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Radius type

m JUO0O0OO0OD O rRecommended Cutting Conditions

Dooddool High efficiency cutting condition

Epoch Deep End Mill Series

1 2 3 4 5 6
oooo oo 00000000 00000000000 00000000 OO0OO0O000 000000
Work Copper Carbon Steels, Alloy Steels | Stainless Steels, Tool Steels Pre-harden Steels Hardened Steels Hardened Steels
1800 250HBO0 250 35HRCO [ 350 45HRCO [ 450 55HRCO [ 550 65HRCO
000 O O O [Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%
000 RO|OOOMDOOODOQOOOOOOOCDOOOOOCOO0DOOOO0OOOONOOOOO0ODOOpDOOOOCOOODOpDOOOOooOn
il D g Sede, nO | VRO | nO | VD[ nO | VD[ nO | vio| nO | Vol ng | Vi
(mm) (mm) (mm) (mm) min-! mm/min min-’! mm/min min-! mm/min min-! mm/min min-’! mm/min min-’! mm/min
O O 0.50 0.020 | 50,0000 922[] 50,0000 922 45,0000] 8290 42,5000 7050 37,5000 55300 35,0000 452[]
10 | 0.0140 50,0000 9220 50,0000 9220 45,0000] 8290 42,5000 7050 37,5000 5530 35,0000 452(}
O'I%D O.%SE 1.500 0.008[] 50,0000 922[] 47,0000] 8660 42,75000 788L[] 40,375[] 6700 35,6250 525[] 33,250[] 429
0 0J 20 | 0.008[C] 50,0000 922[] 42,000 7740 40,5000] 7460 38,250[) 6350 33,750[] 498[] 31,5000 406[}
O O 10 | 0.0210 50,0000 1,208L[] 48,0000 1,161 43,200L0) 1,04500 40,8000 7330 36,0000] 5470 33,6000 441(]
O O 1.50 0.016[ 47,5000 1,1470 45,6000 1,1030 41,0400 9930 38,7600 6970 34,2000 5200 31,9200 419
0.30| 0.050 20 | 0.0120] 45,0000 998[] 38,880[] 860L[] 34,992[] 7740 33,048[ 594[] 29,1600 4430 27,216 357[]
O g 2.50 0.010 | 45,0000] 998[] 38,880L] 8600 34,992(] 7740 33,0480 594[] 29,1600 4430 27,216 357[]
] 0 30 | 0.0080] 42,7500 881[] 36,936[] 7600 33,242[] 6840 31,396L1 5250 27,702[1 392[ 25,855 3160
O g 10 | 0.02500 46,0800 1,239[) 38,3000 1,032[) 34,5601 9290 32,2561 793[] 28,800 6200 26,726[] 508}
O g 1.50 0.020 | 46,0800 1,239[] 38,3000 1,032[) 34,5601 9290 32,2561 793[] 28,800] 6200 26,726[] 508}
O g 20 | 0.0160 46,0800 1,115[) 38,300 929[] 34,560[] 836[] 32,256[) 714[ 28,800[] 557[] 26,726[] 457(]
0 | 0.050 2.500 0.015[] 43,2000 1,062[] 36,0000 885[] 32,4000] 796[] 30,600[] 6770 27,000[] 531[] 25,2000 434[]
g 30 | 0.014[ 35,2500 7800 29,325[] 6490 26,437[] 585[] 24,675[) 4990 22,031 390[] 20,445[ 320(]
O.ﬁl[] g 3.50 0.01200 33,0480 7310 27,5400 6090 24,7860 5480 23,4090 5180 20,6550 4060 19,278 332[]
O m] 40 | 0.008[ 29,0290 6420 24,1500 535 21,7720 4810 20,3200 411[] 18,1430 3210 16,837 2630
O g 20 | 0.028L[] 48,000C] 1,180L) 40,000 983[] 36,000[] 885[] 34,000[) 7520 30,000(] 590[] 28,0000] 482(]
O 0.10| 30 | 0.0160 36,7200 8120 30,6000 6770 27,5400 6090 26,0100 57500 22,9500 4510 21,4200 368}
] 0 400 | 0.010 | 30,2400 6690 25,2000 55700 22,6800 5020 21,4200 4740 18,9000 3720 17,64000 303[
] O 10 | 0.030 | 46,0800 1,2390) 38,3000 1,0320 34,5600] 9290 32,256 7930 28,8000 6200 26,726 508}
O g 20 | 0.0230 46,0800 1,239 38,3000 1,0320 34,5600] 92900 32,256 7930 28,8001 6200 26,726 508]
O 30 | 0.0170 37,32500 1,10100 31,1040 9170 27,994[] 8260 26,438L 6340 23,3280 4730 21,7730 381[]
O 0.%5[ 40 | 0.0170 33,1780 9780 27,6480 8150 24,883 7340 23,5010 5630 20,7360 4200 19,354 339[
O O 50 | 0.0110 29,0300 8560 24,1920 7130 21,7730 64200 20,5630 4930 18,144 3680 16,934 297[]
0.50 0 60 | 0.0080] 25,8050 6660 21,5040 5550 19,354[] 4990 18,2780 3200 16,1280 2820 15,0530 222[]
O 0 10 | 0.03500 46,0800 1,239[) 38,3000 1,032[ 34,5601 92900 32,256 793[ 28,800 6200 26,726[] 508}
O O 20 | 0.030 | 46,0800 1,239[] 38,3000] 1,032[] 34,5600[] 9290 32,256L 793[ 28,800[1 620L 26,726[] 508]
O 30 | 0.020 | 37,325[] 1,101[] 31,1040 917[) 27,994[] 826[] 26,4380 6340 23,3280 4730 21,773 381[]
O O%D 40 | 0.020 | 33,178 9780 27,6480 815[] 24,8831 734[] 23,501 563[] 20,736[] 4200 19,354[] 339
O g 50 | 0.013 29,0300 8560 24,192[] 713[] 21,773[ 6420 20,563 493[] 18,1440 368 16,934 297[]
O 0 60 | 0.013[ 25,8050 6660 21,504 5550 19,354[] 4990 18,278[ 3200 16,128 282[] 15,053 222]]
O g 20 | 0.035[ 46,0800 1,548[] 38,3000 1,2900] 34,5600 1,161 32,256[] 991[] 28,8001 774L[ 26,7261 635]
O g 40 | 0.024[] 37,3250 1,376L0 31,1040 1,147 27,9940 1,032[] 26,438[] 792[] 23,3280 5910) 21,773[ 4770
0.60| 0.10| 60 | 0.01500 29,0300 1,0700) 24,192 892 21,7730 803[] 20,563[] 6160 18,144 4600 16,934 371[]
O g 80 | 0.013 27,5790 1,017 22,982[] 847(] 20,684 7630 19,535[] 5850 17,2370 4370 16,088 352[]
] 0 | 100 | 0.009C 24,6760 9100 20,563 7580 18,5070 6820 17,4790 5240 15,4221 3910 14,394 315[]
O g 40 | 0.032[0 48,0000 1,7690) 40,000L 1,475 36,0000 1,327[] 34,0000 1,128[) 30,000[] 885[] 28,000] 723[]
0 60 | 0.0190 36,7200 1,218 30,6000 1,0150 27,5400 9140 26,0100 8630 22,9500 6770 21,4200 553[]
O%D 80 | 0.0150 29,3760 9060 24,4800 7550 22,032[] 6800 20,808L] 6420 18,3600 5040 17,1360 411[]
O'SD 0 | 120 | 0.0120 26,4380 75900 22,0320 6320 19,829[] 56900 18,7270 5370 16,5240 4210 15,422 344]
] 40 | 0.056[ 48,0000 1,7690 40,0000 1,4750 36,000 1,327 34,0000 1,128(] 30,0000 8850 28,000[] 723[
0 O'ED 60 | 0.032 | 36,720 | 1,218 | 30,600 | 1,015 | 27,540 914 | 26,010 863 | 22,950 677 | 21,420 553
=)
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Radius type
Epoch Deep End Mill Series
oooooodooobn S
~ Epoch Deep Radius G Dot oot 0
m JO0O0OOOD U rRecommended Cutting Conditions
High efficiency cutting condition
1 2 3 4 5 6
oooo oo 00000000 00000000000 00000000 000000 000000
Work Copper Carbon Steels, Alloy Steels | Stainless Steels, Tool Steels Pre-harden Steels Hardened Steels Hardened Steels
11800 250HBO0 250 35HRCO [ 350 45HRCO [ 450 55HRCO [ 550 65HRCO [
000 O O O [Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%
000 RO|OOOMDOOODOQOOOOOOOCODOOOOOCOODOOOO0ODCODOO0OOOODODOOOODOODOpDOOOOoooOp
il Dia g Sended) nO | vio | n0 | vm| no | vio| ng | vio[ no | v nQ | viO
(mm) | (mm) (mm) (mm) min-! mm/min | min”’ mm/min | min~’! mm/min | min”’ mm/min | min”’ mm/min | min”’! mm/min
O O 40 | 0.038[] 43,2000 2,588[ 36,0000 2,157[] 32,4000 1,941 30,6000 1,650 27,0000 1,294[) 25,200[] 1,057
O O 60 | 0.0240] 34,992[] 1,887[]] 29,1600 1,572[] 26,244[) 1,415[) 24,786[) 1,336[ 21,8700 1,048[ 20,412[] 856]]
O O 80 | 0.024[] 31,1040 1,677 25,9200 1,397[] 23,328[] 1,258 22,032[]) 1,188[ 19,440[] 932[] 18,144[1 761[]
O 0.10| 100 | 0.01500 27,2160 1,467 22,6800 1,223[) 20,412[1 1,1000 19,278 1,039 17,0100 8150 15,876[] 666
O O 120 | 0.01500 24,192[] 1,1590 20,1600 9660 18,144[] 8700 17,1360 71900 15,1200 6340 14,112[1 507
O O 160 | 0.00900 24,192[1 1,0140 20,1600 8450 18,144 7610 17,1360 6670 15,1200 5430 14,112[1 423]]
O 0 200 | 0.006[] 18,1440 7610 15,1200 634[] 13,6080 5710 12,852[] 5000 11,340[] 408[] 10,584[ 317
O g 40 | 0.070 | 43,2000 2,588l 36,0000 2,157 32,4000 1,941 30,6000 1,6500 27,0000 1,294[) 25,200[) 1,057
O g 60 | 0.040 | 34,9920 1,887[] 29,1600 1,572[] 26,244[ 1,4150 24,786[) 1,336[ 21,8700 1,048 20,412[11 856]]
1I] g 80 | 0.040 | 31,1040 1,677 25,9200 1,397[] 23,328[ 1,258[ 22,032[] 1,188 19,4400 932[1 18,1440 761[
O 0.20| 100 | 0.02500 27,2160 1,4670 22,6800 1,223[) 20,412 1,1000 19,278[1 1,0390 17,0100 8150 15,876[1 666
O | 120 | 0.02500 24,192[1 1,1590 20,1600 9660 18,1440 8700 17,1360 71900 15,1200 6340 14,112[11 507(
O | 160 | 0.01500 24,1921 1,0140 20,1600 8450 18,144 7610 17,1360 6670 15,1200 5430 14,112[11 423]]
O 0 20 0.01 18,1440 7610 15,1200 6340 13,6080 5710 12,8521 5000 11,3400 4080 10,5841 317(
O | 60| 0.040 | 34,9920 1,887[ 29,1600 1,572[ 26,2440 1,4150 24,786 1,3360 21,8700 1,0480 20,412[1 856}
O 100| 0.0250 27,2160 1,4670 22,6800 1,223[ 20,4120 1,1000 19,2780 1,039 17,0101 8150 15,876 666
E O'SD 160| 0.01500 24,192[1 1,014 20,1600 8450 18,1440 7610 17,1360 6670 15,1200 5430 14,112[11 423]]
0 0 200| 0.010 | 18,1440 7610 15,1200 634[] 13,6080 5710 12,8520 5000 11,340[1 4080 10,584[ 317l
O B 40| 0.0420 33,2640 2,1530 27,7000 1,793 24,9481 1,614 23,2850 1,378[ 20,790( 1,076 19,293 883l
O g 80| 0.036[] 30,2400 1,956[ 25,2000 1,6300] 22,6800 1,467 21,4200 1,386 18,9000 1,087 17,6400 888]]
O 0.10| 120| 0.036L[ 24,192 1,565 20,1600 1,304 18,144 1,174[ 17,1360 1,1090 15,1200 8700 14,1121 7100
O O 150| 0.0230 18,8160 1,082[] 15,6800 902[] 14,112[] 8120 13,328 6710 11,760 59201 10,976 473
O 0 200] 0.0180] 18,8160 1,082[] 15,6800 902[] 14,112[] 8120 13,328[] 6710 11,760 59201 10,976 473
O O 40| 0.070 | 33,2640 2,153[] 27,7000 1,793 24,9480 1,614 23,285[] 1,378[]] 20,7900 1,076[)) 19,293[] 883l
1.50 O 80| 0.0601 | 30,2400 1,956 25,2000 1,6300 22,6800 1,467 21,420[) 1,386[ 18,900 1,087 17,6400 888][]
O 0.20| 120 0.060 | 24,1920 1,565[] 20,1600 1,304[) 18,1440 1,174 17,1360 1,1090 15,1200 8700 14,112 710([
O O 150| 0.0380] 18,8160 1,082 15,6800 902[] 14,112[] 8120 13,328 6710 11,7600 5920 10,976l 473[
O 0 200| 0.030 | 18,8160 1,082[ 15,6800 90201 14,1120 8120 13,328 6710 11,7600 5920 10,976 473
O 80| 0.060 | 30,2400 1,956 25,2000 1,6300 22,6800 1,467 21,420[) 1,386[ 18,900 1,087 17,6400 888
O 0.30| 150 0.038[ 18,816[ 1,082[ 15,6800 9020 14,112[1 8120 13,328 6710 11,7600 5920 10,976 473[
0 0J 20 | 0.03 18,816 | 1,082 | 15,680 902 | 14,112 812 | 13,328 671 | 11,760 592 | 10,976 473
O
O
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Epoch Deep End Mill Series
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Copper

gooooooo
Carbon Steels, Alloy Steels

11800 250HBO

ooocooooooog

Stainless Steels, Tool Steels

0250 35HRCO

oooooood

Pre-harden Steels

[0 350 45HRCO

gooood

Hardened Steels

[ 450 S5HRCO

oooood

Hardened Steels

[ 550 65HRCO

000 O O O [Ratio to standard depth of cut

120%

100%

90%

80%

65%

60%

oo

Mill Dia.
(mm)

ooo

Under neck
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depth of Cut
(mm)

poo00goooo
nO viO

min-! mm/min

pOO0O000o0Ooa0
nQd viOd

min-1 mm/min

pooog

oooa
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mm/min

nQ]
min-1

pOo0O00Ooooa
nQd viO

min-! mm/min

pOoo0O00ocooo

nJ \YA il
min-1 mm/min

pO00O00o0ooo
nQd viOd

min-1 mm/min

60

0.080

27,720[) 3,114

23,1000 2,595

20,790[]] 2,335[]

] 19,635[]] 2,205[]

117,325 1,557

16,1700 1,271}

80

0.070

25,2000 2,830L

1 21,0000 2,359

18,9000 2,123[]

] 17,8500 2,005[]

1 15,750(] 1,415[

14,7000 1,156

1201

0.040

20,412[) 2,063

1 17,0100 1,720

15,3090 1,548[]

] 14,4591 1,462(]

112,758[] 1,146[

11,9070 936l

o
O

160

0.040

18,1441 1,834(

1 15,120[ 1,528l

13,6080 1,376[]

] 12,852[] 1,299[]

11,3400 1,019

10,584 832[

200

0.035[]

15,8760 1,605[]

113,230[] 1,337[

11,9070 1,204([

11,2460 1,137(]

I 99230 892f[

9,261 728l

250

[10.025[]

15,8760 1,605[]

113,230(] 1,337[

11,9070 1,204([

11,2460 1,137(]

I 99230 892f[

9,261 728l

300

0.017[]

15,082[] 1,525[]

112,569 1,271[

11,312(] 1,143[]

1 10,683[]] 1,080

I 94260 847l

l
I
I
I

8,798[ 692

80

0.090

25,2000 3,145l

1 21,0000 2,621[

18,9000 2,359(]

1 17,8500 2,228(]

1 15,7500 1,572[]

14,7000 1,284}

o
O

160

0.060

18,1440 2,038([

1 15,120[ 1,698l

13,6080 1,528(

1 12,852[]] 1,444

111,340 1,132[]

10,5840 925I[

200

0.037[]

15,8760 1,783(]

1 13,230[]] 1,486L[

11,9070 1,337(

1 11,2460 1,263

19,9230 991l

9,261 809[

60

0.170

27,7200 3,459(]

1 23,1000 2,883[]

20,7900 2,595[]

1 19,6350 2,450(

1 17,325[] 1,730L[

16,1700 1,413}

80

0.140

25,2000 3,145

1 21,0000 2,621[]

18,9000 2,359([

1 17,8500 2,228

1 15,750(] 1,572[

14,7000 1,284}

120

0.080

20,412[) 2,293l

117,0100] 1,911

15,3090 1,720[

] 14,4590 1,624

1 12,758[]] 1,274l

11,907(] 1,040(

o
O

160

0.080

18,1440 2,038([]

1 15,1200 1,698[

13,6080 1,528([

1 12,8520 1,444

111,340()] 1,132[

10,5840 925I[}

200

0.050

15,8760 1,783

1 13,2300 1,486

11,9070 1,337(

111,2460 1,263

1 9923 991

9,261 809(

250

0.050

15,8760 1,783([]

1 13,2300 1,486

11,9070 1,337(

11,2460 1,263

1 99230 991

9,261 809[

300

0.030

15,082[]] 1,694[

112,569 1,412[]

11,312() 1,271[]

1 10,6830 1,200(]

1 94260 941[

8,798[ 769l

80

0.20

25,200[] 3,145[

1 21,0000 2,621[]

18,9000 2,359([

] 17,8500 2,228[]

1 15,750() 1,572[

14,7000 1,284}

o
O

160

0.10

18,1441 2,038[]

1 15,120[] 1,698l

13,608([]] 1,528[]

1 12,852[]] 1,444

111,340 1,132[

10,5840 925[]

200

0.060

15,8760 1,783[]

1 13,2300 1,486L

11,9070 1,337(]

] 11,2460 1,263

1 9,923 991

9,261[] 809

80

0.090

19,2000 2,696

1 16,0000 2,246

14,4000 2,022[]

] 13,600[] 1,909(]

1 12,000(] 1,348

11,2000 1,101(

1200

0.070

19,2000 2,696(]

1 16,0000 2,246l

14,4000 2,022[]

] 13,6000 1,909(

1 12,000(] 1,348

11,2000 1,101(

160

0.050

19,2000 2,696(

16,0000 2,246

14,4000 2,022[]

] 13,6000 1,909[

1 12,000(] 1,348

11,2000 1,101(

MO OO oo OO0 0O o OO OO0 OO OONO oo

o
O

200

0.050

15,5520 2,184(]

1 12,960[ 1,820

11,6640 1,638[]

] 11,0160 1,547(

19,7200 1,213[

9,072(] 991[]

300

0.040

12,0960 2,184(]

1 10,080[] 1,820([

9,072([]] 1,638[]

] 8,568 1,547(

I 7,5600 1,213[]

7,056 991[

350

0.035[]

12,0960 2,184[

1 10,080[ 1,820([

9,0720]] 1,638[]

] 8,568 1,547(

I 7,560 1,213[]

7,056 991[

%’DI:II:II:II:IDDDDDDDDDDDDDNDDDDDDDDDD

80

0.130

19,2000 2,995[]

1 16,0000 2,496

14,4000 2,246(

] 13,6000 2,122[]

1 12,0000 1,498l

11,2000 1,223}

160

0.075

19,2000 2,995[]

1 16,0000 2,496l

14,4000 2,246(

1 13,6000 2,122(]

1 12,000[] 1,498

11,2000 1,223}

o

200

0.0750

15,552[]] 2,426(]

1 12,9600 2,022[

11,6640 1,820(

1 11,0160 1,718([

I 9,720[ 1,348l

9,072(] 1,101[

300

0.060

12,0960 2,426(]

1 10,080[] 2,022[]

9,072(]] 1,820(

] 8,568 1,718([

] 7,560[ 1,348l

7,056(] 1,101[

OOoOo0oooog

80

0.180

19,2000 2,995(]

1 16,0000 2,496

14,4000 2,246(

] 13,6000 2,122(]

1 12,000[] 1,498l

11,2000 1,223l

120

0.130

19,2000 2,995([]

] 16,0000 2,496

14,4000 2,246(

1 13,6000 2,122

] 12,000(] 1,498

11,2000 1,223l

160

0.10

19,2000 2,995(]

1 16,0000 2,496

14,4000 2,246(

1 13,6000 2,122

] 12,000[] 1,498

11,2000 1,223l

o 0000 wOomoog

o

200

0.10

15,552[]] 2,426(

1 12,9600 2,022[]

11,6640 1,820[

111,0160 1,718

19,7200 1,348[

9,072(]] 1,101(

O

300

0.080

12,0960 2,426

1 10,0800 2,022[

9,072[]] 1,820L[

1 8,568 1,718([

17,5600 1,348

7,056(0] 1,101(

O 35

0.065

12,096 | 2,426

10,080 | 2,022

9,072 | 1,820

8,568 | 1,718

7,560 | 1,348

7,056 | 1,101

ooooooooooboooz0b000000000b000O000O0OO0O0OOO0O0OOO0O0DOOODOOO0ODObOOODOOODDO

[J Standard cutting depth is shown as the criteria for Group 2 workpieces. For other groups, adjust the cutting depth according to the cutting depth factors in the above table.

[J[][][Jofocco0000000000000000000000000000000000000000000000000000DO0O0O0O0O
000000000000000000000000000000000000000

1. These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to the O
machining shape, purpose and the machine type. O

2. If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.(J
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