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cutting conditions

)l )= .
ﬁﬁﬁﬁﬁ Recommended range PN 4 J z PN series A-I_-H:J U _i “ATH series
} 1 2 3 | 4 5 6
#HIH ) K% - A% [R7UUAR TEE JUN\—RVE|  BANE BEANSE
Work material Copper Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) | (25~35HRC) (356~45HRC) | (45~55HRC) | (B5~B65HRC)
tﬂi\wﬂ:z Ratio to standard depth of cut 120% 100% 90% 80% 65% B60%
T-lEBA SVE oo | DEEH [EORE| DIEH [E0RE| CIRH 008 | DRRM [XDRE | DR |ZDRE| DR |2DRR
Ball Radius| Tool Dia. Uhlfi:r: f;ﬁck (mm) n Vi n Vi n Vi n Vi n Ve n i

(G (i) (o) min-"  [mm/min| min" |[mm/min| min" |mm/min| min" |[mm/min| min' | mm/min|  min!" | mm/min
0.2 [ 0.008 [ 50,000] 300|50,000] 250|50,000] 250[50,000] 225[50,000] ?200|50,000] 188

0.05 | 0.1 0.3 | 0.006 | 50,000 300|50,000] 250[50,000] 250[50,000] 225[50,000] 200[50,000] 188
0.5 [ 0.004 [50,000] 300[50,000] 250/50,000] 250[50,000] 225[50,000] 200|50,000] 188

0.5 [ 0.02 [50,000] 420]50,000] 350/50,000|] 350[50,000] 325[45,500| 273[42,000] 210

0.75] 0.017 [ 50,000 420]50,000] 350/50,000| 350[50,000] 325[45500| 273|42,000] 210

1 0.014 | 50,000| 420|50,000| 350|50,000| 350|50,000| 325|45,500| 273]42,000] 210
0.1 0.2 1.25[ 0.011 [ 50,000 378|50,000| 315]48,600| 306[45900| 269|40,500| 219]37,800| 170
' ' 1.5 [0.008 | 50,000 378|50,000| 315]48,600| 306|45900| 269|40,500| 219]37,800| 170
2 0.008 | 50,000 378|50,000] 315]48,600| 306[45900| 269|40,500| 219]37,800| 170
2.5 | 0.006 | 48,000 323]48,000] 26943,200| 242[40,800| 212|36,000] 173|33,600| 134
3 0.004 [ 48,000| 323[48,000| 269|43,200| 242]140,800| 212|36,000] 173|33,600] 134
0.5 [ 0.027 [50,000] 600]50,000] 500|50,000] 500[50,000] 450[45,000] 383|42,000] 336
0.75] 0.024 | 50,000 600]50,000] 500|50,000| 500[50,000] 450|45,000] 383|42,000] 336
1 0.021 [ 50,000 60050,000] 500[50,000] 50050000 450|45,000| 383]|42,000] 336
0.15 0.3 1.25] 0.019 | 50,000 600|50,000| 500|50,000] 500|50,000| 450|45,000f 383]|42,000] 336
: : 1.5 [ 0.016 | 50,000 600|50,000] 500|50,000] 500|50,000{ 450|45,000| 383]42,000] 336
2 0.012 | 50,000 540|50,000| 450]48,600| 437]45900| 372|40,500| 310]37,800| 272

2.5 [ 0.01 |50,000| 540|50,000| 450[48,600| 437[45900| 372[40,500] 310[37,800| 272
3 0.008 | 50,000 540/50,000] 450]48,600| 437[45900| 372[40,500| 310]37,800| 272
0.75] 0.043 | 50,000 967[50,000[ 840[50,000[ 839[50,000] 770[46,800] 655][43,680| 612

1 0.04 |[50,000] 967|50,000/ 840|50,000|] 839[50,000] 770[46,800| 655]|43,680| 612

1.5 [0.034 [50,000| 829|50,000| 720|50,000| 719[50,000] 660|46,800| 468|43,680| 437

2 0.028 [ 50,000 691[50,000] 600|50,000] 600[50,000] 550[46,800| 468]|43,680| 437
0.2 0.4 2.5 [ 0.022 [ 50,000 560]43,200| 467|38,880| 420[36,720| 364|32,400| 292 |36,288| 272
3 0.016 [ 50,000 560|43,200| 46738,880| 420[36,720| 364[32,400| ?292|36,288| 272
3.5 [ 0.012 [ 50,000 560]43,200| 467|38,880| 420[36,720| 364|32,400| 292 |36,288| 272

4 0.01 |[50,000| 560]43,200| 46738,880| 420[36,720| 364[32,400| ?292|36,288| 272

4.5 | 0.008 | 46,080 470]38,400| 392|34,560| 353[32,640| 305|28,800| ?245|26,880| 228

1 0.045 [ 50,000] 1,500 [ 50,000] 1,500 | 46,800 | 1,404 | 44,200 1,193 | 39,000 1,053 | 36,400 | 743

1.5 [ 0.04 |[50,000] 1,500 50,000 1,500 46,800 1,404 | 44,200 1,193 | 39,000 1,053 | 36,400| 681

2 0.035 | 50,000 1,200 | 50,000 1,200 46,800 1,123 44,200 955[39,000| 842]36,400| 681

2.5 [ 0.033 [50,000(1,081]50,000]1,00042,120| 758[39,780| 645[35,100| 568|32,760| 502
0.25 0.5 3 0.03 [50,000| 900|46,800| 842]42,120| 758]39,780| 645|35,100| 568]|25,200| 386
: : 4 0.02 [43,200| 778|36,000] 648]32,400| 583[30,600| 49632,400| 524]|25,200| 386
5 0.018 [ 43,200 778|36,000| 648|32,400| 583[30,600| 496|32,400| 524]|25,200| 386
6.5 [ 0.015[38,400| 653]32,000] 544|28,800| 490[27,200| 416[24,000] 367|22,400] 324
6 0.013 [38,400| 653|32,000| 544|28,800| 490|27,200| 416[24,000f 367|22,400| 324
8 0.008 [38,400| 653[32,000| 544]28,800| 490]|27,200| 416|24,000] 367]|22,400] 324
1 0.075 | 50,000 2,250 | 50,000 2,250 50,000 2,250 | 50,000 1,950 | 48,000 1,728 | 44,800 1,344
2 0.063 | 50,000 | 2,250 | 50,000 2,250 50,000 2,250 | 50,000 | 1,950 | 48,000 1,728 | 44,800 | 1,344
2.5 | 0.046 [ 50,000/ 1,800 | 50,000] 1,800 | 50,000 1,800 | 50,000 1,560 | 48,000 1,382 | 44,800| 986
3 0.041 | 50,000 1,800 | 50,000/ 1,800 | 50,000 1,800 | 50,000 1,560 | 48,000 1,382 | 44,800| 986
3.5 [ 0.035 [50,000(1,710] 50,000 1,710/50,000 1,709 | 48,960 | 1,452 | 43,200 1,183 | 40,320| 843
4 0.026 | 50,000 1,710/ 50,000 1,710 50,000 1,709 | 48,960 | 1,452 | 43,200 1,183]40,320| 766

4.5 | 0.022 | 50,000 1,350 | 50,000 1,350 | 48,600 1,313 [ 45,900 1,074 40,500| 875|37,800| 681
0.3 0.6 5 0.02 | 50,000 1,350 | 46,800 1,264 42,120 1,138[39,780| 931[35,100| 758]32,760| 590
5.5 | 0.017 | 50,000 1,350 | 46,800 1,264 | 42,120] 1,138[39,780| 931[35,100| 758]|32,760| 590
6 0.015 [ 50,000 1,350 | 46,800 1,264 | 42,120 1,138 (39,780 931[35,100| 758]32,760| 590
7 0.015 | 38,400 979[32,000] 816[28,800| 881[27,200| 601]24,000| 490|?22,400| 495

8 0.015 [ 38,400 979|32,000| 816]28,800| 734[27,200[ 601[24,000f 490]22,400| 381

9 0.012 [ 38,400 979|32,000| 816]28,800| 734[27,200| 601[24,000f 490]|22,400| 381
10 0.009 [ 33,600 857|28,000] 714]|25,200| 643[23,800| 526[21,000] 428|19,600] 333
12 0.007 [ 28,800 691|24,000] 576|21,600| 518[20,400| 424[18,000] 346|16,800| 269
2 0.092 | 50,000 2,475 50,000/ 2,475 50,000 2,475 [ 50,000 2,155 [ 48,000 1,932 | 42,000 1,188
0.35 0.7 4 0.041 | 50,000 1,880 | 50,000/ 1,880 50,000 1,880 | 48,960 1,603 | 43,200 1,321]37,800| 846
' : 6 0.027 [ 50,000] 1,485 | 46,800 1,390 42,120 1,251 39,780 1,028 | 35,100| 848|30,240| 641
8 0.02 [38,400]1,013/32,000| 844|28,800| 760[27,200] 625[24,000] 515|22,400| 422
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ﬁﬁ%ﬁﬁ Recommended range

PN/ U _1 PN series

A?Hyjj—i ATH series

1 2 3 4 5 6
M A KRE - AR# (Z7VURE TEE| JUN—RVE | HANSE BEATEB
Work Copper Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) (26~35HRC) (35~45HRC) (45~55HRC) (55~65HRC)
tUzAafttﬁ Ratio to standard depth of cut 1 20% 1 DO% 90% 80% 65% 60%
n=I#E S2 B FR| 4 ClERE |E0RE| OEcE XORE| CEEH (XORE| EEGE |A0RE| R (XORE| O | EDRE
R [Mill Dia. Under neck (mr’r)1) n vt n i n vt n vt n vt n vf

(mm) | (mm) | EE0OY min-" | mm/min|  min-! mm/min|  min' [ mm/min| min"" | mm/min| min" | mm/min| min' | mm/min
2 [0.12 | 50,000 | 2,700 | 50,000 | 2,700 | 50,000 | 2,700 | 50,000 | 2,400 | 48,000 | 2,592 | 44,800 | 1,882

4 |0.078] 50,000 | 2,700 | 50,000 | 2,700 | 50,000 | 2,700 | 50,000 | 2,400 | 48,000 | 2,592 | 44,800 | 1,882

0.4 0.8 5 [0.059| 50,000 | 2,431 | 50,000 | 2,429 | 50,000 | 2,431 | 48,960 | 2,114 | 43,200 | 2,123 | 40,320 | 1,524
: . 6 [0.042| 50,000 | 2,269 | 50,000 | 2,267 | 45,360 | 2,058 | 42,840 | 1,727 | 37,800 | 1,429 | 35,280 | 1,245
8 [0.02 | 49,920 | 1,617 | 41,600 | 1,348 | 37,440 | 1,213 | 35,360 | 1,018 | 31,200 842 | 29,120 733

10 [0.02 | 38,400 1,175 | 32,000 979 | 28,800 881 | 27,200 740 ] 24,000 612 | 22,400 533

2 [0.135] 50,000 | 3,197 | 50,000 | 3,197 | 50,000 | 3,197 | 50,000 | 2,821 | 45,600 | 2,411 | 42,560 | 2,138

0.45 | 0.9 4 10.081| 50,000 | 2,771 | 50,000 | 2,771 | 50,000 | 2,771 | 48,450 | 2,369 | 42,750 | 1,959 | 39,900 | 1,737
: : 6 |0.05 | 50,000 | 2,302 | 47,880 | 2,020 | 43,092 | 1,818 | 40,698 | 1,515 | 35,910 | 1,253 | 33,516 | 1,111
8 10.036| 43,776 | 1,679 | 36,480 | 1,399 | 32,832 | 1,259 | 31,008 | 1,049 | 27.360 868 | 25,536 770

2 |0.2 50,000 | 3,750 | 50,000 | 3,750 | 48,600 | 3,645 | 45,900 | 3,098 | 43,200 | 2,722 | 37,800 | 2,268

3 |0.2 50,000 | 3,750 | 50,000 | 3,750 | 48,600 | 3,645 | 45,900 | 3,098 | 43,200 | 2,722 | 37,800 | 2,268

4 |0.14 | 50,000 | 3,750 | 50,000 | 3,750 | 48,600 | 3,645 | 45,900 | 3,098 | 43,200 | 2,722 | 37,800 | 2,268

5 [0.09 | 50,000 | 3,500 | 46,800 | 3,276 | 42,120 | 2,948 | 39,780 | 2,596 | 43,200 | 2,540 | 32,760 | 1,835

6 |0.06 | 50,000 | 3,151 | 42,120 | 2,654 | 40,824 | 2,558 | 38,556 | 2,319 | 38,880 | 2,353 | 29,484 | 1,379

7 10.06 | 46,656 | 2,100 | 38,880 | 1,750 | 34,992 | 1,574 | 33,048 | 1,338 | 31,690 | 1,323 | 27,216 | 1,061

8 |0.06 | 46,656 | 2,100 | 38,880 | 1,750 | 34,992 | 1,674 | 33,048 | 1,338 | 31,690 | 1,323 | 27,216 979

0.5 1 9 |0.045| 46,656 | 2,100 | 38,880 | 1,750 | 34,992 | 1,574 | 33,048 | 1,338 | 31,690 | 1,323 | 27,216 979
10 ]0.038| 46,656 | 2,100 | 38,880 | 1,750 | 34,992 | 1,574 | 33,048 | 1,338 | 31,690 | 1,323 | 27,216 979

12 10.025]| 34,560 | 1,469 | 28,800 | 1,224 | 25,920 | 1,102 | 24,480 936 | 21,600 771 ] 20,160 685

13 0.023]| 34,560 | 1,469 | 28,800 | 1,224 | 25,920 | 1,102 | 24,480 936 | 21,600 771 | 20,160 685

14 10.02 | 34,560 | 1,469 | 28,800 | 1,224 | 25,920 | 1,102 | 24,480 936 | 21,600 771 ] 20,160 685

16 [0.015] 34,560 | 1,469 | 28,800 | 1,224 | 25,920 | 1,102 | 24,480 936 | 21.600 7711 20,160 685

18 ]0.012] 30,240 | 1,210 | 25,200 | 1,008 | 22,680 907 | 21,420 771 ] 18,900 635 | 17,640 564

20 [0.01 25,920 | 1,037 | 21,600 864 | 19,440 778 | 18,360 661 | 16,200 544 | 15,120 484

2 0.2 50,000 | 3,924 | 50,000 | 3,924 | 45,360 | 3,560 | 42,840 | 2,927 | 37,800 | 2,452 | 35,280 | 2,176

4 10.14 | 50,000 | 3,924 | 50,000 | 3,924 | 45,360 | 3,560 | 42,840 | 2,927 | 37,800 | 2,452 | 35,280 | 2,176

055 1.1 6 |0.06 | 47,736 | 2,767 | 39,780 | 2,306 | 35,802 | 2,075 | 33,813 | 1,706 | 29,835 | 1,430 | 27,846 | 1,268
8 |0.06 | 47,736 | 2,306 | 39,780 | 2,306 | 35,802 | 1,729 | 31,212 | 1,312 | 27,540 | 1,100 | 25,704 975

10 10.038| 47,736 | 2,306 | 39,780 | 1,774 | 35,802 | 1,729 | 31,212 | 1.312 | 27,5640 | 1,100 | 25,704 975

4 10.16 | 50,000 | 3,924 | 46,154 | 3,743 | 41,538 | 3,260 | 39,230 | 2,717 | 36,923 | 2,655 | 32,307 | 1,860

6 [0.11 44,928 | 2,570 | 37,440 | 2,142 | 33,696 | 2,103 | 31,824 | 2,069 | 30,240 | 2,062 | 26,208 | 1,048

0.6 1.2 8 |0.06 | 44,928 | 2,570 | 37,440 | 2,142 | 33,696 | 2,103 | 31,824 | 2,069 | 30,240 | 2,062 | 26,208 | 1,048
10 |0.053| 41,472 | 1,940 | 34,560 | 1,708 | 31,104 | 1,456 | 29,376 | 1,322 | 27,000 | 1,069 | 24,192 871

12 [0.045] 41,472 | 1,940 | 34,560 | 1,618 | 31,104 | 1,456 | 29,376 | 1,322 | 25920 | 1,026 | 24,192 871

8 10.11 39,312 | 2,830 | 32,760 | 2,359 | 29,484 | 2,123 | 27,846 | 1,805 | 24,570 | 1,533 | 22,932 | 1,376

0.7 1.4 12 [0.053| 36,288 | 1,960 | 30,240 | 1,633 | 27,216 | 1,470 | 25,704 | 1,249 | 22,680 | 1,062 | 21,168 953
16 10.035]| 26,880 | 1,371 | 22,400 | 1,142 | 20,160 | 1,028 | 19,040 874 | 16,800 743 | 15,680 666

4 0.2 50,000 | 4,951 | 42,000 | 4,158 | 37,800 | 3,742 | 35,700 | 3,213 | 31,600 | 2,552 | 29,400 | 2,205

6 0.2 50,000 | 4,951 | 42,000 | 4,158 | 37,800 | 3,742 | 35,700 | 3,213 | 31,500 | 2,552 | 29,400 | 2,205

8 |0.09 | 39,312 | 2,802 | 32,760 | 2,627 | 29,484 | 2,101 | 27,846 | 1,805 | 24,570 | 1,434 | 22,932 | 1,239

10 [0.09 | 36,288 | 2,586 | 30,240 | 2,156 | 27,216 | 1,940 | 25,704 | 1,666 | 22,680 | 1,323 | 21,168 | 1,143

0.75| 1.5 12 10.09 | 36,288 | 2,155 | 30,240 | 1,796 | 27,216 | 1,616 | 25,704 | 1,388 | 22,680 | 1,103 | 21,168 953
14 10.075| 32,256 | 1,810 | 30,240 | 1,796 | 24,192 | 1,357 | 22,848 | 1,165 | 20,160 925 | 18,816 799

16 [0.038| 26,880 | 1,508 | 22,400 | 1,257 | 20,160 | 1,131 | 19,040 971 | 16,800 771 | 15,680 666

18 10.038| 26,880 | 1,508 | 22,400 | 1,257 | 20,160 | 1,131 | 19,040 971 | 16,800 7711 15,680 666

20 [0.038| 26,880 | 1,508 | 22,400 | 1,257 | 20,160 | 1,131 [ 19.040 971 | 16,800 7711 15,680 666

8 [0.22 | 43,680 | 3,669 | 36,400 | 3,058 | 32,760 | 2,752 | 30,940 | 2,493 | 27,300 | 2,129 | 23,660 | 1,590

0.8 16 12 10.098| 39,312 | 3,467 | 32,760 | 2,889 | 29,484 | 2,601 | 27,846 | 2,176 | 24,570 | 1,858 | 21,294 | 1,289
: . 16 [0.06 | 33,696 | 2,123 | 28,080 | 1,769 | 25,272 | 1,692 | 23,868 | 1,332 | 21,060 | 1,138 | 19,656 991
20 10.04 | 24960 | 1,485 | 20,800 | 1,238 | 18,720 | 1,114 | 17.680 932 | 15,600 796 | 14,560 693

8 |0.26 | 40,560 | 3,894 | 33,800 | 3,245 | 30,420 | 2,920 | 28,730 | 2,413 | 25,350 | 2,008 | 23,660 | 1,704

0.9 18 12 [0.105| 33,696 | 2,426 | 28,080 | 2,022 | 25,272 | 1,819 | 23,868 | 1,604 | 21,060 | 1,250 | 19,656 | 1,062
. : 16 10.068| 33,696 | 2,426 | 28,080 | 2,022 | 25,272 | 1,819 | 23,868 | 1,504 | 21,060 | 1,250 | 19,656 | 1,062
20 [0.045| 24,960 | 1,697 | 20,800 | 1,414 | 18,720 | 1,273 | 17.680 | 1,052 | 15,600 875 | 14,560 743

3 |04 37,800 | 5,670 | 31,500 | 4,725 | 28,350 | 4,253 | 26,775 | 3,616 | 23,625 | 3,049 | 22,050 | 2,646

4 |04 37,800 | 5,670 | 31,500 | 4,725 | 28,350 | 4,253 | 26,775 | 3,616 | 23,625 | 3,049 | 22,050 | 2,646

1 2 6 |04 37,800 | 5,103 | 31,500 | 4,253 | 28,350 | 3,827 | 26,775 | 3,213 | 23,625 | 2,693 | 22,050 | 2,381
8 |0.28 | 37.800| 5,103 | 31,500 | 4,253 | 28,350 | 3,827 | 26,775 | 3,213 | 23,625 | 2,693 | 22,050 | 2,381

10 [0.21 35,280 | 4,234 | 29,400 | 3,528 | 26,460 | 3,175 | 24990 | 2,699 | 22,050 | 2,249 | 19,110 | 1,468

[5_:]5%—:] C"EFE(:ET‘CDI[;\ A74&_9®§F®EEC/§§E§E§ bt(ril\_b\o [NOte] Upon usage, please refer to comments and notes below table on page A74.
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Epoch Deep Ball Evolution
0 — O _gn 1) ~
Iy I571=J=IbIikVa—-3y
B ZEAEYJHISEHZR Recommended cutting conditions [[=18)=] == [Z=a=12 1%

Please refer to P.A75
about high accuracy cutting conditions
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High efficiency cuttiing condition

PNV —Z PN series

HESZSEI  Recommended range ATHZ/ U =X ATH series
1 2 3 | 4 5 6
A A RS - A% [R7 VLR TEE JUN\— RV | BEANE BEANSE
Work material Copper Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
F22] (180~250HB) | (25~35HRC) (35~45HRC) (45~55HRC) (565~65HRC)
iyj!; tﬂi&aftb% Ratio to standard depth of cut 120% 100% 90% 80% 65% B60%

S [f-LEBe MR | BFR ap [EIER#) |RDRE| EEREN | EORE | EERE |XORE| EERE |EDRE | CERE | XD RE | CERE (XD RE

SE Ball Radius | Tool Dia. |Underaeek| — ony n v n v n v n vi n Vi n v
) (mm) (mm) (mm) min-" mm/min min-! mm/min min-1 mm/min min-" mm/min min-! mm/min min-1 mm/min
7 12 0.12 | 31,752 3,809 | 26,460 3,175 | 23,814 | 2,858 | 22,491 | 2,430 | 19,845 | 2,051 | 17,199 1,321
= 13 0.12 | 31,752 | 3,809 | 26,460 3,175 | 23,814 | 2,858 | 22,491 | 2,430 | 19,845 | 2,024 | 15,876 | 1,016
| 14 0.12 | 31,752 3,301 | 26,460 2,752 | 23,814 | 2,477 | 22,491 | 2,106 | 18,428 | 1,629 | 15,876 | 1.016
16 0.12 [29,484|2,123 | 24,570 1,769 | 22,113] 1,693 | 20,885 | 1,353 | 18,428 | 1,467 | 15,876 914

18 0.09 [27,216]1,960| 22,680 1,633 | 20,412 1,470 19,278 1,249 | 18,428 | 1,354 | 15,876| 914

1 2 20 0.075 [ 27,216] 1,960 | 22,680 | 1,633 | 20,412 1,470 | 19,278 | 1,249 | 18,428 | 1,128 | 15,876| 914

22 0.05 [21,420]1,457|17,850 1,214 16,065| 1,092 | 15,173 | 929[13,388| 774|14,994| 816

25 0.05 [20,160] 1,371 16,800 1,142 | 15,120 1,028 | 14,280| 874[12,600| 728 14,112 768

30 0.03 [20,160] 1,371 16,800 1,142 | 15,120 1,028 | 14,280 | 874 [12,600| 728|14,112| 768

35 0.025 | 17,640(1.129| 14,700 941 13,230 847|12,495| 720[11,025| 600|10,290| 527

40 0.022 | 15,120 968 12,600| 806 11,340 726]10,710| 617] 9.450| 514 8.820| 452

6 0.5 33,300 | 6,075 | 27,750 | 5,063 | 24,975 | 4,556 | 23,588 | 3,797 | 20,813 | 3,088 | 19,425 | 2,531

10 0.34 |33,300|6.075| 27,750 | 5,063 | 24,975 | 4,556 | 23,588 | 3,797 | 20,813 | 3,088 | 19,425 | 2,531

1.25 25 15 0.15 [25,974|3,411|21,645|2,842| 19,481 |2,558 | 18,398 | 2,132 | 16,234 | 2,023 | 15,152 1.421

: : 20 0.12 | 23.976|2,624| 19,980 2,186 | 17,982 | 1,968 | 16,983 | 1,640 | 16,234 | 1,445 | 13,986 | 1.093

25 0.098 | 23,976 | 2,360 | 19,980 1.967 | 17,982 | 1,770 | 16,983 | 1,475 | 14,985| 1,200 | 13,986| 983

30 0.055 | 17,760 1,836 | 14,800 1,530 | 13,320 1,377 | 12,5801 1,148 [ 11,100 | 933 | 10.360| 765

8 0.6 28,800 6,480 | 24,000 | 5,400 | 21,600 | 4,860 | 20,400 | 4,100 | 18,000 | 3,402 | 16,800 | 3.024

10 0.42 | 28,800 6,480 | 24,000 5,400 | 21,600 | 4,860 | 20,400 | 4,100 | 18,000 | 3,402 | 16,800 | 3.024

13 0.315 | 26,880 | 4,838 | 22,400 4,032 | 20,160 | 3,629 | 19,040 3,061 | 16,800 | 2,540 | 15,680 | 2,258

15 3 16 0.315 | 26,880 | 4,355 | 22,400 3,629 | 20,160 | 3,266 | 19,040| 2,755 | 16,800 | 2,286 | 14,560 | 1.888

. 20 0.18 [22,464|3,033| 18,720 2,527 | 16,848 2,275 | 15,912 1,919 | 14,040 1,593 | 12,096 | 1,307

25 0.12 |22,464|3,033| 18,720 | 2,527 | 16,848 | 2,275 | 15,912 1,919 | 14,040 1,593 | 12,096 | 1,307

30 0.12 ]20,736]2,800| 17,280 2,333 | 15,552 | 2,100 | 14,688 | 1,771 [ 12,960 | 1,470 | 12,096 | 1,307

35 0.08 |15,360]1,958| 12,800 1,632 11,520 1,469 ] 10,880 1,239 | 9.600]1,028 | 10,752 1.097

15 0.36 [ 21,450]4,399| 17,875 3,666 | 16,088 | 3,299 | 15,194 | 2,750 | 13,406 | 2,236 | 12,513 | 1,833

1.75 35 25 0.21 17,820 2,736 | 14.850| 2,280 | 13,365 | 2,052 | 12,623 | 1,710 11,138 1,391 | 10,395 1,140

. . 35 0.09 [17.820|2,736| 14,850 2,280 | 13,365 | 2,052 | 12,623 | 1,710 | 11,138 1,391 | 10.395]| 1.140

45 0.09 [13,200[1.918]11.000|1.598| 9,900| 1,438 | 9,350[1,199| 8,250| 975| 7.700| 799

10 0.6 20,700 6,210 | 17,250 | 5,175 | 15,525 | 4,658 | 14,663 | 3,960 | 12,938 | 3,299 | 12,075 | 2,898

13 0.48 |20,700|6,210| 17,250 | 5,175 | 15,525 | 4,658 | 14,663 | 3,960 | 12,938 | 3,299 | 12,075 2,898

16 0.42 |20,700|6,210| 17,250 | 5,175 | 15,525 | 4,658 | 14,663 | 3,960 | 12,938 | 3,299 | 12,075 2,898

20 0.42 | 17,940 4,306 | 14,950 | 3,688 | 13,455| 3,229 | 12,708 2,746 | 11,213 2,287 | 10,465 | 2,009

2 2 25 0.24 16,146 | 3,488 | 13,455|2,906 | 12,110 | 2,616 | 11,437 | 2,223 | 10,092 | 2,162 | 9,419 1.627

30 0.16 | 14,904 2,683 | 12,420(2,236 | 11,178 |2,012] 10,558 1,710 | 9,316[1,426| 8,694 1,252

35 0.1 14,904 | 2,683 | 12,420|2,236 [ 11,178 2,012 ] 10,558 | 1,710 | 9,316 1,426 | 8,694 1,252

40 0.1 14,904 | 2,683 | 12,420|2,236 | 11,178 2,012 10,558 | 1,710 | 9,316 | 1,426 | 8.694| 1,252

45 0.1 11,040|1.877| 9,200|1,564| 8,280|1,408| 7,820|1,196| 6,900| 997 | 6.440| 876

50 0.1 11,04011.877] 9.200]1,564| 8,280|1,408| 7.820|1,196| 6900| 997 | 6.440| 876

20 0.525 | 15,120 5,443 | 12,600 | 4,536 | 11,340 4,082 | 10,710| 3,213 | 9,450[2,835| 8,820] 2,381

25 5 25 0.525 | 14,040| 5,054 | 11,700 | 3,650 | 10,530 3,791 | 9,945|2,984| 8,775[2,633| 8,190| 2,211

. 30 0.3 12,636 | 4,549 | 10,530| 2,780 | 9.,477|3,413| 8,951|2,685| 7,898 2,369 | 7.371|1.991

40 0.2 11.664|2520| 9,720]2,100| 8,748|1,890| 8,262|1.,487| 7.290|1,313| 6.804]1.103

12 0.6 16,200 | 6,804 | 13,500 5,670 | 12,150 5,103 | 11,475 4,253 | 10,125 | 3,459 | 9,450] 2,835

3 6 20 0.5 15,300 | 5,967 | 12,750 | 4,973 | 11,475| 4,475 | 10,838 | 3,729 | 9,663 | 3,033 | 8.925] 2,486

30 0.42 |12,480]3.594| 10,400|2,995| 9,360|2,696| 8,840|2,122| 7,800|2,028| 7.280]| 1,572

50 0.15 110.368|2.687| 8.640[2.239| 7.77612.016] 7,344]1587| 6.480]1.400| 6.048]1.175

(1) apldREIM I )L -T2 TOERZERLTVNE T, ZOMDIIL—TDIHEIF. EROYLAS EEZ BRICHEL T IZE ),
¥ (2) U IITACLEFDBELEE IO FNDOEDPT LWIHIDISE . VHAGERE FEAVLAL CUIAG EFRZEZDF TEHUIVLAG B2,
E5ICZDB0%H /L LTHEAL TLZEL, ) j - i o ]
% (3) aeDEXE [Fap}tHAFH LEFEX3~EEE HRICHREL T TV T EIFNTZTSHE. BiRHRX T\ MMEstEUREL TS L,
3%(1) ap 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.
% (2) When performing cutting where cutting chips may cause clogging, such as for rib cutting, blind grooves, etc., cutting depth setting should be set by multiplying a cutting
depth factor to calculate the cutting depth amount, and this amount should then be reduced to 80% of the calculated value.

3%(3) Adjust by setling ae to (3 to 5) X (ap) X (cutting depth ratio). When performing finishing processing, calculate the theoretical cusp height and set accordingly.

[t0iA G557 EHI] EPDBE2020-1 O-ATHDTETRHREANM (50HRC) Z U JBESHRIIEIY 255,

tiA#H=0.21 (ap) X 0.65 (EANH T )L—T5 DA EEE) X 0.8 (AT DEIED=0.1 Tmm
Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDBE2020-10-ATH tool:
Cutting depth = 0.21 (ap) X 0.65 (cutting depth factor for Group 5 hardened steel) X 0.8 (for closed-area cutting) = 0.11mm

[(F=] OPNI—>+ 2 I3 ZOME E, BEBELSHINTY, 0T, BESROTERATEREE CEADKICETERZE L,
=M @%EHIM, MTRRICEDE T, BYFI—5Y hMEERALTIREL),
@ DIFEIBIRARIFVHIFEDOERZRTENDTY . REDITTIFIMIAIR. BB, ERABHECKDRGZREL TS,
@RMOEEMNE D IEVES(F. BEMEEDEEZF ULETTIFTI S0,

[Note] (Q PN coating is less electro conductive. Therefore, electric transmitted measuring systems may not work.
(2)Use the appropriate coolant for the work material and machining shape.
(3 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 machining shape, purpose and the machine type.
@ If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.
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about high efficiency cutting conditions

;ﬁﬁﬁﬁﬁ Recommended range

PN/ U —Z' PN series

A-l_-H :J—U_i‘ ATH series

1 2 3 | 4 5 6
A i KERE - 628 A7VUAE- TEE TUN\— RV | HANS BEANEE
Work material Copper Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) | (25~35HRC) (35~45HRC) (45~55HRC) (55~65HRC)
Y5Ad+HEER Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%
T=*ER SE | AR | o, | DEER |EORE| DERE (XORE| O |XDRE| DEE (EX0RE| DERE (RORE| DEREH XDRE
Ball Radius | Tool Dia. |Under neck| ) n ve n vi n vt n vt n vi n vi
(Gaay) (fm) (m%) min' | mm/min| min"" | mm/min| min"" | mm/min| min"' |[mm/min| min?' | mm/min| min"" | mm/min
0.2 |0.004 | 50,000[ 300]50,000] 250[50,000] 250]50,000] 225[50,000] 200]50,000] 188
0.05 0.1 0.3 [ 0.003 [ 50,000{ 300 50,000{ 250[50,000] 250|50,000] 225]50,000] 200|50,000] 188
0.5 [0.002 [ 50,000] 300 50,000{ 250]50,000] 250|50,000] 225]50,000] 200|50,000f 188
0.5 [0.015 [ 50,000/ 420]50,000{ 350[50,000] 350|50,000] 325]|45,500] 273|42,000] 210
0.75 [ 0.013 [ 50,000] 420| 50,000{ 350]50,000] 350|50,000] 325]45500] 273|42,000f 210
1 0.011 [ 50,000] 420] 50,000{ 350[50,000] 350|50,000] 325|45500] 273|42,000] 210
0.1 0.2 1.25 [ 0.008 | 50,000] 378|50,000] 315|48,600] 306| 45,900 269]40,500] 219|37,800/ 170
: : 1.5 | 0.007 | 50,000/ 378|50,000] 315|48,600] 306]|45,900| 269|40,500] 219|37,800/ 170
2 0.006 [ 50,000] 378]50,000{ 315[48,600] 306 45,900 269]40,500] 219|37,800] 170
2.5 | 0.005 | 48,000 323|48,000| 269]43,200] 242|40,800f 212]|36,000] 173|33,600] 134
3 0.003 [ 48,000] 323]48,000] 269]43,200] 242|40,800] 212]36,000] 173]|33,600] 134
0.5 |[0.02 50,000] 600 50,000] 500[50,000] 500[50,000] 450][45,000] 383]|42,000] 336
0.75 | 0.018 [ 50,000] 600| 50,000{ 500]50,000] 500 50,000] 450 45,000] 383|42,000] 336
1 0.016 | 50,000] 600| 50,000{ 500|50,000] 500 50,000] 450 45,000] 383|42,000] 336
0.15 0.3 1.25 | 0.014 [ 50,000/ 600| 50,000] 500|50,000/ 500[50,000] 450]45,000{ 383|42,000] 336
. : 1.5 [0.012 | 50,000] 600 50,000] 500]|50,000] 500|50,000] 450 45,000] 383|42,000] 336
2 0.009 | 50,000| 540| 50,000 450]48,600| 437]45,900] 372|40,500] 310]37,800| 272
2.5 [0.008 [ 50,000] 540]50,000{ 450|48,600| 437]45,900| 372][40,500] 310[37,800] 272
3 0.006 | 50,000 540] 50,000/ 450]48,600{ 437]45,900] 372|40,500( 310]37,800| 272
0.75 [ 0.043 [ 50,000] 691]48,000{ 576[43,200] 518]40,800] 449]36,000] 360] 33,600] 336
1 0.04 50,000| 691 48,000] 576| 43,200/ 518]40,800| 449|36,000] 360| 33,600] 336
1.5 [0.034 [ 50,000] 691]48,000] 576]43,200] 518]|40,800] 449|36,000] 360/ 33,600/ 336
2 0.028 [ 50,000| 691]48,000| 576|43,200] 518]40,800| 449|36,000] 360| 33,600/ 336
0.2 0.4 2.5 |0.016 | 50,000/ 560| 43,200| 467]38,880| 420| 36,720 364|32,400] 292]|30,240| 272
3 0.011 [ 50,000] 560 43,200{ 467|38,880| 420]36,720| 364|32,400] 292]30,240[ 272
3.5 | 0.008 | 50,000 560]| 43,200| 467]38,880| 420| 36,720 364|32,400] 292]|30,240| 272
4 0.005 [ 50,000] 560 43,200 467|38,880| 420 36,720 364|32,400] 292 30,240[ 272
4.5 | 0.004 | 46,080 470|38,400| 392]|34,560| 353|32,640] 305|28,800| 245|26,880] 228
1 0.045 [ 48,000] 960] 40,000{ 800 36,000] 720 34,000] 612]30,000] 540| 28,000] 476
1.5 [0.04 48,000/ 960| 40,000] 800| 36,000/ 720] 34,000/ 612]30,000] 540| 28,000 476
2 0.035 | 48,000] 960 40,000{ 800|36,000] 720 34,000] 612]30,000] 540| 28,000/ 476
2.5 [0.033 |[43,200] 778|40,000{ 800|32,400| 583|30,600| 496|27,000] 43725200/ 386
0.25 0.5 3 0.03 43,200 778| 36,000/ 648]32,400] 583]30,600| 496|27,000f 437]|25,200| 386
. : 4 0.02 43,200 778[36,000] 648]32,400] 583|30,600] 496[27,000] 437|25,200] 386
5 0.018 | 43,200 778]| 36,000/ 648]32,400| 583|30,600| 496|27,000| 437]|25,200| 386
6.5 [ 0.008 |[38,400| 653|32,000{ 544[28,800] 490|27,200] 416]24,000] 367|22,400] 324
6 0.007 | 38,400| 653]| 32,000/ 544]28,800| 490]|27,200] 416|24,000] 367|22,400| 324
8 0.004 [ 38,400] 653]32,000{ 544[28,800] 490|27,200] 416]24,000] 367|22,400] 324
1 0.05 48,000/ 1,440 40,000 1,200 36,000 1,080] 34,000 884[30,000] 720| 28,000/ 560
2 0.042 | 48,000] 1,440 40,000{ 1,200 36,000 1,080 34,000| 884 30,000] 720| 28,000/ 560
2.5 [0.038 | 48,000] 1,440 40,000| 1,200 36,000| 1,080 34,000| 884 30,000] 720| 28,000/ 560
3 0.034 | 48,000] 1,440] 40,000/ 1,200| 36,000{ 1,080| 34,000| 884 30,000f 720]|28,000| 560
3.5 [0.029 [43,200] 1,231]36,000( 1,026]32,400] 923| 30,600 756]27,000] 616] 25,200 479
4 0.024 | 43,200] 1,231] 36,000| 1,026| 32,400| 923|30,600| 756|27,000f 616]25,200| 479
4.5 [0.022 |43,200] 1,166 36,000{ 972[32,400] 875|30,600| 716]27,000] 583| 25,200 454
0.3 0.6 5 0.02 43,200] 1,166 36,000] 972|32,400| 875|30,600| 716|27,000] 583| 25,200 454
6.5 [0.017 [43,200] 1,166 36,000{ 972[32,400] 875|30,600] 716]27,000] 583|25,200] 454
6 0.015 | 43,200 1,166] 36,000 972]32,400| 875|30,600| 716|27,000f 583]|25,200| 454
7 0.008 | 38,400| 979 32,000{ 816[28,800| 734|27,200] 601[24,000] 490|22,400| 381
8 0.008 | 38,400| 979]32,000/ 816|28,800| 734|27,200] 601]|24,000] 490]|22,400| 381
9 0.006 | 38,400] 979]32,000f 816|28,800| 734|27,200] 601]|24,000] 490]|22,400| 381
10 0.005 [ 33,600| 857|28,000{ 714[25,200] 643]23,800] 526]21,000] 428 19,600/ 333
12 0.004 | 28,800| 691] 24,000/ 576]21,600{ 518]20,400| 424|18,000( 346] 16,800| 269
2 0.061 | 48,000] 1,584 40,000{ 1,320] 36,000 1,188 34,000[ 977]30,000] 805]| 28,000/ 660
0.35 0.7 4 0.034 | 43,200] 1,354 36,000/ 1,128 32,400{ 1,015] 30,600 835|27,000] 688]| 25,200| 564
. : 6 0.027 | 43,200] 1,283 36,000( 1,069 | 32,400 962 30,600 791[27,000] 652| 25,200/ 535
8 0.01 38,400] 1,013 [ 32,000 844 28,800 760|27,200] 625|24,000] 515|22,400| 422

lii%] :1§ﬁﬁ|:ETCDt($\ A77/\°_:/0)§E—F®IEEt/i%’&%ﬁ.’ﬂ’bt(?téb\o [Note] Upon usage, please refer to comments and notes below table on page A77.
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about high efficiency cutting conditions

*&ﬁﬁﬁﬁ Recommended range

PN/ U —Z' PN series

A?H:J U —i ATH series

1 2 3 4 5 6
HRHIM 5 KRE - a%# (A7VURE TEE| JUN—RVE | BANE BEANE
Work Copper Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~65HRC)
tﬂﬁaﬂib% Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%
=B AR | ETR| 5, | DR EDRE| EERE |XDRE| CEH |EXDRE| DEH XORE| OEE XDRE| EEH | EDRE
R |Mill Dia.|Under neck| (i n) n vf n % n vf n % n vf n %

(mm) | (mm) | 09 min" | mm/min| min' |mm/min| min?' |[mm/min| min?' |[mm/min| min" | mm/min|  min' | mm/min
2 |0.08 | 48,000 | 1,728 | 40,000 | 1,440 | 36,000 | 1,296 | 34,000 | 1,088 | 30,000 900 | 28,000 784

4 |0.056| 48,000 | 1,728 | 40,000 | 1,440 | 36,000 | 1,296 | 34,000 | 1,088 | 30,000 900 | 28,000 784

04 | 08 5 10.045| 43,200 | 1,400 | 36,000 | 1,166 | 32,400 | 1,050 | 30,600 881 | 27,000 729 | 25,200 635
: : 6 |0.032| 43,200 | 1,400 | 36,000 | 1,166 | 32,400 | 1,050 | 30,600 881 | 27,000 729 | 25,200 635
8 |0.02 | 38,400 | 1,244 | 32,000 | 1,037 | 28,800 933 | 27,200 783 | 24,000 648 | 22,400 564

10 0.01 38,400 | 1,175 | 32,000 979 | 28,800 881 | 27,200 740 | 24,000 612 | 22,400 533

2 |0.09 | 45,600 | 1,944 | 38,000 | 1,620 | 34,200 | 1,458 | 32,300 | 1,215 | 28,500 | 1,004 | 26,600 891

0.45 | 0.9 4 |0.058| 45,600 | 1,944 | 38,000 | 1,620 | 34,200 | 1,458 | 32,300 | 1,215 | 28,500 | 1,004 | 26,600 891
. . 6 |0.042| 41,040 | 1,574 | 34,200 | 1,312 | 30,780 | 1,181 | 29,070 984 | 25,650 813 | 23,940 722
8 |0.03 | 36,480 | 1,399 | 30,400 | 1,166 | 27,360 | 1,049 | 25.840 875 | 22,800 723 | 21,280 641

2 0.1 43,200 | 2,160 | 36,000 | 1,800 | 32,400 | 1,620 | 30,600 | 1,377 | 27,000 | 1,134 | 25,200 | 1,008

3 0.1 43,200 | 2,160 | 36,000 | 1,800 | 32,400 | 1,620 | 30,600 | 1,377 | 27,000 | 1,134 | 25,200 | 1,008

4 |0.07 | 43,200 | 2,160 | 36,000 | 1,800 | 32,400 | 1,620 | 30,600 | 1,377 | 27,000 | 1,134 | 25,200 | 1,008

5 |0.06 | 43,200 | 2,160 | 36,000 | 1,800 | 32,400 | 1,620 | 30,600 | 1,377 | 27,000 | 1,134 | 25,200 | 1,008

6 [0.04 | 38,880 | 1,750 | 32,400 | 1,458 | 29,160 | 1,312 | 27,540 | 1,115 | 24,300 919 | 22,680 816

7 10.04 | 38,880 | 1,750 | 32,400 | 1,458 | 29,160 | 1,312 | 27,540 | 1,115 | 24,300 919 | 22,680 816

8 |0.04 | 38,880 | 1,750 | 32,400 | 1,458 | 29,160 | 1,312 | 27,540 | 1,115 | 24,300 919 | 22,680 816

0.5 1 9 |0.03 | 38,880 | 1,750 | 32,400 | 1,458 | 29,160 | 1,312 | 27,540 | 1,115 | 24,300 919 | 22,680 816
10 |0.025| 38,880 | 1,750 | 32,400 | 1,458 | 29,160 | 1,312 | 27,540 | 1,115 | 24,300 919 | 22,680 816

12 |0.013| 34,560 | 1,469 | 28,800 | 1,224 | 25,920 | 1,102 | 24,480 936 | 21,600 771 | 20,160 685

13 |0.011] 34,560 | 1,469 | 28,800 | 1,224 | 25,920 | 1,102 | 24,480 936 | 21,600 771 | 20,160 685

14 [0.01 34,560 | 1,469 | 28,800 | 1,224 | 25,920 | 1,102 | 24,480 936 | 21,600 771 | 20,160 685

16 |0.008| 34,560 | 1,469 | 28,800 | 1,224 | 25,920 | 1,102 | 24,480 936 | 21,600 771 | 20,160 685

18 |0.006| 30,240 | 1,210 | 25,200 | 1,008 | 22,680 907 | 21,420 771 | 18,900 635 | 17,640 564

20 |0.005| 25,920 | 1,037 | 21,600 864 | 19,440 778 | 18,360 661 | 16,200 544 | 15,120 484

2 |01 40,320 | 2,110 | 33,600 | 1,758 | 30,240 | 1,582 | 28,560 | 1,301 | 25,200 | 1,090 | 23,520 967

4 |0.07 | 40,320 | 2,110 | 33,600 | 1,758 | 30,240 | 1,582 | 28,560 | 1,301 | 25,200 | 1,090 | 23,520 967

0.55| 1.1 6 |0.04 | 36,720 | 1,774 | 30,600 | 1,478 | 27,540 | 1,330 | 26,010 | 1,094 | 22,950 916 | 21,420 813
8 |0.04 | 36,720 | 1,774 | 30,600 | 1,478 | 27,540 | 1,330 | 26,010 | 1,094 | 22,950 916 | 21,420 813

10 10.025| 36,720 | 1,774 | 30,600 | 1,478 | 27,540 | 1,330 | 26,010 | 1.094 | 22,950 916 | 21,420 813

4 |0.08 | 36,923 | 1,932 | 30,769 | 1,610 | 27,692 | 1,449 | 26,154 | 1,208 | 23,077 998 | 21,538 886

6 |0.06 | 34,560 | 1,797 | 28,800 | 1,498 | 25,920 | 1,348 | 24,480 | 1,102 | 21,600 950 | 20,160 806

0.6 1.2 8 [0.04 | 34560 | 1,797 | 28,800 | 1,498 | 25,920 | 1,348 | 24,480 | 1,102 | 21,600 950 | 20,160 806
10 |0.035| 34,560 | 1,617 | 28,800 | 1,423 | 25,920 | 1,213 | 24,480 | 1,102 | 21,600 855 | 20,160 726

12 _10.03 | 34,560 | 1,617 | 28,800 | 1,348 | 25,920 | 1,213 | 24,480 | 1,102 | 21,600 855 | 20,160 726

8 |0.055| 30,240 | 1,814 | 25,200 | 1,512 | 22,680 | 1,361 | 21,420 | 1,157 | 18,900 983 | 17,640 882

0.7 1.4 | 12 |0.035| 30,240 | 1,633 | 25,200 | 1,361 | 22,680 | 1,225 | 21,420 | 1,041 | 18,900 885 | 17,640 794
16 10.017| 26,880 | 1,371 | 22,400 | 1,142 | 20,160 | 1,028 | 19,040 874 | 16,800 743 | 15,680 666

4 0.1 33,600 | 2,218 | 28,000 | 1,848 | 25,200 | 1,663 | 23,800 | 1,428 | 21,000 | 1,134 | 19,600 980

6 |0.1 33,600 | 2,218 | 28,000 | 1,848 | 25,200 | 1,663 | 23,800 | 1,428 | 21,000 | 1,134 | 19,600 980

8 |0.06 | 30,240 | 1,796 | 25,200 | 1,497 | 22,680 | 1,347 | 21,420 | 1,157 | 18,900 919 | 17,640 794

10 |0.06 | 30,240 | 1,796 | 25,200 | 1,497 | 22,680 | 1,347 | 21,420 | 1,157 | 18,900 919 | 17,640 794

0.75| 1.5 | 12 |0.06 | 30,240 | 1,796 | 25,200 | 1,497 | 22,680 | 1,347 | 21,420 | 1,157 | 18,900 919 | 17,640 794
14 |0.05 | 26,880 | 1,508 | 25,200 | 1,497 | 20,160 | 1,131 | 19,040 971 | 16,800 771 | 15,680 666

16 |0.019| 26,880 | 1,508 | 22,400 | 1,257 | 20,160 | 1,131 | 19,040 971 | 16,800 771 | 15,680 666

18 |0.019| 26,880 | 1,508 | 22,400 | 1,257 | 20,160 | 1,131 | 19,040 971 | 16,800 771 | 15,680 666

20 10.019] 26,880 | 1,508 | 22,400 | 1,257 | 20,160 | 1,131 | 19,040 971 | 16,800 771 | 15,680 666

8 [0.11 31,200 | 2,184 | 26,000 | 1,820 | 23,400 | 1,638 | 22,100 | 1.370 | 19,500 | 1,170 | 18,200 | 1,019

08 | 16 12 |0.065| 28,080 | 1,769 | 23,400 | 1,474 | 21,060 | 1,327 | 19,890 | 1,110 | 17,550 948 | 16,380 826
: : 16 |0.04 | 28,080 | 1,769 | 23,400 | 1,474 | 21,060 | 1,327 | 19,890 | 1,110 | 17,550 948 | 16,380 826
20 |0.02 | 24960 1,485 | 20,800 | 1,238 | 18,720 | 1,114 | 17.680 932 | 15,600 796 | 14,560 693

8 [0.13 | 31,200 | 2,496 | 26,000 | 2,080 | 23,400 | 1,872 | 22,100 | 1,547 | 19,500 | 1,287 | 18,200 | 1,092

09 | 1.8 12 |0.07 | 28,080 | 2,022 | 23,400 | 1,685 | 21,060 | 1,516 | 19,890 | 1.253 | 17,550 | 1,042 | 16,380 885
: : 16 |0.045| 28,080 | 2,022 | 23,400 | 1,685 | 21,060 | 1,516 | 19,890 | 1.253 | 17,550 | 1,042 | 16,380 885
20 10.022| 24960 1,697 | 20,800 | 1,414 | 18,720 | 1,273 | 17,680 | 1,052 | 15,600 875 | 14,560 743

3 [0.2 25,200 | 2,520 | 21,000 | 2,100 | 18,900 | 1,890 | 17,850 | 1.607 | 15,750 | 1,355 | 14,700 | 1,176

4 0.2 25,200 | 2,520 | 21,000 | 2,100 | 18,900 | 1,890 | 17.850 | 1.607 | 15,750 | 1,355 | 14,700 | 1,176

1 2 6 |0.2 25,200 | 2,268 | 21,000 | 1,890 | 18,900 | 1,701 | 17,850 | 1.428 | 15,750 | 1,197 | 14,700 | 1,058
8 [0.14 | 25,200 | 2,268 | 21,000 | 1,890 | 18,900 | 1,701 | 17,850 | 1,428 | 15,750 | 1,197 | 14,700 | 1,058

10 10.14 | 25,200 2,016 ] 21,000 | 1,680 | 18,900 | 1,612 | 17,850 | 1.285 | 15,750 | 1,071 | 14,700 941
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