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THE NEW GENERATION
END MILLS FOR HIGH EFFIGIENCY MACHINING

Ideal for milling of stainless steels, titanium alloys
and heat resistant materials.




IMPACT MIRACLE

IMPACT MIRACLE vibration control end mill series

VFMHVY VF6MHV

VFJHV® _ VFEMHVRE.
VEFMIHVRE: VE4SVE

B Features

@Vibration control geometry for stable machining and a smooth cutting action.
@Impact Miracle coating with superior heat resistance gives excellent performance when machining hardened materials.

@ In comparison with conventional end mills, the use of irregular helix flutes assists in preventing vibrations.

@ Delivers superior vibration resistance for difficult-to-cut materials and applications with a long overhang.

@ \/FMHYV type with under cut long shank type uses a curved cutting edge at the top of the flute to reduce step
differences in vertical wall surfaces.

No vibration! Improved chip disposal

New flute geometry
| suitable for irregular
I helix angles.
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Curved Top A curved edge at the shank side of the flute is used on the
Flute Edge undercut shank type VFMHV end mills.

This allows deep faces to be finished in steps and minimises the
blend mark between steps when compared to conventional sharp
cornered end mills.




B Vibration control end mill series with irregular helix flutes

® New generation for high feed and depth of cut - for Steel, Stainless steel and Ti-Alloy:

VFHVRB @ 16 different sizes available

4 flute, Corner radius, Short cut lenght 21xR0.2-016xR3

® Sharp cutting edge type - for Steel, Stainless steel and Ti-Alloy:

VFMHVO 24 different sizes available

DD
End mill, Medium cut length, 4 flute 22 - 220mm |I

VF_’HV@ 10 different sizes available

End mill, Semi long cut length, 4 flutes 22 - 220mm

VFMH VR@ 16 different sizes available
. . . ettt
Corner radius end mill, Medium cut length, 4 flute 26xR0.5 - 220xR4 |l

VFGMHV 6 different sizes available

End mill, Medium cut length, 6 flute z

VFEMHVRB 12 different sizes available »
Corner radius end mill, Medium cut length, 6 flute mmma‘ H
VF45VB@ 6 different sizes available
Ball nose, Short cut lenght, 4 flute 06xR3 - 220xR10 E

® Strong cutting edge type for hard materials:

VFEMV 9 different sizes available

2 flute, Medium cut length 20.5 - 66mm

VF4MV 6 different sizes available
4 flute, Medium cut length )
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4 flute, Coner radius, Short cut length, Irregular helix flutes
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Unit : mm
Dia. |CornerR|Lengthof| Neck | Neck CuttingEdge Overall| Shank [No.of| Effective length
Order Number Cuit |Length| Dia. toAsngaIEk Length| Dia. [iis| 'S § for inclined angle
D1 R ap | Ls | Ds | B2 L1 Da |[N[?|F[30]1° [ 20 | 3°
VFHVRBDO0100R02N004 | 1 0.2 1 4 | 094 |10.6°| 60 6 4|%x|1]| 42 45| 47| 53
D0100R02N006 | 1 0.2 1 6 | 094 | 92°| 60 6 4|x|(1]| 64| 6.7 72| 7.7
D0100R02N008 | 1 0.2 1 8 | 094 | 82°| 60 6 4|x[1] 85/ 88| 9.5/10.2
D0100R02N010 | 1 0.2 1 10 | 094 | 74°| 60 6 4| (1]105/11 |11.8|12.7
D0100R02NO015 | 1 0.2 1 15 | 094 | 59°| 60 6 4| |[1]15.8/16.3/17.5/18.9
D0100R02N020 | 1 0.2 1 20 | 094 | 49 80 6 4 | %|11]20.9/21.7|23.3|25.1
D0150R03N004 | 1.5 0.3 1.5 4 1.44 |1 10.3°| 60 6 4% |1]| 42 45| 46| 5.2
D0150R03N006 | 1.5 0.3 1.5 6 144 | 89°| 60 6 4|%|1]| 6.3 6.6| 7.2 7.7
D0150R03NO10 | 1.5 0.3 1.5 10 144 | 7° 60 6 4% (1]10.5/10.9/11.8|12.7
D0150R03N015 | 1.5 0.3 1.5 15 144 | 55°| 60 6 4 |%|11(15.7/16.3|17.5/18.9
D0150R03N020 | 1.5 0.3 1.5 20 144 | 46°| 80 6 4% (1]20.9/21.6/23.3|25.1
D0150R03N025 | 1.5 0.3 1.5 25 144 | 3.9°| 80 6 4|%|1126.1127 |29 |31.3
D0150R03N030 | 1.5 0.3 1.5 30 144 | 3.4°| 80 6 4| |[1]31.3/32.3/34.7|37.5
D0200R0O5N006 | 2 05 | 2 6 1.9 8.7°| 60 6 4|@|1]| 63 65 7 |75
D0200ROSNO10 | 2 05 | 2 10 1.9 6.7° | 60 6 4|e®(1]10.5/10.8/11.6|12.5
D0200RO5N015 | 2 05 | 2 15 1.9 5.2°| 60 6 4| %|11(15.6/16.2|17.4|18.7
D0200RO5SN020 | 2 05 | 2 20 1.9 4.3°| 80 6 4% |[1]20.8/21.5/23.1|24.9
D0200RO5N025 | 2 05 | 2 25 1.9 3.6°| 80 6 4|%|11]26 |26.9|28.9/31.2
D0200ROSNO30 | 2 05 | 2 30 1.9 3.1°| 80 6 4| %|11(31.2/32.2|134.6/37.4
D0200RO5N035 | 2 05 | 2 35 1.9 2.8°| 90 6 4 |%|1136.3/37.6/40.4| *
D0200RO5SNO040 | 2 05 | 2 40 1.9 2.5°] 90 6 4| %|11]41.5/42.9/46.1| *
DO0300RO5N010 | 3 05 | 3 10 | 29 5.6°| 60 6 4|®]|11(10.5/10.8/11.6/12.5
D0300ROSNO15 | 3 05 | 3 15 | 2.9 4.3°| 60 6 4|e@(1]15.6(16.2|/17.4|18.7
DO0300RO5N020 | 3 05 | 3 20 | 29 3.4°| 80 6 4| *%|11]20.8/21.5|23.1|24.9
D0300RO5SNO30 | 3 05 | 3 30 | 2.9 2.5°| 80 6 4| %|11(31.2/32.2|34.6| *
DO0300RO8NO10 | 3 08 | 3 10 | 29 5.7°| 60 6 4|®]|1(10.4/10.8/11.6/12.4
D0300RO8NO15 | 3 08 | 3 15 | 2.9 4.3°| 60 6 4|e@(1]15.6(16.2|/17.3|18.7
D0300R0O8N020 | 3 08 | 3 20 | 29 3.5°| 80 6 4 |*%|11]20.8/21.5|23.1|24.9
DO0300R0O8N030 | 3 08 | 3 30 | 2.9 2.5°| 80 6 4| %|11(31.1|32.2|34.6| *
D0300R0O8N040 | 3 08 | 3 40 | 2.9 2° 90 6 4% |11]41.5/429| * | *
DO0300R0O8NO50 | 3 08 | 3 50 | 2.9 1.6°| 90 6 4| [1]51.8/53.6| » | *
DO0400RO5N012 | 4 05 | 4 12 | 3.9 3.8°| 60 6 4|1e(1]125/13 [13.9/15
D0400R0O5N020 | 4 05 | 4 20 | 3.9 2.5°| 80 6 4|e®(1]20.8/21.5/23.1| =
D0400R0O5N030 | 4 05 | 4 30 | 3.9 1.8°| 80 6 4% (1]31.2]32.2) *
D0400R0O5N048 | 4 05 | 4 48 | 3.9 1.2°| 90 6 4| [1]49.8/51.5| | *
D0400R10N012 | 4 1 4 12 | 3.9 3.9° 60 6 4|1@]1(12.5/12.9/13.8/14.9

“ @ : Inventory maintained. > : Inventory maintained in Japan.

* : No interference
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Unit : mm
Dia. | Corner |Lengthof| Neck | Neck |CuttingEdge| Overall| Shank [No.of| Effective length

Order Number Radius | Cut |Length| Dia. toAmk Length| Dia. [Fluts 8 § for inclined angle
D1 R ap L3 D5 B2 L1 D4 [N|®|F 30" 1° | 2° | 3°
VFHVRBD0400R10N020 4 1 4 20 3.9 | 2.5° 80 6 |4|®[1]20.8/21.5/23 *
D0400R10N030 4 1 4 30 39 | 1.8° 80 6 [4|x[1]31.1]322] * | *
D0600ROSN018 6 0.5 9 18 585| — 60 6 |4|@[2]| * | * | * | *
D0600RO5N030 6 0.5 9 30 585| — 80 6 [4]|@[2] * | * | * | *
D0600R10N018 6 1 9 18 585| — 60 6 |4|@[2]| * | * | * | *
D0600R10N030 6 1 9 30 585| — 80 6 [4]|@[2] * | * | * | *
D0600R10N054 6 1 9 54 585| — 90 6 |4|*|[2]| * | * | * | *
D0600R15N018 6 1.5 9 18 585| — 60 6 [4]|@[2] * | * | * | *
D0600R15N030 6 1.5 9 30 585| — 80 6 |4|@[2]| * | * | * | *
D0600R15N042 6 1.5 9 42 585| — 90 6 [4|*[2] > | * | * | *
D0600R15N054 6 1.5 9 54 585| — 90 6 |4|x|[2]| * | * | * | *
D0600R20N018 6 2 9 18 585| — 60 6 [4|*[2] * | * | * | *
D0600R20N030 6 2 9 30 585| — 80 6 |4|*|[2]| * | > | * | *
D0700R15 7 1.5 | 11 = = = 80 6 [4|*[3] > | * | * | *
D0800RO5N024 8 05 | 12 24 785 — 60 8 |4|@[2]| * | * | * | *
D0800RO5N040 8 05 | 12 40 785 — 100 8 [4(@[2] * | * | * | *
D0800R10N024 8 1 12 24 785 — 60 8 |4|@[2]| * | * | * | *
D080OR10N040 8 1 12 40 785 — 100 8 [4(@[2] * | * | * | *
D0800R20N024 8 2 12 24 785 — 60 8 |4|@[2]| * | * | * | *
D0800R20N040 8 2 12 40 785 — 100 8 |[4|@[2] * | * | * | *
D0800R20N056 8 2 12 56 785 — 120 8 |4 |x|[2]| * | > | * | *
D0800R20N072 8 2 12 72 7.85| — 120 8 |4 |x|[2]| * | * | * | *
D0900R20 9 2 135 | — — — 100 8 [4([*x|[3]| * | * | * | *
D1000ROSN030 10 05 | 15 30 9.7 = 70 10 |4|@[2]| * | * | * | *
D1000R05N050 | 10 05 | 15 50 9.7 — 110 10 (4|@[2] * | * | * | *
D1000R10N030 10 1 15 30 9.7 = 70 10 |4|®@[2]| * | > | * | *
D1000R10N050 | 10 1 15 50 9.7 — 110 10 (4|@|2] * | * | * | *
D1000R20N030 10 2 15 30 9.7 = 70 10 |4|@[2]| * | * | * | *
D1000R20N050 | 10 2 15 50 9.7 — 110 10 (4|@[2] * | * | * | *
D1000R20N070 10 2 15 70 9.7 = 150 10 |4 | *|[2] * | > | * | *
D1000R20N090 | 10 2 15 90 9.7 — 150 10 (4| *|[2] * | * | * | *
D1100R20 11 2 16.5 = — = 110 10 |4 | *[3| * | > | * | *
D1200R05N036 12 05 | 18 36 | 11.7 — 80 12 |4 |@[2]| * | % | * | *
D1200R05N060 12 05 | 18 60 |11.7 = 120 12 |4 |@(2]| * | * | * | *
D1200R10N036 12 1 18 36 | 11.7 — 80 12 |4 |@[2]| * | > | * | *
D1200R10N060 12 1 18 60 |11.7 = 120 12 |4 |@[2]| * | * | * | *
D1200R20N036 12 2 18 36 | 11.7 — 80 12 |4 | *|[2]| * | > | * | *
D1200R20N060 12 2 18 60 |11.7 = 120 12 |4 | *[2]| * | * | * | *
D1200R20N084 12 2 18 84 | 11.7 — 160 12 |4 | *|[2]| * | * | * | *
D1200R20N108 12 2 18 108 | 11.7 = 160 12 |4 | * |2 * | * | * | *
D1200R30N036 | 12 3 18 36 | 11.7 — 80 12 (4|@|2] * | * | * | *
D1200R30N060 12 3 18 60 |11.7 = 120 12 |4 |@[2]| * | * | * | *
D1300R30 13 3 195 | — — — 120 12 |4 | * |3 * | * | * | *
D1600R05N042 16 05 | 24 42 | 15.5 = 100 16 |4 |®@[2]| * | * | * | *
D1600R20N042 16 2 24 42 | 15.5 — 100 16 |4 |@[2]| * | > | * | *
D1600R30N042 16 3 24 42 | 15.5 = 100 16 |4 |®@[2]| * | * | * | *
D1600R30N080 | 16 3 24 80 |15.5 — 140 16 (4|@|2] * | * | * | *
D1600R30N120 16 3 24 120 | 15.5 - 175 16 |4 | *[2) * | > | * | *

* : No interference
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Ball nose, Short cut length, 4 flute, Variable curve D4=20 0—-0.013
Carbon Steel, Alloy Steel, Cast Iron | ToolSeel, Pre-Hardened Stee, Hardened S| Hardened Steel Hardened Steel Austenitic Titanium Alloy -
(<30HRC) (245HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy| ~ COPPerAlloy | Aluminium Alloy
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@ Impact Miracle end mill with variable curve ensures stable
machining of difficult-to-cut materials.
Unit : mm
Radius of| Dia. |Lengthof| Neck Neck | Overall | Shank | No.of | «
Order Number Ball Nose Cut Length Dia. Length Dia. Flutes § Type
R D1 ap L3 Ds L1 D4 N )

VF4SVBR0300 3 6 9 15 5.85 50 6 4 ° 1
R0400 4 8 12 20 7.85 60 8 4 o 1
R0500 5 10 15 25 9.7 70 10 4 ° 1
R0600 6 12 18 30 1.7 75 12 4 o 1
R0800 8 16 24 40 15.5 90 16 4 ° 1
R1000 10 20 30 50 19.5 100 20 4 ® 1

VF45VvB

15

[

Wide stable
machining area

0.5

Depth of cut ap (mm)

0
1600

3200

4800 6400
Revolution (min™)

@ : Inventory maintained.

8000

9600

Depth of cut ap (mm)

Competitor’s

1 \ Vibration occurs
W —

AN Endmil | VF4SVBRO500 (R5)

’ machining area Work Material | DIN X5CrNi18-10

Revolution | 1600-9600min-!

0 | Feed rate | 580-2300mm/min (0.06mm/tooth)

1600 3200 4800 6400 8000 9600 = : -

Revolution (min™) Cutting fluid| Emulsion
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End mill, Medium cut length, 4 flute, Irregular helix flutes Di=20 0—-0.013
Carbon Steel, Alloy Steel, Cast Iron |Too Seel PreHardened Stel Herdened Sieel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, -
Copper Alloy Aluminium Alloy

(<30HRC)

(<45HRC)

(<55HRC)

(>55HRC)

Stainless Steel

Heat Resistant Alloy
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@ Impact Miracle end mill with irregular helix flutes ensures stable e | L1 £
machining of difficult-to-cut materials and with long overhangs. S Uit mm
Dia. Length Overall Shank No. of| x
Order Number of Cut Length Dia. Flute § Type
D1 ap L1 D4 N|©®
&P VFMHVD0200 2 4 45 4 4 | o | 1
& D0250 2.5 S 45 4 4 | o |1
&= D0300 3 8 45 6 4 | @ | 1
& D0350 3.5 8 45 6 4 | e | 1
= D0400 4 11 45 6 4 | | 1
& D0500 5 13 50 6 4 | e | 1
D0600 6 13 50 6 4 | @ | 2
D0600A070 6 13 70 6 4 | e | 2
=W D0700 7 19 60 8 4 | @ | 1
D0800 8 19 60 8 4 | e | 2
D0800A080 8 19 80 8 4 | @ | 2
@ D0900 9 22 70 10 4 | e | 1
D1000A100S08 10 22 100 8 4 | e |3
D1000 10 22 70 10 4 | e | 2
D1000A100 10 22 100 10 4 | @ | 2
D1100 11 26 100 10 4 | e |3
D1200A110S10 12 26 110 10 4 | e |3
D1200 12 26 75 12 4 | e | 2
D1200A110 12 26 110 12 4 10| 2
D1300 13 26 110 12 4 | e |3
D1400A130S12 14 32 130 12 4 | e |3
D1600 16 35 90 16 4 | e | 2
D1800A150S16 18 42 150 16 4 | e |3
D2000 20 45 110 20 4 | e | 2
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V‘ JHV @ @ D1<12 0—-0.02 @ 8<D4<10 0—-0.009
. ; , D1>12 0—-0.03 <D4< —-0.
End mill, Semi long cut length, 4 flute, Irregular helix flutes 1 1“31:;?; 8_381;
Carbon Steel, Alloy Steel, Cast Iron {Too Seel PreHardened Stel Hardened Sieel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, -
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy|  COPPerAlloy | Aluminium Alloy
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D1<6 D1>6
@ Impact Miracle end mill with irregular helix flutes ensures stable
machining of difficult-to-cut materials.
@ Suitable for machining with long axial depth of cut. Unit : mm
Dia. Length Overall Shank No. of| x
Order Number of Cut Length Dia. Flute § Type
D1 ap L1 D4 N|©®
VFJHVD0200 2 8 60 6 4 | @ | 1
D0300 3 12 60 6 4 | o | 1
D0400 4 16 60 6 4 | e | 1
D0500 5 20 60 6 4 | @ | 1
D0600 6 24 60 6 4 | @ | 2
D0800 8 28 80 8 4 | @ | 2
D1000 10 35 90 10 4 | @ | 2
D1200 12 40 100 12 4 | @ | 2
D1600 16 55 125 16 4 | @ | 2
D2000 20 60 140 20 4 | @ | 2

‘Stable cutting area comparison when machining hardened steel

Excellent vibration absorption provides stability over a wide range cutting conditions
even on hardened steel.

VFJHV

0.3

0.2

|
‘\ Vibration occures
|

(Stable machining)

0.1

N

Radial depth of cut (mm)

25

50 75

100 125

Cutting speed (m/min)

n @ : Inventory maintained.

Competitor’s

0.3 I

0.2

Vibration occures I

\

y

N

0.1

Radial depth of cut (mm)

‘ Stable machining}

25 50 75

100 125

Cutting speed (m/min)

30mm

0.1-0.3mm

End mill

VFJHVD1000 (¢10)

Work material

X40CrMoV51 (52HRC)

Revolution

795-3980min'(25-125m/min)

Feed rate

140-700mm/min(0.044mm/tooth)

Cutting fluid

Air blow




VFVMIHVRB &

D4=6

0—-0.008

e 40,015 6 D1<12 0—-0.02 ta 8<D4<10  0—-0.009
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Corner radius end mill, Medium cut length, 4 flute, Irregular helix flutes Da=20 0—-0.013
Carbon Steel, Alloy Steel, Cast Iron {Too Seel PreHardened Sieel Hardened Sieel| - Hardened Steel Hardened Steel Austenitic Titanium Alloy, Co Al Aluminium Al
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy pper Alloy uminium Afloy
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Helix Angle
@ Impact Miracle end mill with irregular helix flutes ensures stable
machining of difficult-to-cut materials and with long overhangs.
Unit : mm
Dia. Corner R Length Overall Shank No. of|
Order Number of Cut Length Dia. Flute| 8 |Type
D1 R ap L1 D4 N| @
VFMHVRBDO0600R050 6 0.5 13 50 6 4 | @ [ 1
D0600R100 6 1 13 50 6 4 | @ [ 1
DO0800R050 8 0.5 19 60 8 4 | @ [ 1
D0800R100 8 1 19 60 8 4 | @ [ 1
D1000R050 10 0.5 22 70 10 4 | @ [ 1
D1000R100 10 1 22 70 10 4 | @ [ 1
D1000R200 10 2 22 70 10 4 | @ [ 1
D1200R050 12 0.5 26 75 12 4 | @ [ 1
D1200R100 12 1 26 75 12 4 | @ [ 1
D1200R200 12 2 26 75 12 4 | @ [ 1
D1600R100 16 1 35 90 16 4 | @ [ 1
D1600R200 16 2 35 90 16 4 | @ [ 1
D1600R300 16 3 35 90 16 4 | @ [ 1
D2000R100 20 1 45 110 20 4 | @ [ 1
D2000R200 20 2 45 110 20 4 | @ [ 1
D2000R300 20 3 45 110 20 4 | @ [ 1
< D2000R300 20 4 45 110 20 4| o | 1

To prevent vibration!

@ Stable machining
Variable helix prevents vibration and generates high quality surface finishes.

End mill [ VFMHVRBD1000R20N030 (210) €
Work material [ DIN Ck55 §
Revolution [ 4800min-' (150m/min) mny E
Feed rate | 2280mm/min (0.12mm/tooth) —2|
Cutting fluid [ Air blow

VFMHVRB

Conventional




D4=6 0—-0.008
VFGMHV @ D112 0—-0.02 hs]’ 8<D4<10  0—-0.009
. . , D1>12 0—-0.03 12<D4<16 0 —-0.011
End mill, Medium cut length, 6 flute, Irregular helix flutes D4=20 0—-0.013
Carbon Steel, Alloy Steel, Cast Iron |Too Seel PreHardened Stel Herdened Sieel| - 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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Gash land
@ Newly developed irregular helix 6 flute geometry reduces vibrations and achieves high efficiency machining.
@ Suitable for machining of difficult-to-cut materials such as stainless steel, titanium alloy and inconel.

@D4(he)

L1

43.5°
45°

Helix angle

Unit : mm
Dia. Length Overall Shank No. of| «
@i e Ve of Cut Length Dia. Flute| 8 [Type
D1 ap L1 D4 N |
VF6MHVD0600 6 13 50 6 6 ® 1
D0800 8 19 60 8 6 ® 1
D1000 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

n @ : Inventory maintained.



VF6MHVRB C 1)
D112 0—-0.02 8<D4<10 0—-0.009
. wluin . R 0015 @ D1>12 0—-0.03 hﬁl 12<Ds<16 0 —-0.011
Corner radius end mill, Medium cut length, 6 flute, Irregular helix flutes D4=20 0—-0.013
Carbon Steel, Alloy Steel, Cast Iron {Too Seel PreHardened Stel ardened Sieel | 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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@ Newly developed irregular helix 6 flute geometry reduces vibrations and achieves high efficiency machining.
@ Suitable for machining of difficult-to-cut materials such as stainless steel, titanium alloy and inconel.

Helix angle

Unit : mm
Dia. Corner Length Overall Shank No. of X
Order Number Radius of Cut Length Dia. Flute[ S [Type
D1 R ap L1 D4 N|?
VF6MHVRBDO0600R050 6 0.5 13 50 6 6 ® 1
D0600R100 6 1 13 50 6 6 ® 1
DO0800R050 8 0.5 19 60 8 6 |® | 1
D0800R100 8 1 19 60 8 6 ® 1
D1000R050 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 |® | 1
D1600R200 16 2 32 90 16 6 ® 1
D2000R100 20 1 38 100 20 6| ® | 1
D2000R200 20 2 38 100 20 6 ® 1

Area of photograph

VF6MHVRBD1000R100 (¢10xR1)
X5CrNi18-10

6000min~" (188m/min)
2160mm/min (0.06mm/tooth)

Emulsion

Work material

Revolution

Feed rate
Cutting fluid

Chipping

Normal wear
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2 flute, Medium cut length, Irregular helix flutes

@ 0—-0.020 hG]' 4<D4<6 0 —-0.008

Carbon Steel, Alloy Steel, Cast ron| - Tool Steel, Pre-Hardened Steel Hardened Steel Hardened Steel Austenitic Titanium Alloy -
(<30HRC) (<45HRC) (<55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy| CoPPerAlloy | Aluminium Alloy
+ ++ ++ ++
\ __—115°
) ‘EE - | Type 1
ap =
L1 =
e
owd) Y - == ] | e
. - 7
Helix angle  Gash land L1 §
@ An irregular helix 2 flute square end mill suitable
for high-speed machining of hardened steel.
Unit : mm
Dia. Length Overall Shank No. of|
Order Number of Cut Length Dia. Flute| 8 |Type
D1 ap L1 D4 N |
VF2MVDO0050 0.5 1.3 40 4 2 [ ) 1
D0100 1 2.5 40 4 2 () 1
D0150 15 3.8 40 4 2 ) 1
D0200 2 5 40 4 2 ) 1
D0250 2.5 6.3 40 4 2 ) 1
D0300 3 7.5 50 6 2 (] 1
D0400 4 10 50 6 2 (] 1
D0500 5 12.5 50 6 2 (] 1
D0600 6 15 50 6 2 ) 2

@ Excellent anti-vibration features allows stable machining over a wider application
area compared to conventional 2 flute end mills.

VF2MVD0200 (22)

W.Nr. 1.2344 (52HRC)

50-200m/min (0.02mm/tooth)

=~ 0. Viibration occurred
€ N
£ _:
[
Jo2
3
| svlemachinng

VFEMV | £
2 0.1
s
g 5.0um
4 -

0 e
50 100 150 200 =
Cutting speed (m/min) sl
_ o.sf‘\
€
£
Q
02
3
g Vibration occurred
Conventional| % ">
3 0.1 End mill
=
S 5.0um i
q Workpiece
: _ YA TN
0 50 100 150 200 Y L ‘ Feed rate
Cutt A (i 0.34mm Machining
utting speed (m/min) method

Down cut , Air blow

@ : Inventory maintained.



D4=6 0—-0.008
VF4MV @ D112 0—-0.020 ra 8<D4<10 0—-0.009

. . D1>12 0—-0.030 12<D4<16 0—-0.011
4 flute, Medium cut length, Irregular helix flutes D4=20 0—-0.013

Carbon Steel, Alloy Steel, Cast ron | Tool Steel, Pre-Hardened Steel Hardened Steel Hardened Steel Austenitic Titanium Alloy c Al Alurninium Al
(<30HRC) (£45HRC) (£55HRC) (>55HRC) Stainless Steel |Heat Resistant Alloy opper Alloy uminium Afloy
+ ++ ++ ++

* For austenitic stainless steels, titanium and heat-resistant alloys, VFMHV is recommended.

ap g
L1 é
P @ < C b
Helix angle Gash land
@ An irregular helix 4 flute square end mill suitable
for high-speed machining of hardened steel.
Unit : mm
Dia. Length Overall Shank No. of|
Order Number of Cut Length Dia. Flute| 8 |Type
D1 ap L1 D4 N |
VF4MVD0600 6 15 50 6 4 (] 1
D0800 8 20 60 8 4 ° 1
D1000 10 25 70 10 4 ° 1
D1200 12 30 90 12 4 ® 1
D1600 16 40 100 16 4 ° 1
D2000 20 50 110 20 4 ® 1

Area of photograph

@® The VF4MV delivers excellent vibration resistance
when machining hardened steel.

End mill | VF4AMVD1000 (¢10)

Workpiece | W.Nr. 1.2344 (52HRC)
Revolution | 2500min-! (188m/min)
Feed rate | 600mm/min (0.06mm/tooth)

Mgg?,;?,'gg Down cut , Air blow




VFHVRB

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

HHigh speed conditions

Carbon steel, Alloy steel Alloy steel, Tool steel Hardened steel Hardened steel
Work material (—30HRC) Pre-hardened steel (45—55HRC) (55—60HRC)
CK55, 41CrMo (30—45HRC) W.Nr.1.2344(H13) X210Cr12, S6-5-2
W.Nr.1.2344(H13), X210Cr12

Dia. | R |Necklength|Revolution|Feed rate|Depth of cut| Depth of cut| Revolution|Feed rate| Depth of cut| Depth of cut| Revolution [Feed rate |Depth of cut | Depth of cut|Revolution| Feed rate| Depth of cut| Depth of cut
(mm) | (mm) | (mm) | (min") |(mm/min)|ap (mm) | ae (mm)| (min™") |(mm/min)|ap (mm)| ae (mm)| (min"") |(mm/min)|ap (mm)| ae (mm) | (min™) {(mm/min)| ap (mm) | ag(mm)
1 0.2 4 |40000| 7200|0.04 | 0.45 |33000| 5100 |0.03 | 0.45 |27000| 4100 | 0.025| 0.45 |20000| 1800 | 0.013 | 0.45
1 0.2 6 |40000| 6500|0.03 | 0.45 |33000| 4600 |0.022 | 0.45 |27000| 3700 {0.018| 0.45 |20000| 1600 |0.01 | 0.45
1 0.2 8 |32000| 4500 |0.022 | 0.45 |27000| 3200 | 0.018 | 0.45 |21000| 2600 | 0.012| 0.45 |[16000| 1100 | 0.008 | 0.45
1 0.2 | 10 |24000| 2700|0.015| 0.45 |20000| 1900 |0.01 | 0.45 |16000| 1500 |0.008 | 0.45 [12000| 700 |0.006| 0.45
1 0.2 | 15 |16000| 1200|0.008| 0.45 |14000| 700 |0.005| 0.45 |12000| 500 |0.003| 0.45 [10000| 400 |0.003| 0.45
1 0.2 | 20 |14000| 1000|0.005| 0.45 |12000| 600 |0.004 | 0.45 |10000| 400 |0.002| 0.45 | 9000| 300 |0.002| 0.45
1.5 | 0.3 4 |32000|10000 | 0.1 0.65 [27000| 7100 | 0.08 | 0.65 [21000| 5700 [{0.06 | 0.65 |16000| 2500 [0.03 | 0.65
1.5 | 0.3 6 |32000| 7800|0.08 | 0.65 |27000| 5500 |0.06 | 0.65 |21000| 4200 {0.05 | 0.65 [16000| 2000 | 0.025| 0.65
1.5 | 0.3 | 10 (27000| 5700|0.05 | 0.65 |22000| 4000 |0.035| 0.65 [18000| 3000 |0.03 | 0.65 [14000| 1400 | 0.014 | 0.65
1.5 | 0.3 | 15 (22000| 3200|0.03 | 0.65 |[18000| 2300 |0.025| 0.65 [15000| 1700 |0.018 | 0.65 [11000| 1000 | 0.009 | 0.65
1.5 | 0.3 | 20 (16000| 1400|0.02 | 0.65 [14000| 1200 |0.016| 0.65 [13000| 1000 |0.012| 0.65 | 9000| 700 |0.007 | 0.65
1.5 | 0.3 | 25 (13000| 1000|0.015| 0.65 [11000| 800 |0.012| 0.65 (10000 700 |0.009| 0.65 | 7500| 500 |0.005| 0.65
1.5 | 0.3 | 30 (13000| 900|0.01 | 0.65 [11000| 700 |0.008| 0.65 [10000| 600 |0.006| 0.65 | 7500| 400 | 0.004 | 0.65
2 0.5 6 |24000|10000 | 0.1 0.75 [20000| 7100 |0.08 | 0.75 [16000| 5700 [0.06 | 0.75 |12000| 2500 [0.03 | 0.75
2 0.5 | 10 |24000(10000|0.08 | 0.75 |20000| 7100 |0.06 | 0.75 |16000| 5700 |0.05 | 0.75 [12000| 2500 | 0.025| 0.75
2 0.5 | 15 |20000| 7000|0.05 | 0.75 |17000| 5000 |0.04 | 0.75 |13000| 3200 |0.03 | 0.75 [10000| 1800 |0.016| 0.75
2 0.5 | 20 |20000| 3600|0.04 | 0.75 |17000| 2600 |0.03 | 0.75 |13000| 1800 |0.025| 0.75 [10000| 900 |0.012| 0.75
2 0.5 | 25 |16000| 1800|0.03 | 0.75 |14000| 1400 |0.025| 0.75 |12000| 1100 |0.02 | 0.75 | 9000| 720 |0.01 | 0.75
2 0.5 | 30 |16000| 1400|0.025| 0.75 |14000| 1200 |0.02 | 0.75 |12000| 900 |0.016| 0.75 | 9000| 650 |0.008 | 0.75
2 0.5 | 35 |13000| 1100|0.02 | 0.75 |11000| 800 |0.018| 0.75 |10000| 700 |0.014| 0.75 | 7000| 500 |0.007| 0.75
2 0.5 | 40 |13000| 1000|0.02 | 0.75 |11000| 700 |0.015| 0.75 |10000| 600 |0.012| 0.75 | 7000| 400 |0.006 | 0.75
3 0.5 | 10 |16000(11000|0.12 | 1.5 |13000| 7800 |{0.09 | 1.5 |11000| 6300 |0.07 | 1.5 8000| 2800 |0.04 | 1.5
3 0.5 | 15 |16000| 9000|0.11 | 1.5 |13000| 6400 |{0.08 | 1.5 |11000| 5100 |0.06 | 1.5 8000| 2300 |0.04 | 1.5
3 0.5 | 20 |13000| 7200|0.09 | 1.5 |11000| 5100 |0.07 | 1.5 8700| 4000 |0.05 | 1.5 6500| 1800 |0.03 | 1.5
3 0.5 | 30 |[13000| 5700|0.06 | 1.5 |11000| 4000 |0.05 | 1.5 8700| 3000 |0.04 | 15 6500| 1400 |0.02 | 1.5
3 0.8 | 10 |16000(11000|0.24 | 1 13000| 7800 |0.19 | 1 11000| 6300 |{0.14 | 1 8000| 2800 [0.07 | 1

3 0.8 | 15 |16000| 9000|0.22 | 1 13000| 6400 [ 0.17 | 1 11000| 5100 |0.13 | 1 8000| 2300 [0.07 | 1

3 0.8 | 20 |13000| 7200|0.19 |1 11000| 5100 |0.15 | 1 8700| 4000 |0.11 | 1 6500| 1800 | 0.06 | 1

3 0.8 | 30 |13000| 5700(0.12 | 1 11000| 4000 [ 0.09 | 1 8700| 3000 |0.07 | 1 6500| 1400 [0.04 | 1

3 0.8 | 40 |11000| 3600|0.08 | 1 9100| 2600 [0.06 | 1 7400| 2000 [0.05 | 1 5500| 1000 [ 0.025| 1

3 0.8 | 50 | 8000| 2600|0.07 | 1 6600| 1800 [0.05 | 1 5800| 1500 |0.04 | 1 4600| 800 |0.02 | 1

4 0.5 | 12 | 8400 6000|0.15 | 2 7000| 4300 (0.12 | 2 5600| 3400 [0.09 | 2 4200| 1500 |0.05 | 2

4 0.5 | 20 | 8400/ 6000(0.14 | 2 7000| 4300 |0.11 | 2 5600| 3400 (0.08 | 2 4200| 1500 | 0.04 | 2

4 0.5 | 30 | 6900| 4900(0.12 | 2 5700| 3500 [0.09 | 2 4600| 2800 |0.07 | 2 3500| 1200 [0.03 | 2

4 0.5 | 48 | 5600| 2000|0.07 | 2 4600| 1400 |0.05 | 2 3800| 1100 |0.04 | 2 2800 500 (0.02 | 2

4 1 12 (12000({12000|0.3 1.5 ]10000| 8500 {0.23 | 1.5 8000| 6800 |0.18 | 1.5 6000| 3000 | 0.1 15
4 1 20 |12000|12000(0.27 | 1.5 |10000| 8500 |0.21 | 1.5 8000| 6800 |0.16 | 1.5 6000| 3000 |0.08 | 1.5
4 1 30 (10000| 9900|0.24 | 1.5 8300| 7000 |0.19 | 1.5 6700| 5600 |0.14 | 1.5 5000| 2500 |0.07 | 1.5
6 0.5 | 18 | 4000| 3900|0.15 | 3.5 3300| 2800 |0.12 | 3.5 2700| 2200 |0.09 | 3.5 2000| 1000 |0.05 | 3.5
6 0.5 | 30 | 4000| 3900|0.14 | 3.5 3300| 2800 |0.11 | 3.5 2700| 2200 |0.08 | 3.5 2000| 1000 |0.04 | 3.5
6 1 18 | 8000({13000|0.5 3 6600| 9200 | 0.4 3 5400| 7400 | 0.3 3 4000| 3300 |0.15 | 3

6 1 30 | 8000({13000|0.45 | 3 6600| 9200 (0.35 | 3 5400| 7400 (0.27 | 3 4000| 3300 |0.14 | 3

6 1 54 | 6600(11000|0.25 | 3 5500| 7800 | 0.2 3 4400| 6300 |0.15 | 3 3300|2800 [0.08 | 3
|6 | 1.5 | 18 | 8000(13000|0.5 2 6600| 9200 | 0.4 2 5400| 7400 | 0.3 2 4000| 3300 |0.15 | 2

6 1.5 | 30 | 8000(13000|0.45 | 2 6600| 9200 (0.35 | 2 5400| 7400 |0.27 | 2 4000| 3300 |0.14 | 2

6 1.5 | 42 | 6600{11000|0.4 2 5500| 7800 | 0.3 2 4400| 6300 |0.24 | 2 3300|2800 [0.12 | 2

6 1.5 | 54 | 6600{11000/0.25 | 2 5500| 7800 | 0.2 2 4400| 6300 [0.15 | 2 3300| 2800 (0.08 | 2

6 2 18 | 8000({13000|0.5 1.5 6600| 9200 | 0.4 1.5 5400| 7400 | 0.3 15 4000| 3300 |0.15 | 1.5
6 2 30 | 8000({13000|0.45 | 1.5 6600| 9200 |0.35 | 1.5 5400| 7400 |0.27 | 1.5 4000| 3300 |0.14 | 1.5

ae
Depth of cut %ap




VFHVRB

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

MHigh speed conditions

Carbon steel, Alloy steel Alloy steel, Tool steel Hardened steel Hardened steel
Work material (—30HRC) Pre-hardened steel (45—55HRC) (55—60HRC)
CK55, 41CrMo (30—45HRC) W.Nr.1.2344(H13) X210Cr12, S6-5-2
W.Nr.1.2344(H13), X210Cr12

Dia. R [Necklength| Revolution|Feed rate|Depth of cut| Depth of cut| Revolution|Feed rate|Depth of cut| Depth of cut|Revolution |Feed rate|Depth of cut | Depth of cut|Revolution [Feed rate|Depth of cut | Depth of cut
(mm) | (mm) | (mm) | (min™") |(mm/min)|ap (mm)|ae (mm)| (min"") |(mm/min)|ap (mm)|ae (mm)| (min"") |(mm/min)|ap (mm) |ae (mm)| (min") |(mm/min)|ap (mm) [ae (mm)

7 | 1.5 | — | 6800 |13000| 0.5 3 5600 | 9200 | 0.4 3 4600 | 7400 | 0.3 3) 3400 | 3300 | 0.15 3

8 | 0.5 | 24| 3000 | 3900 0.18 5 2500 | 2800 | 0.14 5 2000 | 2200 | 0.11 5 1500 | 1000 | 0.05 5

8 | 0.5 | 40| 3000 | 3900 | 0.16 5 2500 | 2800 | 0.12 5 2000 | 2200 | 0.1 3 1500 | 1000 | 0.05 5

8 |1 24 | 4200 | 6500 0.3 4.5 | 3500 | 4600 | 0.23 | 4.5 (2800 | 3700 | 0.18 4.5 (2100 | 1600 | 0.09 4.5

8 |1 40| 4200 | 6500| 0.27 | 4.5 | 3500 | 4600 | 0.21 4.5 (2800 | 3700 | 0.16 4.5 (2100 | 1600 | 0.08 4.5

8 |2 24 | 6000 (13000 | 0.6 3 5000 | 9200 | 0.46 3 4000 | 7400 | 0.36 3 3000 | 3300 | 0.18 3

8 |2 40 | 6000 (13000 | 0.54 3 5000 | 9200 | 0.42 3 4000 | 7400 | 0.32 3 3000 | 3300 | 0.16 3

8 |2 56 | 5000 (11000 | 0.48 3 4200 | 7800 | 0.37 3 3400 | 6300 | 0.3 3 2500 | 2800 | 0.14 3

8 |2 72 | 5000 [11000| 0.3 3 4200 | 7800 | 0.23 3 3400 | 6300 | 0.2 3 2500 | 2800 | 0.09 3

9 |2 — [ 5300 13000 | 0.6 3.5 | 4400 | 9200 | 0.46 3.5 [ 3600 | 7400 | 0.36 3.5 (2700 | 3300 | 0.18 3.5
10 | 0.5 | 30| 2400 | 3900| 0.18 6.5 [ 2000 | 2800 | 0.14 6.5 [ 1600 | 2200 | 0.11 6.5 [ 1200 | 1000 | 0.05 6.5
10 | 0.5 | 50 2400 | 3900| 0.16 6.5 [ 2000 | 2800 | 0.12 6.5 [ 1600 | 2200 | 0.1 6.5 [ 1200 | 1000 | 0.05 6.5
10 |1 30 | 3300 | 6500| 0.3 6 2700 | 4600 | 0.23 6 2200 | 3700 | 0.18 6 1700 | 1600 | 0.09 6
10 | 1 50 | 3300 | 6500 | 0.27 6 2700 | 4600 | 0.21 6 2200 | 3700 | 0.16 6 1700 | 1600 | 0.08 6
10 | 2 30 | 4800 (13000 | 0.6 4.5 [ 4000 | 9200 | 0.46 | 4.5 [ 3200 | 7400 | 0.36 4.5 (2400 | 3300 | 0.18 4.5
10 | 2 50 | 4800 (13000 | 0.54 | 4.5 [ 4000 | 9200 | 0.42 4.5 3200 | 7400 | 0.32 4.5 (2400 | 3300 | 0.16 4.5
10 | 2 70 | 4000 (11000 | 0.48 | 4.5 3300 | 7800 | 0.37 | 4.5 (2700 | 6300 | 0.3 4.5 (2000 | 2800 | 0.14 4.5
10 | 2 90 | 4000 (11000| 0.48 | 4.5 [ 3300 | 7800 | 0.37 | 4.5 [ 2700 | 6300 | 0.3 4.5 (2000 | 2800 | 0.14 4.5
1 | 2 — | 4300 12000 | 0.6 5 3600 | 8500 | 0.46 D) 2900 | 6800 | 0.36 ) 2200 | 3000 | 0.18 5
12 | 0.5 | 36| 2000 | 3600| 0.27 8 1700 | 2600 | 0.21 8 1300 | 2100 | 0.14 8 1000 | 900 | 0.07 8
12 | 0.5 | 60 2000 | 3600| 0.24 8 1700 | 2600 | 0.18 8 1300 | 2100 | 0.12 8 1000 | 900 | 0.06 8
12 | 1 36 | 2400 | 4800 | 0.36 7.5 | 2000 | 3400 | 0.28 7.5 (1600 | 2700 | 0.18 7.5 (1200 | 1200 | 0.09 7.5
12 | 1 60 | 2400 | 4800 | 0.32 7.5 12000 | 3400 | 0.25 7.5 (1600 | 2700 | 0.16 7.5 (1200 | 1200 | 0.08 7.5
12 | 2 36 | 4000 (12000 | 0.9 6 3300 | 8500 | 0.7 6 2700 | 6800 | 0.45 6 2000 | 3000 | 0.23 6
12 | 2 60 | 4000 (12000| 0.8 6 3300 | 8500 | 0.6 6 2700 | 6800 | 0.4 6 2000 | 3000 | 0.2 6
12 | 2 84 | 3300 | 9900| 0.7 6 2700 | 7000 | 0.55 6 2200 | 5600 | 0.36 6 1700 | 2500 | 0.18 6
12 |2 |108( 3300 | 9900 | 0.45 6 2700 | 7000 | 0.35 6 2200 | 5600 | 0.23 6 1700 | 2500 | 0.11 6
12 | 3 36 | 4000 (12000| 0.9 4.5 | 3300 | 8500 | 0.7 4.5 (2700 | 6800 | 0.45 | 4.5 (2000 | 3000 | 0.23 4.5
12 | 3 60 | 4000 |12000| 0.8 4.5 | 3300 | 8500 | 0.6 4.5 | 2700 | 6800 | 0.4 4.5 [ 2000 | 3000 | 0.2 4.5
13 | 3 — | 3700 |12000| 0.9 5 3100 | 8500 | 0.7 5 2500 | 6800 | 0.45 5 1900 | 3000 | 0.23 5
16 | 0.5 | 42| 1500 | 3000| 0.27 | 11 1200 | 2100 | 0.21 | 11 1000 | 1700 | 0.12 | 11 750 | 750 | 0.05 | 11
16 | 2 42| 2100 | 5000| 0.45 9 1700 | 3600 | 0.35 9 1400 | 2900 | 0.2 9 1100 | 1300 | 0.08 9
16 | 3 42| 3000 (10000 | 0.9 7.5 12500 | 7100 | 0.7 7.5 [ 2000 | 5700 | 0.4 7.5 (1500 | 2500 | 0.15 7.5
16 | 3 80 | 3000 (10000 | 0.8 7.5 12500 | 7100 | 0.6 7.5 12000 | 5700 | 0.37 7.5 11500 | 2500 | 0.14 7.5
16 |3 |120( 2500 | 8300| 0.7 7.5 12100 | 5900 | 0.55 7.5 (1700 | 4700 | 0.32 7.5 (1300 | 2100 | 0.12 7.5

ae
Depth of cut %&ap

1) When contour milling, cutting conditions can vary greatly due to the geometry of workpiece or the cutting method.
Please reduce the feed rate especially at corners.
2) If the rigidity of the machine or the workpiece installation is very low, or chattering and noise are generated,
please reduce the revolution and feed rate proportionately, or reduce the depth of cut.
3) Air blow or oil mist is strongly recommended for good chip evacuation.




VFHVRB

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

EHigh depth

of cut conditions

Please refer to high speed conditions in case of "-".

Carbon steel, Alloy steel Alloy steel, Tool steel Hardened steel Hardened steel
Work material (—30HRC) Pre-hardened steel (45—55HRC) (55—60HRC)
Ck55, 41CrMo (30—45HRC) W.Nr.1.2344(H13) X210Cr12, S6-5-2
W.Nr.1.2344(H13), X210Cr12
Dia. R |Necklength|Revolution |Feed rate|Depth of cut | Depth of cut|Revolution|Feed rate|Depth of cut| Depth of cut| Revolution |Feed rate|Depth of cut | Depth of cut|Revolution |Feed rate| Depth of cut| Depth of cut
(mm) | (mm) | (mm) | (min") |(mm/min)|ap (mm) [ae (mm)| (min") |(mm/min)|ap (mm)|ae (mm)| (min-") |(mm/min)| ap (mm)|ae (mm)| (min*") |(mm/min)| ap (mm)|ae (mm)
1 0.2 4 (24000| 2200 | 0.08 | 0.45 |20000| 1500 | 0.07 | 0.45 [16000| 1200 | 0.05 | 0.45 [12000| 550 |0.025| 0.45
1 0.2 6 (24000| 2000 | 0.07 | 0.45 |20000| 1400 | 0.05 | 0.45 |[16000| 1100 | 0.04 | 0.45 [12000| 500 |0.02 | 0.45
1 0.2 8 (19000| 1400 | 0.05 | 0.45 |16000| 1000 | 0.04 | 0.45 [13000| 800 |0.03 | 0.45 | 9500| 350 |0.016| 0.45
1 0.2 | 10 |14000| 800 | 0.04 | 0.45 |12000| 600 | 0.03 | 0.45 | 9000| 400 |0.025| 0.45 | 7000| 200 |0.012| 0.45
1 0.2 | 15 = = = = = = = = = = = = = = = =
1 0.2 | 20 — — — — — — — — — — — — — — — —
1.5 | 0.3 4 (19000| 3000 | 0.2 0.65 |16000| 2100 | 0.16 | 0.65 |13000| 1700 |0.12 | 0.65 | 9500| 750 |0.06 | 0.65
1.5 | 0.3 6 (19000| 2300 | 0.16 | 0.65 |16000| 1600 | 0.13 | 0.65 |13000| 1300 | 0.1 0.65 | 9500| 580 |0.05 | 0.65
1.5 | 0.3 | 10 (16000| 1700 | 0.1 0.65 |13000| 1200 | 0.07 | 0.65 |11000| 1000 |0.05 | 0.65 | 8000| 430 |0.03 | 0.65
1.5 | 0.3 | 15 [13000| 1000 | 0.06 | 0.65 [11000| 700 | 0.05 | 0.65 | 9000| 600 |0.04 | 0.65 | 6500| 250 |0.018| 0.65
1.5 | 0.3 | 20 = = = = = = = = = = = = = = = =
1.5 0.3 | 25 — — — — — — — — — — — — — — — —
1.5/ 0.3 | 30 — — — — — — — — — — — — — — — —
2 0.5 6 (14000| 3000 | 0.2 0.75 |12000| 2100 | 0.16 | 0.75 | 9400| 1700 |0.12 | 0.75 | 7000| 750 |0.06 | 0.75
2 0.5 | 10 |14000/| 3000 | 0.16 | 0.75 [12000| 2100 | 0.13 | 0.75 | 9400| 1700 | 0.1 0.75 | 7000| 750 |0.05 | 0.75
2 0.5 | 15 |12000| 2100 | 0.1 0.75 |10000| 1500 | 0.08 | 0.75 | 8000| 1200 |0.06 | 0.75 | 6000| 530 |[0.03 | 0.75
2 0.5 | 20 |12000| 1100 | 0.08 | 0.75 [10000| 800 | 0.06 | 0.75 | 8000, 600 |0.05 | 0.75 [ 6000 280 |0.025| 0.75
2 0.5 | 25 — - - — - - — — - — — - — — - —
2 0.5 30 | — - - - - - - - - — - - — - - —
2 0.5 | 35 — — — — — — — — — — — — — — — —
2 0.5 | 40 = = = = = = = = = = = = = = = =
3 0.5 | 10 | 9600| 3300 | 0.24 | 1.5 8000| 2300 | 0.2 1.5 6400| 1800 |0.14 | 1.5 4800 830 |0.07 | 1.5
3 0.5 | 15 | 9600| 2700 | 0.22 | 1.5 8000| 1900 | 0.17 | 1.5 6400| 1500 | 0.13 | 1.5 4800| 680 |0.06 | 1.5
3 0.5 | 20 | 7800| 2200 | 0.18 | 1.5 6500| 1500 | 0.14 | 1.5 5200| 1200 |0.11 | 1.5 3900| 550 |0.05 | 1.5
3 0.5 | 30 | 7800| 1700 | 0.12 | 1.5 6500| 1200 | 0.1 1.5 5200| 1000 | 0.07 | 1.5 3900| 430 |0.04 | 1.5
3 0.8 | 10 | 9600| 3300 | 0.5 1 8000| 2300 | 0.4 1 6400| 1800 | 0.3 1 4800| 830 |0.14
3 0.8 | 15 | 9600| 2700 | 0.5 1 8000| 1900 | 0.35 | 1 6400| 1500 | 0.25 | 1 4800| 680 |0.13
3 0.8 | 20 | 7800| 2200 | 0.4 1 6500| 1500 | 0.3 1 5200( 1200 | 0.23 | 1 3900| 550 |0.11 |1
3 0.8 | 30 | 7800| 1700 | 0.24 | 1 6500| 1200 | 0.2 1 5200| 1000 | 0.14 | 1 3900| 430 |0.05 |1
3 0.8 | 40 — — — — — — — — — — — — — — — —
3 0.8 | 50 — — — — — — — — — — — — — — — —
4 0.5 | 12 | 5000/ 1800 | 0.3 2 4200|1300 | 0.24 | 2 3400| 1000 |0.18 | 2 2500| 450 (0.06 | 2
4 0.5 | 20 | 5000/| 1800 | 0.3 2 4200| 1300 | 0.22 | 2 3400| 1000 |0.17 | 2 2500| 450 |0.06 | 2
4 0.5 | 30 | 4100| 1500 | 0.24 | 2 3400|1100 | 0.19 | 2 2700| 840|0.14 | 2 2100| 380 |0.05 | 2
s - | - | - | - - - -1 -=--=-1=-1=-1=-"1=|=-1-1-
4 1 12 | 7200| 3600 | 0.6 1.5 6000| 2500 | 0.5 1.5 4800| 2000 |0.36 | 1.5 3600 900 (0.12 | 1.5
4 1 20 | 7200| 3600 | 0.6 1.5 6000| 2500 | 0.4 1.5 4800| 2000 |0.32 | 1.5 3600| 900 |0.11 | 1.5
4 1 30 | 6000| 3000 | 0.5 1.5 5000| 2100 | 0.4 1.5 4000| 1700 | 0.3 1.5 3000| 750 | 0.1 1.5
6 0.5 | 18 | 2400| 1200 | 0.3 315 2000| 840 | 0.24 | 3.5 1600| 670 |0.18 | 3.5 1200| 300 |0.06 | 3.5
6 0.5 | 30 | 2400| 1200 | 0.3 3.5 2000| 840 | 0.22 | 3.5 1600| 670 |0.17 | 3.5 1200| 300 |0.06 | 3.5
6 1 18 | 4800 3900 | 1 3 4000| 2700 | 0.8 3 3200| 2200 | 0.6 3 2400| 980 |0.2 3
6 1 30 | 4800| 3900 | 0.9 3 4000| 2700 | 0.7 3 3200| 2200 | 0.5 3 2400| 980 |0.18 | 3
6 1 54 | 4000| 3300 | 0.5 3 3300| 2300 | 0.4 3 2700| 1800 | 0.3 3 2000| 830 |0.1 3]
6 1.5 | 18 | 4800| 3900 | 1 2 4000| 2700 | 0.8 2 3200| 2200 | 0.6 2 2400| 980 |0.2 2
6 1.5 | 30 | 4800| 3900 | 0.9 2 4000| 2700 | 0.7 2 3200| 2200 | 0.5 2 2400| 980 (0.18 | 2
6 1.5 | 42 | 4000| 3300 | 0.8 2 3300| 2300 | 0.6 2 2700| 1800 | 0.5 2 2000| 830 (0.16 | 2
6 1.5 | 54 | 4000| 3300 | 0.5 2 3300| 2300 | 0.4 2 2700| 1800 | 0.3 2 2000| 830 |0.1 2
6 2 18 | 4800 3900 | 1 1.5 4000| 2700 | 0.8 1.5 3200| 2200 | 0.6 1.5 2400| 980 |0.2 1.5
6 2 30 | 4800| 3900 | 0.9 1.5 4000| 2700 | 0.7 1.5 3200| 2200 | 0.5 1.5 2400| 980 |0.18 | 1.5
ae
Depth of cut %ap




VFHVRB

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

EHigh depth of cut conditions
Carbon steel, Alloy steel Alloy steel, Tool steel Hardened steel Hardened steel
Work material (—30HRC) Pre-hardened steel (45—55HRC) (55—60HRC)
CK55, 41CrMo (30—45HRC) W.Nr.1.2344(H13) X210Cr12, S6-5-2
W.Nr.1.2344(H13), X210Cr12

Dia R |Necklength|Revolution |Feed rate|Depth of cut | Depth of cut[Revolution| Feed rate| Depth of cut| Depth of cut| Revolution |Feed rate|Depth of cut| Depth of cut|Revolution |Feed rate | Depth of cut| Depth of cut
(mm) | (mm) | (mm) | (min™") |(mm/min)|ap (mm)|ae (mm)| (min™") |(mm/min)|ap (mm)|ae (mm)| (min"") |(mm/min)|ap (mm)|ae (mm)| (min™") |(mm/min)|ap (mm)|ae (mm)

7 |1.5| — | 4100 | 3900 1 3] 3400 | 2700 | 0.8 3] 2700 | 2200 | 0.6 3 2100 | 980 | 0.2 3]

8 | 0.5| 24| 1800 | 1200 0.35 5 1500 | 840 | 0.3 5 1200 670 | 0.2 5 900 | 300 | 0.07 | 5

8 | 0.5 40| 1800 | 1200 0.3 B 1500 | 840|025 | 5 1200 670 | 0.2 5 900 | 300 | 0.06 | 5

8 |1 24 | 2500 | 2000| 0.6 4.5 12100 | 1400 | 0.5 4.5 1700 | 1100 | 0.4 45 11300 | 500 | 0.12 | 45

8 |1 40| 2500 | 2000| 0.5 4.5 (2100 | 1400 | 0.4 4.5 | 1700|1100 | 0.3 4.5 1300 | 500 | 0.11 | 4.5

8 |2 24| 3600 | 3900 1.2 3 3000 | 2700 | 1 3 2400 | 2200 | 0.7 3 1800 | 980 | 0.24 | 3

8 |2 40| 3600 | 3900| 1.1 3) 3000 | 2700 | 0.9 3 2400 | 2200 | 0.7 3 1800 | 980 | 0.22 | 3

8 |2 56 | 3000 | 3300 1 3 2500 | 2300 | 0.8 3 2000 | 1800 | 0.6 3 1500 | 830 | 0.2 3

8 |2 72| 3000 | 3300| 0.6 3 2500 | 2300 | 0.5 3 2000 | 1800 | 0.4 3 1500 | 830 | 0.12 | 3

9 2 — | 3200 | 3900 1.2 3.5 [ 2700 | 2700 | 1 3.5 | 2100 | 2200 | 0.7 3.5 11600 | 980 | 0.24 | 3.5
10 | 0.5 | 30| 1400 | 1200| 0.35 6.5 [ 1200 | 840 | 0.3 6.5 940| 670 | 0.2 6.5 700 | 300 | 0.07 | 6.5
10 | 0.5 | 50/ 1400 | 1200| 0.3 6.5 (1200 | 840 | 0.25 | 6.5 940| 670 | 0.2 6.5 700 | 300 | 0.06 | 6.5
10 |1 30| 2000 | 2000| 0.6 6 1700 | 1400 | 0.5 6 1300 | 1100 | 0.4 6 1000 | 500 | 0.12 | 6
10 |1 50| 2000 | 2000 0.5 6 1700 | 1400 | 0.4 6 1300 | 1100 | 0.3 6 1000 | 500 | 0.11 | 6
10 | 2 30| 2900 | 3900 1.2 4.5 2400 | 2700 | 1 4.5 | 1900 | 2200 | 0.7 4.5 | 1500 | 980 | 0.24 | 4.5
10 | 2 50| 2900 | 3900 1.1 4.5 2400 | 2700 | 0.9 4.5 | 1900 | 2200 | 0.7 4.5 | 1500 | 980 | 0.22 | 4.5
10 | 2 70| 2400 | 3300 1 4.5 | 2000 | 2300 | 0.8 4.5 | 1600 | 1800 | 0.6 4.5 | 1200 | 830 | 0.2 4.5
10 | 2 90| 2400 | 3300 1 4.5 12000 | 2300 | 0.8 4.5 1600 | 1800 | 0.6 45 (1200 | 830 | 0.2 4.5
1 | 2 — | 2600 | 3600| 1.2 D) 2200 | 2500 | 1 ) 1700 | 2000 | 0.7 5 1300 | 900 | 0.24 | 5
12 | 0.5| 36| 1200 | 1100| 0.5 8 1000 | 770 | 0.4 8 800| 620 | 0.3 8 600 | 280 | 0.11 | 8
12 | 0.5| 60| 1200 | 1100| 0.5 8 1000 | 770 | 0.4 8 800| 620 | 0.3 8 600 | 280 | 01 8
12 |1 36| 1400 | 1400| 0.7 7.5 (1200 | 1000 | 0.6 7.5 940| 780 | 0.4 7.5 700 | 350 | 0.14 | 7.5
12 |1 60| 1400 | 1400| 0.6 7.5 11200 | 1000 | 0.5 7.5 940| 780 | 04 7.5 700 | 350 | 013 | 7.5
12 | 2 36| 2400 | 3600 1.8 6 2000 | 2500 | 1.4 6 1600 | 2000 | 1.1 6 1200 | 900 | 0.4 6
12 | 2 60| 2400 | 3600| 1.6 6 2000 | 2500 | 1.3 6 1600 | 2000 | 1 6 1200 | 900 | 0.3 6
12 | 2 84| 2000 | 3000| 1.4 6 1700 | 2100 | 1.1 6 1300 | 1700 | 0.8 6 1000 | 750 | 0.3 6
12 | 2 108 | 2000 | 3000 0.9 6 1700 | 2100 | 0.7 6 1300 | 1700 | 0.5 6 1000 | 750 | 0.2 6
12 | 3 36| 2400 | 3600 1.8 4.5 (2000 | 2500 | 1.4 4.5 | 1600 | 2000 | 1.1 4.5 1200 | 900 | 0.4 4.5
12 | 3 60| 2400 | 3600| 1.6 4.5 | 2000 | 2500 | 1.3 4.5 | 1600 | 2000 | 1 4.5 11200 | 900 | 0.3 4.5
13 | 3 — | 2200 | 3600| 1.8 5 1800 | 2500 | 1.4 5 1500 | 2000 | 1.1 5 1100 | 900 | 0.4 5
16 | 0.5 | 42| 900 | 900| 0.5 11 750 | 630 | 0.4 |11 600 | 500 | 0.3 |11 450 | 230 | 0.1 |11
16 | 2 42| 1300 | 1500| 0.9 9 1100 | 1100 | 0.7 9 870| 840 | 0.5 9 650 | 380 | 0.2 9
16 | 3 42| 1800 | 3000| 1.8 7.5 (1500 | 2100 | 1.4 7.5 | 1200|1700 | 0.9 7.5 900 | 750 | 0.4 7.5

|16 |3 | 80| 1800 | 3000| 1.6 7.5 (1500 | 2100 | 1.3 7.5 | 1200|1700 | 0.8 7.5 900 | 750 | 0.3 7.5
16 | 3 120| 1500 | 2500 1.4 7.5 (1200 | 1800 | 1.1 7.5 | 1000 | 1400 | 0.7 7.5 750 | 630 | 0.3 7.5
ae
Depth of cut %&ap

1) When contour milling, cutting conditions can vary greatly due to the geometry of workpiece or the cutting method.
Please reduce the feed rate especially at corners.
2) If the rigidity of the machine or the workpiece installation is very low, or chattering and noise are generated,
please reduce the revolution and feed rate proportionately, or reduce the depth of cut.
3) Air blow or oil mist is strongly recommended for good chip evacuation.




VIF45VEB

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

Work Carbon steel, Alloy steel Austenitic stainless steel Heat resistant alloy
matZr'aI (—45HRC) X5CrNi18-10 Inconel etc.
' Ck55, 070M55 X5CrNiMo17-12-2
Titanium alloy
R as15° a>15° Depth of cut a=15° a>15° Depth of cut as15° a>15° Depth of cut
(mm) |Revolution| Feed rate [Revolution| Feed rate P IRevolution| Feed rate [Revolution| Feed rate P |Revolution| Feed rate [Revolution| Feed rate ap
min™) |(mmmin)| (min) [mm/min)] M [ @min?) (mmmin| - @min) {mmmin)] O @min?) (mmmin| - @mint) {mmmin| - ™)
R 3 [ 16000 | 4800 [10600 | 2100 0.5 |12000 | 3200 | 8000 | 1400 0.5 3200 | 500 2100 | 210 0.25
R 4 |[12000| 4300 [ 8000 | 1900 0.8 9000 | 3200 | 6000 | 1400 0.8 2400 | 430 1600 | 190 0.4
R 5 9600 | 4100 | 6400 | 1800 1 7200 | 3000 | 4800 | 1300 1 2000 | 420 1300 | 180 0.5
R 6 8000 | 4000 | 5300 | 1800 1.2 6000 | 3000 | 4000 | 1300 1.2 1700 | 350 1100 | 150 0.6
R 8 6000 | 3200 | 4000 | 1400 1.6 4500 | 2500 | 3000 | 1100 1.6 1200 | 300 800 | 130 0.8
R10 4800 | 3000 | 3200 | 1300 2 3600 | 2300 | 2400 | 1000 2 1000 | 250 640 | 100 1
<0.5R <0.2R
Depth of
cut <ap <ap
7z 7z
R:Radius R:Radius

1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective. When cutting heat-resistant alloys, the use of non
water-soluble cutting fluid is recommended.

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

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

4) at is the inclination angle of the machined surface.

Excellent chip disposal!

a—
Conventional -’| g:cl:ﬁing

2280
(fz=0.04mm/tooth)

4580
(fz=0.08mm/tooth)

3430
(fz=0.06mm/tooth)

Feed rate
(mm/min)

End mill

Work material

VF4SVBRO0500 (R5)
Titanium alloy
14300min!
2280-4580mm/min

Emulsion

Revolution

Feed rate
Cutting fluid




VFVIHV

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

VFVIHVRB

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

M Shoulder Milling

Carbon Steel, Alloy Steel | Alloy Steel, Tool Steel | Austenitic Stainless Steel Hardened Steel Heat Resistant Alloys
Work (—30HRC) Pre-hardened Steel X5CrNi18-10 (45—55HRC) Inconel
material Ck55, 070M55 (30—45HRC) X5CrNiMo17-12-2 W.Nr. 1.2344(H13)
Cast iron GG25 W.Nr. 1.2344(H13) Titanium alloy
Dia. |Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
(mm) | (min) | (mm/min) | (min") | (mm/min) | (min") | (mm/min) [ (min?) | (mm/min) [ (min") | (mm/min)
2 | 21000 1100 21000 1100 14000 560 9600 310 4800 130
3 15000 1250 15000 1250 10600 850 7400 380 4200 200
4 | 11000 1400 11000 1400 8000 960 5600 400 3200 220
5 9600 1920 9600 1920 6400 1020 4500 430 2500 250
6 8000 2240 8000 2240 5300 1060 3700 440 2100 250
7 6800 1900 6800 1900 4500 1010 3200 450 1800 260
8 6000 1680 6000 1680 4000 960 2800 450 1600 260
9 5300 1480 5300 1480 3500 840 2500 450 1400 220
10 4800 1440 4800 1440 3200 770 2200 440 1300 210
11 4400 1350 4400 1350 2900 760 2000 400 1200 190
12 4000 1250 4000 1250 2700 760 1900 380 1100 180
13 3700 1180 3700 1180 2500 700 1700 360 1000 160
14 3400 1160 3400 1160 2300 640 1600 350 900 140
16 3000 1140 3000 1140 2000 560 1400 340 800 130
18 2700 970 2700 970 1800 550 1200 340 700 110
20 2400 860 2400 860 1600 510 1100 330 600 100
-—=<0.2D =—=<0.1D <0.05D
Depth <15D <15D <15D
of cut
D:Dia.
H Slotting
Carbon Steel, Alloy Steel | Alloy Steel, Tool Steel | Austenitic Stainless Steel Hardened Steel Heat Resistant Alloys
Work (—30HRC) Pre-hardened Steel X5CrNi18-10 (45—55HRC) Inconel
material Ck55, 070M55 (30—45HRC) X5CrNiMo17-12-2 W.Nr. 1.2344(H13)
Cast iron GG25 W.Nr. 1.2344(H13) Titanium alloy
Dia. |Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
(mm) [ (min") | (mm/min) [ (min") | (mm/min) | (min") | (mm/min) | (min") | (mm/min) | (min") | (mm/min)
2 17000 680 10000 400 9600 310 4800 130 3200 80
3 12000 720 6900 410 7400 380 3200 140 2700 110
4 9200 810 5600 490 5600 400 2400 150 2000 120
5 7600 1060 4500 630 4500 410 1900 170 1600 130
6 6400 1280 3700 740 3700 440 1600 190 1300 160
7 5500 1210 3200 700 3200 410 1400 190 1100 140
8 4800 1150 2800 670 2800 390 1200 190 1000 130
9 4200 1010 2500 600 2500 350 1100 180 900 130
10 3800 910 2200 530 2200 350 1000 160 800 130
11 3500 900 2000 530 2000 320 900 160 720 120
12 3200 900 1900 530 1900 300 800 160 660 110
13 2900 810 1700 480 1700 290 730 150 610 100
14 2700 760 1600 450 1600 290 680 140 570 90
16 2400 670 1400 390 1400 280 600 120 500 80
18 2100 670 1200 380 1200 270 530 120 440 70
20 1900 610 1100 350 1100 260 480 120 400 60
D D D
Depth ‘%(«D <05D <0.2D
of cut -
7 (MAX. 12mm) J i
D:Dia.

1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective. When cutting heat-resistant alloys, the use of non
water-soluble cutting fluid is recommended.

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

3) The irregular helix flute end mill has a larger effect on controlling the vibrations 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 the depth of cut smaller.

4) For shoulder milling, climb cutting is recommended.




VFJHV ="

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

M Shoulder Milling

1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective. When cutting heat-resistant alloys, the use of non

water-soluble cutting fluid is recommended.

2) The irregular helix flute end mill has a larger effect on controlling vibrations 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.

Carbon Steel, Alloy Steel | Alloy Steel, Tool Steel | Austenitic Stainless Steel Hardened Steel Heat Resistant Alloys
Work (—30HRC) Pre-hardened Steel X5CrNi18-10 (45—55HRC) Inconel
material Ck55, 070M55 (30—45HRC) X5CrNiMo17-12-2 W.Nr. 1.2344(H13)
Cast iron GG25 W.Nr. 1.2344(H13) Titanium alloy
Dia. |Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
(mm) [ (min") | (mm/min) [ (min") | (mm/min) | (min") | (mm/min) | (min") | (mm/min) | (min") | (mm/min)
2 | 16000 530 10000 320 10000 300 7400 140 3800 55
3 | 12000 820 7600 470 7600 440 5600 280 2500 80
4 9500 950 6000 520 6000 510 4500 310 1900 110
5 7600 1000 4800 550 4800 540 3600 330 1500 110
6 6300 1100 4000 610 4000 600 3000 330 1300 110
8 4700 1100 3000 630 3000 600 2200 330 960 100
10 3800 1000 2400 610 2400 570 1800 310 760 100
12 3100 980 2000 580 2000 520 1500 280 640 80
16 2300 810 1500 480 1500 420 1100 240 480 65
20 1900 740 1200 430 1200 390 900 220 380 50
t+=—=<0.1D t+— <0.05D <0.02D
eI <25D <25D <25D
of cut
D:Dia.



VFBMHV VF6MHVREB

End mill, Medium cut length, 6 flute, Irregular helix flutes Corner radius end mill, Medium cut length, 6 flute, Irregular helix flutes

M Shoulder Milling

Carbon Steel, Alloy Steel Austenitic Stainless Steel Heat Resistant Alloys
Work (—30HRC) X5CrNi18-10 Inconel
material Ck55, 070M55 X5CrNiMo17-12-2
Cast iron GG25 Titanium alloy
Dia. Revolution Feed rate Revolution Feed rate Revolution Feed rate
(mm) (min" (mm/min) (min™") (mm/min) (min™") (mm/min)
6 10600 2900 8000 2000 2100 320
8 8000 2900 6000 2000 1600 300
10 6400 2700 4800 2000 1300 260
12 5300 2700 4000 2000 1100 230
16 4000 2200 3000 1600 800 180
20 3200 1900 2400 1400 640 150
<0.1D =<0.05D
D <15D <15D
of cut
D : Dia.

1) When cutting austenitic stainless steels, the use of water-soluble cutting fluid is effective. When cutting heat-resistant alloys, the use of non
water-soluble cutting fluid is recommended.

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

3) The irregular helix flute end mill has a larger effect on controlling the vibrations 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 the depth of cut smaller.

4) Climb cutting is recommended.




VFEemv VF4MV

2 flute, Medium cut lenght, Irregular helix flutes 4 flute, Medium cut lenght,Irregular helix flutes

VFemv

Carbon Steel, Alloy Steel, Tool Steel Hardened Steel Hardened Steel

Work Pre-hardened Steel (45-55HRC) (65HRC-)

material (—45HRC) W.Nr. 1.2344(H13)

W.NF. 1.2344(H13)
Dia. Revolution Feed rate Depth of cut Revolution Feed rate Depth of cut Revolution Feed rate Depth of cut
(mm) (min") (mm/min) (mm) (min™") (mm/min) (mm) (min™") (mm/min) (mm)
0.5 40000 1000 0.015 40000 960 0.015 30000 600 0.01
1 40000 2000 0.06 32000 1600 0.06 16000 550 0.05
1.5 40000 3000 0.12 32000 1900 0.08 10600 500 0.08
2 30000 3000 0.18 24000 1900 0.10 8100 400 0.1
25 24000 2600 0.25 19000 1600 0.13 6400 350 0.13
3 20000 2300 0.30 16000 1400 0.15 5400 300 0.15
4 15000 2000 0.40 12000 1200 0.20 4000 240 0.2
5 12000 1600 0.50 9000 900 0.25 3200 190 0.2
6 10000 1400 0.60 7000 700 0.30 2700 160 0.2
<Please refer to the list above for depth of cut.

Depth of

cut =D <Please refer to the list above for depth of cut.

D:Dia.

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

2) When slotting, reduce the revolutions by 20 - 50% and the feed rate by 40 - 60%.

3) For austenitic stainless steels, titanium and heat-resistant alloys, VFMHV is recommended.

VF4MV

Carbon Steel, Alloy Steel, Tool Steel Hardened Steel Hardened Steel
Work Pre-hardened Steel (45-55HRC) (55HRC-)
material (—45HRC) W.Nr. 1.2344(H13)
W.Nr. 1.2344(H13)
Dia. Revolution Feed rate Depth of cut Revolution Feed rate Depth of cut Revolution Feed rate Depth of cut
(mm) (min™") (mm/min) (mm) (min™") (mm/min) (mm) (min") (mm/min) (mm)
6 10000 2100 0.60 7000 1400 0.30 2700 320 0.20
8 8000 1500 0.80 5600 1100 0.40 2000 240 0.20
10 6400 1400 1.00 4500 950 0.50 1600 210 0.30
12 5400 1200 1.00 3800 860 0.50 1300 160 0.30
16 2400 550 3.00 1200 280 0.80 1000 130 0.30
20 1900 480 4.00 1000 240 1.00 800 100 0.30
< Please refer to the list above for depth of cut.
Depth of
cut =D < Please refer to the list above for depth of cut.

D:Dia.

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

2) When slotting, reduce the revolutions by 20 - 50% and the feed rate by 40 - 60%.

3) For austenitic stainless steels, titanium and heat-resistant alloys, VFMHV is recommended.






L MITSUBISHI

AMITSUBISHI MATERIALS

www.mitsubishicarbide.com J

MMC HARTMETALL GmbH
Comeniusstr. 2, 40670 Meerbusch Germany
Tel. +49-2159-9189-0 Fax +49-2159-918966
e-mail admin@mmchg.de

MMC HARDMETAL U.K. LTD.

Mitsubishi House, Galena Close, Tamworth, Staffs. B77 4AS, UK.
Tel. +44-1827-312312 Fax +44-1827-312314
e-mail sales@mitsubishicarbide.co.uk

MMC METAL FRANCE s.a.r.l.

6, Rue Jacques Monod, 91400 Orsay, France
Tel. +33-1-69 35 53 53 Fax +33-1-69 35 53 50
e-mail mmfsales@mmc-metal-france.fr

MITSUBISHI MATERIALS ESPANA, S.A.
Calle Emperador 2, 46136 Museros/Valencia, Spain
Tel. +34-96-144-1711 Fax +34-96-144-3786
e-mail mme@mmevalencia.com

MMC ITALIA S.r.l.

Viale Delle Industrie, 2 20020 Arese, Italy

Tel. +39-02 93 77 03 1 Fax +39-02 93 58 90 93
e-mail info@mmc-italia.it

MMC HARDMETAL POLAND SP. z o.0.
Al..Armii Krajowej 61, 50-541 Wroclaw, Poland
Tel. +48-71335-16-20 Fax +48-71335-16-21
e-mail sales@mitsubishicarbide.com.pl

MMC HARDMETAL RUSSIA 00O LTD.

B. Semenovskaya Dom 11 /5 107023 Moscow, Russia
Tel. +7-495-72558-85 Fax +7-495-98139-73
e-mail mmc@carbide.ru

Printed in Germany
2010.06 EB(6)



	Antivibration endmills_P00_4C_COVER
	Antivibration endmills_P01_4C
	Antivibration endmills_P02_4C_COLOUR
	Antivibration endmills_P03_4C
	Antivibration endmills_P04_4C
	Antivibration endmills_P05_4C
	Antivibration endmills_P06_4C
	Antivibration endmills_P07_4C
	Antivibration endmills_P08_4C
	Antivibration endmills_P09_4C
	Antivibration endmills_P10_4C
	Antivibration endmills_P11_4C
	Antivibration endmills_P12_4C
	Antivibration endmills_P13_4C
	Antivibration endmills_P14_4C
	Antivibration endmills_P15_4C
	Antivibration endmills_P16_4C
	Antivibration endmills_P17_4C
	Antivibration endmills_P18_4C
	Antivibration endmills_P19_4C
	Antivibration endmills_P20_4C
	Antivibration endmills_P21_4C
	Antivibration endmills_P22_4C_MEMO
	Antivibration endmills_P23_4C_BACK

