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New rib slotting method by contouring with taper end mill.
Reduce the polishing time with direct milling.
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Tapered peripheral edge shape reduces the machining steps occurring at tool change.
Furthermore, when used from roughing, the cutting remain is reduced and high
accuracy finishing is realized.
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A good machined surface can be obtained with double flank shape and high-helix
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edge shape. Reduces the polishing time of the next process.

SEEHOIEINLCICRIF SR T RELE I,
(REYA A, =EREH. TEM. TU/\—RVHEE)

Shows excellent performance for high hardness steels cutting such as cold die
steels, high speed steels, pre-hardened steels etc.
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Cutting by conventional tools
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Machining steps occurringat tool'change
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Difficult to remove steps by polishing
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Good machined surface
and reduces polishing time
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Cross-section observation
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Takes time to polish rough machined surface
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Reduces the total machining time including polishing by suppressing the machining steps caused by tool change.
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Features Reduces machining steps occurring at tool change
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Issue in general contour roughing
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Since deflection amount is different according to the tool neck length,
the machining steps occur at tool change.
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Since the peripheral edge of EB4HR-ATH works repeatedly, easy to remove the steps. Since ball edge works at a point, steps can not be removed sufficiently.
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The peripheral cutting edge effectively removes the steps occurring at tool change.
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Features Achieve high quality machined surface
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Condition of machined surface
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Special peripheral cutting edge shape gives better machined surface and reduces polishing time
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Adopts ATH Coating
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RE DC BHTA1 LU APMX LF DCONMS BHTA2 (¥)

EB4HRO060TN-4-05-ATH ® 03 0.6 0.5 4 3.2 50 4 A - 18,210
EB4HRO060TN-5-05-ATH @ 03 0.6 0.5 5 3.2 50 4 A - 18,210
EB4HRO060TN-6-05-ATH @ 03 0.6 0.5 6 3.2 50 4 A - 18,330
EB4HRO060TN-7-05-ATH @ 03 0.6 0.5 7 3.2 50 4 B 0.5 18,330
EB4HRO060TN-8-05-ATH ® 03 0.6 0.5 8 3.2 50 4 B 0.5 18,330
EB4HRO060TN-9-05-ATH ®| 03 0.6 0.5 9 3.2 50 4 B 0.5 18,430
EB4HROO60TN-10-05-ATH @ | 0.3 0.6 0.5 10 3.2 50 4 B 0.5 18,430
EB4HRO060TN-4-10-ATH ® 03 0.6 1 4 3.2 50 4 A - 18,210
EB4HRO060TN-5-10-ATH ® 03 0.6 1 5 3.2 50 4 A = 18,210
EB4HRO060TN-6-10-ATH ® 03 0.6 1 6 3.2 50 4 A = 18,330
EB4HRO060TN-7-10-ATH @ 03 0.6 1 7 3.2 50 4 B 1 18,330
EB4HRO060TN-8-10-ATH @ 03 0.6 1 8 3.2 50 4 B 1 18,330
EB4HRO060TN-9-10-ATH ®| 03 0.6 1 9 3.2 50 4 B 1 18,430
EB4HRO060TN-10-10-ATH | @ | 0.3 0.6 1 10 3.2 50 4 B 1 18,430
EB4HRO070TN-4-05-ATH ® 035 0.7 0.5 4 3.2 50 4 A - 17,140
EB4HRO070TN-5-05-ATH ® 0.3 0.7 0.5 5 3.2 50 4 A - 17,140
EB4HRO0070TN-6-05-ATH ® 035 0.7 0.5 6 3.2 50 4 A - 17,260
EB4HRO070TN-7-05-ATH ® 035 0.7 0.5 7 3.2 50 4 B 0.5 17,260
EB4HRO070TN-8-05-ATH ®| 035 0.7 0.5 8 3.2 50 4 B 0.5 17,360
EB4HR0070TN-9-05-ATH ®| 035 0.7 0.5 9 3.2 50 4 B 0.5 17,360
EB4HRO070TN-10-05-ATH | @ | 0.35 0.7 0.5 10 3.2 50 4 B 0.5 17,360
EB4HR0070TN-4-10-ATH ®| 0.35 0.7 1 4 3.2 50 4 A - 17,140
EB4HRO070TN-5-10-ATH ®| 0.35 0.7 1 5 3.2 50 4 A - 17,140
EB4HRO0070TN-6-10-ATH ® 035 0.7 1 6 3.2 50 4 A - 17,260
EB4HRO070TN-7-10-ATH ® 0.3 0.7 1 7 3.2 50 4 B 1 17,260
EB4HRO070TN-8-10-ATH ® 035 0.7 1 8 3.2 50 4 B 1 17,360
EB4HRO070TN-9-10-ATH ®| 035 0.7 1 9 3.2 50 4 B 1 17,360
EB4HRO070TN-10-10-ATH @ | 0.35 0.7 1 10 3.2 50 4 B 1 17,360
EB4HRO080TN-4-05-ATH @ 04 0.8 0.5 4 3.2 50 4 A - 16,190
EB4HRO080TN-6-05-ATH ® 04 0.8 0.5 6 3.2 50 4 A - 16,290
EB4HRO080TN-8-05-ATH @ 04 0.8 0.5 8 3.2 50 4 B 0.5 16,290
EB4HROO80TN-10-05-ATH | @ | 0.4 0.8 0.5 10 3.2 50 4 B 0.5 16,400
EB4HROO80TN-12-05-ATH | @ | 0.4 0.8 0.5 12 3.2 55 4 B 0.5 16,500
EB4HROO80TN-14-05-ATH @ | 04 0.8 0.5 14 3.2 55 4 B 0.5 16,610
EB4HRO080TN-4-10-ATH ® 04 0.8 1 4 3.2 50 4 A = 16,190
EB4HRO080TN-6-10-ATH @ 04 0.8 1 6 3.2 50 4 A = 16,290
EB4HRO080TN-8-10-ATH @ 04 0.8 1 8 3.2 50 4 B 1 16,290
EB4HRO080TN-10-10-ATH | @ | 0.4 0.8 1 10 3.2 50 4 B 1 16,400
EB4HROO80TN-12-10-ATH | @ | 0.4 0.8 1 12 3.2 55 4 B 1 16,500
EB4HROO80TN-14-10-ATH @ | 04 0.8 1 14 3.2 55 4 B 1 16,610
EB4HRO090TN-4-05-ATH ® 045 0.9 0.5 4 3.2 50 4 A - 16,070
EB4HRO090TN-6-05-ATH ® 045 0.9 0.5 6 3.2 50 4 A - 16,190
EB4HRO090TN-8-05-ATH ® 045 0.9 0.5 8 3.2 50 4 B 0.5 16,290
EB4HRO090TN-10-05-ATH | @ | 0.45 0.9 0.5 10 3.2 50 4 B 0.5 16,400
EB4HRO090TN-12-05-ATH ®| 045 0.9 0.5 12 3.2 55 4 B 0.5 16,500
EB4HRO090TN-14-05-ATH @ | 045 0.9 0.5 14 3.2 55 4 B 0.5 16,500
EB4HRO090TN-4-10-ATH ®| 045 0.9 1 4 3.2 50 4 A - 16,070
EB4HRO090TN-6-10-ATH ®| 045 0.9 1 6 3.2 50 4 A - 16,190
EB4HRO090TN-8-10-ATH ® 045 0.9 1 8 3.2 50 4 B 1 16,290
EB4HRO0O90TN-10-10-ATH | @ | 0.45 0.9 1 10 3.2 50 4 B 1 16,400
EB4HRO0O90TN-12-10-ATH | @ | 0.45 0.9 1 12 3.2 55 4 B 1 16,500
EB4HRO0O90TN-14-10-ATH | @ | 0.45 0.9 1 14 3.2 55 4 B 1 16,500
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RE DC BHTA1 LU APMX LF DCONMS BHTA2 ¥
EB4HRO100TN-4-05-ATH ® 05 1 0.5 4 4 50 4 C - 13,930
EB4HRO0100TN-6-05-ATH @ 05 1 0.5 6 4 50 4 A - 13,930
EB4HRO100TN-8-05-ATH @ 05 1 0.5 8 4 50 4 B 0.5 14,040
EB4HRO100TN-10-05-ATH @ 05 1 0.5 10 4 50 4 B 0.5 14,150
EB4HRO100TN-12-05-ATH @ 05 1 0.5 12 4 55 4 B 0.5 14,250
EB4HRO100TN-14-05-ATH ® 05 1 0.5 14 4 55 4 B 0.5 14,250
EB4HRO100TN-16-05-ATH ® 05 1 0.5 16 4 55 4 B 0.5 14,360
EB4HRO100TN-18-05-ATH ® 05 1 0.5 18 4 60 4 B 0.5 14,580
EB4HRO0100TN-20-05-ATH ® 05 1 0.5 20 4 60 4 B 0.5 14,580
EB4HRO100TN-4-10-ATH @ 05 1 1 4 4 50 4 C = 13,930
EB4HRO100TN-6-10-ATH @ 05 1 1 6 4 50 4 A = 13,930
EB4HRO100TN-8-10-ATH @ 05 1 1 8 4 50 4 B 1 14,040
EB4HRO100TN-10-10-ATH @ 05 1 1 10 4 50 4 B 1 14,150
EB4HRO100TN-12-10-ATH ®| 05 1 1 12 4 55 4 B 1 14,250
EB4HRO100TN-14-10-ATH @ 05 1 1 14 4 55 4 B 1 14,250
EB4HRO100TN-16-10-ATH ® 05 1 1 16 4 55 4 B 1 14,360
EB4HRO100TN-18-10-ATH ® 05 1 1 18 4 60 4 B 1 14,580
EB4HRO100TN-20-10-ATH ® 05 1 1 20 4 60 4 B 1 14,580
EB4HRO0110TN-4-05-ATH ® | 055 1.1 0.5 4 4 50 4 C - 13,720
EB4HRO0110TN-6-05-ATH ® | 055 1.1 0.5 6 4 50 4 A - 13,820
EB4HRO0110TN-8-05-ATH ® | 055 11 0.5 8 4 50 4 B 0.5 13,930
EB4HRO110TN-10-05-ATH ® | 0.55 1.1 0.5 10 4 50 4 B 0.5 14,040
EB4HRO110TN-12-05-ATH ® | 0.55 1.1 0.5 12 4 55 4 B 0.5 14,150
EB4HRO110TN-14-05-ATH ® 055 1.1 0.5 14 4 55 4 B 0.5 14,150
EB4HRO110TN-16-05-ATH ® 055 1.1 0.5 16 4 55 4 B 0.5 14,250
EB4HRO110TN-18-05-ATH ® 055 1.1 0.5 18 4 60 4 B 0.5 14,360
EB4HRO0110TN-20-05-ATH @  0.55 1.1 0.5 20 4 60 4 B 0.5 14,460
EB4HRO110TN-4-10-ATH @ | 055 141 1 4 4 50 4 C = 13,720
EB4HRO110TN-6-10-ATH ® | 055 11 1 6 4 50 4 A = 13,820
EB4HRO110TN-8-10-ATH ® | 0.55 1.1 1 8 4 50 4 B 1 13,930
EB4HRO110TN-10-10-ATH ® | 0.55 1.1 1 10 4 50 4 B 1 14,040
EB4HRO110TN-12-10-ATH ® | 0.55 1.1 1 12 4 55 4 B 1 14,150
EB4HRO110TN-14-10-ATH ® 055 1.1 1 14 4 55 4 B 1 14,150
EB4HRO110TN-16-10-ATH ® 055 1.1 1 16 4 55 4 B 1 14,250
EB4HRO110TN-18-10-ATH ® 055 1.1 1 18 4 60 4 B 1 14,360
EB4HRO0110TN-20-10-ATH @  0.55 1.1 1 20 4 60 4 B 1 14,460
EB4HRO0120TN-6-05-ATH @ 06 1.2 0.5 6 4.8 50 4 A - 13,720
EB4HRO0120TN-8-05-ATH @ 06 1.2 0.5 8 4.8 50 4 B 0.5 13,820
EB4HRO0120TN-10-05-ATH ®| 06 1.2 0.5 10 4.8 50 4 B 0.5 13,820
EB4HRO0120TN-12-05-ATH ® | 06 1.2 0.5 12 4.8 55 4 B 0.5 14,040
EB4HRO0120TN-14-05-ATH @ 06 1.2 0.5 14 4.8 55 4 B 0.5 14,040
EB4HRO0120TN-16-05-ATH @ 06 1.2 0.5 16 4.8 55 4 B 0.5 14,150
EB4HRO120TN-18-05-ATH ® 06 1.2 0.5 18 4.8 60 4 B 0.5 14,250
EB4HR0120TN-20-05-ATH @ 06 1.2 0.5 20 4.8 60 4 B 0.5 14,360
EB4HR0120TN-22-05-ATH @ 06 1.2 0.5 22 4.8 60 4 B 0.5 14,360
EB4HRO0120TN-24-05-ATH @ 0.6 1.2 0.5 24 4.8 60 4 B 0.5 14,460
EB4HRO0120TN-6-10-ATH ®| 06 1.2 1 6 4.8 50 4 A - 13,720
EB4HRO0120TN-8-10-ATH ® | 06 1.2 1 8 4.8 50 4 B 1 13,820
EB4HRO0120TN-10-10-ATH ® 06 1.2 1 10 4.8 50 4 B 1 13,820
EB4HRO120TN-12-10-ATH ® 06 1.2 1 12 4.8 55 4 B 1 14,040
EB4HRO120TN-14-10-ATH ® 06 1.2 1 14 4.8 55 4 B 1 14,040
EB4HRO120TN-16-10-ATH ® 06 1.2 1 16 4.8 55 4 B 1 14,150
EB4HR0120TN-18-10-ATH @ 06 1.2 1 18 4.8 60 4 B 1 14,250
EB4HRO0120TN-20-10-ATH @ 06 1.2 1 20 4.8 60 4 B 1 14,360
EB4HRO0120TN-22-10-ATH ® 06 1.2 1 22 4.8 60 4 B 1 14,360
EB4HR0120TN-24-10-ATH ® 06 1.2 1 24 4.8 60 4 B 1 14,460
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Recommended Cutting Conditions
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Work material

1 2 3 4
PR - G2 TE TUN— R AN
Carbon steels, Alloy steels Tool steels Pre-hardened steels Hardened steels
(180~250HB) (256~35HRC) (835~45HRC) (45~55HRC)

YID3AHHEER Ratio to standard depth of cut

100%

90%

80%

65%

R-IL#ERE| SVEOC | ETRELU| EEEH | XDEE | DER | E0RE | DEM | X0RE | DES | E0RE
Ball radius Tool dia. Unlg;rg?ﬁ‘:k (mm) n Vi n Vi n Vi n Vi

(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min
0.6 4 0.024 36,000 1,030 32,400 920 30,600 760 27,000 610

0.6 5 0.020 36,000 970 32,400 880 30,600 720 27,000 580

0.6 6 0.015 36,000 970 32,400 880 30,600 720 27,000 580

0.3 0.6 7 0.008 32,000 820 28,800 730 27,200 600 24,000 490
0.6 8 0.008 32,000 820 28,800 730 27,200 600 24,000 490

0.6 9 0.006 32,000 820 28,800 730 27,200 600 24,000 490

0.6 10 0.005 28,000 710 25,200 640 23,800 530 21,000 430

0.7 4 0.034 36,000 1,130 32,400 1,020 30,600 840 27,000 690

0.7 5 0.030 36,000 1,130 32,400 1,020 30,600 840 27,000 690

0.7 6 0.027 36,000 1,070 32,400 960 30,600 800 27,000 650

0.35 0.7 7 0.020 32,000 840 28,800 760 27,200 630 24,000 520
0.7 8 0.010 32,000 840 28,800 760 27,200 630 24,000 520

0.7 9 0.008 32,000 840 28,800 760 27,200 630 24,000 520

0.7 10 0.005 28,000 740 25,200 670 23,800 550 21,000 460

0.8 4 0.035 40,000 1,440 36,000 1,300 34,000 1,090 30,000 900

0.8 6 0.032 36,000 1,170 32,400 1,050 30,600 880 27,000 730

0.4 0.8 8 0.020 32,000 1,040 28,800 930 27,200 780 24,000 650
' 0.8 10 0.010 32,000 980 28,800 880 27,200 740 24,000 610
0.8 12 0.008 32,000 980 28,800 880 27,200 740 24,000 610

0.8 14 0.005 28,000 860 25,200 770 23,816 650 21,000 530

0.9 4 0.045 38,000 1,620 34,200 1,460 32,300 1,200 28,500 1,000

0.9 6 0.042 34,200 1,310 30,800 1,180 29,100 980 25,700 810

0.9 8 0.030 30,400 1,170 27,400 1,050 25,800 880 22,800 720

045 ™09 10 | 0020 | 30,400 | 1.170 | 27.400 | 1.050 | 25,800 880 | 22.800 720
0.9 12 0.010 30,400 1,170 27,400 1,050 25,800 880 22,800 720

0.9 14 0.008 26,000 1,000 23,500 900 22,100 750 19,500 620

1 4 0.040 32,400 1,460 29,200 1,310 27,500 1,120 24,300 920

1 6 0.040 32,400 1,460 29,200 1,310 27,500 1,120 24,300 920

1 8 0.040 32,400 1,460 29,200 1,310 27,500 1,120 24,300 920

1 10 0.025 32,400 1,460 29,200 1,310 27,500 1,120 24,300 920

0.5 1 12 0.013 28,800 1,220 25,900 1,100 24,500 940 21,600 770
1 14 0.010 28,800 1,220 25,900 1,100 24,500 940 21,600 770

1 16 0.008 28,800 1,220 25,900 1,100 24,500 940 21,600 770

1 18 0.006 25,200 1,010 22,700 910 21,400 770 18,900 640

1 20 0.005 21,600 860 19,400 780 18,400 660 16,200 540

1.1 4 0.040 30,600 1,480 27,500 1,330 26,000 1,090 23,000 920

141 6 0.040 30,600 1,480 27,500 1,330 26,000 1,090 23,000 920

11 8 0.040 30,600 1,480 27,500 1,330 26,000 1,090 23,000 920

1.1 10 0.025 30,600 1,480 27,500 1,330 26,000 1,090 23,000 920

0.55 1.1 12 0.020 27,200 1,240 24,500 1,110 23,100 920 20,400 770
141 14 0.015 27,200 1,240 24,500 1,110 23,100 920 20,400 770

1.1 16 0.010 27,200 1,240 24,500 1,110 23,100 920 20,400 770

11 18 0.008 23,800 1,020 21,400 910 20,200 750 17,800 630

1.1 20 0.005 20,400 870 18,300 780 17,300 640 15,200 540

1.2 6 0.060 28,800 1,500 25,900 1,350 24,500 1,100 21,600 950

1.2 8 0.040 28,800 1,500 25,900 1,350 24,500 1,100 21,600 950

1.2 10 0.035 28,800 1,420 25,900 1,210 24,500 1,100 21,600 860

1.2 12 0.030 28,800 1,350 25,900 1,210 24,500 1,100 21,600 860

0.6 1.2 14 0.025 24,600 1,150 22,200 1,040 21,000 940 18,500 730
1.2 16 0.020 24,600 1,150 22,200 1,040 21,000 940 18,500 730

1.2 18 0.015 24,600 1,150 22,200 1,040 21,000 940 18,500 730

1.2 20 0.010 21,000 990 19,000 890 18,000 810 15,900 630

1.2 22 0.010 21,000 990 19,000 890 18,000 810 15,900 630

1.2 24 0.008 21,000 990 19,000 890 18,000 810 15,900 630
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Finishing conditions

1 2 3 4
I R - S TEE FUN— KV N
Work material Carbon steels, Alloy steels Tool steels Pre-hardened steels Hardened steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC)
YID3AFH+HEER Ratio to standard depth of cut 100% 90% 80% 65%
H-I#ERE| sMEDC |ETRU| ESRH | xDEE | B | E0EE | EEM | X0®E | EER | E0EE
Ball radius Tool dia. Ung%;?ﬁ(:k (mm) n Vi n Vi n Vi n Vi

(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min
0.6 4 0.023 18,000 1,030 16,200 920 15,300 760 13,500 620

0.6 5 0.023 18,000 970 16,200 880 15,300 720 13,500 580

0.6 6 0.020 18,000 970 16,200 880 15,300 720 13,500 580

0.3 0.6 7 0.020 16,000 820 14,400 730 13,600 600 12,000 490
0.6 8 0.020 16,000 820 14,400 730 13,600 600 12,000 490

0.6 9 0.020 16,000 820 14,400 730 13,600 600 12,000 490

0.6 10 0.020 14,000 710 12,600 640 11,900 530 10,500 430

0.7 4 0.023 18,000 1,130 16,200 1,020 15,300 840 13,500 690

0.7 5 0.023 18,000 1,130 16,200 1,020 15,300 840 13,500 690

0.7 6 0.020 18,000 1,070 16,200 960 15,300 790 13,500 650

0.35 0.7 7 0.020 16,000 840 14,400 760 13,600 630 12,000 520
0.7 8 0.020 16,000 840 14,400 760 13,600 630 12,000 520

0.7 9 0.020 16,000 840 14,400 760 13,600 630 12,000 520

0.7 10 0.020 14,000 740 12,600 670 11,900 550 10,500 460

0.8 4 0.028 20,000 1,440 18,000 1,300 17,000 1,090 15,000 900

0.8 6 0.028 18,000 1,170 16,200 1,050 15,300 880 13,500 730

0.4 0.8 8 0.025 16,000 1,040 14,400 930 13,600 780 12,000 650
: 0.8 10 0.025 16,000 980 14,400 880 13,600 740 12,000 610
0.8 12 0.025 16,000 980 14,400 880 13,600 740 12,000 610

0.8 14 0.025 14,000 860 12,600 770 11,900 650 10,500 530

0.9 4 0.028 19,000 1,620 17,100 1,460 16,200 1,220 14,300 1,000

0.9 6 0.028 17,100 1,310 15,400 1,180 14,600 980 12,900 810

0.45 0.9 8 0.025 15,200 1,170 13,700 1,050 12,900 880 11,400 720
: 0.9 10 0.025 15,200 1,170 13,700 1,050 12,900 880 11,400 720
0.9 12 0.025 15,200 1,170 13,700 1,050 12,900 880 11,400 720

0.9 14 0.025 13,000 1,000 11,800 900 11,100 750 9,800 620

1 4 0.035 16,200 1,460 14,600 1,310 13,800 1,120 12,200 920

1 6 0.035 16,200 1,460 14,600 1,310 13,800 1,120 12,200 920

1 8 0.035 16,200 1,460 14,600 1,310 13,800 1,120 12,200 920

1 10 0.032 16,200 1,460 14,600 1,310 13,800 1,120 12,200 920

0.5 1 12 0.032 14,400 1,220 13,000 1,100 12,300 940 10,800 770
1 14 0.032 14,400 1,220 13,000 1,100 12,300 940 10,800 770

1 16 0.032 14,400 1,220 13,000 1,100 12,300 940 10,800 770

1 18 0.030 12,600 1,010 11,400 900 10,700 770 9,500 640

1 20 0.030 10,800 860 9,700 780 9,200 660 8,100 540

11 4 0.035 15,300 1,480 13,800 1,330 13,000 1,090 11,500 920

11 6 0.035 15,300 1,480 13,800 1,330 13,000 1,090 11,500 920

1.1 8 0.035 15,300 1,480 13,800 1,330 13,000 1,090 11,500 920

11 10 0.032 15,300 1,480 13,800 1,330 13,000 1,090 11,500 920

0.55 11 12 0.032 13,600 1,240 12,300 1,110 11,600 920 10,200 770
11 14 0.032 13,600 1,240 12,300 1,110 11,600 920 10,200 770

1.1 16 0.032 13,600 1,240 12,300 1,110 11,600 920 10,200 770

1.1 18 0.030 11,900 1,020 10,700 910 10,100 750 8,900 630

1.1 20 0.030 10,200 870 9,200 780 8,700 640 7,600 540

1.2 6 0.043 14,400 1,500 13,000 1,350 12,300 1,100 10,800 950

1.2 8 0.043 14,400 1,500 13,000 1,350 12,300 1,100 10,800 950

1.2 10 0.043 14,400 1,400 13.000 1,210 12,300 1,100 10,800 860

1.2 12 0.040 14,400 1,350 13,000 1,210 12,300 1,100 10,800 860

0.6 1.2 14 0.040 12,300 1,150 11,100 1,040 10,500 940 9,300 730
1.2 16 0.040 12,300 1,150 11,100 1,040 10,500 940 9,300 730

1.2 18 0.040 12,300 1,150 11,100 1,040 10,500 940 9,300 730

1.2 20 0.037 10,500 990 9,500 890 9,000 810 8,000 630

1.2 22 0.037 10,500 990 9,500 890 9,000 810 8,000 630

1.2 24 0.037 10,500 990 9,500 890 9,000 810 8,000 630

[Note] (Dap is shown as the criteria for Group 1 workpieces. For other groups, adjust the cutting depth according to the cutting depth factors in the above table.
(@Adjust by setting ae to (3 to 5)x(ap)x(cutting depth ratio). When performing finishing processing, calculate the theoretical cusp height and set accordingly.

Cutting depth setting example : When finishing in pre-hardened steel with EB4HR0100TN-10-05-ATH.
Cutting depth = 0.032(ap) X 0.8(Cutting depth factor for group 3 pre-hardened steel) = 0.0256mm
(®Use the water or oil based coolant for the work material and machining shape.
(@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 available is lower than that recommended please reduce the feed rate to the same ratio.
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Field data
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Comparison with conventional tools

+$0) U 75% Cross rib slot

. <l .
*%Em_l\/lfchme . LL:;—; M/C vertical MiC SR 05
J—S2/ coolant - KA water base —_— F Incline angle
#HEIF work material ©: NAK8O (40HRC) 7 'Ié e |
L/D=16 A 16mm

CrosEﬁEﬁﬁ%aﬁon Ujlgg)E—\- ‘L ,__m 1.1

1;:225mm ;r?ttggnmdthmm

Length of rib slot one side
MIT?E [ErmEd TE& CEngy | EDEE ap HUK | IR

Process ltem code Tool dia. |Under neck length |  Revolution Feed rate Removal stock | Cutting time
(mm) (mm) (min") (mm/min) (mm) (mm) (min)
FSET0T | EB4HRO100TN-6-05-ATH 1 6 24,000 | 1,000 | 0023 | 0.03 20%
Se#TL | EB4HRO100TN-10-05-ATH | 1 10 21,000 910 | 0.013 | 0.03 199
Fe#n0L | EB4HRO100TN-16-05-ATH | 1 16 21,000 770 | 0.008 | 0.03 564
SR@ LU T EB4HRO100TN-16-05-ATH | 1 16 10,820 424 | 0.025 0 4%

EE‘HJ[IIIEFE-? Total machining time 1 36§3‘ min.

I 7."] I E a)tk& Comparison of machined surface

EB4HR CHRANT DK
Roughing with EB4HR

EBAHR TR AU EIFINTZ XN

Roughing and finishing of EB4HR

ERITEICLDTRIMT HEEFMT

Roughing and finishing by conventional tools

T RO TEGE

Machining steps occurring at tool change

il
EECR0/mE

SUFface Toug| roughness

HHHE : Rz2.1um

Surface roughness

U J5BDF @ One side half of rib slot (MmM) U ZJBD G One side half of rib slot (MmMm)

! 00.5 0.55 0.6 0.65 0.7 00.5 0.55 0.6 0.65 0.7
DI teRIBCED [/ EB4HROEMI
N One side half of rib slot 2 ,.JJI]I+1iJ:b‘7]DI / 2 +H:J:lj;7]uI /
> m:ﬁm”%a”d Roughing and finishing /
,é 4 conven%ogal tools ,/ ,E\ 4 | by EB4HR //
- T B
€ s = € s ~ /
£ Py £ o |omTeE L/,
3 5 g [ HERIEICELD
o e FMI+AEFNT
o 10 i) 10 /——Roughing and finishing
i 159 B / by conventicnal tools
12 12 &
- /

Mo e s Rt 14 U TRIEDBEHE ” /. \UTmEOREE
Designed value'of rib Designed value of rib slot width
slot width

16 16
EB4HRDFTAN LI EBAHRCHRMIBIUE LTI Z
ERTEDRMI+HE EIFNTE I5CLTEDHREL
EZEDOINTEE U@L ase

More accurate rib slots can be machined

Machining accuracy got by roughing with EB4HR is equivalent
9 Y got by rougning q by using EB4HR from roughing to finishing

to that of roughing and finishing with conventional tools

I IHASEBAHREERTHIETHRBEELMIERE

Realizes high precision machining by using EB4HR from roughing to finishing




O L/D=200Y7ENMEMI LN

Comparison between EDM and direct milling for rib slot (L/D=20mm)

B Machine : YEIM/C vertical M/IC FTFDYU T7E cross rib siot |
J—S>/ coolant . KA Water base F incine angle’
LB work material - NAK80 (40HRC) '/ '// Ep"é; !
L/D=20 é 7 20mm ‘
Crosﬁﬁfzﬁﬁaﬁon Ujlgg)E_cf \ E!EmE 1.17mm
1;:825mm Bottom width
Length of rib slot one side
MMITE FmId—R EAAY IR | BN | DI (EDEE| ap 5EUIR | MNTHSE
Process Item code No. of | Tool dia. |Under neck length Revqlqglon Feed rate Removal stock | Cutting time
tools used|  (mm) (mm) (min™) (mm/min) (mm) (mm) (min)
SEEOTNL | EBAHRO100TN-6-05-ATH | 1 1 6 24,000 | 1,000 |0.030| 0.03 259
SERTINT | EBAHRO100TN-12-05-ATH | 1 1 12 | 24,000 | 900 |0.022| 0.03 34%
SEERNL | EBAHRO100TN-16-05-ATH | 1 1 16 | 21,000 | 700 |0.014| 0.03 47
SEEOTNL | EBAHRO100TN-20-05-ATH | 1 1 20 18,000 | 660 |0.010| 0.03 685
SERPAELIFIT EB4AHRO100TN-20-05-ATH 1 20 18,000 | 660 |0.040| 0.02 759
=~ : 1
FEMI EFNT| EB4HRO100TN-20-05-ATH 1 20 | 12,000 | 450 |0.020| O 209>

'S‘ET)JI]IH%FE-? Total machining time 458ﬁ min.

I tJJ ﬁ'”]l] I tm %71[] I 0)7][] I E ttﬁ Comparison of machined surface by machining and EDM

EB4HR IENL eom

E -
: :Rz4.33
E*ﬁé . RZOG?IJ m grft%gughnezss ne

—— Preparation time of electrode %@@ﬁﬁﬁiﬂ%ﬁ ﬁ"J4H§FEﬁ hours
‘I;)Jﬁ“ﬂ%ﬁ a%‘l‘ﬁ 7H§F§ 30ﬁ Processing time of EDM ﬁﬂ%ﬂﬂlﬂ%ﬁ'ﬂ:‘ﬁ'ﬂ ﬁggﬂéfﬁ hours
Total cutting time : About 7 hours 30 min. a?l-ﬁ"] 13 H%Fa

Total time : About 13 hours

#600X—/NTEZ# (185[H)

After polishing with 600-grit sandpaper (1h)

RN LIE

Smooth machined surface EIEEtricTdischarge i

b
tracesTremainfad \ 8 J.! 1
Topr Rl

FINER M T 3| T
w4 Rz0.47um EEIEE 40HRC Lyl A 1 R21.02um
Surface roughness Hardness Hardness ._,S_ujeg:giquéhﬁess'- | i B ke

EHE : Rz0.5umElIF&ZER EHEE | Rz1.0umTREEH %S
Achieved Rz0.5um or less Surface roughness : Rz1.0 um
surface roughness Electric discharge traces remain

R AF 400 THEH B E0FRE ORI E KR

Achieves to reduce polishing time since machined surface is smooth
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Field data

O =EERDOYILIES|

Cutting example of high hardness steel

BEML Machine : I7BIM/C vVertical M/C UTBEFIL R \
7—5‘/I~ Coolant - 7J<7§'|‘¢ Water base Hodetofh it F rﬁ—‘-’cae%g?es
#REIAE wWork material : STAVAX(52HRC) ,D;EE |
L/D=16 10mm
U 7‘5§:E 5-““1 Model of rib slot \;Eﬂgﬁqe&mm
MIT?E AmmI—R EAAY| I8 |8k | OEHM | EDEE | ap RUMK | DIIESRS
Process fom code oocined | | mm |y | mmm | om | "oy |
FoRRNL | EB4HRO060TN-4-05-ATH 3 0.6 4 | 27000 | 610 |0016| 002 60%
FEERML | EB4HRO0G0TN-7-05-ATH 3 0.6 7 | 24000 | 500 |0.007| 002 7343
w1 FRESEIL | EBAHROO60TN-10-05-ATH | 2 06 | 10 | 21,000 | 430 |0005| 002 | 43%
o EBRPH LT EB4HRO0B0TN-10-05-ATH 1 0.6 10 | 10,500 | 500 | 0.02 | 002 | 115%
S\t LT EB4HRO060TN-10-05-ATH 0.6 10 | 10,500 | 500 | 0.02 0 11564

‘SE‘HJI]IH%FEE Total machining time 406ﬁ min.

I I&%ﬁ@ﬁ% Condition of tool wear

EB4HRO060TN-10-05-ATH g3 EBAHRO060TN-10-05-ATH g4

ik +HIEIF#£I230min

After'contour;semi-finishing -+ Finishing

LFafRmMIE 21min

After contour roughing

TI-I\‘X :E 5-“} I/ Model of boss
MITHE Ammd—R fEAAY| IB%E | Bk | DR | EOEE ap BUR | IIIERE
Process ltem code No. of Tool dia. |Under neck length|  Revolution Feed rate Removal stock | Cutting time
tools used (mm) (mm) (min) (mm/min) (mm) (mm) (min)
FRMnIL | EPDBEH2020-8-TH3 1 2 8 7,950 320 | 002 | 002 609>
FaEEL | EB4HROOBOTN-4-05-ATH 1 0.6 4 | 23800 | 470 | 0016 | 0.02 289
SR LIIT | EB4HRO060TN-7-05-ATH 1 0.6 7 10,500 | 500 | 0.02 0 194

ﬁ?fﬂﬂlﬂ%ﬁaﬁ Total machining time 1 07ﬁ min.

—— E#HE Rz0:62um
i Surface roughn:
e e

I MIEmDIKEE :Rz0.65um

g = Surface roughness
Condition of machined surface o

UTBIUS DRAREES T aT4E

Other form than rib slot can also be machined.

BRE RIS 5EBELERY LY R R

It is possible to machine high hardness steel with high precision for a long time.



NI a—T40

Trouble shooting

O HEUMIFICTERBIFOMIBEDTROIEE 15T unss romanad anar ineaing -

° 1% 20mm L ETEYFAAR VAR AR TREEROEN G\ LNB0ET .
'I:'Eol %ol dI(aD E-Uanr neck length T EFEYFZTFINEONYNET DT ETHENRADFT,
EB4HRO100TN-20-05-ATH If the finishing pitch is large, the peripheral edge might not work  sufficiently and the steps might not be removed.
It is expected to improve by reducing the finishing pitch or do zero cutting
£ EIFEYF ap=0.025mm £ EFEYF ap=0.02mm +tE0OHvk ap=0.025mm
Finishing pitch Finishing pitch Zero-cut

EQEESIE L

Improvement i Improvement

q finishing pitch el & = I NEARE A

|| (e

mif =

Em ‘11 trhsEyE i &fﬂl
Reﬁfa%%st)éps%- ! ReZcijr-lg the o Egi&

X :.—'—!——. ————:—.I—-.
ul

: iy

. Lt

o 1:': J: H’bﬂ I% ‘: U 7’E (: *ﬁ ﬁ h‘“yiOf: t g In case horizontal stripes remained at the bottom of rib slot after finishing

- B4 UJ DRI TREDIVT SV ZADINE W TREIC I O TIFEFHDEILDI EDHD
B ANZEp1X 16mm g iy
S UK e e 5. fEFCYF NS T BTE CHBNRADET
EB4HRO100TN-16-05-ATH Since the clearance between the bottom of the rib and the tool is small, the horizontal stripes might emerge
depending on the cutting conditions. It is expected to improve by reducing the finishing pitch.
Tt EFEYF ap=0.1mm £ EIFEYF ap=0.02mm
Finishing pitch Finishing pitch
TEFEYFZ

e ‘F[fz,
Fvehing aiten

- B4 RMORZNELUTEDEREZRDPUUDDELDIEDHDET
TR HEPIX 16 N —~ T
L MOREHRT 5T & CHENLADET .
EB4HRO100TN-16-05-ATH If the cutting allowance is set too small, remaining steps or chatter mark might occur.

It is expected to improve by adjusting the cutting allowance.

HYD{‘E Cutting allowance 0.0Tmm HYD{'% Cutting allowance 0.02mm

Dz
Adjust the
removal stock

HNalsE D E

provement

mEfEE :Rz1.3um m#HE:Rz1.8um EfEE 1 Rz0.9um

Surface roughness Surface roughness Surface roughness




MOLDINO

The Edge To Innovation
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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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Attentions on Safety

n

>

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 arisk 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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MOLDINO Tool Engineering, Ltd.
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SILERR 0222085100 FAX022-2085102  LHEEER & 052687-9150 FAX052-687-9144
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W EEA  ®046-400.9429 FAX046-400-9435

3-0v/\,MOLDINO Tool Engineering Europe GmbH Itterpark 12, 40724 Hilden, Germany. TEL : +49-(0)2103-24820, FAX : +49-(0)2103-248230
e [/ MOLDINO Tool Engineering, (Shanghai) Ltd. Room 2604-2605, Metro Plaza, 555 Loushanguan Road, Changning Disctrct, Shangha, 200051, CHINA TEL:+86-(0)21-3366-3058, FAX:+86-(0)21-3366-3050

7 XU 71,/ MITSUBISHI MATERIALS U.S.A. CORPORATION 41700 Gardenbrook Road, Suite 120, Novi, MI 48375-1320 U.S.A. TEL : +1(248)308-2620, FAX :+1(248)308-2627
X427,/ MMC METAL DE MEXICO, S.A. DE C.V. Av. La Cafiada No.16, Parque Industrial Bemardo Quintana, EI Marques, Querétaro, CP 76246, México TEL : +52-442-1926800
JSY)l./ MMC METAL DO BRASIL LTDA. Rua Cincinato Braga, 340 13° andar.Bela Vista — CEP 01333-010 Sao Paulo - SP., Brasil TEL : +55(11)3506-5600 FAX : +55(11)3506-5677
% A/ MNC Hardmetal (Thailand) Co.,Ltd. MOLDINO Division 622 Emporium Tower, Floor 22114, Sukhumyit Road, Klong Tan, Klong Toei, Bangkok 10110, Thailand TEL:+66-(0)2-661-8175 FAX:+66-(0}2-661-8176
A > B/NNC Hardmetal India Pvt Ltd. H.0.: Prasad Enclave, #118/119, 1st Flor, 2nd Stage, 5th main, BBMP Ward #11, (New #38), Industrial Suburb, Yeshwanthpura, Bengaluru, 560 022, Kamateka, India. Tel:+91-80-2204-3600
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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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