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l Vibration control geometr

[l VFHVRB for easy finis




IMPACT MIRACLE vibration control end mill series

B Features

1)

Improved resistance to chipping!

Special gash with high rigidity and good chip disposal
enables both increased feed rates and larger depth of cut machining. £ {
=

@ High feed rate machining

]
End mill [ VFHVRBD1000R20N030 (210)

Work material | W.Nr. 1.2344 (52HRC)
Revolution | 3000min-" (94m/min)
Feed rate | 3600-8400mm/min (0.3-0.7mm/tooth)
Cutting fluid | Air blow
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@ Large depth of cut machining

End mill ap=2mm ap=2.5mm

VFHVRB

End mill [ VFHVRBD1000R20N030 (210)
Work material | DIN Ck55
Revolution | 2880min™' (90m/min)

Feed rate | 3900mm/min (0.34mm/tooth)
Cutting fluid | Air blow

Conventional

No vibration!
@ Stable machining
Vibration control geometry for stable machining and smooth cutting.

End mill [ VFHVRBD1000R20N030 (210)
Work material | DIN Ck55 E
Revolution |4800min™ (150m/min) < ‘3"1\'"
Feed rate |2280mm/min (0.12mm/tooth) E
Cutting fluid | Air blow \‘Iﬁ
-lL/FHVRB Conventional
Low cutting force and reduced heat!
End mill — Cutting force profile Chip color End mill [ VFHVRBD1000R20N030 (210)
% _402 OO GA & Work material | DIN Ck55
VFHVRB § 1800 A w’; Revolution | 2400min” (75m/min) ‘
3 - o“s . 1_‘5 ‘5‘* u Feed rate | 3000mm/min (0.31mm/tooth) E
> ¢ e ) Cutting fluid | Air blow - 3mm
2 IR
Conventional A | 2 -\ — USRSV TIY
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Time (sec.)
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@ Impact Miracle corner radius end mill for high feed Inclined angle 8 g Type3
and efficient machining. R2P L1 .
i Unit : mm

CornerR

Neck

Neck

Shank

Overall

Length of 2ck | Cuting Edge ank no,off Effective length
Order Number Cut Length| Dia. toAan?gk Length| Dia. Flutes! 8 § for inclined angle
D1 R ap L3 D5 | B2 L1 Ds [N|®[F[30]1° 20| 3°
VFHVRBDO0100R02N004 1 0.2 1 4 0.94 | 10.6° 60 6 4 (%1 4.2] 45| 47| 5.3
D0100R02N006 1 0.2 1 6 0.94 9.2° 60 6 4 (%1 6.4 67| 7.2 7.7
D0100R02N008 1 0.2 1 8 0.94 8.2° 60 6 4x| 1| 85| 88| 9.5(10.2
D0100R02N010 1 0.2 1 10 0.94 7.4° 60 6 4 (x| 1(10.5/11 |11.8|12.7
D0100R02N015 1 0.2 1 15 0.94 5.9° 60 6 4 (% |1(15.8/16.3|17.5/18.9
D0100R02N020 1 0.2 1 20 0.94 4.9° 80 6 4 (x| 1(20.9/21.7|23.3|25.1
D0150R03N004 1.5 0.3 1.5 4 1.44 | 10.3° 60 6 4 (%1 4.2] 45| 46| 5.2
D0150R03N006 1.5 0.3 1.5 6 1.44 8.9° 60 6 4 (x|(1| 6.3 66| 7.2 7.7
D0150R03N010 1.5 0.3 1.5 10 1.44 7° 60 6 4 (%|(1(10.5/10.9|11.8|12.7
D0150R03N015 1.5 0.3 15 15 1.44 5.5° 60 6 4 x| 1(15.7|16.3|17.5(18.9
D0150R03N020 1.5 0.3 1.5 20 1.44 4.6° 80 6 4 (x| 1(20.9/21.6|23.3|25.1
D0150R03N025 1.5 0.3 1.5 25 1.44 3.9° 80 6 4 (x| 1(26.1127 |29 |31.3
D0150R03N030 1.5 0.3 1.5 30 1.44 3.4° 80 6 4 (%[ 1([31.3/32.3|34.7|37.5
D0200R05N006 2 0.5 2 6 1.9 8.7° 60 6 41| 1| 6.3 6.5 7 7.5
D0200RO5N010 2 0.5 2 10 1.9 6.7° 60 6 4 (e 1(10.5/10.8|11.6|12.5
D0200R0O5N015 2 0.5 2 15 1.9 5.2° 60 6 4 x| 1(15.6/16.2|17.4(18.7
D0200R05N020 2 0.5 2 20 1.9 4.3° 80 6 4 (x| 1(20.8/121.5|23.1|24.9
D0200R05N025 2 0.5 2 25 1.9 3.6° 80 6 4 (%126 |26.9|28.9/31.2
D0200R05N030 2 0.5 2 30 1.9 3.1° 80 6 4 (x|[1(31.2/32.2|34.6|37.4
D0200R05N035 2 0.5 2 35 1.9 2.8° 90 6 4% |1[36.3|137.6|40.4| *
D0200R05N040 2 0.5 2 40 1.9 2.5° 90 6 4 (% (1(41.5(42.9/46.1| *
DO0300R05N010 3 0.5 3 10 2.9 5.6° 60 6 4 (@ 1(10.5/10.8|11.6|12.5
D0300R05N015 3 0.5 3 15 2.9 4.3° 60 6 41e@|1(15.6/16.2|17.4(18.7
D0300R0O5N020 3 0.5 3 20 2.9 3.4° 80 6 4 (x| 1(20.8/21.5|23.1|24.9
D0300RO5N030 3 0.5 3 30 2.9 2.5° 80 6 4 (% (1(31.2|32.2|134.6| *
D0300R0O8NO10 3 0.8 3 10 2.9 5.7° 60 6 4(e®(1(10.4/10.8|11.6|12.4
D0300R08NO015 3 0.8 3 15 2.9 4.3° 60 6 4 (@ 1(15.6/16.2|/17.3|18.7
D0300R08N020 3 0.8 3 20 2.9 3.5° 80 6 4 (x| 1(20.8/121.5|23.1|24.9
D0300R08N030 3 0.8 3 30 2.9 2.5° 80 6 4 (% (1(31.1|32.2|134.6| *
D0300R08N040 3 0.8 3 40 2.9 2° 90 6 41 x| 1([41.5]429| > | *
D0300R08NO050 3 0.8 3 50 2.9 1.6° 90 6 4 (% |1(51.8/53.6| * *
D0400R0O5N012 4 0.5 4 12 3.9 3.8° 60 6 4 (@ 1(12.5[13 |13.9|15
D0400R05N020 4 0.5 4 20 3.9 2.5° 80 6 4 (@ 1(20.8/121.5/23.1| *
D0400R05N030 4 0.5 4 30 3.9 1.8° 80 6 4 (% (1(31.2|32.2 * | *
D0400R05N048 4 0.5 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(12.5/12.9/13.8|14.9
D0400R10N020 4 1 4 20 3.9 2.5° 80 6 4 (@ 1(20.8/121.5|23 *
D0400R10N030 4 1 4 30 3.9 1.8° 80 6 4 (% |[1(31.132.2| * *
D0600R0O5N018 6 0.5 9 18 5.85 — 60 6 4 (@2 * * * *

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

* No interference
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VFHVRB

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

Unit : mm

Dia. |Corner R|Length off Neck Ne_ck Cutting Edge | Overall Shfank No.of] Effective length
Order Number Cut |Length| Dia. toASnf;?Qk Length| Dia. [rd 3 § for inclined angle
D1 R ap L3 Ds | B2 L1 Da |N[®|F[30]1°] 20 [ 3°
VFHVRBD0600R05N030 6 0.5 9 30 5.85 = 80 6 |4|@|2 % | * | * | *
D0600R10N0O18 6 1 9 18 5.85 - 60 6 |4|@|2 % | * | * | *
D0600R10N030 6 1 9 30 5.85 = 80 6 (4(@[2] % | * | * | *
D0600R10N054 6 1 9 54 5.85 - 90 6 |4 *x|2| * | * | * | *
D0600R15N018 6 1.5 9 18 5.85 = 60 6 |4|@|2| % | * | * | *
D0600R15N030 6 1.5 9 30 5.85 — 80 6 |4|@|2 % | * | * | *
D0600R15N042 6 1.5 9 42 5.85 = 90 6 |4 *x|2| % | * | * | *
D0600R15N054 6 1.5 9 54 5.85 - 90 6 |4 *x|2| % | * | * | *
D0600R20N018 6 2 9 18 5.85 = 60 6 |4 *x|2| * | * | * | *
D0600R20N030 6 2 9 30 5.85 - 80 6 |4 *x|2| * | * | * | *
D0700R15 7 1.5 11 = = = 80 6 |4 *|3| * | * | * | *
D0800R05N024 8 0.5 12 24 7.85 — 60 8 |4|@|2 % | * | * | *
DO0800RO5N040 8 0.5 12 40 7.85 = 100 8 |4|@|2 % | * | * | *
DO0800R10N024 8 1 12 24 7.85 — 60 8 |4|@|2( % | * | * | *
DO0800R10N040 8 1 12 40 7.85 = 100 8 |4|@|2( % | * | * | *
D0800R20N024 8 2 12 24 7.85 - 60 8 [4(@[2] % | * | * | *
D0800R20N040 8 2 12 40 7.85 = 100 8 |4|@|2 % | * | * | *
D0800R20N056 8 2 12 56 7.85 — 120 8 |4 *x|2| * | * | * | *
D0800R20N072 8 2 12 72 7.85 = 120 8 |4 *x|2| * | * | * | *
D0900R20 9 2 13.5 — — — 100 8 [4([*x[3] * | * | * | *
D1000R05N030 10 0.5 15 30 9.7 = 70 10 |4|@|2( % | * | * | *
D1000R05N050 10 0.5 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 0.5 18 36 | 11.7 - 80 12 |4|@|2( % | * | * | *
D1200R05N060 12 0.5 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 | 117 - 160 12 |4 %2 % | * | * | *
D1200R20N108 12 2 18 108 | 11.7 = 160 12 |4 *x|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 19.5 — — — 120 12 |4 (% [3] * | * | * | *
D1600R05N042 16 0.5 24 42 | 155 = 100 16 |4|@|2( % | * | * | *
D1600R20N042 16 2 24 42 | 155 - 100 16 |4|@|2( % | * | * | *
D1600R30N042 16 3 24 42 | 155 = 100 16 |4 (@[2] * | * | * | *
D1600R30N080 16 3 24 80 | 155 - 140 16 |4|@|2 % | * | * | *
D1600R30N120 16 3 24 120 | 15.5 = 175 16 |4 k|2 * | * | * | *
* No interference

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




M High speed milling

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel
Work material

Ck55, GG25, 41CrMo W.Nr. 1.2344(H13), X210Cr12 W.Nr. 1.2344(H13) X210Cr12
Dia. |ComerR Iglr?gctﬁ Revqlution Feed rate Depth of cut| Depth of cut Revglution Feed rate Depth of cut| Depth of cut Revqlution Feed rate Depth of cut| Depth of cut Revglution 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 (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 | 1.5 6500| 1400 |0.02 | 1.5
3 0.8 | 10 (16000110001 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 10.05 | 1 5800| 1500 10.04 | 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 1.5
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 10.07 | 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 | 800013000/ 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 | 6600/110000.25 | 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 1.5 | 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

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

2) Air blow or oil mist is recommended for good chip evacuation.

3) For profile machining such as moulds, machining conditions may differ considerably depending on the workpiece geometry, machining
methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a workpiece.

4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece installation is poor, vibration or abonrmal sound can occur. In this case, please reduce the revolution and
feed rate proportionately, or set a lower depth of cut.




VFHVRB

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

W High speed milling

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel

Work material
Ck55, GG25, 41CrMo W.Nr. 1.2344(H13), X210Cr12 W.Nr. 1.2344(H13) X210Cr12

Dia. |ComerR | NECK |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) l?,gﬂ};] (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 | 011 | 56 1500 | 1000 | 0.05 | 5
8 0.5 40|3000| 3900| 0.16 | 5 2500 | 2800 | 0.12 | 5 2000 | 2200 | 0.1 5 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 | 042 | 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
92 — | 5300 |13000| 0.6 3.5 14400 | 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
11 |2 — | 4300 |12000| 0.6 5 3600 | 8500 | 0.46 | 5 2900 | 6800 | 0.36 | 5 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 | 2000 | 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 | 045 | 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 | 2500 | 7100 | 0.7 7.5 | 2000 | 5700 | 0.4 7.5 |1 1500 | 2500 | 0.15 | 7.5
16 3 80| 3000 |10000| 0.8 7.5 | 2500 | 7100 | 0.6 7.5 12000 | 5700 | 0.37 | 7.5 [ 1500 | 2500 | 0.14 | 7.5
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) If the depth of cut is shallow, the revolution and feed rate can be increased.

2) Air blow or oil mist is recommended for good chip evacuation.

3) For profile machining such as moulds, machining conditions may differ considerably depending on the workpiece geometry, machining
methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a workpiece.

4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity of
the machine or the workpiece installation is poor, vibration or abonrmal sound can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.




M High depth of cut conditions Please refer to high speed conditions in case of " —".

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel
Work material

Ck55, GG25, 41CrMo W.Nr. 1.2344(H13), X210Cr12 W.Nr. 1.2344(H13) X210Cr12
Dia. |ComerR Iglr?gctﬁ Revqlution Feed rate Depth of cut| Depth of cut Revglution Feed rate Depth of cut| Depth of cut Revqlution Feed rate Depth of cut| Depth of cut Revglution 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
1.5/03 | 20 | — = = = = = = = = = = = = = = =
1.5/03 | 25 | — - - - - - - - - - - - - - - -
1.5/ 03 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 [o5/25| - | - | - | - | - | - —-—|=-|=-|=-|=|=1-=-1-=-|-1] -
2 (05/30| - | - | - | -|-| -] -|-|=-1-=-1=-]|=-|=-|1-=-1-1]-
2 [05/35| - | — | — | - | - | —| - =|=-|=-—/=—|=1-=-1-=-1=-1]-
2 [o5/40| - | — | - | - | -] - -] -|-|—-—"|l=-|-=-]l=-1-=-1=1=
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 | 1
3 0.8 | 15 | 9600| 2700 | 0.5 |1 8000| 1900 | 0.35 | 1 6400| 1500 |0.25 | 1 4800| 680 (0.13 | 1
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
4 |05 48 | — = = = = = = = = = = = = = = =
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 |01 1.5
6 0.5 | 18 | 2400/ 1200 | 0.3 | 3.5 | 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 | 09 |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 | 09 |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

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

2) Air blow or oil mist is recommended for good chip evacuation.

3) For profile machining such as moulds, machining conditions may differ considerably depending on the workpiece geometry, machining
methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a workpiece.

4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity
of the machine or the workpiece installation is poor, vibration or abonrmal sound can occur. In this case, please reduce the revolution and
feed rate proportionately, or set a lower depth of cut.




VFHVRB

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

W High depth of cut conditions

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel

Work material
Ck55, GG25, 41CrMo W.Nr. 1.2344(H13), X210Cr12 W.Nr. 1.2344(H13) X210Cr12

Dia. |ComerR | NECK |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) l?,gﬂ};] (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|035 | 5 1500 | 840 0.3 5 1200 | 670 | 0.2 5 900 | 300 | 0.07 | 5
8 0.5 40| 1800 | 1200 | 0.3 5 1500 | 840|025 | 5 1200 | 670 | 0.2 5 900 | 300 | 0.06 | 5
8 |1 24| 2500 | 2000 | 0.6 4.5 | 2100 | 1400 | 0.5 4.5 (1700 | 1100 | 0.4 4.5 | 1300 | 500 | 0.12 | 4.5
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
92 — | 3200 | 3900 | 1.2 3.5 |1 2700 | 2700 | 1 3.5 12100 | 2200 | 0.7 3.5 11600 | 980 | 0.24 | 35

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 11200 | 840|025 | 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 | 2000 | 2300 | 0.8 4.5 [ 1600 | 1800 | 0.6 4.5 | 1200 | 830 | 0.2 4.5
11 |2 — 12600 | 3600 | 1.2 5 2200 | 2500 | 1 5 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 | 0.1 8
12 |1 36| 1400 | 1400 | 0.7 7.5 11200 | 1000 | 0.6 75| 940| 780 | 04 75| 700| 350 | 014 | 75
12 |1 60| 1400 | 1400 | 0.6 7.5 | 1200 | 1000 | 0.5 75| 940| 780 | 04 75| 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 | 1200 | 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 | 63004 |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 11500 | 2100 | 1.4 7.5 11200 | 1700 | 0.9 75| 900| 750 | 0.4 7.5
16 3 80| 1800 | 3000 | 1.6 7.5 11500 | 2100 | 1.3 7.5 11200 | 1700 | 0.8 7.5 | 900| 750 | 0.3 7.5
3

120 1500 | 2500 | 1.4 7.5 11200 | 1800 | 1.1 7.5 |1 1000 | 1400 | 0.7 7.5 | 750 | 630 | 0.3 7.5

ae
Depth of cut %}»ap

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

2) Air blow or oil mist is recommended for good chip evacuation.

3) For profile machining such as moulds, machining conditions may differ considerably depending on the workpiece geometry, machining
methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a workpiece.

4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity of
the machine or the workpiece installation is poor, vibration or abonrmal sound can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.




VFHVRB &>

4 flute, Comer radius, Short cut length,Iregular helix flutes
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@ Impact Miracle corner radius end mill for high feed

and efficient machining.

Effective
length

d

Inclined angle

L1

Unit : mm

Dia. |CornerR| Taper Length of Neck |Length of Ne:ck Cutting Edge| Overall Shf-mk No.off « | Effective length
Order Number Oﬁg Ii(:ie Cut | Length Stb;::: & bl toAsngiiltl:k Length | Dia. - e 8| for inclined angle
D1 R B1 | ap | L3 L2 | Ds | B2 | L1 D4 |[N|®(30"| 1° | 2° | 3°
VFHVRBD010R02N006T09 | 1 02 | 09 | 1 6 25 | 094 | 9.3 60 6 |4|®| — | 66| 7.1 7.6
D010R02N010T09 | 1 02 | 09| 1 10 25 | 094 | 7.5° 60 6 |4|(®| — |10.6(11.4|12.3
D010R02N015T09 | 1 02 | 09| 1 15 25 /094 | 6.1° 60 6 [4|*x| — |15.6/16.8|18.1
D010R02N020T09 [ 1 02 | 09| 1 20 25 | 094 | 5.1° 80 6 |4(|x| — |20.6|22.1|23.9
D010R02N025T09 | 1 02 | 09| 1 25 25 | 094 | 44° 80 6 |4 (|x| — |25.6|27.5|29.7
D010R02N030T09 [ 1 0.2 | 09° | 1 30 25 | 094 | 3.8° 80 6 |4(|x| — |30.6/32.9/35.5
D010R02N035T09 ( 1 02 | 09 | 1 35 25 /094 | 34° 90 6 |[4|*x| — |35.6/38.341.3
D010R02N040T09 | 1 02 | 09° | 1 40 25 | 094 | 3.1° 90 6 |4(|x| — |40.6|43.6|47.2
D010R02N045T09 ( 1 02 | 09 | 1 45 25 | 094 | 2.8° 90 6 |4 |x| — |45.6/49 *
D010R02N050T09 | 1 02 | 09| 1 50 25 | 094 | 26° 90 6 [4|%x| — |50.6/54.4| *
D015R03N010T09( 1.5 | 0.3 | 0.9° | 1.5 10 3 144 | 71° 60 6 |4|(®| — |10.6(11.4|12.3
D015R03N015T09( 1.5 | 0.3 | 0.9° | 1.5 15 3 144 | 5.7° 60 6 |4(®| — [15.6/16.8|18.1
D015R03N020T09( 1.5 | 0.3 | 0.9° | 15 20 3 144 | 4.7° 80 6 |4 (|*x| — |20.6|22.2|23.9
D015R03N030T09( 1.5 | 0.3 | 0.9° | 1.5 30 3 144 | 3.5° 80 6 [4|*x| — |30.6/32.9/35.6
D015R03N040T09( 1.5 | 0.3 | 0.9° | 1.5 40 3 144 | 2.8° 90 6 |4 |*x| — |40.6/43.7| *
D015R03N050T09( 1.5 | 0.3 | 0.9° | 1.5 50 3 144 | 2.4° 90 6 [4|%x| — |50.6/54.4| *
D020RO5N015T04 | 2 05 | 04°| 2 15 4 1.9 5.2° 60 6 |4|®(15.6/16.2|17.4|18.7
D020R05N020T04 | 2 05 | 04° | 2 20 4 1.9 4.3° 80 6 |4|®[20.6/21.3|22.9(24.7
D020R0O5N025T04 | 2 05 | 04° | 2 25 4 1.9 3.6° 80 6 |4|%[25.6/26.5|28.5/30.8
D020R0O5N030T04 ( 2 05 | 04° | 2 30 4 1.9 3.2° 80 6 |4(|%x|30.6/31.7/34 |36.8
D020R0O5N035T04 ( 2 05 | 04°| 2 35 4 1.9 2.8° 80 6 |[4]|%|35.6/36.9/39.6| *
D020R05N040T04 ( 2 05 | 04° | 2 40 4 1.9 2.5° 80 6 |[4]|%|40.6/42 [45.2| *
D020R05N020T09 | 2 05 | 09 | 2 20 4 1.9 4.4° 80 6 ([4|®]| — |20.8|22.3|24.1
D020R0O5N025T09 | 2 05 | 09| 2 25 4 1.9 3.7° 90 6 |4|®| — |25.8|27.7|29.9
D020RO5N030T09 | 2 05 | 09| 2 30 4 1.9 3.2° 90 6 |4 (x| — |30.8/33 |35.7
D020RO5N035T09 | 2 05 | 09| 2 35 4 1.9 2.9° 90 6 |4 (x| — |35.8/384| *
D020R05N040T09 ( 2 05 | 09| 2 40 4 1.9 2.6° 90 6 |4(|*x| — |40.8/43.8| *
D020R0O5N045T09 ( 2 05 | 09| 2 45 4 1.9 2.3° 90 6 |4 |x| — |45.8/49.2| *
D020R0O5N050T09 | 2 05 | 09 | 2 50 4 1.9 2.2° | 100 6 [4|*x| — |50.8/54.5| *
D020R0O5N055T09 ( 2 05 | 09| 2 55 4 1.9 2° 100 6 [4]|*x| — |55.8/59.9| *
D020RO5N060T09 | 2 05 | 09 | 2 60 4 1.9 1.8° | 100 6 |4[*x| — |60.8] * | *
D030R08N020T09 | 3 0.8 | 0.9° | 3 20 6 29 3.6° 80 6 |4|(®]| — |20.9]22.4\241
D030R08N025T09 | 3 08 | 09| 3 25 6 29 3° 80 6 |4|®| — |25.9|27.8|30
D030R08N030T09 | 3 08 | 09° | 3 30 6 29 2.6° 80 6 [(4|®| — |30.9[33.1| *
D030R08N040T09 | 3 08 | 09°| 3 40 6 29 2° 90 6 |4(|*x| — |40.9/43.9 *
D030R08N050T09 | 3 08 | 09°| 3 50 6 29 1.7° 90 6 [4|%x| — |50.9] * | *
D030R0O8N060T09 | 3 08 | 09°| 3 60 6 29 1.4° | 100 6 |4|[*x]| — |60.9] * | *
D040R10N025T04 | 4 1 04° | 4 25 7 3.9 2.1° 80 6 |4|®]25.7|26.6/28.5| *
D040R10N030T04 | 4 1 04° | 4 30 7 3.9 1.8° 80 6 |4|(®|30.7/31.8] * | *

@ : Inventory maintained. *:

Inventory maintained in Japan.

* No interference
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VFHVRB

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

(Taper neck type)

Unit : mm

Dia. |CornerR X:p(leé Length of Neck LSetng'thh‘:f Netck Cl{ttigg E?(ge Overall Sh?nk No.of| « | Effective length
Order Number Onedie| Cut | Lenoth| SR | Dia. oAngT;l Length | Dia. e 8| for inclined angle
D1 R B1 | ap | L3 L2 | Ds | B2 | L1 D4 |[N|9(30"| 1° | 2° | 3°
VFHVRBD040R10N035T04 4 1 0.4° 4 35 7 | 39 | 16° 80 6 |4|%x|357 369 * | *
D040R10N040T04 4 1 0.4° 4 40 7 39 | 14° 80 6 |4|®]40.7| 421 * | *
D040R10N045T04 4 1 0.4° 4 45 7 39 | 1.3° 90 6 | 4| % |45.7| 473] * | *
D040R10N050T04 4 1 0.4° 4 50 7 39 | 1.2° 90 6 [4|*x|50.7| 525 * | *
D040R10N025T09 4 1 0.9° 4 25 7 39 | 22° 90 6 (4@ — | 2569/27.8| *
D040R10N030T09 4 1 0.9° 4 30 7 39 | 1.9° 90 6 [4(@®] — | 309 * | *
D040R10N040T09 4 1 0.9° 4 40 7 | 39 | 1.4° | 100 6 |[4|®] — [409 * | *
D040R10N050T09 4 1 0.9° 4 50 7 3.9 | 1.2° | 100 6 [4|*x]| — | 509 * | *
D040R10N060T09 4 1 0.9° 4 60 7 39 | 1° 100 6 [4[*x]| — | 609 * | *
D060R15N040T09 6 1.5 | 0.9° 9 40 12 585| 1.4° | 110 8 |[4|@] — | 414 * | *
D060R15N050T09 6 1.5 | 0.9° 9 50 12 5.85| 1.2° | 110 8 |[4|®@] — | 514 * | *
D060R15N060T09 6 1.5 | 0.9° 9 60 12 5.85| 1° 110 8 [4|x]| — | 614 * | *
D060R15N070T09 6 1.5 | 0.9° 9 70 12 | 5.85| 0.9° | 110 8 |[4|@] — | * | * | *
D080R20N060T09 8 2 0.9° 12 60 15 7.85| 1° 150 10 |4 |®@| — | 615 * | *
D080R20N080T09 8 2 0.9° 12 80 15 7.85| 0.8° | 150 10 |[4|@| — | * | * | *
D100R20N080TO09 | 10 2 0.9° 15 80 18 | 9.7 | 2° 130 16 |4 |®| — | 82 |88 *
D100R20N120T09 | 10 2 0.9° 15 120 18 | 9.7 | 1.4° | 180 16 |4 | % | — (122 | * | *
D120R20N080T09 | 12 2 0.9° 18 80 | 21 |11.7 | 1.4° | 130 16 |4 |@| — | 822 * | *
D120R20N120T09 | 12 2 0.9° 18 120 | 21 (11.7 | 1° 180 16 |4 x| — [1222] * | *

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

* No interference



Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel

Work material
Ck55, GG25, 41CrMo W.Nr. 1.2344(H13), X210Cr12 | W.Nr. 1.2344(H13) X210Cr12

Dia. |Comer R |Taper angle Neck [Reyolution|Feed rate|Depth of cut|Depth of cutfRevolutionFeed rate Depth of cut|Depth of cutjRevolution|Feed rate|Depth of cut|Depth of cufRevolution|Feed rate|Depth of cut|Depth of cut
" [length . ) . ) 1 . ) .
(mm) | (mm) | oneside (mm) (min™") |(mm/min) ap (mm)|ae (mm)| (min™") |(mm/min) ap (mm)|ae (mm)| (min™") {(mm/min)jap (mm)|ae (mm)| (min™") (mm/min)|ap (mm)|ae (mm)

1 0.2 |0.9°| 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
0.2 |0.9°| 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
0.2 |0.9°| 15 |16000| 1200 |0.013| 0.45 |[14000/ 700 |0.008| 0.45 [12000| 500 |0.007 | 0.45 |10000| 400 |0.003| 0.45
0.2 |0.9°| 20 |14000| 1000 |0.01 | 0.45 12000/ 600 |0.006| 0.45 [10000| 400 |0.005| 0.45 | 9000| 300 |0.002| 0.45
0.2 |0.9°| 25 | 9500 610|0.008| 0.45 | 8000/ 440 0.005| 0.45 [ 6000| 320 |0.004| 0.45 | 4800/ 160 |0.002| 0.45
0.2 |0.9°| 30 | 4900/ 320|0.007| 0.45 | 4100/ 220 |0.004| 0.45 [ 3000| 160 0.003| 0.45 | 2500/ 80 |0.002| 0.45
0.2 |0.9°| 35 | 4000/ 260 |0.006| 0.45 | 3400/ 190 |0.003| 0.45 [ 3000| 160 0.003| 0.45 | 2000 70 |0.001| 0.45
0.2 |0.9°| 40 | 3500 180|0.005| 0.45 | 2900/ 130 |0.003| 0.45 [ 2000 90 |0.003| 0.45 | 1700 50|0.001| 0.45
0.2 |0.9°| 45 | 29000 150|0.004| 0.45 | 2400/ 100 |0.002| 0.45 [ 2000 90 |0.002| 0.45 | 1400 40|0.001| 0.45
0.2 |0.9°| 50 | 2900 110|0.003| 0.45 | 2400/ 80 |0.002| 0.45 [ 2000 60 |0.002| 0.45 | 1400, 30|0.001| 0.45
0.3 |0.9°| 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
0.3 |0.9°| 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
0.3 |0.9°| 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
0.3 |0.9°| 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
0.3 |0.9°| 40 | 4500/ 230|0.008| 0.65 | 3700/ 160 |0.007| 0.65 [ 3000| 120 0.005| 0.65 | 2300/ 70 |0.003| 0.65
0.3 |0.9°| 50 | 3700 190|0.007| 0.65 | 3000/ 130 |0.006| 0.65 [ 3000| 120 |0.004| 0.65 | 1900 60 |0.002| 0.65
0.5 |0.4°| 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
0.5 |0.4°| 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
0.5 |0.4°| 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
0.5 |0.4°| 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
0.5 |0.4°| 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
0.5 |0.4°| 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
0.5 |0.9°| 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
0.5 |0.9°| 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
0.5 |0.9°| 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
0.5 |0.9°| 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
0.5 |0.9°| 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
0.5 |0.9°| 45 | 8000| 500|0.016| 0.75 | 6800/ 360 |0.012| 0.75 [ 5200| 250 |0.01 | 0.75 | 4000/ 120 |0.005| 0.75
0.5 |0.9°| 50 | 8000| 500 |0.016| 0.75 | 6800/ 360 |0.012| 0.75 [ 5200| 250 |0.01 | 0.75 | 4000/ 120 |0.005| 0.75
0.5 |0.9°| 55 | 4100] 230|0.012| 0.75 | 3500/ 170 |0.009| 0.75 [ 2700| 120 |0.008| 0.75 | 2000 60 |0.004| 0.75
0.5 |0.9°| 60 | 4100] 230|0.012| 0.75 | 3500/ 170 |0.009| 0.75 [ 2700| 120 |0.008| 0.75 | 2000 60 |0.004| 0.75
0.8 |0.9°| 20 (13000| 7200|0.19 |1 11000/ 5100 |{0.15 | 1 8700 4000 {0.11 | 1 6500/ 1800 |0.06 | 1
0.8 |0.9°| 25 [13000| 7200 |0.19 11000/ 5100 |0.15 | 1 8700| 4000 {0.11 6500| 1800 |0.06
0.8 |0.9°| 30 [13000| 5700 |0.12 11000| 4000 |0.09 | 1 8700| 3000 |0.07 6500| 1400 |0.04
0.8 |0.9°| 40 |11000| 3600 |0.08 9100| 2600 |0.06 | 1 7400| 2000 |0.05 5500| 1000 |0.025
1
1

it ta|n

0.8 |0.9°| 50 | 8000| 2600 |0.07 6600| 1800 |0.05 5800| 1500 |0.04 4600, 800 |0.02
0.8 |0.9°| 60 | 7800| 2480 |0.06 6600| 1740 |0.05 5000| 1250 |0.04 3900/ 610|0.02

Depth of cut %&ap

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

2) Air blow or oil mist is recommended for good chip evacuation.

3) For profile machining such as moulds, machining conditions may differ considerably depending on the workpiece geometry, machining
methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a workpiece.

4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity of
the machine or the workpiece installation is poor, vibration or abonrmal sound can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.
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VFHVREB (Taper neck type)

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

Carbon steel, Cast iron, Alloy steel, Tool steel, Hardened steel (45—55HRC) Hardened steel (55—62HRC)
Alloy steel (—30HRC) Pre-hardened steel
Work material
Ck55, GG25, 41CrMo W.Nr. 1.2344(H13), X210Cr12 | W.Nr. 1.2344(H13) X210Cr12
Dia. |CornerR Tapera_ng\e Iglr?gtll(’l Revqlu}i10n Feed rgte Depth of cut|Depth of cutf Revqlu_ti10n Feed rgte Depth of cut|Depth of cut Revqlu_ti10n Feed rgte Depth of cut|Depth of cut Revglu_ti10n Feed rgte Depth of cut|Depth of cut
(mm) | (mm) | meside | (mm) | (MIn™) ((mm/min) ap (mm)|ae (mm)| (min™) |(mm/min) ap (mm)|ae (mm)f (min™) ((mm/min) ap (mm)|ae (mm)| (min™) (mm/min) ap (mm)|ae (mm)
4 1 0.4°| 2510000 9900/ 0.24 | 1.5 | 8300|7000| 0.19 | 1.5 | 6700|5600 | 0.14 | 1.5 [5000 | 2500 | 0.07 | 1.5
4 1 0.4°| 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
4 1 0.4°| 35(10000| 9900| 0.15 | 1.5 | 8300|7000| 0.12 | 1.5 | 6700|5600 | 0.09 | 1.5 [5000 | 2500 | 0.04 | 1.5
4 1 0.4°| 40(10000/ 9900| 0.15 | 1.5 | 8300|7000 | 0.12 | 1.5 | 6700|5600 | 0.09 | 1.5 [5000 |2500| 0.04 | 1.5
4 1 0.4°| 45(10000/ 9900( 0.15 | 1.5 | 8300|7000 | 0.12 | 1.5 [6700| 5600 | 0.09 | 1.5 [5000 | 2500 | 0.04 | 1.5
4 1 0.4°| 50| 8100/ 6300| 0.14 | 1.5 | 6700|4420 | 0.11 | 1.5 | 5400|3500 | 0.08 | 1.5 (4000|1600 | 0.04 | 1.5
4 1 0.9°| 25(10000| 9900/ 0.24 | 1.5 | 8300|7000| 0.19 | 1.5 | 6700|5600 | 0.14 | 1.5 [5000 | 2500 | 0.07 | 1.5
4 1 0.9°| 30(10000{ 9900| 0.15 | 1.5 | 8300|7000| 0.12 | 1.5 | 6700|5600 | 0.09 | 1.5 [5000 | 2500 | 0.04 | 1.5
4 1 0.9°| 40(10000/ 9900| 0.15 | 1.5 | 8300|7000 | 0.12 | 1.5 6700|5600 | 0.09 | 1.5 [5000 | 2500 | 0.04 | 1.5
4 1 0.9°| 50| 8100/ 6300| 0.14 | 1.5 | 6700|4420 | 0.11 | 1.5 | 5400|3500 | 0.08 | 1.5 (4000 | 1600 | 0.04 | 1.5
4 1 0.9°| 60| 8100/ 6300 0.11 | 1.5 | 6700|4420 | 0.08 | 1.5 | 5400|3500 | 0.06 | 1.5 [4000 | 1600 | 0.03 | 1.5
6 | 1.5 /0.9°| 40| 6600/11000| 0.4 2 5500|7600 | 0.32 | 2 4500|6100 | 0.24 | 2 3300 (2700 | 012 | 2
6 | 1.5 0.9°| 50| 6600/11000| 0.4 2 5500|7600 | 0.32 | 2 4500|6100 | 0.24 | 2 3300 (2700 | 012 | 2
6 | 1.5 0.9° 60| 6600/11000| 0.25 | 2 5500 | 7600 | 0.2 2 4500|6100 | 0.15| 2 3300 | 2700 | 0.08 | 2
6 | 1.5 /0.9° 70| 5400/ 8700/ 0.23 | 2 4400 | 6200 | 0.18 | 2 3600 | 5000 | 0.14 | 2 2700|2200 | 0.07 | 2
8 2 |0.9° 60| 5000/11000H 0.48 | 3 4200|7600 | 0.37 | 3 3300|6100 | 0.29 | 3 2500|2700 | 0.14 | 3
8 |2 |0.9° 80| 5000/11000| 0.3 3 4200 | 7600 | 0.23 | 3 3300|6100 | 0.18 | 3 2500|2700 | 0.09 | 3
10 |2 |0.9°| 80| 400011000 0.48 | 4.5 | 3300|7600 | 0.37 | 4.5 [2700|6100| 0.29 | 4.5 (2000|2700 | 0.14 | 4.5
10 |2 |0.9°|120| 3200| 8700| 0.27 | 4.5 | 2700|6200 | 0.21 | 4.5 [2100|5000| 0.16 | 4.5 [1600 | 2200 | 0.08 | 4.5
12 |2 |0.9°| 80| 3300{10000| 0.72 | 6 2700|7100 | 0.56 | 6 2200|5600 | 0.36 | 6 1700|2500 | 0.18 | 6
12 |2 |0.9°|120| 3300{10000| 0.45 | 6 2700|7100 | 0.35 | 6 2200|5600 | 0.23 | 6 1700|2500 | 0.12 | 6
ae
Depth of cut %ap

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

2) Air blow or oil mist is recommended for good chip evacuation.

3) For profile machining such as moulds, machining conditions may differ considerably depending on the workpiece geometry, machining
methods and depth of cut. Reduce the feed rate especially when machining the corner sections of a workpiece.

4) The irregular helix flute end mill has a larger effect on controlling vibration when compared to standard end mills. However, if the rigidity of
the machine or the workpiece installation is poor, vibration or abonrmal sound can occur. In this case, please reduce the revolution and feed
rate proportionately, or set a lower depth of cut.

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.

4 R
(__ AMITSUBISHI MATERIALS www.mitsubishicarbide.com )
MMC HARTMETALL GmbH MITSUBISHI MATERIALS ESPANA, S.A. MMC HARDMETAL OOO LTD.

Comeniusstr. 2, 40670 Meerbusch Germany Calle Emperador 2, 46136 Museros, Valencia, Spain  ul. Bolschaya Semenovskaya 11, bld. 5, 107023 Moscow, Russia
Tel. +49-2159-91890 Fax +49-2159-918966 Tel. +34-96-144-1711 Fax +34-96-144-3786 Tel. +7-495-72558-85 Fax +7-495-98139-73

e-mail admin@mmchg.de e-mail mme@mmevalencia.com e-mail mmc@carbide.ru

MMC HARDMETAL U.K. LTD. MMC ITALIA S.R.L

Mitsubishi House, Galena Close, Amington Heights, Tamworth. B77 4AS, UK. Viiale delle Industrie 2, 20020 Arese (Mi) Italy
Tel. +44-1827-312312 Fax +44-1827-312314 Tel. +39-02-93-77-03-1 Fax +39-02-93-58-90-93

e-mail sales@mitsubishicarbide.co.uk e-mail info@mmc-italia.it

MMC METAL FRANCE S.A.R.L. MMC HARDMETAL POLAND SP. z o.0.
6, rue Jacques Monod, 91400 Orsay, France Al. Armii Krajowej 61, 40-541 Wroclaw, Poland
Tel. +33-1-69-35-53-53 Fax +33-1-69-35-53-50 Tel. +48-71-335-16-20 Fax +48-71-335-16-21
e-mail mmfsales@mmc-metal-france.fr e-mail sales@mitsubishicarbide.com.pl

EXP-0
2011.

©
mZ
—~O

99
)

EN



