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AMITSUBISHI MATERIALS / IMPACT MIRACLE end mill with multiple internal through coolant holes

CoolStar Series
VFMHVCH VF6MHVCH VFEMHVCH

VFMHVRBCH VF6MHVRBCH VF8MHVRBCH
VFSFPRCH VF6SVRCH




IMPACT MIRACLE enp miLLs

IMPACT MIRACLE end mill with multiple internal through coolant holes

CoolSTar series

VFMHVCH VF6MHVCH VIFEMHVCH
VFMHVRBCH VF6MHVRBCH VFE8MHVRBCH
VFSFPRCH VF6SVRCH

B Features

Multiple internal coolant holes

The multiple internal through coolant
system is used for improved welding
resistance.

The spiral arrangement of the coolant
holes enables a wide range of
machining applications.

Especially suitable for machining
difficult-to-cut materials, offering stable
machining.

Unique flute geometry

Flute geometry with excellent chip
disposal properties for high efficiency
machining.

High rigidity substrate

Carbide substrate with
excellent fracture resistance
allows longer tool life.

IMPACT MIRACLE coating

Excellent heat resistance gives long tool life
even when machining difficult-to-cut materials.

@® Wide selection
VFMHVCH VFMHVRBCH

End mill, Medium cut length, Corner radius end mill,
4 flute, Irregular helix flutes, . Medium cut length, 4 flute, i
with multiple internal through coolant Irregular helix flutes,

with multiple internal through coolant

216mm, 20mm

( 216 mm(2 options), 820 mm(2 options) )

VF6MHVRBCH

End mill, Medium cut length, Corner radius end mill,
6 flute, Irregular helix flutes, F Medium cut length, 6 flute, E
with multiple internal through coolant " Irregular helix flutes,
with multiple internal through coolant
210mm, g12mm
216mm, g20mm 210mm(2 options), 812mm(2 options)
216 mm(2 options), 820mm(2 options)

VFEMHVRBCH

End mill, Medium cut length, Corner radius end mill,
8 flute, Irregular helix flutes, Medium cut length, 8 flute,
with multiple internal through coolant Irregular helix flutes,
with multiple internal through coolant

216mm, 20mm
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( 216 mm(2 options), 20 mm(2 options) )
VF6SVRCH

Roughing end mill, Roughing end mill,
Short cut length, 4 flute, Short cut length, 6 flute,
with multiple internal through coolant Irregular helix flutes,
with multiple internal through coolant
216mm, 20mm
216mm, 620mm

*Contact Mitsubishi Materials for special geometries other than our standard products.
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B Cutting Performance

@ Stable coolant supply is possible for various applications.
VFSFPRCH

Excellent chip
removal and
cooling.

.629 inch
.629 inchx2 times

. First step Second step
Conventional product (External coolant) Welding occurred during .
the second stage Deep SIOttlng
o of machining
|\ (machining stopped). End mill [ VFSFPRCHD1600 (216mm)

Work material [ Titanium Alloy
Revolution | 2000min-! (330 SFM)
Feed rate | 15.7 IPM (.002 IPT)

Cutting fluid | Emulsion (101.5 PSI)

@ Tool life comparison when machining stainless steel and titanium alloy.
VFBMHVCH )
Excellent chip

SR removal and
D T R .
N g cooling.

¥ Excellent chip
removal and
cooling.

Feed rate:70.9 IPM (.004 IPT)

Conventional product Conventional product

(External coolant) : Stainless steel (External coolant) Titanium alloy
! P s - Chlp = : s
= . ) i packing 2 AN - Adhesi g AN
_ { R U D esion
. = \\ N 3 ﬁ : N 3 H
Feed rate:53.1 IPM (.003 PT)
.827 inch .827 inch
End mill | VF6MHVCHD1600 (216mm) End mill | VF6MHVCHD1600 (16mm)
Work material| AISI 304 Work material| Titanium Alloy
Revolution | 3000min-' (490 SFM) s 7 Revolution | 3000min~' (490 SFM) g
Feed rate | 70.9 IPM (.004 IPT) g Feed rate | 70.9 IPM (.004 IPT) 3
Cutting fluid | Emulsion (101.5 PSI) Cutting fluid [ Emulsion (101.5 PSI)

@ Stable cutting area comparison when machining stainless steel.

VF6SVRCH Competitor’s
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0 330 490 655 0 330 490 655

Cutting speed (SFM) Cutting speed (SFM)

End mill [ VF6SVRCH1600 (216mm)
Work material | AISI 304
Revolution | 2000-4000min-' (330-655SFM)
Feed rate | 23.6-47.2 IPM (.002 IPT)
Cutting fluid | Emulsion (101.5 PSI)

1.259 inch

.063-.252 inch




IMPACT MIRACLE END MILLS

VFMHVCH @ D

End mill, Medium cut length, 4 flute, Irregular helix flutes, with multiple internal through coolant P20 07-0018

Carbon Steel, Alloy Steel, CastIron| Tool Steel, Pre-Hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy c FAll Aluminium Al
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy|  “CPPer Aoy uminium Afoy
©) ©)
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Helix angle Gash land
@ Vibration control end mill with multiple internal through coolant holes ensures stable machining
on difficult-to-cut materials and applications requiring long overhangs.
Unit : mm
Dia. Length Overall Shank No. of|
Order Number of Cut Length Dia. Flute| 8 [Type
D1 ap L1 D4 N|©®
VFMHVCHD1600 16 35 90 16 4 * 1
D2000 20 45 110 20 4 * 1

% : Inventory maintained in Japan.

Recommended Cutting Conditions

M Shoulder milling M Slotting
- . |
Austenitic Stainless Steel Heat resistant alloys Austenitic Stainless Steel
Work AISI 304, AISI 316 Inconel, etc. Work AISI 304, AISI 316
material Titanium Alloy material Titanium Alloy
Dia. Revolution Feed rate Revolution Feed rate Dia. Revolution Feed rate
(mm) (min) (mm/min) (IPM) (min”") (mm/min) (IPM) (mm) (min™) (mm/min) (IPM)
16 2000 560 22.0 800 110 4.3 16 1400 170 6.7
20 1600 510 201 600 100 3.9 20 1100 130 5.1
<0.1D <0.05D D
Y
Depth of Depth of .
&l 0.5D-1.5D 0.5D-1.5D i § 0.5D-1.5D
_
D:Dia. D:Dia.

1) If the depth of cut is shallow, the revolution and feed rate can be increased.
2) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity of

the machine or the workpiece 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.

3) For shoulder milling, climb cutting is recommended.



VFMHVRBCH @ @ ,a

Corner racius end mil, Medium cutlength, 4 fute,Ieqular hli futes, with multple nteral trough coolant D20 07-0018

Carbon Steel, Alloy Steel, Cast Iron Too Steel, PreHardened See, HardenedSell  Hardened Steel Hardened Steel Austenitic Titanium Alloy c Al Aluminium Al
(<30HRC) (245HRC) (£55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy|  “CPPer Aoy uminium Afoy
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@ Vibration control corner radius end mill with multiple internal through coolant holes ensures stable machining
on difficult-to-cut materials and applications requiring long overhangs.
Unit : mm
Dia. Corner Length Overall Shank No. of|
Order Number Radius of Cut Length Dia. Flute § Type
D1 R ap L1 D4 N|©®
VFMHVRBCHD1600R100 16 1 35 90 16 4 * 1
D1600R300 16 3 B9 90 16 4 * 1
D2000R100 20 1 45 110 20 4 * 1
D2000R300 20 3] 45 110 20 4 * 1

% : Inventory maintained in Japan.

Recommended Cutting Conditions

M Shoulder milling M Slotting
- . |
Austenitic Stainless Steel Heat resistant alloys Austenitic Stainless Steel
Work AISI 304, AISI 316 Inconel, etc. Work AISI 304, AISI 316
material Titanium Alloy material Titanium Alloy
Dia. Revolution Feed rate Revolution Feed rate Dia. Eevalulie Feed rate
(mm) (min) (mm/min) (IPM) (min") (mm/min) (IPM) (mm) (min™) (mm/min) (IPM)
16 2000 560 22.0 800 110 4.3 16 1400 170 6.7
20 1600 510 20.1 600 100 3.9 20 1100 130 5.1
<0.1D <0.05D D
Y
2l 0.50-1 5D 0.5D-1.5D s }05D-1.5D
_

D:Dia. D:Dia.

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

2) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity of
the machine or the workpiece 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.

3) For shoulder milling, climb cutting is recommended.




IMPACT MIRACLE END MILLS

D4=10 0—-0.009
VFEMHVCH Coo i e
S . . o D1>12 0—-0.030 D4=16 0—-0.011
End mill, Medium cut length, 6 flute, Irregular helix flutes with multiple internal through coolant e Doe 20 0—-0.013
Carbon Steel, Alloy Steel, Cast ron | - Tool Stee, Pre-Hardened Steel Hardened Steel Hardened Steel Austenitic Titanium Alloy c Al Aluminium Al
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy opper Alloy uminium Afoy
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Helix angle Gash land
@ Vibration control end mill with multiple internal through coolant holes ensures stable machining
on difficult-to-cut materials and applications requiring long overhangs.
Unit : mm
Dia. Length Overall Shank No. of|
Order Number of Cut Length Dia. Flute| 8 [Type
D1 ap L1 D4 N|©®
VF6MHVCHD1000 10 22 70 10 6 [} 1
D1200 12 26 75 12 6 [} 1
D1600 16 32 90 16 6 * 1
D2000 20 38 100 20 6 * 1

@ : Inventory maintained.
% : Inventory maintained in Japan.

Recommended Cutting Conditions

M Shoulder milling

M Trochoidal milling

1) If the depth of cut is shallow, the revolution and feed rate can be increased.
2) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity of
the machine or the workpiece installation is very low, then vibration can occur. In this case, please reduce the revolution and feed rate

proportionately.
3) Climb cutting is recommended.

Austenitic Stainless Steel Heat resistant alloys Austenitic Stainless Steel
Work AISI 304, AISI 316 Inconel, etc. Work AISI 304, AISI 316
material Titanium Alloy material Titanium Alloy
Dia. Revolution Feed rate Revolution Feed rate Dia. Revolution Feed rate
(mm) (min”") (mm/min) (IPM) (min™") (mm/min) (IPM) (mm) (min”") (mm/min) (IPM)
10 4800 2000 78.7 1300 260 10.2 10 4800 1400 55.1
12 4000 2000 78.7 1100 230 9.1 12 4000 1200 47.2
16 3000 1600 63.0 800 180 71 16 3000 1100 43.3
20 2400 1400 55.1 640 150 5.9 20 2400 900 35.4
<0.1D <0.05D 1.5D<
Depth of <0.1D
cut 0.5D-1.5D 0.5D-1.5D
Depth of
cut
D:Dia. Li
2K

D:Dia.



VF6NVIHVRBCH C @ D Dl oo

Comer radius end i, Mecfum cutlengt, 6 e, Imequiar el futes, with mulfipl ntemaltrough conlnt p1>12 070080 B;‘Z;S 8:881;

Carbon Steel, Alloy Steel, Cast Iron [Tool Stee, PreHardened See, Hardened S| - Hardened Steel Hardened Steel Austenitic Titanium Alloy c Al Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy opper Alloy uminium Afloy
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@ Vibration control corner radius end mill with multiple internal through coolant holes ensures stable machining
on difficult-to-cut materials and applications requiring long overhangs.
Unit : mm
Dia. Corner Length Overall Shank No. of|
OraNIEeE Radius of Cut Length Dia. Flute| 8 [Type
D1 R ap L1 D4 N |©@
VF6MHVRBCHD1000R050 10 0.5 22 70 10 6 ® 1
D1000R100 10 1 22 70 10 6 ® 1
D1200R050 12 0.5 26 75 12 6 ® 1
D1200R100 12 1 26 75 12 6 ® 1
D1600R100 16 1 32 90 16 6 | x| 1
D1600R300 16 3 32 90 16 6 * 1
D2000R100 20 1 38 100 20 6 * 1
D2000R300 20 3 38 100 20 6 * 1

@ : Inventory maintained.
% : Inventory maintained in Japan.

Recommended Cutting Conditions

M Shoulder milling M Trochoidal milling

Austenitic Stainless Steel Heat resistant alloys Austenitic Stainless Steel
Work AlSI 304, AISI 316 Inconel, etc. Work AISI 304, AISI 316
material Titanium Alloy material Titanium Alloy
Dia. Revolution Feed rate Revolution Feed rate Dia. Revolution Feed rate
(mm) (min"") (mm/min) (IPM) (min") (mm/min) (IPM) (mm) (min™) (mm/min) (IPM)
10 4800 2000 78.7 1300 260 10.2 10 4800 1400 55.1
12 4000 2000 78.7 1100 230 9.1 12 4000 1200 47.2
16 3000 1600 63.0 800 180 71 16 3000 1100 43.3
20 2400 1400 55.1 640 150 5.9 20 2400 900 35.4
<0.1D <0.05D 1 1.5D=<
77,
Degg: of 0.5D-1.5D 0.5D-1.5D ﬁ%_ =0.1D
Depth of / .
cut
D:Dia.
0.5D-1.5D
22K’
D:Dia.

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

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

3) Climb cutting is recommended.




IMPACT MIRACLE END MILLS

VFEMHVCH =
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End mill, Medium cut length, 8 flute, Ireqular helix flutes, with multple internal through coolant '
Carbon Steel, Alloy Steel, Cast ron | - Tool Stee, Pre-Hardened Steel Hardened Steel Hardened Steel Austenitic Titanium Alloy c Al Aluminium Al
(<30HRC) (£45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy opper Alloy uminium Afoy
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Helix angle Gash land
@ Vibration control 8 flute end mill with multiple internal through coolant holes ensures efficient side finishing
of difficult-to-cut materials such as stainless steels, titanium and inconel alloys.
Unit : mm
Dia. Length Overall Shank No. of|
Order Number of Cut Length Dia. Flute| 8 [Type
D1 ap L1 D4 N|©®
VF8MHVCHD1600 16 32 90 16 8 * 1
D2000 20 38 100 20 8 * 1

% : Inventory maintained in Japan.

Recommended Cutting Conditions
M Shoulder milling

M Trochoidal milling

|
Austenitic Stainless Steel Heat resistant alloys Austenitic Stainless Steel
Work AISI 304, AISI 316 Inconel, etc. Work AISI 304, AISI 316
material Titanium Alloy material Titanium Alloy
Dia. Revolution Feed rate Revolution Feed rate Dia. Revolution Feed rate
(mm) (min) (mm/min) (IPM) (min") (mm/min) (IPM) (mm) (min™) (mm/min) (IPM)
16 3000 2100 82.7 800 240 9.4 16 3000 1400 55.1
20 2400 1900 74.8 640 200 7.9 20 2400 1200 47.2
<0.08D <0.05D 1.5D=
Depth of <0.08D
0.5D-1.5D 0.5D-1.5D
cut
Depth of
cut
D:Dia. v
2K
D:Dia.

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

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

3) Climb cutting is recommended.
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D4=16 0—-0.011
D4=20 0—-0.013

Carbon Steel, Alloy Steel, Cast Iron| ~ Tool Steel, Pre-Hardened Steel Hardened Steel Hardened Steel Austenitic Titanium Alloy c Al Aluminium Al
(<30HRC) (245HRC) (£55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy opper Afloy uminium Afloy
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@ Vibration control 8 flute corner radius end mill with multiple internal through coolant holes ensures
efficient side finishing of difficult-to-cut materials such as stainless steels, titanium and inconel alloys.
Unit : mm
Dia. Corner Length Overall Shank No.of[ «
Order Number Radius of Cut Length Dia. Flute| 8 |Type
D1 R ap L1 D4 N|©?
VF8MHVRBCHD1600R100 16 1 32 90 16 8 * 1
D1600R300 16 & 32 90 16 8 * 1
D2000R100 20 1 38 100 20 8 * 1
D2000R300 20 & 38 100 20 8 * 1

% : Inventory maintained in Japan.

Recommended Cutting Conditions

l Shoulder milling

M Trochoidal milling
|

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

Austenitic Stainless Steel Heat resistant alloys Austenitic Stainless Steel
Work AISI 304, AISI 316 Inconel, etc. Work AISI 304, AISI 316
material Titanium Alloy material Titanium Alloy
Dia. Revolution Feed rate Revolution Feed rate Dia. Revolution Feed rate
(mm) (min™") (mm/min) (IPM) (min™) (mm/min) (IPM) (mm) (min™) (mm/min) (IPM)
16 3000 2100 82.7 800 240 9.4 16 3000 1400 55.1
20 2400 1900 74.8 640 200 7.9 20 2400 1200 47.2
<0.08D <0.05D ——=— 1.5D<
i
Degltjr; o 0.5D-1.5D 0.5D-1.5D /ﬁ%_ =008D
Depth of % .
cut
D:Dia. 1
0.5D-1.5D
22
D:Dia.

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

3) Climb cutting is recommended.




IMPACT MIRACLE END MILLS

VFSFPRCH T s

Roughing end mill, Short cut length, 4 flute, with multiple internal through coolant D20 07-0018

Carbon Steel, Alloy Steel, Cast ron | - Tool Stee, Pre-Hardened Steel Hardened Steel Hardened Steel Austenitic Titanium Alloy c Al Aluminium Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy G ALY Al
© ©
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@ Roughing end mill with multiple internal through coolant holes suitable for
difficult-to-cut materials.
Unit : mm
Dia. Length Overall Shank No. of|
Order Number of Cut Length Dia. Flute| 8 [Type
D1 ap L1 D4 N|©®
VFSFPRCHD1600 16 33 90 16 4 * 1
D2000 20 38 100 20 4 * 1

% : Inventory maintained in Japan.

Recommended Cutting Conditions

M Shoulder milling M Trochoidal milling
.
Austenitic Stainless Steel Heat resistant alloys Austenitic Stainless Steel
Work AISI 304, AISI 316 Inconel, etc. Work AISI 304, AISI 316
material Titanium Alloy material Titanium Alloy
Dia. Revolution Feed rate Revolution Feed rate Dia. Revolution Feed rate
(mm) (min) (mm/min) (IPM) (min") (mm/min) (IPM) (mm) (min) (mm/min) (IPM)
16 1200 300 11.8 800 110 4.3 16 800 100 3.9
20 1000 300 11.8 600 100 3.9 20 600 80 3.1
e—<0.5D <0.3D D
Depth of Depth of
Eu X 0.5D-1.5D 0.5D-1.0D gut i 050100
I
D:Dia. D:Dia.

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

2) If the rigidity of the machine or the workpiece 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.

3) For shoulder milling, climb cutting is recommended.




VF6SVRLCH

Roughing end mill, Short cut length, 6 flute, Irregular helix flutes, with multiple internal through coolant

D4=16 0—-0.011
D4=20 0—-0.013

7))

Carbon Steel, Aloy Steel, Castlron | Tool Steel, Pre-Hardened Steel | Hardened Steel Hardened Steel Austenitic Titanium Alloy c Al Aluminium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel _|Heat Resistant Alloy CREr AT e ———
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@ 6 flute roughing end mill with multiple internal through coolant holes ensures efficient side finishing
of difficult-to-cut materials such as stainless steels, titanium and inconel alloys.
Unit : mm
Dia. Length Overall Shank No. of| «
Order Number of Cut Length Dia. Flute § Type
D1 ap L1 D4 N |©®
VF6SVRCHD1600 16 33 90 16 6 | * 1
D2000 20 38 100 20 6 | x 1

% : Inventory maintained in Japan.

Recommended Cutting Conditions

H Shoulder milling

Austenitic Stainless Steel Heat resistant alloys
Work AISI 304, AISI 316 Inconel, etc.
material Titanium Alloy
Dia. Revolution Feed rate Revolution Feed rate
(mm) (min") (mm/min) (IPM) (min™) (mm/min) (IPM)
16 2400 1200 47.2 800 160 6.3
20 2000 1000 39.4 600 140 5.5
<0.3D <0.2D
Depth of
el 0.5D-1.5D 0.5D-1.5D

D:Dia.
1) If the depth of cut is shallow, the revolution and feed rate can be increased.

2) The irregular helix flute end mill has a large effect on controlling vibration when compared to standard end mills. However, if the rigidity of

the machine or the workpiece installation is very low, then vibration can occur. In this case, please reduce the revolution and feed rate
proportionately.

3) Climb cutting is recommended.




IMPACT MIRACLE eno miLLs

IMPACT MIRACLE end mill
with multiple internal through coolant holes
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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 spanner. @When using
rotating tools, please make a trial run to check run-out, vibration and abnormal sounds etc.

SMITSUBISHI MATERIALS CORPORATION

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 Canada 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
6535, Millcreek Drive, Units, 63&64, Mississauga, Ontario L5SN 2M2, Canada
TEL : 905-814-0240 FAX : 905-814-0245

URL : http://www.mitsubishicarbide.com
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