TOOL [0 3Dz >{%

#{RA—F7T4JTLIT L
O 9 5F—N—XvI2BAR=IIRI)

MUGEN-COATING PREMIUM 2-Flute Long Taper Neck Ball End Mill

MRBTNH230
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Show its higher ability by deep milling for high hard materials.
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MUGEN-COATING PREMIUM realized tool life prolongation for direct milling on high hard materials! Even milling on hardened steel with
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Enabled high accurate and efficient deep milling for high hard materials by these synergy. machine nearly to the target value!
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to realized the high precision machining. Optimized Taper-Neck effect @ ~Compare to other brand tool’s taper-neck tool~
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Please select the tool with the same neck angle as the inclined angle of the milling surface.
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nclined angle of the milling surface. The same neck angle as Inclined angle .

I 2°neck angle can also satisfy 2°inclined angle of the
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There is no interference between work material and
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No Chipping

e Chipping Breakage Chipping
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Straight part of length of
: ctand neck length. Interferences and bends are shown on other brand tool A, B and C. Also occurred chippings and breakage on flutes.
The strongest rigidity taper neck end mill MRBTNH230 can keep no damages on flutes and effectively reduce

deflection and has no interference to the neck part.
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MUGEN-COATING PREMIUM 2-Flute Long Taper Neck Ball End Mill
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OIS CEMERELET. DOFSHNDESNBHE. HITRATORERZ HREL
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@Taper neck type ball end mill improves accuracy for deep milling. o () is reference value. Tool measurement required in order to 5 ? Code No. Radius Neck Taper Angle | Effective Length Neck Dia. Length of Cut | Under Neck Taper Length | Neck Taper Angle 2 | Effective Inclined Angle |~ Shank Dia. | Overall Length Retail Price
@Optimized taper neck design and MUGEN-COATING PREMIUM realized to show its higher avoid interference to the work material. e . S
.Lair?gg\é grtg?é?g%%dsfztgewﬁth high versatility 2-flute end mills. ﬁé’ __08:00588-02051) 3 0.58 0.3 0.6 12 159 4 20 7.700
08-00588-02053 2° 4 0.65 0.3 0.6 12° 1°59° 4 50 7,700
08-00588-02055 6 0.79 0.3 0.6 12° 1°59 4 50 8,100
s ¢ 08-00588-02073| RO.2 . 5 0.88 0.3 0.6 12° 2°59 4 50 7,700
3D m @ & o 08-00588-02075 3 7 109 | 03 0.6 12 259’ 4 50 8.100
y remum ¢ 08-00588-02093 . 5 1.22 0.3 0.6 12° 4°59 4 50 7,700
#EI# Work Material ¢ 08-00588-02095 > 7 1.57 0.3 0.6 12° 4°59 4 50 8,100
o a®d- T2M =t Hﬁiﬁﬁfﬂls 25228 9 8% |7LI=vass A W o 08-00588-02521 , 4 0.54 0.35 0.75 12° 0°29’ 4 50 7,300
Carbon Steels A_Irlggl EEZZIIZ . Pregiggle;ned ~55HRC SSHRC ~ Stainless Steels Titanium Alloy Aluminum Alloy Copper Resin 08-00588-02523 30 5 0.56 0.35 0.75 12° 0° 29 4 50 7,500
) o o 0O o) 08-00588-02531 1° 4 0.61 0.35 0.75 12° 0°59’ 4 50 7,300
08-00588-02533 RO.25 5 0.64 0.35 0.75 12° 0°59’ 4 50 7,500
& New 512X 08-00588-02541 1°30° 4 0.67 0.35 0.75 12° 1°29° 4 50 7,300
* BIFETAE GHEFSRVEDEETL.) (i [\H% : mm /@5 1 @] Unit [Size : mm / Retail Price : JPY] 08-00588-02543 5 0.73 0.35 0.75 12° 1°29’ 4 50 7,500
08-00588-02551 . 4 0.74 0.35 0.75 12° 1°59 4 50 7,300
J—RNo. |RA-LHE| (0)EBA® | ()BEME | dETE | (VR | (IER | (1EA2 | ()FENEES | d¥r>I8| LEE ERAE(TAS 08-00588-02553 2 5 0.81 0.35 0.75 12° 1°59’ 4 50 7.500
Code No. Radius Neck Taper Angle | Effective Length Neck Dia. Length of Cut | UnderNeck Taper Length | Neck Taper Angle 2 | Effective Inclined Angle |~ Shank Dia. Overall Length Retail Price TR 2 0.64 0.45 0.9 12° 029 4 50 6.800
4 08-00588-00571 RO.05 3 0.5 0.14 0.07 0.2 12° 2°59’ 4 50 11,500 08-00588-03023 30’ 5 0.66 0.45 0.9 12° 0° 29’ 4 50 7,100
®  08-00588-00573 : 0.75 0.17 0.07 0.2 12° 2°59’ 4 50 11,900 08-00588-03025 6 0.67 0.45 0.9 12° 0°29 4 50 7,100
& 08-00588-00771 R0.075 3 1 0.24 0.1 03 12° 2°59’ 4 50 13,000 08-00588-03027 8 0.71 0.45 0.9 12° 0° 29 4 50 7,300
¢  08-00588-00773 : 1.5 0.29 0.1 0.3 12° 2°59’ 4 50 13,500 08-00588-03031 4 0.7 0.45 0.9 12° 0°59 4 50 6,800
08-00588-01021 30’ 1.5 0.21 0.15 0.3 12° 0° 29’ 4 50 9,900 08-00588-03033 1° 5 0.74 0.45 0.9 12° 0°59’ 4 50 7,100
08-00588-01023 2 0.22 0.15 0.3 12° 0° 28 4 50 10,400 08-00588-03035 6 0.77 0.45 0.9 12° 0°59 4 50 7,100
08-00588-01031 1° 1.5 0.24 0.15 0.3 12° 0°58" 4 50 9,900 08-00588-03037 8 0.84 0.45 0.9 12° 0°59 4 50 7,300
08-00588-01033 2 0.25 0.15 0.3 12° 0°58’ 4 50 10,400 08-00588-03041 4 0.77 0.45 0.9 12° 1°29 4 50 6.800
08-00588-01041 1°30° 1.5 0.26 0.15 0.3 12° 1°29 4 50 9,900 08-00588-03043 RO.3 1°30° 5 0.82 0.45 0.9 12° 1°29 4 50 7,100
08-00583.0103 | 2 0.29 0.15 0.3 12° 1°28° 4 50 10,400 08-00588-03045 6 0.87 0.45 0.9 12° 1°29 4 50 7,100
08-00588-01051 : o 1.5 0.29 0.15 03 12° 1°59’ 4 50 9,900 08-00588-03047 8 0.98 0.45 0.9 12 129 4 50 7,300
08-00588-01053 2 0.32 0.15 0.3 12° 1°59" 4 50 10,400 08-00588-03053 5 0.9 0.45 0.9 12° 1°59 4 50 7,100
¢ 08-00588-01073 3 3 0.49 0.15 0.3 12° 2°59 4 50 9,900 08-00588-03055 2° 6 0.97 0.45 0.9 12° 1°59 4 50 7,100
& 08-00588-01075 5 0.7 0.15 0.3 12° 2°59’ 4 50 10,400 08-00588-03057 8 1.11 0.45 0.9 12° 1°59 4 50 7,300
@ 08-00588-01093 5 3 0.7 0.15 0.3 12° 4° 59’ 4 50 9,900 ¢ 08-00588-03072 4 0.96 0.45 0.9 12° 2°59 4 50 7,100
¢ 08-00588-01095 5 1.05 0.15 0.3 12° 4°59° 4 50 10,400 & 08-00588-03073 3 5 1.07 0.45 0.9 12° 2°59’ 4 50 7,100
08-00588-01521 30 2 0.32 0.2 0.45 12° 0°28 4 50 9,900 4 08-00588-03075 7 1.28 0.45 0.9 12° 2°59 4 50 7,300
08-00588-01523 3 034 0.2 0.45 12° 0°29" 4 50 10,400 ¢ 08-00588-03092 5 5 1.4 0.45 0.9 12° 4°59° 4 50 7,100
08-00588-01531 1° 2 0.35 0.2 0.45 12° 0°59" 4 50 9,900 ¢ 08-00588-03094 7 1.75 0.45 0.9 12° 4°59 4 50 7,300
08-00588-01533 3 0.39 0.2 0.45 12° 0°59’ 4 50 10,400 08-00588-04021 30’ 8 0.89 0.6 1.2 12° 0° 29’ 4 60 7,600
08-00588-01541 130 2 0.38 0.2 0.45 12° 1°29° 4 50 9,900 08-00588-04023 12 0.96 0.6 1.2 12° 0° 29 4 60 8,000
08-00588-01543 3 0.44 0.2 0.45 12° 1°29 4 50 10,400 08-00588-04031 1° 8 1.03 0.6 1.2 12° 0°59 4 60 7,600
08-00588-01551 > 2 0.42 0.2 0.45 12° 1°58’ 4 50 9,900 08-00588-04033 RO.4 12 1.17 0.6 1.2 12° 0°59 4 60 8,000
08-00588-01553| R0O.15 3 0.49 0.2 0.45 12° 1°59" 4 50 10,400 08-00588-04041 ' 1°30° 8 1.16 0.6 1.2 12° 1°29 4 60 7,600
& 08-00588-01572 2 0.48 0.2 0.45 12° 2°59 4 50 9,900 08-00588-04043 12 1.37 0.6 1.2 12° 1729 4 60 8,000
@ 08-00588-01573 3 3 0.59 0.2 0.45 12° 2°59 4 50 10,1700 08-00588-04051 > 8 1.29 0.6 1.2 12° 1°59 4 60 7,600
& 08-00588-01575 5 0.8 0.2 0.45 12° 2°59° 4 50 10,400 08-00588-04053 12 1.57 0.6 1.2 12° 1°59° 4 60 8,000
¢ 08-00588-01577 7 1.01 0.2 0.45 12° 2°59 4 50 10,600 ¢ 08-00588-04521 8 0.99 0.65 1.35 12° 0°29 4 60 10,500 1
@ 08-00588-01593 3 0.79 0.2 0.45 12° 4° 59 4 50 10,1700 @ 08-00588-04523 30 12 1.06 0.65 1.35 12° 0° 29’ 4 60 10,500 1
@ 08-00588-01595 5° 5 1.14 0.2 0.45 12° 4°59° 4 50 10,400 @ 08-00588-04525 16 1.13 0.65 1.35 12° 0° 29’ 4 60 10,500 1
¢ 08-00588-01597 7 1.49 0.2 0.45 12° 4°59 4 50 10,600 @ 08-00588-04531 8 1.12 0.65 1.35 12° 0°59 4 60 10,500 1
08-00588-02021 3 0.43 0.3 0.6 12° 0° 29’ 4 50 7,700 ¢ 08-00588-04533| R0.45 1° 12 1.26 0.65 1.35 12° 0°59’ 4 60 10,500 1
08-00588-02023 30’ 4 0.45 0.3 0.6 12° 0° 29 4 50 7,700 @ 08-00588-04535 16 1.4 0.65 1.35 12° 0°59’ 4 60 10,500 1
08-00588-02025 6 0.48 0.3 0.6 12° 0°29 4 50 8,100 ¢ 08-00588-04541 8 1.25 0.65 1.35 12° 1°29 4 60 10,500 1
08-00588-02031 3 0.48 0.3 0.6 12° 0° 59’ 4 50 7,700 @ 08-00588-04543 1°30 12 1.46 0.65 1.35 12° 1°29 4 60 10,500 1
08-00588-02033| RO.2 1° 4 0.51 0.3 0.6 12° 0°59 4 50 7,700 ¢ 08-00588-04545 16 1.67 0.65 1.35 12° 1°29 4 60 10,500 1
08-00588-02035 6 0.58 0.3 0.6 12° 0°59’ 4 50 8,100 08-00588-05021 6 1.05 0.75 1.5 12° 0°29 4 60 5,400
08-00588-02041 3 0.53 0.3 0.6 12° 1°29 4 50 7,700 08-00588-05022 8 1.08 0.75 1.5 12° 0° 29’ 4 60 5,900
08-00588-02043 1°30° 4 0.58 0.3 0.6 12° 1°29 4 50 7,700 08-00588-05023 RO 30’ 10 1.12 0.75 1.5 12° 0° 29’ 4 60 6,500
08-00588-02045 6 0.68 03 0.6 12° 1°29’ 4 50 8,100 08-00588-05024 : 12 1.15 0.75 1.5 12° 0° 29’ 4 60 6,500
NIRBTNH230 R — IV (R) X 878 (0) X B (21) BIERL TSN, _ 08-00588.05025 16 1.22 0.75 1> 12 029 4 60 6.800
When you order, indicate MRBTNH230 (R) X (8) X (1). 08-00588-05026 20 1.29 0.75 1.5 12 0°29 4 70 8.200
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@ 1 :Semi-standard item, please inquire for price and delivery.
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() is reference value. Tool measurement required in order to S
avoid interference to the work material. o
@ New 17X *EA(0) F IITEMENAERAUAENOTEMENET,
* BIETRE EGHESEVEDEIEEN.) By [<F5% : mm / fE# : @] Unit [Size : mm / Retail Price : JPY] sPlease select the tool with the same neck angle as the inclined angle of the milling surface.
J—KNo. |RA—LEE| (O)EE* | (EME | d)ETE | (OFE | (EFE | (nEE2 | (EEEs |y r>I8| L2E e J—KNo. |RA—LEE| (O)EE* | (EMR | ETR | (OFE | (ETFE | (HEME2 | (EMEEs Y+ 78| LRE AT
Code No. Radius Neck Taper Angle | Effective Length Neck Dia. Length of Cut | Under Neck TaperLength | Neck Taper Angle 2 | Effective Inclined Angle| ~ Shank Dia. | Overall Length Retail Price Code No. Radius Neck Taper Angle | Effective Length Neck Dia. Length of Cut | UnderNeck Taper Length | Neck Taper Angle 2 | Effective Inclined Angle [  Shank Dia. | Overall Length Retail Price
08-00588-05027 30’ 25 1.38 0.75 1.5 12° 0°29 4 70 8,700 * 08-00588-10023 20 2.28 1.5 3 12° 0° 29 4 70 7,400
08-00588-05028 30 1.47 0.75 1.5 12° 0° 29’ 4 70 9,000 % 08-00588-10024 25 2.37 1.5 3 12° 0° 29’ 4 70 8,200
08-00588-05031 6 1.15 0.75 1.5 12° 0°59’ 4 60 5,400 * 08-00588-10025 30’ 30 2.46 1.5 3 12° 0° 29 4 70 9,000
08-00588-05032 8 1.22 0.75 1.5 12° 0°59 4 60 5,900 * 08-00583-10026 35 2.54 1.5 3 12° 0° 29’ 4 80 9,800
08-00588-05033 10 1.29 0.75 1.5 12° 0°59 4 60 6,500 % 08-00588-10027 40 2.63 1.5 3 12° 029 4 80 10,600
08-00588-05034 1° 12 1.36 0.75 1.5 12° 0°59’ 4 60 6,500 * 08-00588-10028 50 2.81 1.5 3 12° 0° 30’ 4 90 12,000
08-00588-05035 16 1.5 0.75 1.5 12° 0°59’ 4 60 6,300 * 08-00588-10031 12 2.33 1.5 3 12° 0°59’ 4 60 6,000
08-00588-05036 20 1.63 0.75 1.5 12° 0°59’ 4 70 8,200 % 08-00588-10032 16 2.47 1.5 3 12° 0°59 4 60 6,200
08-00588-05037 25 1.81 0.75 1.5 12° 0°59’ 4 70 8,700 * 08-00588-10033 20 2.61 1.5 3 12° 0°59’ 4 70 7,400
08-00588-05038 30 1.98 0.75 1.5 12° 0°59° 4 70 9,000 * 08-00588-10034 1° 25 2.79 1.5 3 12° 0°59’ 4 70 8,200
08-00588-05041 6 1.24 0.75 1.5 12° 1°29 4 60 5,400 * 08-00588-10035 30 2.96 1.5 3 12° 0°59’ 4 70 9,000
08-00588-05042 8 1.35 0.75 1.5 12° 1°29° 4 60 5,900 * 08-00588-10036 35 3.14 1.5 3 12° 0°59’ 6 80 11,600
08-00588-05043| R0O.5 10 1.45 0.75 1.5 12° 1°29 4 60 6,500 % 08-00588-10037 40 3.31 1.5 3 12° 0°59’ 6 80 12,200
08-00588-05044 1°30’ 12 1.56 0.75 1.5 12° 1°29° 4 60 6,500 * 08-00588-10038 50 3.66 1.5 3 12° 0°59’ 6 90 13,500
08-00588-05045 16 1.77 0.75 1.5 12° 1°29 4 60 6,800 * 08-00588-10041| R1 12 2.53 1.5 3 12° 1729 4 60 6,000
08-00588-05046 20 1.98 0.75 1.5 12° 1°29° 4 70 8,200 % 08-00588-10042 16 2.74 1.5 3 12° 1°29 4 60 6,200
08-00588-05047 25 2.24 0.75 1.5 12° 1°29° 4 70 8,700 * 08-00588-10043 20 2.95 1.5 3 12° 1729 4 70 7,400
08-00588-05048 30 2.5 0.75 1.5 12° 1°29° 4 70 9,000 * 08-00588-10044 1°30° 25 3.21 1.5 3 12° 1°29 4 70 8,200
08-00588-05052 8 1.48 0.75 1.5 12° 1°59 4 60 5,900 * 08-00588-10045 30 3.47 1.5 3 12° 1°29 6 70 10,600
08-00588-05053 2 10 1.62 0.75 1.5 12° 1°59° 4 60 6,500 % 08-00588-10046 35 3.73 1.5 3 12° 1°29° 6 80 11,600
08-00588-05056 20 2.32 0.75 1.5 12° 1°59 4 70 8,200 * 08-00588-10047 40 3.99 1.5 3 12° 1°29 6 80 12,200
08-00588-05058 30 3.01 0.75 1.5 12° 1°59 4 70 9,000 * 08-00583-10048 50 452 1.5 3 12° 1°30° 6 90 13,500
@ 08-00588-05073 10 1.95 0.75 1.5 12° 2°59’ 4 60 6,500 % 08-00588-10051 12 2.72 1.5 3 12° 1°59 4 60 6,000
@ 08-00588-05076 3° 20 3 0.75 1.5 12° 2°59’ 4 70 8,200 * 08-00588-10052 16 3 1.5 3 12° 1°59 4 60 6,200
4 08-00588-05078 30 4.05 0.75 1.5 12° 2°59 6 70 9,000 * 08-00588-10053 20 3.28 1.5 3 12° 1°59 4 70 7,800
@ 08-00588-06031 6 1.34 0.9 1.8 12° 0° 59’ 4 60 9,600 1 * 08-00588-10054 2° 25 3.63 1.5 3 12° 1°59 6 70 8,600
4 08-00588-06032 8 1.41 1 1.8 12° 0°59’ 4 60 9,700 1 * 08-00588-10055 30 3.98 1.5 3 12° 1°59 6 70 10,600
4 08-00588-06033 1° 10 1.48 1 1.8 12° 0° 59’ 4 60 9,900 1 * 08-00588-10057 40 4.67 1.5 3 12° 1°59 6 80 12,200
4 08-00588-06036 20 1.83 1 1.8 12° 0°59’ 4 70 14,000 1 * 08-00588-10058 50 5.37 1.5 3 12° 2°00° 6 90 13,500
4 08-00588-06038 30 2.18 1 1.8 12° 0°59’ 4 70 15,000 1 * 08-00588-15021 15 3.13 2.5 4.5 12° 0° 29 6 70 8,200
@ 08-00588-06041 6 1.43 1 1.8 12° 1°29° 4 60 9,600 1 % 08-00588-15022 20 3.22 2.5 4.5 12° 0°29 6 70 8,700
& 08-00588-06042| RO.6 8 1.54 1 1.8 12° 1°29° 4 60 9,700 1 * 08-00588-15023 30’ 25 3.31 2.5 4.5 12° 029 6 70 9,400
4 08-00588-06043 1°30° 10 1.64 1 1.8 12° 1°29’ 4 60 9,900 1 * 08-00588-15024 30 3.4 2.5 4.5 12° 029 6 70 10,100
@ 08-00588-06046 20 217 1 1.8 12° 1°29 4 70 14,000 1 * 08-00588-15025 40 357 2.5 4.5 12° 0° 29’ 6 80 11,200
@ 08-00588-06048 30 2.69 1 1.8 12° 1°29° 4 70 15,000 1 * 08-00588-15026 50 3.74 2.5 4.5 12° 0° 29 6 90 13,000
4 08-00588-06073 10 214 1 1.8 12° 2°59" 4 60 11,000 1 * 08-00588-15031 15 3.37 2.5 4.5 12° 0°59’ 6 70 8,200
4 08-00588-06076 3° 20 3.19 0.9 1.8 12° 2°59 4 70 14,000 1 * 08-00588-15032 20 3.54 2.5 4.5 12° 0° 59’ 6 70 8,700
¢ 08-00588-06078 35 4.76 0.9 1.8 12° 2°59" 6 80 15,000 1 * 08-00588-15033 1° 25 3.72 2.5 4.5 12° 0°59’ 6 70 9,400
08-00588-07521 10 1.61 1.1 2.25 12° 0° 29’ 4 60 6,800 * 08-00588-15034 30 3.89 2.5 4.5 12° 0°59’ 6 70 10,100
08-00588-07523 15 1.69 1.1 2.25 12° 0° 29 4 60 7,400 * 08-00588-15035| R1.5 40 4.24 2.5 4.5 12° 0°59’ 6 80 11,200
08-00588-07525 30’ 20 1.78 1.1 2.25 12° 0° 29’ 4 70 8,200 * 08-00588-15036 50 4.59 2.5 4.5 12° 0°59 6 90 13,000
08-00588-07527 25 1.87 1.1 2.25 12° 0° 29 4 70 9,000 * 08-00588-15041 15 3.61 2.5 4.5 12° 1°29° 6 70 8,200
08-00588-07529 30 1.96 1.1 2.25 12° 0° 29 4 70 10,300 * 08-00588-15042 20 3.87 2.5 4.5 12° 1°29 6 70 8,700
08-00588-07531 10 177 1.1 2.25 12° 0°59" 4 60 6,800 * 08-00588-15043 1°30’ 25 413 2.5 4.5 12° 1°29° 6 70 9,400
08-00588-07533 15 1.94 1.1 2.25 12° 0°59’ 4 60 7,400 * 08-00588-15044 30 4.39 2.5 4.5 12° 1°29 6 70 10,100
08-00588-07535 RO.75 1° 20 212 1.1 2.25 12° 0°59’ 4 70 8,200 % 08-00588-15045 40 491 2.5 4.5 12° 1°29° 6 80 11,200
08-00588-07537 : 25 2.29 1.1 2.25 12° 059’ 4 70 9,000 * 08-00588-15046 50 5.44 2.5 4.5 12° 1°29 6 90 13,000
08-00588-07539 30 2.47 1.1 2.25 12° 0°59’ 4 70 10,300 * 08-00588-15051 15 3.84 215 4.5 12° 1°59 6 70 8,200
08-00588-07541 10 1.93 1.1 2.25 12° 1°29° 4 60 6,800 % 08-00588-15052 2° 20 419 2.5 4.5 12° 1°59 6 70 8,700
08-00588-07543 1°30° 15 2.19 1.1 2.25 12° 1°29° 4 60 7,400 * 08-00588-15054 30 4.89 2.5 4.5 12° 1°59° 6 70 11,700
08-00588-07545 20 2.45 1.1 2.25 12° 1°29 4 70 8,200 * 08-00588-20031 20 457 3 6 12° 0°59’ 6 80 10,800
08-00588-07551 10 2.09 1.1 2.25 12° 1°59° 4 60 6,800 * 08-00588-20033 30 4.92 3 6 12° 0° 59’ 6 80 10,800
08-00588-07553 2° 15 2.44 1.1 2.25 12° 1°59 4 60 7,400 * 08-00588-20035| R2 1° 40 5.26 3 6 12° 0°59’ 6 80 14,200
08-00588-07555 20 2.79 1.1 2.25 12° 1°59 4 70 9,000 @ 08-00588-20036 50 5.62 3 6 12° 0°59’ 6 90 15,000
% 08-00588-10021 R1 30 12 2.14 1.5 3 12° 0° 29 4 60 6,000 % 08-00588-20037 61.1 6 3 6 — 0°59’ 6 110 16,200
* 08-00588-10022 16 2.21 1.5 3 12° 0° 29’ 4 60 6,200
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When you order, indicate MRBTNH230 (R) X (6) X ( 21).
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@ 1 :Semi-standard item, please inquire for price and delivery.
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tﬂﬁ“%{#%%i‘% Recommended Milling Conditions
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Edz 1 Prehardened Steels Hardened Steels Hardened Steels High Speed Tool Steels
Work Material HPM-NAK STAVAX-SKD61 SKD11-PD613 SKH-HAP
(~41HRC) (~52HRC) (~62HRC) (~65HRC)
woox| BB | Em| DVRAE  [SUEE| BEE | UVUME USE BEN | DUAAE  EUSE) B | 0UAE |xUEE| DR

*f’_rx Neck Effective Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed

Recls | aperange | Length dpmm | demm [ mm/min | min" | dpmm | demm | mm/min| min" | dpmm | demm |mm/min | min® | dpmm | demm | mm/min| min’
0.05 3 0.5 | 0.005 | 0.005 120 {40,000 0.003 | 0.005 100 {40,000 0.002 | 0.005 70 |40,000| 0.002 | 0.003 50 140,000
0.75] 0.003 | 0.005 | 100 |40,000| 0.002 | 0.003 70 [40,000{ 0.001 | 0.003 50 |40,000| 0.001 | 0.002 30 140,000
0075 3 1 0.005 | 0.005 180 [40,000] 0.003 | 0.005 150 [40,000] 0.002 | 0.005 120 [40,000] 0.002 | 0.003 70 |40,000
1.5 | 0.003 | 0.005 100 {40,000 0.002 | 0.003 70 140,000] 0.001 | 0.003 50 |40,000| 0.001 | 0.002 30 | 40,000
30’ 1.5 || 0.003 | 0.01 200 40,000 0.003 | 0.005 | 180 |40,000] 0.002 | 0.003 | 140 |40,000] 0.001 | 0.002 | 100 |40,000
2 0.003 | 0.005 150 {40,000 0.002 | 0.003 120 [40,000] 0.001 | 0.002 100 [40,000] 0.001 | 0.002 60 | 40,000
1" 1.5 | 0.003 | 0.007 | 200 |40,000| 0.003 | 0.005 180 {40,000 0.002 | 0.003 140 {40,000 0.001 | 0.002 100 |40,000
2 0.003 | 0.007 | 160 |40,000| 0.003 | 0.005 | 140 |40,000{ 0.002 | 0.003 | 120 |40,000( 0.001 | 0.002 80 40,000
1°30° 1.5 | 0.005 | 0.01 230 40,000 0.003 | 0.005 200 [40,000| 0.002 | 0.003 160 {40,000 0.001 | 0.002 120 {40,000
04 2 0.003 | 0.01 200 |40,000] 0.003 | 0.005 160 [40,000( 0.002 | 0.003 140 {40,000 0.001 | 0.002 100 40,000
> 1.5 | 0.007 | 0.01 250 {40,000 0.005 | 0.01 230 [40,000] 0.003 | 0.005 | 180 |40,000( 0.002 | 0.003 | 140 |40,000
2 0.003 | 0.01 230 140,000 0.003 | 0.005 180 [40,000{ 0.002 | 0.003 140 {40,000 0.001 | 0.002 100 {40,000
3 3 0.005 | 0.01 230 140,000 0.003 | 0.005 180 [40,000( 0.002 | 0.003 140 {40,000 0.001 | 0.002 100 {40,000
5 0.003 | 0.005 | 200 |40,000] 0.002 | 0.003 160 {40,000 0.001 | 0.002 120 {40,000 0.001 | 0.002 80 |40,000
5 B 0.007 | 0.01 250 40,0001 0.005 | 0.01 200 [40,000] 0.003 | 0.005 | 160 {40,000 0.002 | 0.003 | 120 |40,000
5 0.005 | 0.01 230 140,000 0.003 | 0.005 180 {40,000 0.002 | 0.003 140 140,000 0.001 | 0.002 100 {40,000
30 2 0.003 | 0.007 | 230 |40,000] 0.003 | 0.005 | 200 |40,000] 0.002 | 0.003 160 [40,000( 0.002 | 0.002 120 {40,000
3 0.003 | 0.005 | 180 |40,000| 0.002 | 0.003 | 140 |40,000| 0.001 | 0.002 | 120 |40,000| 0.001 | 0.002 70 40,000
1° 2 0.003 | 0.01 230 140,000{ 0.003 | 0.005 | 200 |40,000] 0.002 | 0.003 | 160 |40,000] 0.002 | 0.002 | 120 | 40,000
3 0.003 | 0.007 | 200 | 40,000 0.003 | 0.005 160 [40,000] 0.002 | 0.003 140 [40,000] 0.001 | 0.002 90 |40,000
1°30° 2 0.005 | 0.01 250 140,000] 0.003 | 0.005 | 230 |40,000{ 0.002 | 0.003 180 [40,000| 0.002 | 0.002 140 40,000
3 0.003 | 0.01 220 40,000 0.003 | 0.005 | 180 |40,000| 0.002 | 0.003 | 150 |40,000] 0.001 | 0.002 | 110 |40,000
> 2 0.007 | 0.01 280 [40,000{ 0.005 | 0.01 250 40,000{ 0.003 | 0.005 200 [ 40,000 0.002 | 0.003 160 |40,000
0.15 3 0.003 | 0.01 250 |40,000) 0.003 | 0.005 | 200 |40,000| 0.002 | 0.003 160 {40,000 0.002 | 0.002 120 |40,000
2 0.01 ] 0.015| 300 40,000 0.007 | 0.01 280 40,000 0.005 | 0.007 | 230 40,000 0.003 | 0.005 | 200 |40,000
3 3 0.007 | 0.015 | 280 |40,000] 0.005 | 0.01 250 140,000] 0.003 | 0.007 | 200 |40,000{ 0.002 | 0.005 180 |40,000
5 0.007 | 0.0 250 |40,000) 0.005 | 0.007 | 230 |40,000] 0.003 | 0.005 180 {40,000 0.002 | 0.003 160 {40,000
7 0.005 | 0.007 | 230 |40,000] 0.003 | 0.005 | 200 |40,000| 0.002 | 0.003 160 {40,000 0.001 | 0.002 140 {40,000
3 0.01 | 0.015 | 300 [40,000| 0.007 | 0.01 280 [40,000] 0.005 | 0.007 | 230 |40,000{ 0.003 | 0.005 | 200 |40,000
5° 5 0.007 | 0.015 | 280 |40,000] 0.005 | 0.01 250 |40,000) 0.003 | 0.007 | 200 [40,000] 0.002 | 0.005 180 {40,000
7 0.007 | 0.01 250 |40,000) 0.005 | 0.007 | 230 |40,000] 0.003 | 0.005 180 {40,000 0.002 | 0.003 160 {40,000
3 0.01 |0.02 360 |40,000] 0.007 | 0.01 300 {40,000 0.005 | 0.007 | 240 |40,000( 0.003 | 0.005 | 160 |40,000
30° 4 0.007 | 0.01 240 140,000 0.005 | 0.005 160 {40,000 0.003 | 0.003 120 [40,000( 0.002 | 0.003 100 {40,000
6 0.005 | 0.01 160 {40,000 | 0.003 | 0.005 120 {40,000 0.002 | 0.003 100 140,000 0.001 | 0.003 70 140,000
3 0.01 ]0.02 400 140,000 | 0.007 | 0.01 320 |40,000] 0.005 | 0.007 | 260 [40,000] 0.003 | 0.005 | 200 |40,000
1° 4 0.01 |0.015 | 320 |40,000| 0.005 | 0.007 | 240 |40,000] 0.003 | 0.005 | 160 |40,000( 0.002 | 0.003 | 120 |40,000
6 0.005 | 0.007 | 200 [40,000] 0.005 | 0.005 160 {40,000 | 0.003 | 0.003 120 140,000 0.002 | 0.002 90 140,000
3 0.015 | 0.02 450 40,000 0.007 | 0.01 360 40,000 | 0.005 | 0.007 | 280 |40,000| 0.003 | 0.005 | 240 |40,000
0.2 1°30" | 4 001 |0.02 400 [40,000| 0.007 | 0.01 300 |40,000) 0.005 | 0.007 | 240 |40,000] 0.003 | 0.005 | 160 |40,000
’ 6 0.007 | 0.01 300 40,000 | 0.005 | 0.007 | 240 [40,000] 0.003 | 0.005 160 140,000 | 0.002 | 0.003 120 140,000
3 0.015 1 0.02 480 40,000 | 0.007 | 0.01 400 140,000 | 0.005 | 0.007 | 320 |40,000] 0.003 | 0.005 | 280 |40,000
2 4 0.01 | 0.02 400 |40,000] 0.007 | 0.01 320 | 40,000| 0.005 | 0.007 | 260 |40,000{ 0.003 | 0.005 | 220 | 40,000
6 0.01 | 0.015] 320 40,000 0.005 | 0.007 | 240 40,000 0.003 | 0.005 | 180 |40,000] 0.002 | 0.003 | 140 | 40,000
3 5 001 [0.02 400 |40,000) 0.007 | 0.01 320 |40,000] 0.005 | 0.007 | 240 |40,000{ 0.003 | 0.005 | 220 | 40,000
7 0.01 |0.015| 320 |40,000| 0.005 | 0.007 | 240 |40,000{ 0.003 | 0.005 160 {40,000 0.002 | 0.003 140 |40,000
5 5 0.015 | 0.02 420 {40,000 0.01 | 0.015 | 360 [40,000f 0.007 | 0.01 300 [40,000{ 0.005 | 0.007 | 260 |40,000
7 0.015 | 0.015 | 400 |40,000| 0.007 | 0.01 320 140,000] 0.005 | 0.007 | 240 |40,000{ 0.003 | 0.005 220 140,000
30 4 0.012 | 0.02 500 |40,000] 0.007 | 0.01 450 |40,000] 0.005 | 0.007 | 360 [40,000] 0.003 | 0.005 | 280 |40,000
5 0.008 | 0.01 460 [40,000] 0.005 | 0.005 | 400 40,000 0.003 | 0.003 | 300 40,000 0.002 | 0.003 | 240 |40,000
1° 4 0.015 | 0.03 580 |40,000] 0.007 | 0.01 520 |40,000) 0.005 | 0.007 | 400 [40,000] 0.003 | 0.005 | 320 |40,000
0.25 5 0.012 | 0.02 500 |40,000] 0.007 | 0.01 440 |40,000) 0.005 | 0.007 | 360 |40,000] 0.003 | 0.005 | 260 |40,000
1°30° 4 0.015 | 0.035 | 640 |40,000] 0.01 | 0.02 560 |40,000] 0.007 | 0.01 480 140,000| 0.005 | 0.007 | 360 |40,000
5 0.012 | 0.02 500 {40,000 0.007 | 0.01 460 [40,000] 0.005 | 0.007 | 380 |40,000( 0.003 | 0.005 | 280 |40,000
> 4 0.015 | 0.035 | 700 |40,000] 0.01 | 0.02 640 |40,000] 0.007 | 0.01 540 ]40,000) 0.005 | 0.007 | 400 |40,000
5 0.015 | 0.03 600 40,000 0.007 | 0.015 | 520 |40,000] 0.005 | 0.01 420 140,000| 0.003 | 0.007 | 300 |40,000
4 0.025 | 0.07 900 |40,000) 0.02 | 0.03 800 [40,000] 0.01 | 0.03 580 |40,000] 0.01 | 0.02 450 130,000
03 30 5 0.025 | 0.05 750 140,000 0.02 | 0.03 700 35,000( 0.01 |0.02 500 |35,000) 0.008 | 0.015 | 420 30,000
6 0.015 ] 0.02 500 35,000 0.01 | 0.015 | 460 |30,000] 0.007 | 0.01 400 |30,000( 0.005 | 0.008 | 360 {30,000
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pdz ] Prehardened Steels Hardened Steels Hardened Steels High Speed Tool Steels
Work Material HPM-NAK STAVAX-SKD61 SKD11-PD613 SKH-HAP
(~41HRC) (~52HRC) (~62HRC) (~65HRC)
x| BB | Ems| OURAE  [SUEE| BEE | UUAME xOmE) OEN | DUMAE  EUEE) B | DUAME |XUEE| OEE

"7’{7\ Neck Effective Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed Depth of Cut Feed | SpindleSpeed

Redls | Taperange | Length dpmm | demm [ mm/min | min" | dpmm | demm |mm/min| min" | dpmm | demm | mm/min | min" | dpmm | demm | mm/min| min’
30’ 8 0.008 | 0.015 | 400 |30,000| 0.005 | 0.007 | 360 |25,000f 0.003 | 0.005 | 300 |25,000f 0.003 | 0.003 | 260 |20,000
4 0.025 | 0.07 900 |40,000{ 0.02 | 0.03 800 40,000 0.01 | 0.03 580 [40,000{ 0.01 | 0.02 450 130,000
1 5 0.025 | 0.05 750 140,000] 0.02 | 0.03 700 | 35,000{ 0.01 | 0.02 500 |35,000] 0.008 | 0.015 | 420 | 30,000
6 0.02 | 0.04 540 |35,000] 0.01 | 0.02 500 | 30,000| 0.007 | 0.015 | 460 |30,000| 0.007 | 0.01 400 | 30,000
8 0.01 ]0.02 460 {35,000| 0.007 | 0.01 400 | 30,000 0.005 | 0.007 | 360 |30,000| 0.003 | 0.005 | 320 |30,000
4 0.025 | 0.07 | 1,000 |40,000{ 0.02 | 0.03 900 | 40,000] 0.01 | 0.03 620 140,000] 0.01 | 0.02 480 | 30,000
1°30° 5 0.025 | 0.05 800 |40,000] 0.02 | 0.03 750 140,000 0.01 | 0.03 560 [40,000| 0.01 | 0.02 440 130,000
6 0.025 | 0.04 750 [40,000] 0.02 | 0.025 | 700 |35000f 0.01 | 0.02 500 [35,000] 0.008 | 0.015 | 420 |30,000
0.3 8 0.013 | 0.02 500 35,000 0.01 | 0.015 | 460 |30,000| 0.007 | 0.01 400 |30,000) 0.005 | 0.008 | 360 |30,000
5 0.025 | 0.07 | 1,000 |40,000] 0.02 |0.03 900 |40,000] 0.01 | 0.03 620 |40,000] 0.01 | 0.02 480 | 30,000
2 6 0.025 | 0.05 800 [40,000] 0.02 | 0.03 750 |35,000] 0.01 | 0.02 560 |35,000] 0.008 | 0.015 | 440 |30,000
8 002 |0.03 540 |35,000] 0.01 | 0.02 500 [30,000| 0.007 | 0.015 | 460 |30,000{ 0.007 | 0.01 400 30,000
4 003 |01 1,200 140,000 0.03 | 0.05 | 1,200 |40,000] 0.025 | 0.03 800 140,000( 0.02 | 0.025 | 600 |30,000
3 5 0.03 |0.07 | 1,000 |40,000|0.03 |0.05 | 1,000 |40,000]0.025 | 0.03 600 40,000 0.02 | 0.025 | 500 |30,000
7 0.025 | 0.05 800 /40,000 0.02 | 0.03 900 [35,000] 0.015 | 0.025 | 500 |35,000] 0.01 | 0.02 400 30,000
5 5 003 |01 1,200 |40,000{ 0.03 | 0.05 | 1,200 |40,000| 0.025 | 0.03 800 140,000 0.02 | 0.025 | 600 |30,000
7 003 ]0.07 |1,000 /40,000]0.03 |[005 |1,000 35000]0.025 |0.03 600 35,000 0.02 |0.025 | 500 |30,000
30 8 0.015 | 0.03 720 |35,000) 0.012 | 0.02 600 |30,000) 0.007 | 0.015 | 540 |30,000] 0.005 | 0.01 480 | 25,000
12 0.005 | 0.01 460 |30,000) 0.005 | 0.005 | 400 |25,000] 0.003 | 0.003 | 360 |25,000] 0.002 | 0.003 | 320 | 25,000
1 8 0.03 | 0.05 800 | 35,000] 0.02 | 0.03 700 | 30,000| 0.01 | 0.02 680 |30,000) 0.007 | 0.01 520 | 25,000
04 12 0.005 | 0.01 480 |30,000| 0.005 | 0.005 | 420 |25,000] 0.003 | 0.003 | 380 |25,000| 0.002 | 0.003 | 340 |25,000
1°30° 8 005 | 0.07 900 | 35,000 0.03 | 0.05 800 | 30,000 0.02 | 0.03 760 [30,000] 0.01 | 0.02 560 | 25,000
12 0.015 | 0.03 640 |35,000] 0.01 | 0.02 500 | 30,000| 0.007 | 0.01 500 |30,000] 0.005 | 0.01 480 | 25,000
> 8 0.05 | 0.08 | 1,000 |35000f0.03 |0.05 900 | 30,000] 0.02 | 0.03 760 30,000 0.01 | 0.02 560 | 25,000
12 0.03 ] 0.05 800 |35,000] 0.02 | 0.03 700 130,000( 0.01 | 0.02 600 {30,000| 0.007 | 0.01 520 | 25,000
8 005 |0.07 | 1400 |35000]{0.03 |005 | 1,100 |30,000{0.02 |0.03 | 1,000 |30,000]0.015 |0.025| 800 |25,000
30 12 003 | 005 | 1,000 |30,000{0.02 |0.03 800 |25,000) 0.015 | 0.025 | 600 |25,000] 0.01 | 0.015 | 400 |25,000
16 0.01 |0.02 500 |25,000] 0.007 | 0.015 | 400 |20,000| 0.005 | 0.01 300 |20,000] 0.003 | 0.005 | 250 |20,000
8 005 |0.07 | 1500 |35000{003 |0.05 | 1200 |30000f{0.02 |0.03 | 1,000 |30,000f0.015 |0.025 | 800 |25,000
0.45 1° 12 0.03 ] 0.05 |1,20030,000]0.02 |0.03 |1,000]|25000{0.015]0.025| 700 |25000]0.01 |0.015| 500 |25000
16 0.012 | 0.025 | 600 |25,000] 0.01 | 0.02 500 |20,000] 0.007 | 0.015 | 400 |20,000| 0.005 | 0.01 350 120,000
8 007 |01 1,600 [35,000] 0.05 |0.05 | 1200 |30,000f{0.03 |0.03 | 1,000 |30,000f{0.02 |0.025 | 800 |25,000
1°30" | 12 0.03 005 | 1400 /35000003 |[0.05 |1,000 30,000]0.025 |0.03 700 125,000 0.01 |0.02 550 125,000
16 0.015 | 0.025 | 800 |30,000] 0.012 | 0.025 | 600 |25,000] 0.01 |0.02 500 20,000 | 0.007 | 0.015 | 400 |20,000
6 0.1 0.2 1,600 {35,000( 0.05 | 0.1 1,400 130,000 0.04 | 0.05 | 1,200 25,000 0.02 | 0.05 740 120,000
8 008 |02 1,300 |35,000| 0.04 | 0.06 | 1,200 |30,000] 0.03 | 0.04 950 |25,000) 0.02 | 0.03 680 | 20,000
10 003 006 |1,000 |30,000]0.03 |O0.05 820 25,000 0.015 | 0.03 750 120,000( 0.01 | 0.02 500 [18,000
30 12 0.03 |0.06 820 130,000 0.03 | 0.05 720 25,000 0.015 | 0.03 620 120,000 0.01 | 0.02 450 118,000
16 0.012 | 0.025 | 540 |25,000] 0.008 | 0.02 500 |20,000] 0.005 | 0.01 420 18,000 0.003 | 0.006 | 350 | 16,000
20 0.005 | 0.01 300 20,000 | 0.005 | 0.005 250 |18,000) 0.003 | 0.005 | 200 |16,000] 0.002 | 0.003 150 | 14,000
25 0.005 | 0.005 180 |20,000] 0.003 | 0.005 150 18,000 | 0.002 | 0.005 120 116,000 0.002 | 0.002 85 114,000
30 0.003 | 0.005 120 16,000 0.003 | 0.003 100 | 16,000| 0.002 | 0.003 75 114,000] 0.001 | 0.002 60 | 12,000
6 0.1 0.25 | 2,000 |35,000{ 0.05 |0.15 | 1,800 |30,000f 0.04 | 0.1 1,600 | 25,0001 0.03 | 0.05 920 |20,000
8 0.1 0.2 1,600 |35,000] 0.05 | 0.1 1,400 | 30,000 0.04 | 0.05 | 1,200 |25,000| 0.02 | 0.05 740 20,000
10 005 |01 1,200 |35,000| 0.04 | 0.06 | 1,000 |30,000| 0.03 | 0.04 800 |25,000] 0.02 | 0.03 560 | 20,000
05 1" 12 0.04 | 006 | 1,000 |30,000f 0.03 | 0.05 820 | 25,000 0.02 | 0.03 700 [20,000] 0.01 | 0.02 500 | 18,000
16 0.015 | 0.025 | 600 | 25,000 0.01 | 0.025 | 500 |20,000{ 0.007 | 0.02 450 118,000] 0.005 | 0.01 400 | 16,000
20 0.012 | 0.025 500 | 25,000 0.008 | 0.02 400 |20,000] 0.005 | 0.01 360 |18,000) 0.003 | 0.006 | 320 |16,000
25 0.005 | 0.01 300 [20,000{ 0.005 | 0.005 | 250 |18,000f 0.003 | 0.005 | 200 |16,000{ 0.002 | 0.003 | 150 | 14,000
30 0.005 | 0.005 200 20,000 0.003 | 0.005 150 {18,000 0.002 | 0.005 120 {16,000 0.002 | 0.002 85 114,000
6 015 025 | 2,000 |40,000] 0.1 0.2 2,000 40,000 0.05 |0.15 | 1,600 |30,000]0.05 |0. 1,200 | 25,000
8 0.1 0.2 1,800 |35,000( 0.05 | 0.1 1,600 [30,000] 0.04 | 0.05 | 1,200 |25,000( 0.02 | 0.05 800 |20,000
10 008 |02 1,400 [35,000] 0.04 | 0.06 | 1,200 |30,000{ 0.03 | 0.04 900 |25,000) 0.02 | 0.03 700 |20,000
1°30° 12 005 |01 1,200 [35,000] 0.04 | 0.06 | 1,000 |30,000] 0.03 | 0.04 800 25,000 0.02 | 0.03 550 120,000
16 0.03 |0.05 800 [30,000] 0.02 | 0.05 700 [25,000] 0.02 | 0.03 600 120,000 0.01 | 0.02 500 | 18,000
20 0.015 | 0.025 | 600 |25,000] 0.01 |0.025 | 500 |20,000{ 0.007 | 0.02 450 118,000 0.005 | 0.01 400 | 16,000
25 0.012 | 0.025 | 500 |25,000] 0.008 | 0.02 400 120,000 0.005 | 0.01 350 118,000 0.003 | 0.006 | 300 |16,000
30 001 ]0.02 400 20,000 | 0.005 | 0.01 300 20,000) 0.003 | 0.007 | 250 |18,000] 0.002 | 0.005 | 200 | 16,000
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tﬂﬁu%#*}%ﬁ Recommended Milling Conditions

BEl=t] BEAN BEEANI N R
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Work Material HPM-NAK STAVAX-SKD61 SKD11-PD613 SKH-HAP
(~41HRC) (~52HRC) (~62HRC) (~65HRC)

. R IURAHE ERE | DI WRAKE | EVRE| D8 AHE ERE | DI PUAKE  [EURE | DI
"7’{7\ Neck Effective Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed
Redls | Taperange | Length dpmm | demm [ mm/min | min" | dpmm | demm |mm/min| min" | dpmm | demm | mm/min | min" | dpmm | demm | mm/min| min’

1°30° 40 0.05 | 0.1 900 | 14,000] 0.03 | 0.08 800 | 14,000| 0.02 | 0.05 700 |12,000] 0.02 | 0.02 600 | 10,000
50 004 |0.07 800 | 12,000{ 0.03 | 0.05 700 [ 12,000 0.02 | 0.04 600 | 10,0001 0.01 | 0.02 420 | 8500
12 0.2 04 2,400 | 20,000 0.2 03 2,000 | 20,000 0.15 | 025 | 1,600 | 18,000 0.1 0.2 1,200 | 16,000
16 015 |03 2,400 | 20,0001 0.1 0.3 2,000 | 18,000( 0.1 0.2 1,600 [16,000] 0.1 0.1 1,200 | 14,000
1 20 012 |02 2,000 |18,000] 0.1 0.2 1,800 | 16,000 0.1 0.1 1,400 [ 14,000] 0.05 | 0.1 1,100 12,000
2 25 0.1 0.2 1,800 [16,000] 0.07 | 0.15 | 1,600 | 16,000] 0.05 | 0.1 1,200 [ 14,000 0.03 | 0.07 | 1,000 | 12,000
30 0.1 0.15 | 1,600 |16,000] 0.07 | 0.15 | 1,400 | 16,000 0.05 | 0.08 | 1,700 |14,000] 0.03 | 0.07 900 | 12,000
40 007 ]0.12 | 1,400 |14,000{ 0.05 | 0.1 1,200 | 14,000] 0.03 | 0.05 | 1,000 |12,000] 0.02 | 0.03 800 | 10,000
50 005 012 |1,000|14000{005 |01 900 |14,000] 0.03 | 0.05 800 [12,000) 0.02 | 0.03 600 |10,000
15 0.2 04 2,400 | 18,0001 0.1 04 2,000 | 18,000 0.1 0.3 1,600 [14,000| 0.1 0.2 1,200 | 12,000
20 015 |03 2,000 [18,000] 0.1 03 1,600 |18,000| 0.1 0.2 1,400 [14,000( 0.08 | 0.1 1,000 |12,000
30 25 012 |03 1,800 | 16,000 0.1 0.25 | 1,400 | 16,000] 0.07 | 0.5 | 1,200 |12,000] 0.05 | 0.07 900 | 10,000
30 012 1025 [1,200 16,0001 0.08 |02 1,200 [14,000( 0.05 | 0.1 1,000 {12,000 0.035 | 0.06 700 110,000
40 0.07 |0.15 800 [14,000( 0.04 | 0.1 720 112,000] 0.025 | 0.06 600 10,000 0.02 | 0.04 480 | 8,000
50 005 |01 600 |12,000) 0.025 | 0.04 540 [10,000] 0.015 | 0.02 480 | 7,000) 0.01 |0.02 360 | 5,000
15 0.2 0.5 2,400 [20,000) 0.15 |05 2,000 |20,000] 015 |04 1,600 18,000 | 0.1 0.3 1,400 {14,000
20 015 |04 2,000 |18,000] 0.1 04 1,800 [ 18,000 0.1 0.2 1,400 [16,000{ 0.08 | 0.2 1,200 {12,000
1° 25 015 |03 1,800 /18,000 0.1 0.3 1,600 | 16,000] 0.1 0.15 | 1,200 |12,000) 0.06 | 0.1 1,000 | 10,000
30 012 |03 1,600 [16,000] 0.08 | 0.2 1,200 |14,000] 0.05 | 0.1 1,000 12,000 0.035 | 0.07 700 10,000
1.5 40 0.07 | 0.15 | 1,000 |16,000{ 0.04 | 0. 800 | 12,000| 0.03 | 0.06 600 | 10,000] 0.02 | 0.04 500 | 8,000
50 0.05 |0.12 700 112,000| 0.025 | 0.04 580 |10,000| 0.015 | 0.02 480 | 7,000] 0.01 | 0.02 360 | 5,000
15 025 |05 3,000 {20,000 0.2 0.5 2,400 | 20,000| 0.2 0.4 2,000 [18,000{ 0.15 | 0.3 1,400 | 14,000
20 0.15 |04 2,400 |18,000] 0.1 0.4 2,000 |18,000| 0.1 0.3 1,600 |16,000] 0.1 0.2 1,200 | 12,000
1°30° 25 015 |03 2,000 | 18,000 0.1 0.3 1,600 |18,000] 0.1 0.2 1,400 {16,000 0.1 0.1 1,000 | 12,000
30 012 |03 1,800 | 16,0001 0.1 0.25 | 1,400 | 16,000 0.07 | 0.15 | 1,200 |14,000{ 0.05 | 0.07 900 | 10,000
40 0.1 0.25 | 1,200 |16,000( 0.06 | 0.2 1,000 | 14,000| 0.04 | 0.1 800 [12,000) 0.03 | 0.05 520 110,000
50 007 |015 800 |12,000] 0.035 | 0.1 600 |10,000] 0.02 | 0.07 500 | 8,000) 0.02 |0.05 400 | 6,000
15 025 |06 3,000 |20,000] 0.2 0.6 2,400 |20,000| 0.2 04 2,000 (18,0001 0.15 | 0.3 1,600 | 14,000
Ve 20 0.2 0.5 2,400 [18,000{ 0.15 | 0.4 2,000 [18,000{ 0.12 | 0.3 1,600 [ 16,000 0.1 0.2 1,200 | 12,000
30 0.2 04 2,000 |16,000] 015 |03 1,800 {16,000 0.1 0.2 1,400 | 14,000 0.07 |0.12 | 1,000 | 12,000
20 0.5 1.5 3,000 |18,000] 0.4 1 2,400 |18,000] 0.2 0.8 2,000 [16,0001 0.15 | 0.6 1,600 |12,000
30 0.3 1 2,400 [ 16,000 0.2 0.7 1,600 | 14,000] 0.1 0.3 1,200 |12,000| 0.06 | 0.15 | 1,000 | 10,000
2 1 40 0.2 0.3 2,000 {12,000 0.1 0.15 | 1,200 | 9,000] 0.06 | 0. 1,000 | 6,000 0.035 | 0.07 800 | 5,000
50 0.1 0.2 1,600 {10,000{ 0.07 | 0.1 900 | 7,000] 0.04 |0.07 750 | 5,000 0.02 |0.05 550 | 4,000
61.1 || 0.05 |0.1 1,200 | 8,000] 0.025 | 0.04 600 | 5000] 0.015 | 0.025 | 480 | 3,500] 0.01 |0.02 360 | 3,000
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Notes

¥ Above conditions are for contour line roughing process.

¥ Depth of Cut : ap=Axial Depth of Cut / ae=Radial Depth of Cut.

%Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
s Coolant supply and chip disposal in the deep portion are very important.
¥Recommended oil mist coolant.
¥ Adjust milling conditions according to the volume of Depth of Cut and rigidity of machine.
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Edz v Prehardened Steels Hardened Steels Hardened Steels High Speed Tool Steels
Work Material HPM-NAK STAVAX-SKD61 SKD11-PD613 SKH-HAP
(~41HRC) (~52HRC) (~62HRC) (~65HRC)
x| BB | Ems| DVAAE [EUEE| BEE | UVUME USE BEN | DUAAE  EUSE) B | 0UAE |xUEE| DR
*7‘{7( Neck Effective Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed Depth of Cut Feed | Spindle Speed
Recls | aperange | Length apmm | demm | mm/min | min' | Apmm | demm |mm/min| min" | dpmm | demm | mm/min | min® | @pmm | demm | mm/min | min’
8 0.1 0.2 2,000 | 35,000] 0.05 | 0.1 1,600 130,000 0.04 | 0.05 | 1,200 |25,000{ 0.02 | 0.05 900 |20,000
> 10 005 |02 1,600 [35,000] 0.04 | 0.1 1,200 | 30,000 0.03 | 0.05 | 1,000 |25,000( 0.02 | 0.05 700 | 20,000
20 003 |0.05 800 |30,000] 0.02 | 0.05 700 |25,000] 0.02 | 0.03 600 |20,000| 0.01 | 0.02 450 118,000
0.5 30 0.015 | 0.03 600 |20,000] 0.01 | 0.03 500 | 20,000] 0.007 | 0.02 400 |18,000| 0.005 | 0.01 350 | 16,000
10 0.1 0.2 2,000 |35,000{ 0.05 | 0.1 1,600 {30,000 0.03 | 0.07 | 1,200 | 25,000 0.025 | 0.05 800 | 20,000
3 20 004 |01 1,200 {30,000 0.03 | 0.05 | 1,000 |25,000| 0.02 | 0.03 800 |20,000| 0.015 | 0.025 | 500 | 18,000
30 0.02 | 0.05 700 [20,000] 0.015 | 0.03 700 20,000 0.01 | 0.025 | 600 [18,000] 0.01 | 0.02 400 | 16,000
6 015 |03 2,500 |35,000{ 0.07 | 0.15 | 2,000 |30,000{ 0.05 | 0.1 1,500 |25,000] 0.03 | 0.07 | 1,000 | 20,000
8 0.1 0.25 | 2,000 |35,000] 0.07 | 0. 1,600 {30,000 0.05 | 0.07 | 1,200 |25,000] 0.03 | 0.05 800 120,000
1 10 0.1 0.2 1,200 {35,000 0.05 | 0.1 1,000 |30,000] 0.03 | 0.07 800 |25,000] 0.025 | 0.05 600 | 20,000
20 0.02 |0.03 600 |25,000( 0.015 | 0.03 500 20,000 0.01 | 0.025 | 450 [18,000] 0.007 | 0.02 400 |16,000
30 0.01 |0.02 400 |20,000] 0.005 | 0.01 250 [18,000] 0.005 | 0.007 | 200 |16,000{ 0.003 | 0.005 | 150 | 14,000
6 0.2 03 3,000 [40,000] 0.1 0.2 2,400 |35,000) 0.07 | 0.15 | 2,000 |30,000] 0.05 0.1 1,600 {25,000
0.6 8 0.15 ]025 | 2400 |35000]0.07 |0.15 | 1,600 |30,000{0.05 |O0.1 1,400 |25,000]| 0.03 | 0.07 | 1,000 |20,000
1°30" | 10 015 |02 2,000 |35,000] 0.07 | 0.1 1,200 130,000) 0.05 | 0.07 | 1,000 |25000]0.03 | 0.05 800 /20,000
20 005 |01 1,200 |25,000( 0.03 | 0.05 600 20,000 0.025 | 0.03 500 [18,000) 0.02 | 0.025 | 450 16,000
30 0.02 |0.04 400 120,000 0.01 | 0.02 350 |20,000) 0.007 | 0.015 | 300 ]18,000] 0.005 | 0.01 250 116,000
10 015 |0.25 | 3,000 |35000]| 0.1 0.2 2,000 |30,000| 0.07 | 0.15 | 1,600 {25,000{ 0.05 |0.1 1,200 /20,000
3 20 0.1 0.15 | 2,000 30,000 0.07 |0. 1,400 |25,000] 0.05 | 0.07 | 1,000 |20,000{ 0.03 | 0.05 800 | 18,000
35 0.03 | 005 | 1,000 |20,000{0.02 | 0.03 700 |20,000] 0.015 | 0.025 | 600 |18,000{ 0.01 | 0.02 500 | 16,000
10 015 |02 2,000 |30,000] 0.1 0.15 | 1,600 |25,000] 0.05 | 0.15 | 1,400 |25,000| 0.05 | 0.07 | 1,000 |20,000
15 007 | 015 | 1,400 |25,000(0.05 |0.08 | 1,000 |20,000f0.03 | 0.07 800 |20,000( 0.02 | 0.04 600 | 18,000
30° 20 003 |0.05 800 |18,000] 0.02 | 0.04 600 | 16,000) 0.012 | 0.025 | 450 |16,000] 0.008 | 0.015 | 360 | 14,000
25 002 |0.04 540 118,000 0.01 | 0.03 450 | 16,000 0.01 | 0.02 360 |16,000| 0.007 | 0.01 300 | 14,000
30 0.01 ]0.03 360 | 14,000] 0.007 | 0.02 320 {14,000{ 0.005 | 0.01 240 [14,000( 0.003 | 0.005 | 200 |12,000
10 0.15 ]10.25 | 2,000 |30,000] 0.1 0.2 1,800 |25,000] 0.05 | 0.2 1,400 [25,000] 0.05 | 0.1 1,000 | 20,000
15 0.08 |0.15 | 1,600 |25000]0.05 |0. 1,200 [20,000| 0.03 | 0.1 920 120,000] 0.02 | 0.05 780 118,000
0.75 1° 20 005 |01 1,000 |20,000] 0.03 | 0.07 800 [18,000] 0.02 | 0.05 600 |18,000] 0.015 | 0.03 550 | 16,000
25 0.03 | 0.05 700 |18,000] 0.02 | 0.04 550 [16,000] 0.012 | 0.025 | 400 |16,000{ 0.008 | 0.015 | 350 | 14,000
30 0.02 |0.04 450 [16,000( 0.01 | 0.03 360 [16,000) 0.01 | 0.02 300 |16,000) 0.007 | 0.01 250 | 14,000
10 0.15 1025 | 2,000 |30,000] 0.1 0.2 2,000 |[25,000] 0.05 |0.2 1,600 {25,000 0.05 | 0.1 1,200 {20,000
1°30" | 15 0.08 |0.15 | 1,800 |25000]0.05 |O0.1 1,400 [20,000] 0.03 | 0.1 920 |20,000] 0.02 | 0.05 780 | 18,000
20 006 |01 1,200 |25,000{ 0.05 | 0.07 | 1,000 |20,000| 0.03 | 0.05 820 120,000) 0.02 | 0.03 650 118,000
10 0.2 0.3 2,000 |30,000] 0.1 0.2 2,000 [25,000) 0.05 |0.2 1,600 {25,000 0.05 | 0.1 1,200 {20,000
z 15 0.1 0.2 2,000 {30,000 0.1 0.1 1,600 125,000 0.05 | 0.1 1,200 |25,000] 0.05 | 0.05 900 /20,000
20 0.07 | 0.12 | 1,400 |25,000]0.05 |0. 1,200 {20,000{ 0.03 | 0.1 900 |20,000( 0.02 | 0.05 750 118,000
12 015 103 2,400 |20,000] 0.1 03 2,000 |18,000] 0.1 0.2 1,600 [ 16,000 0.1 0.1 1,200 {14,000
16 0.1 0.2 1,800 {18,000 0.07 | 0.15 | 1,600 |16,000( 0.05 |0.08 | 1,200 {14,000 0.03 | 0.07 800 |12,000
20 007 |0.12 | 1,600 |16,000)0.05 |01 1,400 |14,000| 0.03 | 0.06 | 1,000 |12,000]0.02 | 0.04 700 /10,000
30 25 005 |01 1,000 |14,000] 0.03 | 0.08 850 14,000 0.02 | 0.05 700 [12,000 0.02 | 0.02 600 | 10,000
30 0.03 ]0.08 800 [12,000(0.03 | 0.05 700 112,000(0.02 |0.03 540 110,000 0.01 | 0.02 420 | 8500
35 0.03 |0.05 600 (12,000 | 0.025 | 0.04 500 |12,000] 0.015 | 0.025 420 {10,000| 0.008 | 0.015 | 320 | 8500
40 002 |0.04 420 112,000 0.02 | 0.03 360 12,000 0.01 | 0.02 300 {10,000 0.008 | 0.01 240 | 8500
50 001 |0.03 300 |10,000] 0.01 | 0.02 240 110,000| 0.005 | 0.01 200 | 8,500 0.005 | 0.005 160 | 7,000
12 015 |03 2,400 120,000 0.15 | 0.3 2,000 | 18,000] 0.1 0.2 1,600 |16,000] 0.1 0.1 1,200 | 14,000
16 012 |02 1,800 [ 18,000] 0.1 0.15 | 1,600 | 16,000{ 0.1 0.1 1,400 [ 14,000 0.05 | 0.1 900 | 12,000
1 20 0.1 0.15 | 1,600 [18,000] 0.07 | 0.1 1,400 [16,000| 0.05 | 0.08 | 1,200 | 14,000 0.03 | 0.05 800 | 12,000
1 25 0.07 0.2 | 1,400 |14,000] 0.05 | 0.1 1,200 [14,000] 0.03 | 0.05 | 1,000 [12,000]| 0.02 | 0.03 700 110,000
30 005 |01 1,000 | 14,000] 0.035 | 0.08 850 | 14,000] 0.025 | 0.05 700 112,000 0.02 | 0.02 600 | 10,000
35 005 |01 800 |12,000] 0.035 | 0.06 700 112,000] 0.02 | 0.05 600 [10,000] 0.015 | 0.02 500 | 8,500
40 0.03 ]0.05 700 [12,000) 0.03 | 0.05 600 |12,000] 0.02 | 0.04 540 [10,000] 0.01 | 0.02 400 | 8,500
50 0.025 | 0.04 420 112,000( 0.02 | 0.03 360 (12,000 0.01 | 0.02 300 |10,000) 0.008 | 0.01 240 | 8,500
12 0.2 0.35 | 2,400 |20,000|0.15 | 035 | 2000 |18000|0.12 |02 1,600 |16,000] 0.1 0.15 | 1,200 | 14,000
16 015 02 1,800 [ 18,000 0.1 0.2 1,600 [16,000| 0.1 0.15 | 1,400 |14,000) 0.05 | 0.1 1,000 {12,000
1°30° 20 0.1 0.2 1,800 {18,000 0.07 | 0.15 | 1,600 |16,000( 0.05 | 0.1 1,200 {14,000 0.03 | 0.1 900 |12,000
25 0.1 0.15 | 1,600 |16,000) 0.07 | 0.12 | 1,400 | 16,000 0.05 |0.08 | 1,200 |14,000( 0.03 | 0.07 900 | 12,000
30 007 1012 |1400 |14000]005 |01 1,200 {14,000 0.03 | 0.06 | 1,000 {12,000( 0.02 | 0.03 850 110,000
35 0.06 |0.02 | 1,000 [14,000] 0.05 |0. 900 14,000 0.03 | 0.05 800 [12,000) 0.02 | 0.03 700 110,000
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1) When removing tools from cases, be careful of getting-out of tools and don't touch directly
the cutting edges.

2) Never touch the cutting edges directly with bare hand.

3) Use safety covers and eye protection, as tools may be broken.

4) Use holders, etc. that match the tools and nature of the processing operations.
The tool should be firmly attached to the holder to prevent shaking.

5) The work materials clamp firmly.

6) Make sure of dimensions of tools and work pieces before starting operation.

7) ltis necessary to adjust conditions according to the dimensions of work materials and the machine.

8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting
fluid could lead to fires due to sparks generated during processing or heat caused by
breakage. Ensure that you take proper fire-prevention measures.

9) If abnormal sound, etc. occurs during processing, stop the machine immediately.

10) Don't modify tools.
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