External Coolant (Emulsion)
PO Machine : Vertical M/C (BT50)
| | | | | | |
| | | | | | |
Ra:1213 | | | |
ae .020" S | | | |
Rz:;61.8 ! ! !
1 1 1 1 1 1 1
0 39 78 118 157

Surface Roughness (p-inch) 60
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Ball Nose, 4 Flute, Irregular Curve

VO4S5VvVB

Irregular curve and irregular pitch.

(Guting Performance

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

[ 1 Conventional
[1vaoasvB

300% I

200%
100% I |

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

.006

Conventional
.004 A

002 -////
/4/' VO4SVB

Second Face Wear Width (inch)

00 164.04 32808 49213 65617 82021 984.25 1148.29

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 1 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
.006 UV/ /

004
// Va4sVB

Edge Wear (inch)

0 . . . .

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 - 1100min-*

Cutting Speed : 100 SFM

Table Feed 1 8.66 IPM (.002 IPT)

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

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

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

Conventional

.006

.004 /

) ///
f"é// VO4SVEB

Second Face Wear Width (inch)

6562 13123 196.85 26247 328 08 393 70 459 32 524 934

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 inch
Cutting Mode : Down(Climb) Cut

External Coolant (Emulsion)
Machine : Vertical M/C (BT40)
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Vibration Control End Mills for Machining Difficult-to-cut Materials

SMART MIRALLE

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.

S MITSUBISHI MATERIALS U.S.A. CORPORATION

Customer Service : 800-523-0800
Technical Service : 800-486-2341

LOS ANGELES HEAD OFFICE MMC METAL DE MEXICO, S.A. DE C.V.

11250 Slater Avenue, Fountain Valley, CA 92708 Av. La Cafada No.16, Parque Industrial Bernardo Quintana,
TEL : 714-352-6100 FAX : 714-668-1320 El Marques, Queretaro, CP76246, Mexico

CHICAGO OFFICE TEL : +52-442-221-6136  FAX: +52-442-221-6134

1314B North Plum Grove Road, Schaumburg, IL 60173
TEL : 847-252-6300 FAX : 847-519-1732

TORONTO OFFICE
3535 Laird Road, Units 15 & 16, Mississauga, Ontario, L5L 5Y7, Canada
TEL : 905-814-0240 FAX : 905-814-0245

URL : http://www.mitsubishicarbide.com EXPA2-£005
(Tools specifications subject to change without notice.) Printed in U.S.A. 12/17




