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Epoch Mega Feed Ball Evolution

MOL.DINO

The Edge To Innovation

3 flutes Ball End Mill for High efficient deep cutting
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Employs a strongly helical ball edge geometry to achieve reduced cutting force and improved chip removal!
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Newly developed ball edge shape greatly improves cutting performance.Cutting force is reduced, vibrations are suppressed,

and chip removal is improved so tool damage is reduced even when performing deep cutting.Provides good cutting capabilities
even on high-performance materials (high-toughness materials) that have poor machinability!
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Employs ATH Coating to provide even more improved heat resistance and wear resistance compared to
conventional products. Achieves long tool life even in high-efficiency conditions.
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Abundant lineup to respond to customers needs for deep cutting molds.
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R accuracy is improved compared to conventional 3-flute products. (R accuracy is +0.005mm for small diameters of b
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Smooth connection at joint between ball edge and high helix peripheral cutting edge.
Enables high-efficiency side-surface cutting using the outer peripheral cutting edge, making it compatible with new:
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FAFL
Carbon steel Tool steel Pre-hardened Hardened steel Hardened steel N N R0.5~R6 [96 7 'f T Altems
‘Alloy steel steel 45-55HRC 55-65HRC Mold making Parts processing
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Features High helix edge shape and special pocket shape tip
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High helix edge shape » Reduce cutting force, improve chip removal flow
Optimize chip pocket of cutting edge » Improve chip removal perfoemance
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Features Vibration suppression by variable pitch of end cutting effect
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<HNIZ&H> cutting conditions

#EIl#4 work material - DAC-MAGIC (45HRC) T EZ Tool dia. : 96X3HHA
n=4,000min-'(ve=75m/min) vf=1,150mm/min(=0.096mm/t)
ap=0.3mm ae=1mm ZAGAMELIEIRE Water base coolant  OH=30mm
Makino V33(HSK-F63) EE:&ENL Bottom slotting
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By variable pitch geometry - Can reduce chattering vibration when deep cutting or corner part processing.
Especially effective by speed processing, and can realize highly efficient processing.
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Features Improved heat-resistant coating

O ##Et*%ﬁ% Features and characteristics
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E%ﬁib\ %ﬁ&%{t’b“q’ﬁg‘cmpibrco N 3 ) mr;?erieasls'onger ITfe an igher efficient when cutting high-naraness
(fFERAFHESICHMMIELIESIRS/IVRIYN =T 4T TY) (Si nano composite coating with finer crystal particles)

.E‘EEM*# (EEHRCL){J:) CDtJJﬁUHDIICEﬁH'EﬁE’E%}Ebiﬁ'O .g;hl—lili?lté ir?sizgirr:grg)erformance when cutting high-hardness materials
AREY A 2, EREH. TEH Cold-worked die steel, HSS, tool steel.
ORSATEYIVNTHESS @Long life for both dry cutting and wet cutting
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Back Draft Shape
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By employing the backdraft shape that has provided good results for

EPOCH Deep series, chattering vibrations are suppressed even when machining
deep areas, so that a good machined surface can be achieved.
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Note: Adopted as the pencil neck type of less than 4 millimeters of tool diameter.
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(mm)
R—)L$E RERZE SRNE
RE Tolerance on RE| Tolerance on dia.

0.5~1.75 +0.005 |0~-0.010

_ _ T h5) _2~3 +0.007 |0~-0014
(_s;’ "‘-.)_ ATH E:a e 4~6 £0010 |0~-0.020

EMBE3 '

Carbide Helwangle Ve 8~10 +0.015 |0~-0.030

= ® ~E Size(mm) e[\
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Item code Stock | Ball radius Tool dia. Flute length |Underneck length| Neck dia. | Overall length | Shank dia. Shape Suggested

RE DC APMX LU DN LF DCONMS retail price (¥)

EMBE3010-S4-ATH (] 0.5 1 1.5 3 0.95 50 4 A 15,650
EMBE3010-S6-ATH (] ) 1.5 3 0.95 50 6 A 15,650
EMBE3015-S4-ATH (] 0.75 1.5 2.5 4.5 1.43 50 4 A 15,650
EMBE3015-S6-ATH [ ) ' 2.5 4.5 1.43 50 6 A 15,650
EMBE3020-S4-ATH (] 1 2 3 6 1.9 50 4 A 15,650
EMBE3020-S6-ATH (] 3 6 1.9 50 6 A 15,650
EMBE3025-S4-ATH [ ] 1.25 2.5 4 7.5 2.38 50 4 A 16,610
EMBE3025-S6-ATH (] ) : 4 7.5 2.38 50 6 A 16,610
EMBE3030-S4-ATH [ 1.5 3 4.5 9 2.9 70 4 A 16,610
EMBE3030-S6-ATH (] ) 4.5 9 2.9 70 6 A 16,610
EMBE3035-S4-ATH [ 1.75 35 5.5 10.5 3.4 70 4 A 16,610
EMBE3035-S6-ATH [ ] ) ) 5.5 10.5 3.4 70 6 A 16,610
EMBE3040-S4-ATH (] 2 4 6 12 3.9 70 4 B 16,610
EMBE3040-S6-ATH [ 6 12 3.9 70 6 A 16,610
EMBE3050-ATH [ 2.5 5 7.5 15 4.7 80 6 A 18,640
EMBE3060-ATH (] 3 6 9 18 5.7 90 6 B 19,760
EMBE3080-ATH [ ] 4 8 12 24 7.6 100 8 B 25,930
EMBE3100-ATH (] 5 10 15 30 9.5 100 10 B 32,990
EMBE3120-ATH [ 6 12 18 36 11.5 110 12 B 42,870
EMBE3160-ATH [ 8 16 24 48 15 140 16 B 87,750
EMBE3200-ATH ® 10 20 30 60 19 160 20 B 137,250
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Performance and positioning
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[Note] 3 : RE 2mm or higher does not have backdraft shape. Back taper on peripheral edge

(mm)
R—JLHR RERZE
RE Tolerance on RE

0.5~1.75 +0.005

_ATH Ei a m AERE 2~3 +0.007
Carbide Helixangle Variable 4~6 +0.010

EMBPE3

& size(mm) THEE — N —
mRO— K 1578 c g oy | B TR M | BN [ S b M B R e e | g o 9 OXAE B BT
ltem code Stock | Ball | “Tool 7~/ ¥ Underneck| Flute Neck | Under |Overall | Shank Approx d with respect to draft angle Suggested
radius | dia. [Neckangle| length | length | dia. |neckdia.| length | dia. Neck neck length () retail price

RE | DC |BHTA2| LU |APMX|BD2 | BD3 | LF [DCONMS| shape | g' | Gk |0.75°) 1° | 15| 28 | & *
EMBPE3010-6-09-ATH [ ) 09| 6 (0.8 |0.94/1103] 50 | 6 | A |2.70/8.36| 6.45| 6.66| 6.96| 7.19| 7.56(/10,690
EMBPE3010-8-09-ATH [ ) 09| 8 |0.8 |0.94|1.166] 55| 6 | A |2.70/7.55| 84 | 8.68] 9.05| 9.32| 9.93/10,830
EMBPE3010-10-09-ATH | @ 0.9 10 |0.8 |0.94|1229] 55| 6 | A |2.70/6.8810.33/10.71]11.13]11.43]12.39/10,830
EMBPE3010-12-09-ATH | @ 0.9 12 |0.8 [0.94|1291] 60| 6 | A |2.70/6.32|12.25/12.73|13.2 |13.54|14.85/10,940
EMBPE3010-14-09-ATH | @ 0.9 14 |0.8 [0.94|1354] 60| 6 | A |2.70)/5.85|13.77|14.75|15.27|15.65|17.31/10,940
EMBPE3010-16-09-ATH | @ 0.9] 16 |0.8 10.94|1.417) 60| 6 | A |2.70/5.4413.77(16.77|17.34{17.87|19.77 (10,940
EMBPE3010-18-09-ATH | @ 0.9 18 |0.8 10.94/1.480 65| 6 | A |2.70/5.0813.77/18.79/19.4 20.08/22.23/11,370
EMBPE3010-20-09-ATH | @ 05 | 1 0.9| 20 |0.8 10.94|1543] 65| 6 | A [2.70/4.7713.77/20.81|21.46|22.3 |24.68(11,370
EMBPE3010-22-09-ATH (@ | 0.9 22 0.8 |0.94/1.606] 70 6 | A |2.70/4.5 |13.77|22.82|23.51(24.52|27.14|/11,580
EMBPE3010-24-09-ATH | @ 0.9 24 |0.8 1094|1668 70| 6 | A |2.70/4.2513.77|24.84|25.57|26.73|129.6 (12,010
EMBPE3010-26-09-ATH | @ 0.9| 26 |0.8 |10.94|1.731] 70| 6 | A [2.70/4.0313.77|26.86|27.62|28.95/32.06(12,110
EMBPE3010-28-09-ATH | @ 0.9| 28 |0.8 |10.94|1.794| 75| 6 | A |2.70/3.8313.77/28.88/29.73|31.17|34.52| 12,320
EMBPE3010-30-09-ATH | @ 0.9| 30 |0.8 |10.94|1.857 75| 6 | A |2.70/3.6513.77/30.89/31.84|33.38/36.98|12,320
EMBPE3010-32-09-ATH | @ 0.9| 32 |0.8 1094|1920 80| 6 | A |2.70/3.4913.77/32.91|33.95/35.6 |39.43/13,080
EMBPE3010-34-09-ATH | @ 0.9| 34 |08 1094|1983 80| 6 | A |2.70/3.3413.77/34.92|36.07|37.82/41.89(13,080
EMBPE3010-36-09-ATH | @ 0.9 36 |0.8 10.94/2.045/ 80| 6 | A 12.70/3.2 113.77/36.94138.18(40.0344.3513,080
EMBPE3015-8-09-ATH [ ) 09| 8 (1.35/1.42|1628) 55| 6 | A |3.89/7.32| 854| 8.77| 9.1 | 9.35| 9.97(10,830
EMBPE3015-10-09-ATH | @ 0.9 10 [1.35/1.42|1.691| 55| 6 | A |3.89/6.63|10.5 [10.79]11.17{11.46/12.43/10,830
EMBPE3015-14-09-ATH | @ 09| 14 [1.35/1.42|1817) 60| 6 | A |3.89/5.57|14.39/14.83/15.31(15.71|17.35/10,940
EMBPE3015-16-09-ATH | @ 0.9 16 [1.35/1.42/1.880 60 | 6 | A |3.89/5.16/16.33/16.84|17.37{17.93/19.8 (10,940
EMBPE3015-18-09-ATH | @ 0.9 | 18 [1.35/1.42|1.943] 65| 6 | A |3.89/4.8118.24/18.86|19.43|20.14/22.26 10,940
EMBPE3015-20-09-ATH | @ 0.9 | 20 [1.35/1.42|2.005| 65| 6 | A [3.89/4.5 |19.64/20.88|21.49|22.36/24.72|11,370
EMBPE3015-22-09-ATH | @ 0.9 22 [1.35/1.42|2.068| 70| 6 | A |3.89)4.2219.64|22.89|23.55|24.57|27.18/12,110
EMBPE3015-24-09-ATH | @ 0.75! 1.5 0.9 24 [1.35/1.42|2131] 70| 6 | A [3.89/3.9819.64|24.91|25.6 |26.7929.64|12,220
EMBPE3015-26-09-ATH (@ | *710.9| 26 |1.35/1.42]2194| 70| 6 | A [3.89]3.77|19.64|26.93]|27.68/29.0132.1 {13,390
EMBPE3015-28-09-ATH | @ 0.9 | 28 [1.35/1.42|2.257| 75| 6 | A |3.89)3.5819.64|28.94|29.79|31.22|34.55/13,610
EMBPE3015-30-09-ATH | @ 0.9| 30 [1.35/1.42/2320] 75| 6 | A [3.89/3.4 |19.64/30.96|31.91(33.44/37.01|14,250
EMBPE3015-32-09-ATH | @ 0.9 ] 32 [1.35/1.42|2.382| 80| 6 | A |3.89)3.2419.64/32.97|34.02|35.66/39.47 14,680
EMBPE3015-34-09-ATH | @ 0.9 34 [1.35/1.42|12445 80| 6 | A |3.89/3.1 [19.64/34.99|36.13|37.8741.93/14,790
EMBPE3015-36-09-ATH | @ 0.9 | 36 [1.35/1.42|2508 80| 6 | A |3.89|2.97|19.64|37 |38.24]40.09 F##L| 14,890
EMBPE3015-38-09-ATH | @ 0.9 38 [1.35/1.42|2571 85| 6 | A |3.89)2.8519.64/39.02|40.36|42.3 |Fi5%L|15,110
EMBPE3015-40-09-ATH | @ 0.9 | 40 [1.35]1.42/2634] 85| 6 | A [3.89)2.74(19.64/41.03|42.47 44.52 | Fi5%L| 15,320
EMBPE3020-10-09-ATH | @ 0.9] 10 [1.7 1192|2180 65| 6 | A |4.24/6.35/|10.52|10.8 |11.17{11.45/12.38/10,830
EMBPE3020-16-09-ATH | @ 0.9 16 [1.7 1192|2369 60 | 6 | A |4.24/4.8616.36/16.85/17.3717.91/19.76| 10,940
EMBPE3020-20-09-ATH | @ 0.9] 20 [1.7 1192|2494 65| 6 | A |4.24/4.2 |20.16/20.88/21.49|22.34/24.68| 11,040
EMBPE3020-24-09-ATH | @ 0.9 24 [1.7 1192|2620 65| 6 | A |4.24/3.7 |205 |24.92/25.6 |26.77/29.59|11,680
EMBPE3020-30-09-ATH | @ |1 2 0.9 30 [1.7 1192|2809 70| 6 | A 14.24/3.14/20.5 |30.96/31.9 [33.42/36.97|12,440
EMBPE3020-36-09-ATH | @ 0.9 36 [1.7 |1.92|2997 80| 6 | A |4.24/2.73|20.5 |37.01|38.24|40.07 | Fi5%L| 16,070
EMBPE3020-40-09-ATH | @ 0.9 40 [1.7 |1.92|3.123] 80| 6 | A |4.24/2.51|20.5 |41.03|42.46|44.5 |Fi5%L|16,500
EMBPE3020-46-09-ATH | @ 0.9 46 [1.7 |1.92|3311] 90| 6 | A ]4.24/2.24|20.5 |47.08/48.8 |51.15 Fi%l| 18,640
EMBPE3020-60-09-ATH | @ 0.9 60 [1.7 [1.92/3.751/100 | 6 | A 14.24/1.79|20.5 |61.16]63.59 4L T4l 19,500
EMBPE3025-16-09-ATH | @ 09|16 |2 2.4 12839 60| 6 | A |5.18/4.5216.48/16.9 |17.4 |17.94/19.7711,370
EMBPE3025-24-09-ATH | @ 09|24 |2 2.4 13091 65| 6 | A |5.18]3.3924.19/24.96|25.62|26.81|29.6 |12,750
EMBPE3025-30-09-ATH | @ |1.25/ 25|/ 0.9| 30 |2 2.4 13279 70| 6 | A |5.18]2.8624.88|31.01/31.94|33.46 | F#5#L| 14,040
EMBPE3025-40-09-ATH | @ 0.9 40 |2 2.4 13593 80| 6 | A |5.18]2.2624.88/41.07|42.51]44.54 | T¥#L| 15,530
EMBPE3025-50-09-ATH | @ 0.9 50 |2 2.4 13908 90| 6 | A |5.18]1.87/24.88|51.14/53.07| Tkl | F4HL] 18,000
EMBPE3030-16-09-ATH | @ 0.9 16 |25 |2.86/3284 55| 6 | A |6.95/4.1116.67|17 |17.46/18.05/19.87/11,370
EMBPE3030-20-09-ATH | @ 0.9 20 |25 |2.86/3409] 60| 6 | A |6.95/3.5 |20.59/21.03|21.57|22.48/24.78/13,390
EMBPE3030-24-09-ATH | @ 0.9 24 |25 |2.86|3535 65| 6 | A |6.95/3.04|24.51/25.06]25.72/26.92|29.7 /13,510
EMBPE3030-30-09-ATH | @ |1.5 | 3 0.9 | 30 |25 |2.86|3.724] 70| 6 | A |6.95/2.5430.35/31.1 |32.06|33.56 F4#L 14,040
EMBPE3030-40-09-ATH | @ 0.9 40 |25 |2.86/4.038 80| 6 | A |6.95|2 34.28141.16|42.62| T4 ikl 15,530
EMBPE3030-50-09-ATH | @ 0.9 | 50 |2.5 [2.86]4.352] 90 | 6 | A |6.95|1.65 34.28/51.22|53.18| 4L T44L) 18,000
EMBPE3030-60-09-ATH | @ 0.9 60 2.5 [2.86/4.666/100 | 6 | A 16.95/1.4 134.28/61.28 T4l FHkL TH6L 19,820

F#575 L No interference.
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[Note] 3 : RE 2mm or higher does not have backdraft shape. Back taper on peripheral edge

(mm)
ﬂ'i'—é lé#zé REAZE

=
Tolerance on RE

0.5~1.75 +0.005

o ATH ) ) ] e
AN Carbide Helix angle Vgiable 4~6 +0.010

EMBPE3 '

Y i Size(mm) THaE . )\
BRO— K 1558t sy | 28T R O | R B0 S W ERRER | L9 OXFE PR BRI
ltem code Stock | Ball Tool |7~/ V#A| Underneck| Flute | Neck | Under |Overall | Shank Approx s

(u) with respect to draft angle Suggested

radius | dia. ([Neckangle| length | length | dia. |neckdia.| length | dia. Neck | ecklength retail price
¥

RE | DC [BHTA2| LU |APMX| BD2 | BD3 | LF |DCONMS| shape | g' | Q¢ [0.75°| 1° | 15| 20 | 3

2.75| 3.36/ 3901| 60| 6 7.20|3.09 [20.6 | 21.03] 21.56/22.46/24.73| 13,610
30| 2.75| 3.36| 4216| 70 7.20(2.21 |30.36| 31.1 | 32.05[33.54 | Fi§#6L| 13,610

EMBPE3035-20-09-ATH
EMBPE3035-30-09-ATH

o
©
N
o

EMBPE3035-40-09-ATH 1.75| 3.5 40| 2.75| 3.36| 4530| 80 7.20(1.72 |34.53| 41.16) 42.61| FiRL|FiBL) 17,360
EMBPE3035-50-09-ATH 50| 2.75| 3.36| 4844) 90 7.20(1.41 |34.53| 51.22) FHAL| FisRL | FiEBL) 20,470
EMBPE3035-60-09-ATH 60| 2.75| 3.36] 5.158) 100 7.20(1.19 |34.53| 61.27) FHAL| AL TEBL 22,390
EMBPE3040-20-09-ATH 20| 6 | 39 | 4339 70 — |2.62 |20.77) 21.13| 21.62|22.58 | $#40L| 13,610
EMBPE3040-30-09-ATH 30| 6 |39 |4654) 80 — 11.84 30.61) 31.19| 3218 FiHL F44L[ 13,720
EMBPE3040-40-09-ATH 40| 6 | 3.9 |49%8 90 — [1.42 |40.38| 41.25 F54L|FHRL FEBL 17,360
EMBPE3040-50-09-ATH 2 4 50| 6 | 3.9 | 5282 100 — |1.16 |45.15| 51.3 | FiRL|FBL TH4L[ 19,820
EMBPE3040-60-09-ATH 60| 6 | 3.9 |559) 110 — 10.97 |45.15 | Fnl | TH4L FE4L F56L| 19,820
EMBPE3040-70-09-ATH 70| 6 | 3.9 |59101120 — |1.58 |45.15| 714 | 74.43|Fi56L TH4L| 24,860
EMBPE3040-80-09-ATH 80,6 |39 6224 130 — |1.4 145.15) 81.45| TRl | TiSBL THHL| 24,860

EMBPE3050-30-09-ATH
EMBPE3050-40-09-ATH
EMBPE3050-50-09-ATH
EMBPE3050-60-09-ATH
EMBPE3050-70-09-ATH
EMBPE3050-80-09-ATH
EMBPE3060-30-09-ATH

30| 75|49 |5606 80
40| 75 | 49 |591] 90
50| 7.5 | 49 |6.23) 100
60| 75| 49 |6549) 110
70| 7.5 | 49 | 6.863) 120
80, 7549 |7177130
30| 9 |59 [6559] 80

— [2.6 [30.72] 31.24] 32.24/33.7 |F¥HHL 21,440
— |2.03 |40.54) 41.29| 42.8 |44.78 | F¥#L| 22,000
— |1.67 |50.24| 51.35| 53.36| Fi5BL Fh4L| 23,570
— [1.42 |51.67| 614 |TH4L FE4L| Fi56L| 23,800
— 11.23 |51.67| 7.45/FH4L FE4L T6L| 27,270
— 11.09 |51.67 | 81.49 Finl FuL Fh4L 30,300
— 11.89 30.81| 31.29| 32.29| FifHU TH4L| 21,440

25 | 5

00|00|00|00|00|00 |00 0000 (00|00 |00 ||| OH|O)|OH|O) | O O[O

EMBPE3060-40-09-ATH 40 59 |6873] 90 — [1.45 [40.66| 41.34) F5RL|THRL FEL| 22,900
EMBPE3060-50-09-ATH 50 5.9 | 7.188| 100 1.18 [50.46 | 51.39| Fi56L| TRl Th4l| 25,030
EMBPE3060-60-09-ATH 5.9 | 7502 110 — 10.99 |58.18 | ThuL| Tl FauL Th4L) 28,510

EMBPE3060-70-09-ATH
EMBPE3060-80-09-ATH
EMBPE3060-100-09-ATH
EMBPE3060-120-09-ATH
EMBPE3080-40-09-ATH
EMBPE3080-50-09-ATH
EMBPE3080-60-09-ATH
EMBPE3080-70-09-ATH
EMBPE3080-80-09-ATH
EMBPE3080-100-09-ATH
EMBPE3080-120-09-ATH
EMBPE3100-50-09-ATH
EMBPE3100-60-09-ATH
EMBPE3100-75-09-ATH
EMBPE3100-81-09-ATH
EMBPE3100-100-09-ATH
EMBPE3100-120-09-ATH
EMBPE3120-60-09-ATH
EMBPE3120-80-09-ATH
EMBPE3120-100-09-ATH
EMBPE3120-120-09-ATH

5.9 | 7816/ 120 10
5.9 |8130 130, 10
59 | 8759150, 10
1201 9 | 5.9 19387/ 200 10
40112 | 7.9 |8779/100]| 10
50|12 | 7.9 9093110 10
60|12 | 7.9 | 9408 120 10
70112 |79 |9722/130| 10
8012 | 7.9 110036 140 | 12
10012 | 7.9 |10.664| 160 | 12
120 112 | 7.9 |11.293| 200 12
50|15 | 9.9 [10.999] 120| 12
60|15 | 9.9 [11.313/130| 12
75115 | 9.9 [11.785| 140| 12
8115 | 9.9 /12000 150 | 12
100 /15 | 9.9 [12570| 170 | 16
120 /15 | 9.9 |13.198] 200 | 16
60|18 [11.9 [13219| 140| 16
80 /18 |11.9 |13847/ 160 | 16
100 |18 [11.9 |14476]| 180 | 16
120 (18 |11.9 [15.104| 200 16

— 11.59 |58.18| 71.48| 74.54 Fi5HU TH4L| 36,590
— 11.41 15818 81.53| T4l T4l F56L| 38,040
— 11.15|58.18|101.61| Ti54L T4l F6L| 44,320
— [0.97 |58.18 | FisHL FhRL| ThRL FiEL| 52,520
— [1.48 [40.85| 41.42) F5RL| TR Fi6L| 28,400
— (1.2 [50.71] 51.47 F54L|FhRL F6L 30,190
- 60.53 | FhL | FEBU| FE6L FHL 32,100
— 10.86 |70.22| Fihl | T4l FE4L F56L| 33,900
— [1.43|71.21| 81.6 | T4l FE4L FB6L| 41,860
— [1.16 |71.21]101.76| Ti4L | F54L| F56L| 48,930
— 10.98 | 71.21 | TBhRL | Th4L FE4L T6L| 48,930
— [1.21]50.89| 51.55/Fi4L F54L| F546L| 37,710
— 11.02 |60.76| 61.59 T4l FE4L| F6L| 39,620
— 10.81 |75.49 | TH4L| Tl | F6L Fh4L] 41,860
— 10.76 |81.04 | TH4L| TRl F6L FH4L 51,180
— [1.73 |84.25101.07|103.56| F#4L| THHL| 65,760
— 11.45|84.25121.17 FH4L FB4L F86L| 71,480
— 11.99 60.27) 60.96] 62.38 Fi5BU TH4L| 57,010
— 11.49 |80.12] 81.06| 54l FiuL| Fh4l| 62,620
— |1.2 |97.28/101.16| 54l F6L | Fh4l| 68,230
-1 97.28 | Finl | TH4L TEHL TE6L| 73,620

000000000 OCOCOOOGCOOOOOGOIOGOONOOEOIOONONONOIONONONONOONONONONONONONONOO
O|0|0|0|0|0|O|m|m|m|m|>>> Mm@ m 3> > >3 MmO m> 0> 3> > > >> > 0mm > >m> > > >
|

w
[}
©|0|9/0|0/0|0/0|0/0|0|00000 0000 0000000000000 000000000
to|w|i|w|w|wv|w|v|wo|v]o|v|o|o|o|o|v|o|o|o|o|o|o|oo]oo|o|o]o|o]o|o|o|oo|oo|oo|oo
o
o

.Eﬁ2ﬁ§¥ﬁm Detail of neck shape

BZIR Neck shape A B BERZAR Neck shape C Undﬁzingm

N, Unger Neck - "
I=N=FIN e el
Compound neck shape o B BTR
=50 B BR=4 B D inderneok

24N Neck shape BRI \Neckred 24N\ Neck shape UnderNesk | 20° o length
T—I\GL Lengh | A F—7%20° Lenain HEEH :
Without taper - 1°r {1 Taper 20° s - Draft angle - FSAE Ok
Interference

angle

O] | iZEFEERTI . @ : Stocked items. FH7E L © No interference.
0]
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Re-grinding, Recommended Cutting Conditions

o ﬁﬁﬁ%iﬂﬁﬁﬁ _%§ Re-grinding compatibility range table

SA > F g REH
ARI—K AR e A RIEREAEREm
Item code Product name e u:;tool il Shape y“g Outer dia. Iyl\ End

EMBE-ATH IRYIAFT—RR—=)LIRYa—ay ANU—hF1T 1 ~20| (== | 500 | 4~20

Epoch Mega Feed Ball Evolution -Straight type

EMBPE-ATH EITﬁwb%ﬁ?«f—l*‘ﬂ"x‘—)bIrﬁU:—Day RIVVRYD || <12 | e | X n) | A~12
poch Mega Feed Ball Evolution -Pencil type

ATEOBREL. HitlCTRMESV FRETnERIAZBRULET .

For regrinding of this tool, please ask our company. We will reproduce the special tip section shape.

[}¥E] EMBPE-ATHIJFHNELDI=HETREH 10D EOTEDBRER TEXBADTTTELIEEL,

[Note] EMBPE-ATH has a special flute shape. Because of this, regrinding is not possible for tools with a under neck length of more than 10D

o *?%LE{")J ‘ﬁ“%ﬁ:i Recommended cutting conditions
EMBE-ATH ZI"J_I\Q’fj Straight type
<ﬁj][|:|:> Roughing

‘;",‘/ =it T IE| 7')/ \— Fyﬁm' iﬁ)\ﬂﬁlﬁ Pre-hardened steels, Hardened steels
I C%(fé%@egs%%s%ls (25T0028§eH@$RC) (40~50HRC)
ork material - ~ | AA SR =8 |
ok matera S50C, S550 HPM7, SCM440, . R
SKD61, SKT4 SKD61, CENAT, HPM-MAGIC, NAK8O|DAC-MAGIC, DACS5, DH31

t-lsarevEoc| B [EoEE| L) | . | OEM EORE| . | . | OEM EORE| . | . | DEM | EOEE| . | .
Ball radius | Tool dia. n vi mm mm n vf mm mm n vf mm mm n vi mm mm
(mm) (mm) min-' | mm/min min' | mm/min min-' | mm/min min' | mm/min
0.5 1 50,000| 2,360 | 0.100|0.300]50,000| 2,360 | 0.100|0.300]50,000| 2,230 | 0.100/0.300|28,700| 1,160 | 0.060|0.180
0.75| 1.5 [46,700| 3,530 | 0.150|0.450]42,500| 3,210 | 0.150|0.45038,200| 2,720 | 0.150(0.450(19,100| 1,240 | 0.090|0.270
1 2 ]35,000| 3,750 | 0.200{0.60031,800| 3,410 | 0.200|0.600(28,700| 2,900 | 0.200|0.60014,300| 1,310 | 0.120|0.360
1.25| 2.5 128,000 3,810 0.250|0.750(25,500| 3,470 | 0.250/0.750122,900| 2,940 | 0.250|0.750]11,500| 1,340 | 0.150|0.450
1.5 3 |[23,400| 3,890 | 0.300/0.900/21,200| 3,530 | 0.300{0.900|19,100| 3,000 | 0.300|0.900| 9,600| 1,370 |0.180|0.540

1.75| 3.5 (20,000| 4,010 0.350|1.050]18,200| 3,650 | 0.350|1.050|16,400| 3,100 | 0.350|1.050| 8,200| 1,410 | 0.210|0.630

2 4 |17,500| 4,100 | 0.400| 1.200]15,900| 3,730 | 0.400| 1.200]14,300| 3,160 | 0.400|1.200| 7,200| 1,450 | 0.240|0.720
2.5 5 ]14,000| 4,280 | 0.500{1.500{12,700| 3,880 | 0.500|1.500{11,500| 3,310 | 0.500{1.500| 5,700| 1,490 | 0.300|0.900
3 6 [11,700] 4,420 | 0.600|1.800]10,600| 4,010 | 0.600|1.800| 9,600| 3,420 | 0.600|1.800( 4,800| 1,560 | 0.3601.080
4 8 8,800/ 4,660 | 0.800{2.400| 8,000| 4,230 | 0.800/2.400| 7,200| 3,590 | 0.800|2.400| 3,600 1,630 | 0.480|1.440
5 10 7,000| 4,850 | 1.000|3.000| 6,400| 4,440 | 1.000{3.000| 5,700| 3,720 | 1.000/3.000| 2,900| 1,720 | 0.600|1.800
6 12 5,800| 4,600 | 1.200|3.600| 5,300| 4,210 | 1.200|3.600| 4,800| 3,590 | 1.200|3.600| 2,400| 1,630 | 0.720|2.160
8 16 4,400| 4,440 | 1.600|4.800| 4,000| 4,030 | 1.600|4.800( 3,600| 3,420 | 1.600|{4.800| 1,800| 1,560 | 0.960|2.880
10 20 3,500| 3,880 | 2.000|6.000{ 3,200| 3,550 | 2.000|6.000{ 2,900| 3,030 | 2.000|{6.000| 1,400| 1,330 | 1.200]|3.600
BEA NS BEANH

HEIFA Hardened steels Hardened steels

Work material (50~55HRC) (55~B5HRC)
HPM38, SKD6 1 SKD11, YXR3, YXR33

T-l4ERE[ShEoC| mER |momm| o | . | EEH [xoEE| o, | .
Ball radius | Tool dia. n vi mm mm n Vi mm mm
(mm) (mm) min-' | mm/min min-' | mm/min

0.5 1 50,000| 1,870 | 0.070|0.210]44,600| 1,250 | 0.050|0.150 [:‘='=
A=

0.75| 1.5|34,000| 2,030 |0.105|0.315(29,700| 1,340 | 0.075|0.225 - - . —
| 2 L_A . —32
1 2 |25,500] 2,160 | 0.1400.420[22,300] 1,420 | 0.100] 0.300 ®*fgjfc\””1ﬂ’4*l SOEC BT SV hERALC

1.25| 2.5 )20,400| 2,200 | 0.175/0.525|17,800| 1,440 | 0.125|0.375  Q@Tc=EZR TSI, SHEEOEHEERLIEEL,

1.5 | 3 [17,000] 2,240 | 0.210[0.630]|14,900| 1,480 0.150/0.450 DT DYIKIRHKISTHIRHDERERT BDOTY . RED
1.75| 3.5 |14,600] 2,320 | 0.245/0.735[12,700| 1,520 | 0.175/0525 ML TIXANTAIR. B8, EFRHEMEICIORFZREL T
2 4 [12,700] 2,350 [ 0.280]0.840[11,100] 1,550 | 0.200]0.600 _ STEsLo

@ORMOEEED BDIEVSEICE. EEHEXDEEZR
2.5 5 [10,200| 2,460 | 0.350|1.050| 8,900| 1,620 | 0.250|0.750 CHETRFTIEE,

3 6 8,500| 2,540 | 0.420|1.260| 7,400| 1,670 | 0.300|0.900
8 6,400| 2,680 | 0.560| 1.680| 5,600| 1,760 | 0.400(1.200  [Note]
10 5,100| 2,790 | 0.700]2.100| 4,500| 1,860 | 0.500]1.500 @ Use the appropriate coolant for the work material and machining shape.

(@ Use as highly rigid and accurate machine as possible.
12 4,200| 2,640 | 0.840|2.520| 3,700( 1,750 | 0.600| 1.800 (3 These conditions are for general guidance; in actual machining conditions

adjust the parameters according to your actual machine and work-piece

16 3,200| 2,550 | 1.120{3.360| 2,800| 1,680 | 0.800|2.400 conditions.
20 2500/ 2.190 | 1.400| 4.200| 2.200| 1.450 | 1.0001 3.000 @ If the rpm available is lower than that recommended please reduce the

feed rate to the same ratio.

o0 o O
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Recommended Cutting Conditions

EMBE-ATH Zl\b_l‘g’fj Straight type

<1iJ:|fﬂ[|I> Finishing

oS i = TEH TUN\— RV BEANSE
i Carbon steels, Alloy steels Tool steels Pre-hardened steels, Hardened steels
WREE (180~250HB) (25~40HRC) (40~50HRC)
S50C, S55C HPM7, SCM440, SKD61, CENAT, HPM-MAGIC, NAK80
SKD61, SKT4 DAC-MAGIC, DAC55, DH31
WA i ey | somE |, o | B EomE o | B zomE N
Bal(lrrrfr’nd)ius T‘i,’j{,ﬁ‘f"- min-t mm/min mm mm min-t mm/min mm mm min-t mm/min mm mm
0.5 1 50,000 | 1,640 |0.02~0.05| 0.02 | 50,000 | 1,640 |0.02~0.05| 0.02 | 50,000 | 1,550 |0.02~0.05| 0.02
0.75 1.5 | 50,000 | 2,630 |0.02~0.07| 0.03 | 50,000 | 2,630 |0.02~0.07| 0.03 | 50,000 | 2,480 |0.02~0.07| 0.03
1 2 47,800 | 3,560 [0.02~0.10| 0.04 | 44,600 | 3,320 |0.02~0.10| 0.04 | 41,400 | 2,910 |0.02~0.10| 0.04
1.25 2.5 | 38,200 | 3,680 |0.05~0.12| 0.05 | 35,700 | 3,440 [0.05~0.12| 0.05 | 33,100 | 3,010 |0.05~0.12| 0.05
1.5 3 31,800 | 3,840 |0.05~0.15| 0.06 | 29,700 | 3,590 |0.05~0.15| 0.06 | 27,600 | 3,150 |0.05~0.15| 0.06
1.75 3.5 | 27,300 | 3,890 |0.05~0.15| 0.07 | 25,500 | 3,640 |0.05~0.15| 0.07 | 23,700 | 3,190 |0.05~0.15| 0.07
2 4 23,900 | 3,940 |0.05~0.20| 0.08 | 22,300 | 3,670 |0.05~0.20| 0.08 | 20,700 | 3,220 |0.05~0.20| 0.08
2.5 5 19,100 | 4,060 |0.05~0.25| 0.1 17,800 | 3,780 |0.05~0.25| 0.1 16,600 | 3,330 |0.05~0.25| 0.1
3 6 15,900 | 4,180 |0.05~0.3 | 0.12 | 14,900 | 3,920 |0.05~0.3 | 0.12 | 13,800 | 3,430 |0.05~0.3 | 0.12
4 8 11,900 | 4,380 |0.05~0.4 | 0.16 | 11,100 | 4,080 |0.05~0.4 | 0.16 | 10,400 | 3,620 |0.05~0.4 | 0.16
5 10 9,600 | 4,330 |0.05~0.5 | 0.2 8,900 | 4,020 [0.05~0.5 | 0.2 8,300 | 3,540 [0.05~0.5 | 0.2
6 12 8,000 | 4,290 (0.05~0.6 | 0.24 | 7,400 | 3,970 |0.05~0.6 | 0.24 | 6,900 | 3,500 |0.05~0.6 | 0.24
8 16 6,000 | 3,990 |0.05~0.8 | 032 | 5,600| 3,730 |0.05~0.8 | 0.32 | 5,200 | 3,270 |0.05~0.8 | 0.32
10 20 4,800 | 3,700 [0.05~1.0 | 0.4 4,500 | 3,470 [0.05~1.0 | 0.4 4,700 | 2,990 [0.05~1.0 | 0.4
B BEANSE
?Eh’u*;_" Hardened steels Hardened steels
Work material (50""55HRC) (55~65HRC)
HPM38, SKD61 SKD11, YXR3, YXR33
MR AE | g | womm | o | EEM | zoEE | e
Ball radius | Tool dia. o Vi mm mm W Vi mm mm
(mm) (mm) min-! mm/min min-! mm/min
0.5 1 50,000 | 1,320 |0.02~0.05| 0.02 | 50,000 990 |0.02~0.05| 0.02
0.75 1.5 | 44,600 | 1,880 |0.02~0.07| 0.03 | 38,200 | 1,210 |0.02~0.07| 0.03
1 2 33,400 | 1,990 |0.02~0.10| 0.04 | 28,700 | 1,290 |0.02~0.10| 0.04
1.25 2.5 | 26,800 | 2,070 |0.05~0.12| 0.05 | 22,900 | 1,330 |0.05~0.12| 0.05
1.5 3 22,300 | 2,160 [0.05~0.15| 0.06 | 19,100 | 1,390 |0.05~0.15| 0.06
1.75 3.5 | 19,100 | 2,180 |0.05~0.15| 0.07 | 16,400 | 1,410 |0.05~0.15| 0.07
2 4 16,700 | 2,200 |0.05~0.20| 0.08 | 14,300 | 1,420 |0.05~0.20| 0.08
2.5 5 13,400 | 2,280 |0.05~0.25| 0.1 11,500 | 1,470 |0.05~0.25| 0.1
3 6 11,1700 | 2,340 |0.05~0.3 | 0.12 | 9,600 | 1,520 |0.05~0.3 | 0.12
4 8 8,400 | 2,480 (0.05~0.4 | 0.16 | 7,200 | 1,600 |0.05~0.4 | 0.16
5 10 6,700 | 2,420 |0.05~0.5 | 0.2 5,700 | 1,550 |0.05~0.5 | 0.2
6 12 5,600 | 2,410 |0.05~0.6 | 0.24 | 4,800 | 1,550 |0.05~0.6 | 0.24
8 16 4,200 | 2,240 |0.05~0.8 | 0.32 3,600 | 1,440 |0.05~0.8 | 0.32
10 20 3,300 | 2,040 |0.05~1.0 | 0.4 2,900 | 1,350 |0.05~1.0 | 0.4

[FE] omsr MIRRCEDE T OBEEs—S Y NEERAL TS,
@T=EDIIITERIE. SREORMZE CERIEEL. )
@ DA RIFIHISRH DERZT I HDTY . REDI T TIEIN TR, BH. ERAMEICKORMGZRHBL TIEE0,
@D BN EDIFVSEI(CIF. BERHEEDREZB ULLERTTIFTLEELY,
[Note] @ Use the appropriate coolant for the work material and machining shape.
(@ Use as highly rigid and accurate machine as possible.

(3 These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.



<1E\IJE2]”I> Side cutting

R - S TE TUIN— R4 BEANEE Pre-hardened steels, Hardened steels
| CE0-E50HD) (25 40HRO) T T
e ma S50C, S55C HPM?7, SCM440, Froo nti b it e
SKD61, SKT4 SKD61, CENAT, HPM-MAGIC, NAK8Q| DAC-MAGIC, DAC55, DH31
Sl e mEN AOBE| |, |EEM | EvmE| |, |GG Eome| |, |©Em 0w |,
Ba(”rrzfr?)ius T‘ig{rﬂ‘f“- mint | mm/min| ™ mm mint | mm/min| ™ mm mint | mm/min | ™ mm mint | mm/min | ™ mm
0.5 1 50,000| 2,700 | 1.0]0.100/50,000| 2,480 | 1.0|0.075]|50,000| 2,230 | 1.0 |0.050|28,700| 1,160 | 1.0|0.050
0.75| 1.538,200| 3,300 | 1.5|0.150(38,200| 3,030 | 1.5|0.113]38,200| 2,720 | 1.5|0.075]19,100| 1,240 | 1.5|0.075
1 2 ]28,700| 3,510 | 2.0|0.200]/28,700| 3,220 | 2.0|0.150|28,700| 2,900 | 2.0|0.100{14,300| 1,310 | 2.0|0.100
1.25| 2.5|22,900| 3,570 | 2.5|0.250[22,900| 3,270 | 2.5|0.188|22,900| 2,940 | 2.5|0.125(11,500| 1,340 | 2.5|0.125
1.5 3 [19,900| 3,630 | 3.0]0.300/19,100| 3,330 | 3.0|0.225|19,100| 3,000 | 3.0 |0.150| 9,600| 1,370 | 3.0|0.150
1.75| 3.5 [16,400| 3,760 | 3.5|0.350/16,400| 3,450 | 3.5|0.263]|16,400| 3,100 | 3.5|0.175| 8,200| 1,410 | 3.5|0.175
2 4 |[14,300| 3,830 | 4.0]0.400/14,300| 3,510 | 4.0|0.300|14,300| 3,160 | 4.0 |0.200| 7,200| 1,450 | 4.0|0.200
2.5 5 ]11,500| 4,020 | 5.0|0.500/11,500| 3,680 | 5.0|0.375|11,500| 3,310 | 5.0 |0.250| 5,700| 1,490 | 5.0|0.250
3 6 9,600| 4,150 | 6.0 |0.600f 9,600| 3,800 | 6.0|0.450| 9,600| 3,420 | 6.0|0.300| 4,800| 1,560 | 6.0 |0.300
4 8 7,200| 4,350 | 8.0(0.800f 7,200| 3,990 | 8.0|0.600| 7,200| 3,590 | 8.0|0.400| 3,600| 1,630 | 8.0|0.400
5 10 5,700| 4,510 | 10.0 | 1.000| 5,700| 4,140 | 10.0 | 0.750( 5,700| 3,720 | 10.0 |0.500( 2,900| 1,720 | 10.0 | 0.500
6 12 4,800| 4,350 | 12.0|1.200| 4,800 3,990 | 12.0|0.900| 4,800| 3,590 | 12.0 | 0.600| 2,400| 1,630 | 12.0|0.600
8 16 3,600| 4,150 | 16.0|1.600| 3,600/ 3,800 | 16.0 | 1.200| 3,600| 3,420 | 16.0 | 0.800| 1,800| 1,560 | 16.0 | 0.800
10 20 2,900/ 3,670 | 20.0 | 2.000| 2,900| 3,370 | 20.0 | 1.500f 2,900| 3,030 | 20.0 | 1.000| 1,400| 1,330 | 20.0 | 1.000
BEAH AN
AL Hardened steels Hardened steels
Work material (50~55HRC) (55~65HRC)
HPM38, SKD61 SKD11, YXR3, YXR33
MAAE) AE | ey |womm| | L | EEm momm) |
Ba(”,;?nd)ius T‘iﬁ,';']“)"" mﬁr1 mm‘7:nin mm mm mir:r1 mm‘xnin mm mm
0.5 1 50,000/ 1,870 | 1.0|0.050/44,600| 1,210 | 1.0|0.02
0.75| 1.5|34,000| 2,030 | 1.5|0.075/29,700| 1,290 | 1.5|0.03
1 2 |25,500| 2,160 | 2.0/0.100|22,300| 1,380 | 2.0 | 0.04
1.25| 2.5 (20,400| 2,200 | 2.5|0.125|17,800| 1,400 | 2.5| 0.05
1.5 3 [17,000] 2,240 | 3.0|0.150[14,900| 1,430 | 3.0|0.06
1.75| 3.5|14,600| 2,320 | 3.5|0.175[12,700| 1,470 | 3.5| 0.07
2 4 112,700| 2,350 | 4.0|0.200(11,1700| 1,500 | 4.0| 0.08
2.5 5 [10,200| 2,460 | 5.0|0.250| 8,900| 1,570 | 5.0 0.10
3 6 8,500| 2,540 | 6.0|0.300| 7,400/ 1,610| 6.0|0.12
4 8 6,400/ 2,680 | 8.0(0.400| 5,600 1,710 | 8.0|0.16
5 10 5,100/ 2,790 | 10.0 |0.500| 4,500| 1,800 | 10.0 | 0.20
6 12 4,200| 2,640 | 12.0|0.600| 3,700| 1,690 | 12.0 | 0.24
8 16 3,200| 2,550 | 16.0|0.800| 2,800| 1,630 | 16.0 | 0.32
10 20 2,500| 2,190 | 20.0 | 1.000| 2,200| 1,410 | 20.0 | 0.40
~B62HRC 62~65HRC
LI T ORGSR 1° 0.5° S AUAILTUITIOTEIE, TERD1 6ELLER OEFRBICREEE .
=— HAUDIVTIITRORARSIFTERUT (1DIUTF) [CERELZE L,
NU?J)IJ?"‘\?JI]IH%(DJ%DEE 15“@7]”:[%14:@70% 2 Set the hole diameter for helical boring to between 1.6 and 2.0 times the tool diameter.
Feed rate for helical boring 70% of side cutting conditions % Set the maximum depth for helical boring to the tool diameter or smaller (< 1D).
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Work material

Carbon steels, Alloy steels

(180~250HB)
S50C, S55C

TE#

Tool steels
(25~40HRC)
HPM7, SCM440
SKD61, SKT4

TUJ\— R /8- BEA N (40~50HRC)

Pre-hardened steels, Hardened steels

BREIA
Free-cutting materials
SKD61, CENAI1
HPM-MAGIC, NAK80
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High-toughness materials
DAC-MAGIC
DAC55, DH31

BEAN

Hardened steels

(50~55HRC)
HPM38, SKD61
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Hardened steels

(55~B65HRC)

SKD11, YXR3
YXR33
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6

50,000 2,160 |0.090|0.270

50,000 2,160 |0.090|0.270

48,000| 1,9400.090/0.270

26,700/ 1,080 | 0.081]0.243

42,600/ 1,380 | 0.063]0.189

37,300] 910{0.0450.135

8

50,000 2,160 |0.090|0.270

50,000 2,160 |0.090|0.270

48,000| 1,9400.090/0.270

26,700/ 1,080 | 0.081|0.243

42,600/ 1,380 | 0.063]0.189

37,300] 9100.045]0.135

10

50,000| 2,1600.080{0.240

48,700/ 2,100 /0.080|0.240

43,900/ 1,780 /0.080|0.240

24,400] 990|0.072|0.216

39,000] 1,260 | 0.056|0.168

34,100] 8300.040/0.120

12

49,700| 1,91010.070/0210

44,700| 1,72010.070/0.210

40,200| 1,4500.0700.210

22,400/ 810|0.063]0.189

35,800 1,030 | 0.049]0.147

31,300] 680 (0.035]0.105

14

44,600| 1,710/0.0600.180

40,100 1,5400.0600.180

36,100/ 1,300|0.060|0.180

20,100{ 720|0.054|0.162

32,100] 920{0.042|0.126

28,100| 6100.030]0.090

16

44,600 1,710|0.0600.180

40,100/ 1,54010.0600.180

36,100| 1,300 |0.060|0.180

20,100{ 720|0.054|0.162

32,100] 920{0.042|0.126

28,100] 6100.030/0.090

18

40,100/ 1,540 /0.050{0.150

36,100] 1,390{0.050{0.150

32,500] 1,170{0.050{0.150

18,100] 6500.0450.135

28,900] 8300.035/0.105

25,300] 5500.025/0.075

20

40,100| 1,5400.050/0.150

36,100 1,390 |0.050|0.150

32,500 1,1700.050|0.150

18,100, 650/0.045/0.135

28,900| 830{0.035]0.105

25,300 550 (0.025|0.075

22

35,000 1,340|0.040|0.120

31,500 1,210{0.040|0.120

28,400 1,020|0.040|0.120

15,800 570/0.036|0.108

25,2001 730 {0.028|0.084

22,100 480 {0.020|0.060

24

30,600 1,1800.030{0.090

27,500/ 1,060 |0.030{0.090

24,800/ 890|0.030{0.090

13,800 5000.0270.081

22,000{ 630 (0.021]0.063

19,300, 420 |0.015]0.045

26

30,600| 1,18010.0300.090

27,500/ 1,060 |0.030{0.090

24,800/ 890|0.030{0.090

13,800 5000.0270.081

22,000] 630 |0.021/0.063

19,300 420 |0.015]0.045

28

25,500] 8600.020{0.060

22,900] 770{0.020{0.060

20,600] 6500.020{0.060

11,500{ 3600.018)0.054

18,300] 460 |0.014)0.042

16,100] 300 |0.010/0.030

30

25,500 860 0.020|0.060

22,900{ 7700.020|0.060

20,600/ 650 0.020|0.060

11,500 360 /0.0180.054

18,300 460 |0.014]0.042

16,100, 300 |0.01010.030

32

21,000{ 710]0.010]0.030

18,900 6400.010/0.030

17,000/ 5400.010/0.030

9,500/ 300{0.009|0.027

15,100, 380 |0.007|0.021

13,200) 250 |0.005]0.015

34

15,900 5300.005|0.015

14,300 4800.005/0.015

12,900) 4100.005/0.015

7,200] 230{0.005|0.014

11,500, 290 |0.004/0.01

10,000 190 |0.003]0.008

36

15,900 5300.005/0.015

14,300 4800.005/0.015

12,900) 4100.005/0.015

7,200] 230{0.005|0.014

11,500 290 |0.004/0.01

10,000, 190 |0.003]0.008

0.75

8

39,500| 2,670{0.135|0.405

35,500| 2,400{0.135|0.405

32,000| 2,070{0.135|0.405

17,8001 1,150 |0.122 |0.365

28,400| 1,530 | 0.0950.284

24,900 1,010 | 0.068|0.203

10

39,500/ 2,670 |0.135|0.405

35,500/ 2,400 |0.135|0.405

32,000{ 2,070 |0.135|0.405

17,800) 1,150 |0.122 0.365

28,400 1,530 | 0.095| 0.284

24,900{ 1,010 | 0.068|0.203

14

36,100| 2,440|0.120|0.360

32,500/ 2,1900.120|0.360

29,200/ 1,8900.120|0.360

16,200/ 1,050 |0.1080.324

26,000 1,400 | 0.084|0.262

22,700 920 {0.060|0.180

16

33,100] 1,9900.105/0.315

29,800| 1,7900.105/0.315

26,800 1,5400.105|0.315

14,900 860 /0.09% |0.284

23,800 1,140 | 0.074| 0.221

20,900 750 {0.053]0.158

18

33,100] 1,990{0.105]0.315

29,800] 1,790{0.105]0.315

26,800| 1,540{0.105/0.315

14,900| 860 0.0950.284

23,800| 1,140 |0.0740.221

20,900] 7500.053]0.158

20

29,700 1,7800.090|0.270

26,800 1,610{0.090|0.270

24,100 1,3900.090|0.270

13,400 7700.0810.243

21,400 1,030  0.063]0.189

18,700 670 |0.045/0.135

22

29,700/ 1,7800.090|0.270

26,800/ 1,610{0.090|0.270

24,100/ 1,390|0.090|0.270

13,400 7700.0810.243

21,400 1,030 | 0.063]0.189

18,700, 670 ]0.045/0.135

24

29,700/ 1,7800.090{0.270

26,800 1,610{0.090|0.270

24,100/ 1,3900.090|0.270

13,400) 7700.0810.243

21,400 1,030 | 0.063]0.189

18,700, 670 |0.045/0.135

26

26,800 1,610|0.075|0.225

24,100] 1,450{0.075|0.225

21,700 1,250 | 0.075|0.225

12,000) 690 /0.068 0.203

19,300] 930 |0.063]0.158

16,900, 610]0.038/0.113

28

26,800| 1,610{0.075|0.225

24,100] 1,4500.075|0.225

21,700] 1,250{0.075 |0.225

12,000] 690 |0.0680.203

19,300] 930 |0.053/0.158

16,900| 6100.038/0.113

30

26,800 1,610|0.075|0.225

24,100/ 1,450 0.075|0.225

21,700 1,250 0.075|0.225

12,000) 690 /0.0680.203

19,300) 930 |0.063]0.158

16,900, 610]0.038/0.113

32

23,400 1,400 |0.060|0.180

21,000 1,260 |0.060|0.180

18,900/ 1,090 0.060 |0.180

10,500 600 {0.0540.162

16,800, 810 ]0.042/0.126

14,700) 530 |0.030]0.090

34

23,400| 1,4000.0600.180

21,000| 1,260 |0.060 |0.180

18,900/ 1,090 0.060 |0.180

10,500 600 /0.0540.162

16,800, 810 ]0.042|0.126

14,700 530 |0.030]0.090

36

20,400] 1,220{0.045{0.135

18,3001 1,100 |0.0450.135

16,500] 950 0.0450.135

9,200] 530|0.0410.122

14,700] 7100.032/0.09%

12,800 460 |0.023]0.068

38

20,400 1,220 |0.045|0.135

18,300/ 1,100 {0.045/0.135

16,500 950 /0.045/0.135

9,200| 530(0.041]0.122

14,700) 710]0.032]0.09%

12,800 460 |0.023]0.068

40

17,000) 890 0.0300.090

15,300, 800 {0.0300.090

13,800, 700 {0.0300.090

7,600 3800.027]0.081

12,200/ 5100.021]0.063

10,700, 340 10.015]0.045

10

31,800| 3,4300.2000.600

28,700| 3,1000.200|0.600

25,800/ 2,630 |0.200|0.600

14,300/ 1,460 |0.180 0.540

22,900 1,920 0140|0420

20,100/ 1,270 {0.100{0.300

16

29,600| 2,8800.1800.540

26,700/ 2,600 |0.180|0.540

24,000 2,200 |0.180|0.540

13,300/ 1,220 |0.162 |0.486

21,300 1,610 {0.126]0.378

18,700/ 1,060 | 0.090|0.270

20

27,100] 2,630{0.120{0.360

24,400] 2,370{0.120{0.360

21,800] 2,010{0.120{0.360

12,200 1,120 0.108 /0324

19,5001 1,470 | 0.084)0.252

17,100, 970 |0.0600.180

24

24,800{ 2,140|0.110]0.330

22,400 1,9400.110]0.330

20,100 1,640(0.110]0.330

11,200/  9100.0990.297

17,900| 1,200 | 0.077|0.231

15,600) 790 | 0.085|0.165

30

22,300/ 1,9300.100{0.300

20,100{ 1,7400.100{0.300

18,100/ 1,480 {0.1000.300

10,000] 8200.0900.270

16,100/ 1,080 |0.070|0.210

14,000, 710 ]0.0500.150

36

20,100| 1,740|0.080|0.240

18,100/ 1,560 |0.080 |0.240

16,300/ 1,330 |0.080 0.240

9,000] 730(0072|0.216

14,400, 970 |0.056/0.168

12,600 640 |0.040/0.120

40

20,100] 1,740{0.080{0.240

18,1001 1,560 | 0.0800.240

16,3001 1,330 |0.0800.240

9,000 730|0.072]0.216

14,400] 970 |0.056/0.168

12,600, 640 |0.040/0.120

46

17,500/ 1,510{0.060 0.180

15,800/ 1,370 {0.060 0.180

14,200/ 1,160 |0.060 | 0.180

7,900 640(0.054|0.162

12,600 850 |0.04210.126

11,000, 550 |0.030{0.090

60

12,700) 960/0.04410.132

11,500 870/0.044]0.132

10,300 740{0.04410.132

5700| 410{0.040|0.119

9,200 540{0.031]0.092

8,000 350 {0.022|0.066

1.25

2.5

16

23,700 2,880 |0.225|0.675

21,300 2,590 |0.225|0.675

19,200/ 2,230 0.225|0.675

10,700| 1,240 |0.203 |0.608

17,100) 1,660 | 0.158|0.473

14,900/ 1,090 |0.113]0.338

24

21,700 2,640 |0.150|0.450

19,500/ 2,370 |0.150 | 0.450

17,500/ 2,030 |0.150|0.450

9,700 1,130{0.135|0.405

15,600| 1,520 |0.105/0.315

13,600] 990 |0.075|0.225

30

19,900 2,150 |0.138 0413

17,9001 1,930 |0.138 0413

16,1001 1,660 |0.138 0413

8,900) 920|0.12410.3M

14,300 1,240 | 0.0960.289

12,500, 810 |0.0690.206

40

17,800/ 1,920 {0.125|0.375

16,100/ 1,740{0.125|0.375

14,400) 1,490 {0.12510.375

8,000( 830/0.113/0.338

12,800/ 1,110 | 0.0880.263

11,200) 730 |0.063]0.188

50

16,100/ 1,740 {0.1000.300

14,400/ 1,560 {0.1000.300

13,000/ 1,340 {0.1000.300

7,200] 740{0.090|0.270

11,600/ 1,000 |0.070/0.210

10,100, 650 |0.0500.150

1.5

16

19,700/ 2,930 {0.2700.810

17,800| 2,640 (0.2700.810

16,000/ 2,250 {0.2700.810

8,900{ 1,250 /0.243/0.729

14,200/ 1,690 | 0.189|0.567

12,400/ 1,100 | 0.135]0.405

20

19,700/ 2,930 {0.270 0.810

17,800| 2,640 (0.2700.810

16,000/ 2,250 {0.270 0.810

8,900{ 1,250 0.243/0.729

14,200/ 1,690 | 0.189|0.567

12,400/ 1,100 | 0.135]0.405

24

19,700 2,930 |0.270/0.810

17,800 2,640 |0.270/0.810

16,000 2,250 0.270/0.810

8,900/ 1,250 /0.243|0.729

14,200{ 1,690 | 0.189)0.667

12,400| 1,100 | 0.135|0.405

30

18,000 2,670 |0.180 | 0.540

16,200 2,410{0.180 0.540

14,600/ 2,050 |0.180 0.540

8,100{ 1,1400.162 | 0.486

13,000/ 1,540 | 0.126|0.378

11,400 1,020 | 0.0900.270

40

14,900) 1,970 |0.150 | 0.450

13,400/ 1,770 |0.150 | 0.450

12,000/ 1,500 |0.150 | 0.450

6,700] 840/0.135/0405

10,700/ 1,130 | 0.105]0.315

9,400 740 {0.075|0.225

50

13,4001 1,770 |0.1201 0.360

12,0001 1,580 |0.1201 0.360

10,800/ 1,350 {0.1200.360

6,000( 7500.1080.324

9,600 1,010 {0.084| 0.252

8,400] 670 0.0600.180

60

13,4001 1,770 0.1200.360

12,0001 1,580 0.1200.360

10,8001 1,3500.1200.360

6,0000 750/0.108|0.324

9,600] 1,010 0.084/0.262

8,400[ 6700.0600.180
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Carbon steels, Alloy steels
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20

16,900| 3,0600.315]0.945

15,200] 2,750/0.315/0.945

13,700] 2,330/0.315/0.945

7,600] 1,29010.284|0.851

12,200| 1,750 0.2210.662

10,700 1,160/ 0.158]0.473

30

15,500| 2,8000.210]0.630

13,900] 2,510/0.210]0.630

12,500| 2,130/0.210]0.630

7,000] 1,19010.189|0.567

11,100] 1,590 0.147|0.441

9,700| 1,0500.105/0.315

40

14,200/ 2,2800.193/0.578

12,800/ 2,060/0.193/0.578

11,500| 1,7400.193]0.578

6,400/ 970|0.173]0.520

10,200{ 1,3000.135]0.404

8,900 850/0.096/0.289

50

12,700| 2,0400.175/0.525

11,5001 1,8500.175/0.525

10,300 1,56010.175/0.525

5,700| 860|0.158/0.473

9,200{ 1,170 0.123/0.368

8,000, 7700.088|0.263

60

11,600] 1,85010.14010.420

10,300] 1,66010.14010.420

9,300] 1,41010.140{0.420

5,200 7900.126]0.378

8,300 1,060 0.098)0.294

7,200 690/0.070/0.210

20

15,900| 3,7200.40011.200

14,300] 3,3500.4001.200

12,900| 2,86010.40011.200

7,200] 1,60010.360/ 1.080

11,500| 2,1400.280|0.840

10,000/ 1,410 0.200] 0.600

30

14,800| 3,120/0.300{0.900

13,300] 2,80010.300{0.900

12,000| 2,4000.300{0.900

6,700 1,340|0.2700.810

10,700/ 1,7900.210/0.630

9,300[ 1,1800.150/0.450

40

13,500| 2,84010.2600.780

12,200| 2,57010.2600.780

11,000] 2,20010.2600.780

6,100| 1,220|0.234|0.702

9,700 1,6200.182| 0.546

8,500| 1,0800.130/0.390

50

12,400| 2,320/0.180/0.540

11,200| 2,100/0.180/0.540

10,100 1,790/0.180/0.540

5,600 9900.1620.486

8,900/ 1,3200.126/0.378

7,800 8800.090|0.270

60

11,100] 2,08010.120|0.360

10,000| 1,87010.120|0.360

9,000] 1,60010.120|0.360

5,000 8900.108]0.324

8,000 1,190 0.0840.252

7,000 790/0.060/0.180

70

10,000| 1,8700.100/0.300

9,000] 1,6800.100{0.300

8,100/ 1,4400.100]0.300

4,500 8000.090]0.270

7,200/ 1,070|0.070{0.210

6,300 710/0.050/0.150

80

10,000 1,8700.100/0.300

9,000 1,68010.100/0.300

8,100/ 1,440{0.100]0.300

4,500 800{0.090]0.270

7,200 1,070{0.070{0.210

6,300 7100.0500.150

2.5

30

11,8001 3,250(0.375/1.125

10,700| 2,950(0.375/1.125

9,600| 2,490/0.375/1.125

5,300| 1,370/0.338/1.013

8,500/ 1,860 0.263|0.788

7,500/ 1,2400.188|0.563

40

11,800| 3,250/0.375|1.125

10,700] 2,950/0.375|1.125

9,600] 2,490/0.375|1.125

5,300] 1,370/0.338|1.013

8,500/ 1,860 0.2630.788

7,500| 1,240 0.188|0.563

50

10,800] 2,970/0.325/0.975

9,700] 2,670/0.325|0.975

8,800/ 2,280|0.325|0.975

4,900/ 1,270|0.293]0.878

7,800 1,710 0.228] 0.683

6,800| 1,1200.163|0.488

60

9,900] 2,420/0.225|0.675

8,900/ 2,180|0.225|0.675

8,000/ 1,840|0.225|0.675

4,500/ 1,0400.203]0.608

7,200/ 1,40010.158] 0473

6,300 920/0.113/0.338

70

8,900/ 2,180{0.150|0.450

8,000/ 1,960/0.150|0.450

7,200] 1,66010.150|0.450

4,000/ 920|0.135/0.405

6,400 1,240|0.105/0.315

5,600 820)0.075/0.225

80

8,900{ 2,180{0.150/0.450

8,000{ 1,96010.150/0.450

7,200 1,66010.150/0.450

4,000{ 920]0.135/0.405

6,400 1,240|0.105/0.315

5,600, 8200.0750.225

30

10,600| 4,0100.60011.800

9,600] 3,6300.60011.800

8,600/ 3,070|0.600] 1.800

4,800 1,710]0.540|1.620

7,600 2,280/ 0.420| 1.260

6,700| 1,510/0.300/0.900

40

9,900] 3,370/0.4201.260

8,900/ 3,030|0.420|1.260

8,000 2,570|0.420|1.260

4,400/ 1,410]0.378]1.134

7,100/ 1,920 0.294]0.882

6,200| 1,2600.210/0.630

50

9,000 3,06010.3000.900

8,100| 2,760{0.300/0.900

7,300] 2,3500.300{0.900

4,100| 1,320{0.270/0.810

6,500 1,760 0.210/0.630

5,700| 1,1500.150/0.450

60

9,000 3,06010.300/0.900

8,100{ 2,760|0.300|0.900

7,300 2,350{0.300/0.900

4,100{ 1,320{0.270/0.810

6,500 1,760 0.210|0.630

5,700| 1,1500.150/0.450

70

8,300/ 2,510]0.240]0.720

7,500] 2,27010.240/0.720

6,700 1,910]0.240]0.720

3,700/ 1,060|0.216]0.648

6,000 1,44010.168] 0.504

5,200] 940/0.120/0.360

80

7,400] 2,24010.180{0.540

6,700 2,030|0.180]0.540

6,000 1,710/0.180]0.540

3,300/ 940|0.162]0.486

5,400/ 1,30010.126]0.378

4,700] 850/0.090/0.270

100

6,700 2,030|0.120|0.360

6,000/ 1,810/0.120]0.360

5,400] 1,54010.120]0.360

3,000/ 860|0.108]0.324

4,800 1,150 0.084)0.252

4,200] 7600.060/0.180

120

6,700| 2,030{0.120{0.360

6,000| 1,810{0.120/0.360

5,400] 1,54010.120]0.360

3,000/ 860(0.108]0.324

4,800 1,150 0.084)0.252

4,200/ 760 0.060,0.180

40

8,000{ 4,220|0.800|2.400

7,200 3,80010.800/2.400

6,400/ 3,190{0.800|2.400

3,600{ 1,790|0.720|2.160

5,700{ 2,380 0.560/ 1.680

5,000| 1,5800.400{1.200

50

7,400] 3,5200.560/ 1.680

6,700/ 3,180|0.560] 1.680

6,000 2,690|0.560] 1.680

3,300/ 1,480|0.504|1.512

5,300 1,990 0.392| 1.176

4,700| 1,3300.280/0.840

60

7,400] 3,5200.5601 1.680

6,700/ 3,180|0.560] 1.680

6,000 2,690|0.560]1.680

3,300/ 1,480|0.504|1.512

5,300 1,990 0.392|1.176

4,700| 1,330 0.280/0.840

70

6,800/ 3,230|0.400|1.200

6,100 2,90010.400|1.200

5,500] 2,4700.4001.200

3,000/ 1,3400.3601.080

4,9001 1,840 0.2800.840

4,300| 1,2200.200/0.600

80

6,800 3,230|0.40011.200

6,100{ 2,900|0.40011.200

5,500| 2,470/0.400{1.200

3,000{ 1,340{0.3601.080

4,900 1,8400.280/0.840

4,300| 1,2200.200/0.600

100

6,200/ 2,6200.320|0.960

5,600] 2,370/0.320|0.960

5,000] 1,99010.320|0.960

2,800] 1,12010.2880.864

4,500 1,500 0.224)0.672

3,900] 9800.160/0.480

120

5,600] 2,3700.240{0.720

5,000] 2,11010.240{0.720

4,500| 1,7900.240]0.720

2,500/ 1,0000.216|0.648

4,000 1,330 0.168|0.504

3,500] 8800.120/0.360

10

50

6,400/ 4,440/1.000|3.000

5,700] 3,950/ 1.000{3.000

5,200| 3,400/ 1.000{3.000

3,200/ 2,0900.900|2.700

4,600/ 2,5300.700/2.100

4,000| 1,660 0.5001.500

60

5,900| 3,6800.700|2.100

5,300] 3,3100.700{2.100

4,800/ 2,830/0.700]2.100

3,000/ 1,770|0.630|1.890

4,300 2,1200.4901.470

3,700] 1,3800.350| 1.050

75

5,900 3,6800.700/2.100

5,300 3,310{0.700/2.100

4,800/ 2,830{0.700|2.100

3,000{ 1,770{0.630|1.890

4,300/ 2,1200.490|1.470

3,700| 1,3800.350{1.050

80

5,400] 3,370/0.5001 1.500

4,900/ 3,060 0.500] 1.500

4,400/ 2,5900.500] 1.500

2,700] 1,59010.45011.350

3,900/ 1,930 0.350| 1.050

3,400| 1,270 0.250/0.750

100

5,400] 3,370/0.50011.500

4,900/ 3,060 0.500] 1.500

4,400/ 2,590 0.500] 1.500

2,700] 1,59010.45011.350

3,900/ 1,930 0.350| 1.050

3,400| 1,270 0.250/0.750

120

5,000] 2,770/0.400{1.200

4,500| 2,4900.400]1.200

4,000 2,0900.400]1.200

2,500] 1,31010.3601 1.080

3,600/ 1,580 0.280]0.840

3,100/ 1,0300.200,0.600

12

60

5,300| 4,21011.200{3.600

4,800/ 3,820/1.200|3.600

4,300/ 3,210/1.200|3.600

2,700] 2,02011.080{3.240

3,800 2,380 0.840| 2.520

3,300| 1,560 0.6001.800

80

4,900{ 3,510|0.840|2.520

4,400{ 3,150|0.840|2.520

4,000{ 2,690|0.840|2.520

2,500 1,68010.756|2.268

3,600/ 2,030 0.688] 1.764

3,100/ 1,320 0.420|1.260

100

4,500/ 3,22010.600] 1.800

4,100/ 2,930|0.600] 1.800

3,700/ 2,49010.600] 1.800

2,300] 1,5500.54011.620

3,200/ 1,810 0.420| 1.260

2,800| 1,190/0.300/0.900

120

4,500| 3,2200.60011.800

4,100] 2,930{0.600] 1.800

3,700] 2,4900.60011.800

2,300] 1,550/0.5401.620

3,200/ 1,810 0.420]1.260

2,800[ 1,190/0.300{0.900

[EE) O NIRRICEDE T BRI —S U REERLTRE W,

[Note]
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(2 Use as highly rigid and accurate machine as possible.
(3 These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.

@ Use the appropriate coolant for the work material and machining shape.
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Recommended Cutting Conditions

EMBPE-ATH Ra¥Y241=ESwkl gu N NS type ap
¥ ap, aeldt EIFRZEBEUCREICIFOTVET, REDYHAFH EITRRICE DT
. RE RSV, L/D=15 ZBA DML, FTIMITHREDUHAHFZRELT FEL,
CEEEIFDITD rmsnng T o e e o 0 s e en ot ver LUD=15.
R - G2 TEH TUN— R 8- AN BEATE BEATEH
i Carbon steels, Alloy steels Tool steels Pre-hardened steels, Hardened steels Hardened steels Hardened steels
JRERE (180~250HB) (25~40HRC) (40~50HRC) (50~55HRC) (55~B5HRC)
S50C, S55C HPM7, SCM440, SKD61, CENAT, HPM-MAGIC, HPM38, SKD6B'1 SKD11, YXR3
SKD61, SKT4 NAK8O, DAC-MAGIC, DACB5, DH31 YXR33
w=)L|SNEB ETR
g |po | LU (EEleon |, (Emmpoms | |eEmeone | (Swmposx |, [eeiosE |
BRE' Tool |Underneck (7 VE | mm mm| 2 ) VP mm mm| 7| VP o mm mm| 7 VP mm mm| 7| VP mm [mm
all radius| dia. | length [ min-' |mm/min min-' |mm/min min-' |mm/min min-' |mm/min min-' |mm/min

(mm) |(mm) | (mm)
6 |50,000] 1,760 0.02~0.05|0.02 [ 50,000/ 1,7600.02~0.05|0.02| 50,000 1,620 |0.02~0.05| 0.02 {47,400{ 1,280 | 0.02~0.05|0.02 [41,500| 810 {0.02~0.05/0.02
8 50,0001 1,7600.02~0.05| 0.02| 50,000/ 1,7600.02~0.05| 0.02 | 50,000| 1,620 0.02~0.05 | 0.02 {47,400| 1,280 | 0.02~0.05|0.02141,500| 810 |0.02~0.05| 0.02

10 |50,000{ 1,760 0.02~0.05|0.02 [ 50,000| 1,7600.02~0.05| 0.02 | 48,700| 1,580 |0.02~0.05| 0.0243,300{ 1,170 | 0.02~0.05|0.02 [37,900| 740 |0.02~0.05/0.02

12 50,000 1,560 0.02~0.05|0.02 [ 49,700| 1,5500.02~0.05| 0.02 | 44,700| 1,290 |0.02~0.05| 0.02(39,700| 950 |0.02~0.05/0.02[34,800| 600 |0.02~0.05/0.02

14 149,000(1,530]0.02~0.05/0.02 [ 44,600| 1,390 0.02~0.05/0.02 {40,100/ 1,150 0.02~0.050.02|35,700| 860 |0.02~0.05|0.02|31,200| 540 |0.02~0.05/0.02

16 49,000(1,530]0.02~0.05|0.02 [ 44,600| 1,390 0.02~0.05/0.02 {40,100/ 1,150 0.02~0.05|0.02|35,700| 860 |0.02~0.05|0.02|31,200| 540 |0.02~0.05/0.02

18 |44,100(1,3800.02~0.05/0.02 | 40,100] 1,250 |0.02~0.05/0.02 36,100/ 1,040 0.02~0.05|0.02|32,100| 770 |0.02~0.05|0.02|28,100| 490 |0.02~0.05/0.02

20 44,100/ 1,3800.02~0.05 0.02| 40,100 1,250 0.02~0.05|0.02| 36,100/ 1,0400.02~0.05|0.0232,100| 770 0.02~0.05|0.02{28,100| 490 0.02~0.05|0.02

22 |38,500] 1,200 0.02~0.05| 0.02 | 35,000/ 1,090 0.02~0.05|0.02| 31,500, 9100.02~0.05/0.02]28,000| 670 |0.02~0.05/0.02{24,500 420 0.02~0.05|0.02

24 |33,600] 1,0500.02~0.05| 0.02{30,600| 9500.02~0.05/0.02| 27,500, 7900.02~0.05|0.02]24,500| 590 |0.02~0.05/0.02{21,400| 370 0.02~0.05|0.02

26 (33,600 1,0500.02~0.05/0.02{30,600] 9500.02~0.05|0.02]27,500| 7900.02~0.05|0.02|24,500| 590 {0.02~0.05/0.02{21,400| 370 |0.02~0.05/0.02

28 28,000 7600.02~0.05|0.02]25,500] 7000.02~0.050.02| 22,900, 5800.02~0.05|0.02|20,400| 430 0.02~0.05|0.02{17,800| 270 0.02~0.05|0.02

30 (28,000, 7600.02~0.05/0.02]25,500] 700 (0.02~0.05|0.02{22,900| 5800.02~0.05|0.02|120,400| 430 |0.02~0.05/0.02|17,800| 270 |0.02~0.050.02

32 (23,100, 630{0.02~0.05/0.02|21,000] 5700.02~0.05/0.02(18,900| 480|0.02~0.05/0.02|116,800| 350 |0.02~0.05/0.02|14,700| 220 |0.02~0.050.02

34 (17,500, 480(0.02~0.05/0.02]15,900] 4300.02~0.05/0.02(14,300| 360]0.02~0.05/0.02|12,700] 270 |0.02~0.05/0.02|11,100| 170 |0.02~0.050.02

36 17,500/ 4800.02~0.05/0.02]15,900] 4300.02~0.05{0.02]14,300] 3600.02~0.05/0.02|112,700| 2700.02~0.05/0.02{11,100] 170 0.02~0.05/0.02
8 43,400 2,3400.02~0.07]0.03 [ 39,500/ 2,1300.02~0.07/0.03 35,500 1,820 |0.02~0.07] 0.03 {31,600 1,370 | 0.02~0.07|0.03 [27,600| 890 |0.02~0.07/0.03

10 |43,400| 2,340 0.02~0.07|0.03 [ 39,500/ 2,1300.02~0.07| 0.03 35,500/ 1,820 |0.02~0.07| 0.03 {31,600 1,370 | 0.02~0.07|0.03 [27,600| 890 |0.02~0.07/0.03

14 |39,700{2,1400.02~0.07/0.03 | 36,100] 1,950 0.02~0.07|0.03 { 32,500/ 1,670 |0.02~0.07|0.03|28,900| 1,250 | 0.02~0.07| 0.03| 25,300| 820 |0.02~0.07/0.03

16 |36,400(1,7500.02~0.07/0.03 [ 33,100] 1,590 0.02~0.07|0.03 { 29,800| 1,360 |0.02~0.07|0.03| 26,500 1,020 | 0.02~0.07| 0.03| 23,200 670 |0.02~0.07/0.03

18 |36,400(1,7500.02~0.07|0.03 33,100 1,5900.02~0.07|0.03 29,800| 1,360 |0.02~0.07| 0.03 {26,500 1,020 | 0.02~0.07|0.03 [23,200| 670 |0.02~0.07/0.03

20 |32,700] 1,5700.02~0.07| 0.03 | 29,700/ 1,430 0.02~0.07|0.03| 26,800/ 1,2200.02~0.07/0.0323,800| 910 0.02~0.07/0.03{20,800| 600 |0.02~0.07|0.03

22 32,700/ 1,5700.02~0.07|0.03| 29,700 1,430 0.02~0.07|0.03| 26,800| 1,2200.02~0.07/0.03]23,800| 910 0.02~0.07/0.03{20,800| 600 |0.02~0.07|0.03

24 |32,700]1,5700.02~0.07| 0.03| 29,700| 1,430 0.02~0.07|0.03| 26,800| 1,2200.02~0.07|0.0323,800| 910 0.02~0.07/0.03{20,800| 600 |0.02~0.07|0.03

26 (29,400 1,4100.02~0.07/0.03|26,800| 1,290 |0.02~0.07| 0.03]24,100{ 1,1000.02~0.07| 0.03|21,400| 820 {0.02~0.07/0.03{18,700| 540 |0.02~0.07| 0.03

28 29,400/ 1,4100.02~0.07]0.03| 26,800 1,290 0.02~0.07| 0.03| 24,100, 1,1000.02~0.07/0.03]21,400| 820 /0.02~0.07/0.03{18,700| 540 0.02~0.070.03

30 (29,400 1,4100.02~0.07/0.03]26,800| 1,290 |0.02~0.07| 0.03[ 24,100 1,100 0.02~0.07|0.03|1 21,400| 820 |0.02~0.07/0.03]18,700| 540 |0.02~0.07| 0.03

32 [25,700| 1,2300.02~0.07/0.03] 23,400| 1,120 |0.02~0.07| 0.03{21,000] 960]0.02~0.07|0.03|18,700| 720 |0.02~0.07/0.03]|16,300| 470 |0.02~0.07| 0.03

34 25,700 1,2300.02~0.07|0.03]23,400{ 1,1200.02~0.07{ 0.03| 21,000] 9600.02~0.07/0.03|18,700| 720 0.02~0.07/0.03{16,300| 470 0.02~0.07| 0.03

36 |22,400(1,0800.02~0.07|0.03]20,400| 9800.02~0.07{0.03| 18,300 8300.02~0.07/0.03|16,300| 630 0.02~0.07/0.03{14,300| 410 0.02~0.07/ 0.03

38 (22,400 1,080{0.02~0.07/0.03]20,400] 980 0.02~0.07|0.03[18,300| 830|0.02~0.07/0.03|116,300| 630 |0.02~0.07/0.03|14,300| 410 |0.02~0.07] 0.03

40 (18,700, 7900.02~0.07/0.03]17,000 7100.02~0.07{0.03[{15,300| 610|0.02~0.07/0.03]13,600| 460 |0.02~0.07/0.03|11,900| 300 |0.02~0.07] 0.03

10 |35,000 3,050 0.02~0.10|0.04 | 31,800/ 2,770{0.02~0.10| 0.04 | 28,700| 2,320 |0.02~0.10| 0.04 {25,500 1,680 | 0.02~0.10|0.04 {22,300/ 1,140 | 0.02~0.10/ 0.04

16 |32,600(2,5500.02~0.10/0.04 [ 29,600| 2,320 0.02~0.10|0.04 { 26,700| 1,950 0.02~0.10{0.04|23,700| 1,410 | 0.02~0.10| 0.04 | 20,700| 950 | 0.02~0.10/ 0.04

20 |29,800] 2,3300.02~0.10|0.04|27,100| 2,120 0.02~0.10|0.04| 24,400/ 1,7800.02~0.10/0.04]21,700| 1,290 | 0.02~0.10| 0.04 {18,900 870 |0.02~0.10|0.04
24 27,300/ 1,9000.02~0.10|0.04 | 24,800 1,730 0.02~0.10| 0.04| 22,400/ 1,4500.02~0.100.04]19,900{ 1,050 | 0.02~0.10{ 0.04{17,400| 710 0.02~0.10|0.04
1 2 30 (24,500 1,7100.02~0.10/0.04]22,300| 1,550 |0.02~0.10{ 0.04{ 20,100/ 1,300 0.02~0.10|0.04|17,800| 940 |0.02~0.10/0.04]15,600| 640 |0.02~0.10| 0.04
36 (22,100 1,540(0.02~0.10/0.04]20,100| 1,400 |0.02~0.10| 0.04{ 18,100| 1,170|0.02~0.10|0.04|16,100| 850 |0.02~0.10/0.04]14,000| 570 |0.02~0.10| 0.04
40 22,100 1,5400.02~0.10]0.04]20,100 1,400 0.02~0.10{ 0.04| 18,100| 1,170|0.02~0.10/0.04| 16,100 850 |0.02~0.10/0.04 {14,000/ 570 0.02~0.10/0.04
46 (19,300 1,340{0.02~0.10/0.04]17,500| 1,220 |0.02~0.10{ 0.04 [ 15,800/ 1,020 0.02~0.10|0.04|14,000| 740 |0.02~0.10/0.04]12,300| 500 |0.02~0.10| 0.04

60 14,000] 8500.02~0.10{0.04]12,700] 770,0.02~0.10{0.04]11,500, 6500.02~0.10/0.04]10,200{ 470 0.02~0.10{0.04| 8,900 320 0.02~0.10/0.04

16 |26,100| 2,540 0.05~0.12|0.05 [ 23,700/ 2,300{0.05~0.12| 0.05| 21,300| 1,960 | 0.05~0.12| 0.05{19,000{ 1,490 | 0.05~0.12|0.05 (16,600 990 |0.05~0.12|0.05

24 [23,800/2,310/0.05~0.12|0.05{ 21,700/ 2,1100.05~0.12| 0.05] 19,500 1,790 0.05~0.12| 0.05] 17,3001 1,350 | 0.05~0.12|0.05 {15,200/ 900 |0.05~0.12| 0.05

1.25 | 2.5| 30 [21,900{1,890]0.05~0.12|0.0519,900| 1,7200.05~0.12|0.05]17,900| 1,460]0.05~0.12|0.05]|15,900/1,110 | 0.05~0.12| 0.05[13,900| 730 |0.05~0.12|0.05

2 12 12
2 12 12
5 15 15
5 15 15
5 15 15
5 15 15
5 15 15
5 15 15
5 15 15

05 |1

0.76 | 1.6

40 119,600 1,690 0.05~0.12| 0.05] 17,800/ 1,540 | 0.05~0.12] 0.05 [ 16,100| 1,3100.05~0.12|0.05{ 14,300/ 1,000 | 0.05~0.12| 0.05|12,500| 660 |0.05~0.12| 0.05
0.05112,800] 890 0.05~0.12/0.05]11,200| 590 |0.05~0.
0.06)15,800] 1,490 | 0.05~0.15/0.06 13,800 970 |0.05~0.
0.06)15,800] 1,490 | 0.05~0.15/0.06 13,800 970 |0.05~0.
0.06]15,800] 1,490 |0.05~0.15/0.06 13,800 970 |0.05~0.
0.06)14,400| 1,360 | 0.05~0.15/0.06 | 12,600 880 |0.05~0.
0.06)11,900] 1,000 | 0.05~0.15/0.06 | 10,400 650 |0.05~0.
0.06)10,700] 900 |0.05~0.15/0.06]| 9,400| 590 |0.05~0.
0.06110,700] 900 ]0.05~0.15/0.06] 9,400] 590 |0.05~0.

50 [17,700]1,5300.05~0.12/0.05]16,100] 1,390 0.05~0.
16 |21,700| 2,580 0.05~0.15]0.06 [ 19,700/ 2,340 | 0.05~0.
20 |21,700| 2,580 |0.05~0.15 0.06 | 19,700/ 2,340 0.05~0.
24 [21,700| 2,5800.05~0.15/0.06| 19,700] 2,3400.05~0.
16 |3 30 19,900 2,360 0.05~0.15|0.06] 18,000/ 2,140 | 0.05~0.
40 116,300/ 1,720 0.05~0.15|0.06] 14,900/ 1,570 | 0.05~0.
50 |14,700| 1,550 0.05~0.15] 0.06 | 13,400/ 1,420 0.05~0.
60 [14,700] 1,5500.06~0.15]0.06 | 13,400] 1,420 0.05~0.

0.05[14,400/ 1,1800.05~0.
0.06/17,800) 2,020 0.05~0.
0.06/17,800) 2,020 0.05~0.
0.06]17,800] 2,0200.05~0.
0.0616,200| 1,8400.05~0.
0.0613,400| 1,3500.05~0.
0.06/12,000/ 1,2100.05~0.
0.06]12,000) 1,2100.05~0.

0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.06

1
1
1
1
!
1
1
1
1
1
1
1
1
!
1
!
1
!
1
1




¥ ap, aeldt EIFREBEUCRHFICIEOTVE T, REEDYHAHIINTIRRIC K DT
RE TSV L/D=15ZBADIMIIE. FIMIFREDIHASZRELTTFEL,

The condition of “ap” and “ae” assumes finishing process. In actual machining conditions please adjust
“ap” and “ae”. Please set up the condition of “ap” and “ae” for roughing process, in case of processing over L/D=15.

Gl

Work material

Carbon steels, Alloy steels

(180~250HB)
S50C, S55C

T B

Tool steels

(25~40HRC)

HPM7, SCM440,
SKD61, SKT4

TUN—R V- AN

Pre-hardened steels, Hardened steels

(40~50HRC)

SKD61, CENAT, HPM-WAGIC,
NAKB0, DAC-MAGIC, DACS5, DH31

BEANEE

Hardened steels

(50~55HRC)
HPM38, SKD6 1

B

Hardened steels

(55~65HRC)

SKD11, YXR3
YXR33

m=)b
*Z
R

Ball radius
(mm)

HE
DC
Tool
dia.
(mm)

EIR
LU
Under neck

length
(mm)

EORE
%
mm/min

E#5%%
n

min-!

ap
mm

ae
mm

[E1E 5
n

min-!

EORE
vi
mm/min

ap
mm

ae
mm

EDRE
vi
mm/min

[E1E 7
n

min-t

ae

EDEE
vf
mm/min

[EIE T3
n

min-t

ap
mm

ae
mm

EDRE
%
mm/min

[E1E7re2
n

min-!

ap
mm

1.76

3.5

20

18,600{ 2,710/ 0.05~0.15/ 0.07

16,900

2,460{0.05~0.15

0.07

15,2001 2,050 0. 0.07

13,500/ 1,5300.05~0.15

0.07

11,800 1,020 |0.05~0.

30

17,000/ 2,480 0.05~0.15/0.07

15,500

2,260 0.06~0.15

0.07

13,900| 1,880 0.

12,400/ 1,410]0.05~0.15

0.07

10,800 930]0.05~0.

40

15,600/ 2,020 0.05~0.15/0.07

14,200

1,840 0.06~0.15

0.07

12,800] 1,540 0. 0.07

11,400/ 1,150 0.05~0.15

0.07

9,900 7600.05~0.

50

14,000 1,810{0.05~0.15/0.07

12,700

1,650/ 0.06~0.15

0.07

5
5/0.07
5
5

11,500{ 1,380 0. 0.07

10,200 1,030 0.05~0.15

0.07

15
156/0.07
15
15

8,900| 6800.05~0.

60

12,600 1,630/ 0.05~0.15/ 0.07

11,500

1,490 0.05~0.15

0.07

10,3001 1,240 0.05~0.15/ 0.07

9,200{ 9300.05~0.15

0.07

8,000/ 610/0.05~0.15

20

17,500 3,260 0.05~0.20/ 0.08

15,900

2,960 0.06~020

0.08

14,300] 2,530 0.05~0.20| 0.08

12,7001 1,910 0.05~0.20

0.08

11,100{ 1,270 0.05~0.20

30

16,300/ 2,730 0.05~0.20/0.08

14,800

2,4800.06~020

0.08

13,300] 2,1200.05~0.20/ 0.08

11,8001 1,590 0.05~0.20

0.08

10,400{1,0700.05~0.20

40

14,900/ 2,490 0.05~0.20/0.08

13,500

2,2600.05~020

0.08

12,200| 1,9400.05~0.20 0.08

10,8001 1,460 0.05~0.20

0.08

9,500 9700.05~0.20

50

13,700/ 2,040 0.05~0.20/0.08

12,400

1,850/ 0.06~020

0.08

11,200| 1,590 0.05~0.20| 0.08

9,900/ 1,1900.05~0.20

0.08

8,700| 7900.05~0.20

60

12,300{ 1,830/ 0.05~0.20/ 0.08

11,100

1,65010.05~0.20

0.08

10,0001 1,420 0.05~0.20{ 0.08

8,900/ 1,0700.05~0.20

0.08

7,800| 710]0.05~0.20

70

11,000/ 1,640 0.05~0.20/0.08

10,000

1,490/ 0.06~020

0.08

9,000] 1,270 0.05~0.20 0.08

8,000] 960)005~0.20

0.08

7,000 6400.05~0.20

80

11,000/ 1,64010.05~0.20/0.08

10,000

1,490/ 0.06~020

0.08

9,000] 1,2700.05~0.20{ 0.08

8,000] 960)005~0.20

0.08

7,000 6400.05~0.20

2.5

30

13,000 2,880 0.05~0.25/ 0.1

11,800

2,610/0.06~025

10,700 2,220 0.05~0.25

e

9,500/ 1,6700.05~0.25

0.1

8,300{ 1,100 0.05~0.25

40

13,000 2,880 0.05~0.25/ 0.1

11,800

2,610{0.05~025

10,700 2,220 0.05~0.25| 0.

[e=]

9,500{ 1,670 0.05~025

0.1

8,300 1,100 0.05~0.25

50

11,900/ 2,630 0.05~0.25 0.1

10,800

2,3900.06~025

9,700] 2,020 0.06~0.25

8,7001 1,530 0.05~0.25

0.1

7,600/1,0100.05~025

60

10,900/ 2,150 0.05~0.25/ 0.1

9,900

1,950/ 0.06~0.25

8,900| 1,640 0.05~0.25

7,900/ 1,230 0.06~0.25

0.1

7,000 8200.05~0.25

70

9,800] 1,9300.05~0.25/ 0.1

8,900

1,750 0.06~025

8,000| 1,4800.05~0.25| 0.

7,100/ 1,1100.05~0.25

0.1

6,200 7300.05~0.25

80

9,800/ 1,930 0.05~0.25/ 0.1

8,900

1,750 0.06~025

0.1

8,000] 1,480 0.05~0.25| 0.

7,100/ 1,1100.05~0.25

0.1

6,200 7300.05~0.25

30

11,700] 3,550 0.05~03 |0.12

10,600

3,210{0.06~03

0.12

9,600 2,7400.05~03

8,500/ 2,0400.06~0.3

0.12

7,400/1,330|0.056~03

40

10,900/ 2,970|0.05~0.3 |0.12

9,900

2,700/0.06~03

0.12

8,900| 2,280 0.05~03

7,900/ 1,710{0.05~03

0.12

6,900 1,1200.05~03

50

9,900| 2,7000.05~03 |0.12

9,000

2,450/0.06~03

0.12

8,100| 2,080 0.05~03

7,200/ 1,5600.05~03

0.12

6,300 1,0200.05~03

60

9,900| 2,7000.05~03 |0.12

9,000

2,4500.06~03

0.12

8,100| 2,080 0.05~03

7,200/ 1,560 0.05~03

0.12

6,300 1,0200.05~03

70

9,100] 2,210]0.05~03 |0.12

8,300

2,010/0.06~03

0.12

7,500] 1,710/ 0.05~03

6,600 1,270 0.05~0.3

0.12

5,800 840|0.05~03

80

8,200/ 1,990{005~0.3 |0.12

7,400

1,790 0.06~03

0.12

6,700| 1,530 0.05~03

5,900/ 1,1300.06~03

0.12

5,200 7500.05~03

100

7,400] 1,790/0.05~03 |0.12

6,700

1,620 0.06~03

0.12

6,000] 1,370 0.05~03

5,400/ 1,0400.05~03

0.12

4,700| 6800.05~03

120

7,400] 1,790/0.05~03 {0.12

6,700

1,620 0.06~03

0.12

6,000] 1,370 0.05~03

5,400/ 1,0400.05~03

0.12

4,700| 6800.05~03

40

8,800| 3,720{005~0.4 |0.16

8,000

3,380/ 0.06~04

0.16

7,200| 2,870 0.05~04

6,400|2,130005~04

0.16

5,600 1,410|0.05~04

50

8,100{ 3,080 0.05~04 |0.16

7,400

2,820(0.06~04

0.16

6,700| 2,410 0.05~04

5,900{1,770|0.05~04

0.16

5,200|1,1800.05~04

60

8,100/ 3,080{0.05~0.4 |0.16

7,400

2,820/0.06~04

0.16

6,700] 2,410 0.05~04

5,900/ 1,7700.0~04

0.16

5,200/1,1800.056~04

70

7,400| 2,8200.05~04 |0.16

6,800

2,590 0.06~04

0.16

6,100] 2,190 0.05~04

5,400/ 1,620 |0.06~04

0.16

4,700|1,0700.05~04

80

7,400| 2,8200.05~04 |0.16

6,800

2,5900.05~04

0.16

6,100] 2,190 0.05~04

5,400 1,620 |0.05~04

0.16

4,700|1,0700.05~04

100

6,800| 2,3000.05~04 |0.16

6,200

2,100/0.06~04

0.16

olololo|ololo|olololo|ololelololo|o
OO OO NN (NN N

5,600| 1,790 0.05~04

5,000/ 1,3300.05~04

0.16

DO DH (OO NN (NN

4,300| 870)0.05~04

120

6,100| 2,060/005~04 |0.16

5,600

1,9000.05~04

0.16

5,000| 1,600/ 0.05~04

o
=

4,500/ 1,200 0.06~0.4

0.16

3,900 790/0.05~0.4

10

50

7,000] 3,8900.05~05 0.2

6,400

3,550 0.06~05

0.2

5,700 2,980 0.05~05

5,100/ 2,230 |0.05~05

0.2

4,500 1,490 0.06~05

60

6,500| 3,2500.05~05 0.2

5,900

2,950/0.06~05

0.2

5,300| 2,490 0.05~05

4,700 1,850 0.05~0.5

0.2

4,100| 1,220 0.05~0.5

75

6,500| 3,2500.05~05 0.2

5,900

2,9500.06~05

0.2

5,300| 2,490 0.05~05

4,700 1,850 0.05~0.5

0.2

4,100|1,2200.05~05

80

6,000| 3,000{0.05~05 |0.2

5,400

2,700{0.06~05

0.2

4,900| 2,300 0.05~05

4,300/ 1,700 |0.056~05

0.2

3,800{1,1300.05~05

100

6,000] 3,0000.05~05 0.2

5,400

2,7000.06~05

0.2

4,900| 2,300 0.05~05

4,300/ 1,700 0.05~0.5

0.2

3,800/ 1,130 0.05~0.5

120

5,500] 2,4400.05~05 0.2

5,000

2,220/0.05~05

0.2

N I
N R [Ro [ [

4,500| 1,880 0.05~05

4,000 1,400 0.05~0.5

0.2

3,500| 9200.05~0.5

12

60

5,800| 3,690 0.05~06 |0.24

5,300

3,370/0.06~06

0.24

4,800| 2,870|0.05~06 |0.24

4,200/ 2,100 0.05~0.6

0.24

3,700 1,4000.05~0.6

80

5,400| 3,0900.05~06 |0.24

4,900

2,8000.06~06

0.24

4,400| 2,360 0.05~06 |0.24

3,900 1,760 0.05~0.6

0.24

3,500{1,1900.05~06

100

5,000/ 2,860005~06 |0.24

4,500

2,58010.06~06

0.24

4,100| 2,200 0.05~06 |0.24

3,600/ 1,620 |0.06~0.6

0.24

3,200{ 1,090 0.05~0.6

120

5,000] 2,8600.0~06 |0.24

4,500

2,580/0.06~06

0.24

4,100] 2,200 0.05~06 |0.24

3,600 1,620 0.05~0.6

0.24

3,20011,0900.05~0.6

EE] omEst nIRRICEDE TOERI—S U NEERL TR0,

@TEZIEFIERIE. SFEE DM ESERIEE, )
AT DYIHIRHEIFYEIREOERER T BDTT . EEOMT TIINTRIR. B, EREMECKDREERZL TS0,
@EERMOEESD EDEVES(CE. BEMEEDEREER U E T RFTIREL,

[Note]

(2 Use as highly rigid and accurate machine as possible.
(3 These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.

@ Use the appropriate coolant for the work material and machining shape.
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Field data

o

EWHEMEOYEIES [DH31 45HRC]

Example of cutting high-toughness material [DH31, 45HRC]

AT E 10 : EMBE30B0-ATH 06 (R3)

n=4,000min"" (ve=75m/min)
HGBEMEYIBIR water base coolant

R WININTEY Number of Pocket miling & 118 I ZBFRD Process time : 75mMin

EMBE-ATH

VB=0.05mm
E RN € BN ED)

Small wear width (Continuous cutting is possible.)

O MEZCOYIHIERRE

Cutting performance of steel grade

[T TN [S50C 220HB)
X . ERER

]
F

Normal wear
E s

VB=0.09mm

{ERATE 1o : EMBE3060-ATH ¢6 (R3)
n=11,700min"! (ve=220m/min)
vi=4,390mm/min (=0.125mm/t)
ap=0.6mm, ae=1.8mm

RS- - 77 70— Dry air blow
TEZHUE overhang : 30mm(5D)
PR B Machine - IIBYMC vertica vc (HSK-FB3)
IR INII I Z] Number of Pocket milling - 2@

INIBFRS Process time : 40min

BREMAM TSEEIIN T Z2ER!

Achieves high-efficiency on kind of steel grade

i€ K
/ * aga conventional

2AFYEVIKRICTHER

Tool life is ended due to heavy chipping on 2 edges.

EMBE-ATH

¢ IERERE

Normal wear

VB=0.06mm

ERTE 1o : EMBE3060-ATH ¢6 (R3)
n=8,500min"! (ve=160m/min)
vi=2,550mm/min (£=0.1mm/t)
ap=0.42mm, ae=1.26mm

RS -+ 77 70— Dry air blow
TEZHUE overhang : 30mm(5D)
FE B Machine © IIEYMC veriicaimc (HSK-FE3)
RN II 25 Number of Pocket milling = 1 @&

INIEFRE Process time : 45min

[HPM38 54HRC] W3LL:IZNL]

<IIRZA> i

Model shape  17mm

EEE% Incline angle] °

vi=1,150mm/min (£=0.097mm/t) a=0.36mm ae=1mm

%%WEEEE Machine : IZEYMC vertical MC (HSK'FSS) IE%I‘:EI UZ over hang - 30mm(5D)

4 (=]
1E*ﬂﬂ Conventional

BHAICFVEFICTH R

Tool life is ended due to chipping early of use.

<INIFAR>

Model shape 25mm

EEE% Incline angle] °

[NAK80 41HRC]
IERER

Normal wear

VB=0.04mm

fEEFATE 100l : EMBE30B0-ATH ¢6 (R3)
n=9,500min"" (ve=179m/min)
vi=3,380mm/min (%z=0.118mm/t)
ap=0.6mm, ae=1.8mm

RS- - 77 70— Dry air blow
TEZEHUE overhang : OH=30mm(5D)
PR B machine - IIBYMC vertica mc (HSK-FB3)
IR INII 2] Number of Pocket milling - 448

”uIH&ﬁEﬂ Process time - 90mMinN



<7JUIﬁ3:U¢> 20mm

O ZEEViT=H (L/D=16) [DH31 45HRC)

Example of deep cutting (L/D=16) [DH31, 45HRC] BJBCA Incline angle 1°

1§ﬁﬁIE Tool - EMBPE3060-100-09-ATH ¢6(R3) X E—FE Under neck Iength] 00mm X E%E Neck angle 0.9
n=1,500min"! (ve=28m/min) v=360mm/min (z=0.08mm/t) ap=0.2Tmm a.=0.5mm
7J</§'|";'Etﬂ‘ﬁu7ﬁ Water base coolant %miﬂ] Machine : YLEIMC vertical MC (HSK FGS) Ira \KH:II UZE over hang - 1 05mm(1 7. 5D)
R YD EY Number of Pocket milling = 1 {& 7][|IH§FEE Process time = 195min

EMBPE-ATH

EEHS0UMM

neck length

=38 17

VB=0.03mm

O ENEP1DIIEH [DH31 45HRC]

Example of maximum tool dia. 1 [DH31, 45HRC] BJBRA incine angle 1°

EHATE 1o : EMBE3010-S4-ATH ¢1 (RO.5)
n=18,000min (ve=57m/min) vi=900mm/min (=0.025mm/t) ap=0.05mm ae=0.16mm

IKBMHEYIEIA Water base coolant ¥ ZEEA Machine : IIEYMC vertical Mc (HSK-FB3) TEZZHUE overhang : 15mm <{JAE(§5§§!)§>

R INIITTE] Number of Pocket milling & 1 & ﬂﬂIH%ﬁaﬂ Process time - 45m|n
EMBE-A TH iﬁ*ﬂ% Conventional

ear near, Eenter
edgelis rem%'rkable

o 71-\_)1/1? I‘E)b?ﬁﬁi‘yj- *J 70 Recommended line up of ball end mills

TH3 4 flutes

ATH 2 flutes

IRYD )\1/)\—=FRk—)U-TH3

Epoch High Hard Ball-TH3
B 55HRCU EOEEESHDERDINL CHiEZFRE,
B 55HRCKEDHKAEIF DINTIC(& 3K 2K I D
R=)VIVRIILEHRLE T,
« The performance is shown by direct milling of high hardened
materials. (over 55HRC).

* In case of process of the less than 55HRC material which
recommends two-flute and three-flute end mill.

‘ 55HRC# ‘

More than 55HRC

Iikw2 THI\—Fk=)b 027

Epoch TH Hard Ball Strong
| T‘%‘%E?Jﬁ?tATHZI—?{‘/Q"@?JJ%’GEH%
R&dn,
H 8SFAX D RITIR CTHIEET. SEE
DA EFMIICERBLET

« Achieves long tool life by strong edge shape geometry and ATH Coating.

« Even negative cutting edge geometry, high helix edge shape
provides low cutting force. Able to the finishing process for high
hardened materials.

2 flutes

IikvIA R 74 —FR= I IRJ1->3>

Epoch Mega Feed Ball Evolution

B 55HRC KiED#HIH TDEREEIM T,

B DH3 1 REVHRICEHELIE IRz

W BLEWSA VT (G117 PA4TL).

« Possible highly efficient processing for less than 55HRC material.

* Specialized edge shape for sticky material(DH31).
« Lineup with a total of 117 items.

‘ 55HRCXk i * Z#FRED

Less than 55HRC, Deep cutting

ZH_J—F Straight

HGOB-PN
IRYD JNFPR—=)b
Epoch Panacea Ball
B 52HRCRKEDHHIM T, REFMFINIHTRE,
B BEERECLOT VRN, &2, SUSHRAH
THREZEFRBELET
« Possible long life processing for less than 52HRC material

« Performance is shown the welding material, for example carbon
steel, alloy steel and stainless steel.



MOLDINO

The Edge To Innovation

K. REDT—FIFHBRERD—HFITHD ARIHETIEH D FH A
[MOLDINO] %Xt MOLDINODEFEIZETY .

The diagrams and table data are examples of test results, and are not guaranteed values.
“MOLDINO’ is a registered trademark of MOLDINO Tool Engineering, Ltd.
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A BR2LOC

1. RBREOTERE
(1) IEEr—2 (A2 )frbmu.ﬂﬁwi TEDORUHL. EFICTERLEN T ETEBEDE
MICRHATEREBEVLE
@ BRENTEET 5 TEEBIRIBE, N VAR CEEMALL EISERL TG,

BT EEO TR
( )-_@E%Hiﬁulg TEDE - EhEDOHNBRRBET o TCVZE, AL ybF vy 7 EADEFIFIFREIC
f
(2 );f(%ﬁ%*k RRLRDEN FELIBER. BEIRHERIESE T ZORBOFEERIBE
ZELN,

3. EALEDIER
(I TEH2VEARHIF O % BIRO AR, H5PUHIEBL THL TS,
(2)ZENHIREROBIER FUNMEEDOL EFDBERELTIFIALLEEN, THAAPAEVSE,
iiﬁﬂﬁﬁd)ﬂllP&ﬁ‘/J\éL\iﬁAdﬁéb\Lﬁ&bﬂl%@‘I&ﬂkhﬁ?b?ﬂ]%*ﬁ:{rﬁi CHRELTIER

3 )BJE!HIQM*H:EE@M*—F(TO CIEFFRICIIBL CRET 21 E P BYE T, F2, YIUKTHR
B2 ErdlEd, CNODRMMEREELEELNEIE, MEHZVRBICASTABEIEER
hPH)EY DT, TRECERRZOREICREHN—ERT T, REDP REDRELLER
LTRERBRIE T COFEEHRAVLLET, N X

() HIRSEE T HNTER, BIRICE BRI P FIISFICEBEIN-KKDBRD HYET o 5K
ﬁ;&@f‘ﬂﬁ@iﬁ@t;a—ui{§ﬁﬁl/ﬁ‘l,\_('(fiéh‘c TKBEEIRE CERSN DB A EBIRA
REWTITRLTIESL

(5 )IE’&K%E(DEE’JJ«,WHJ: {ERICESHEWTLEEL,

Attentions on Safety

[\V)

4. BIREIBOER
(1 )ﬁiﬂ?gﬂ;iﬂ#ﬂ'ﬁ%’(@étlE’?)‘ﬁ)ﬂﬁ?’é’&hb‘&')z‘é’o BELTEEZHTEH, BHfHEIZ
f LY,
(2 )ITél ERIEILETEMEN RELET, BEIRICEZOEBEICRLA/N—EMF U, RiD
PREQREREBAL TS,

) AERICIBEILZMEICIEESN: 2RO ZOEREEYHEThTOET, BIHIED
MITEMNASHE T CPMEREE TR LRI CRE S BIRLEL TSV,

5. TRCHLT, R2 EOMER - FHOK - ZOMAERDHUELLS | 7U—-F 1V IVEER | A

THRRCEEEW,

1. Cautions regarding handling
(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is
dropped. Be particularly careful regarding contact with the tool flutes.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with
your bare hands.

2. Cautions regarding mounting

(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly
mounted in the collet chuck, etc.

(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause
of the chattering.

3. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting
new work. The cutting conditions should be adjusted as appropriate when the cutting depth is large,
the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting
chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such
as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not
use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant, fire
prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

4. Cautions regarding regrinding

(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool
with one in good condition, or perform regrinding.

(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety
cover over the work area and wear safety clothes such as safety goggles, etc.

(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When
performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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Specifications for the products listed in this catalog are subject to change without notice due to
replacement or modification.
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