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From electrodischarge machining to direct machining
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To higher-efficient direct machining
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Small-diameter deep-cutting corner radius end mill for high-efficient machining
responds to demands for shortening mold delivery times.

SORS B - FEODMITREDT—TIU—-X

Deeper: Neck shape of Deep Series has proven results for deep machining.
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Faster: Flute shape of Turbo Mills has proven results for high-efficient machining.
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Strong support for electrodischargeless direct machining!
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Features Compound neck shape Features Oval effect
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The compound neck shape with results proven by the EPOCH Deep The flute cross-section is the oval shape with results proven by EPOCH
Series is used. Breakage resistance is improved even for end mills with Turbo Mills. It suppresses vibrations, particularly when machining
long below-neck lengths, so that stable deep machining can be corner areas, so that stable high-efficient cutting can be performed.
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Closs-section is oval.

Reliable oval shape
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Features High-rigidity flute shape Features TH Coating
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The corner R flute shape used is the same chipping-resistant high-rigidity O — - o
flute type by Epoch Turbo Mills. Because of this, machining with high 2 ’\ :_,TJQ
per-flute feed amounts is possible and high-efficient machining can be

Epoch Super Coating TH

achieved.
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+ A newly developed nanocomposite coating material that achieves
unprecedented withstand temperatures and provides higher hardness
through the use of a new structure made up of nanocrystal material.
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+ Enables high-quality machining with long life of quenched steel
(45 to 65HRC), prehardened steel, etc.
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Quick lookup table for tools (Tool dia./Under neck length: LU)

(mm)

1.0 ¢1.25 1.5 ¢1.75 02 ¢2.5 3

A=~ XYY A= RV A= RVV)L A=~ XYY A= RV A= RV A=~ XYY
LU Straight | Pencil LU Straight Pencil LU Straight Pencil LU Straight Pencil LU Straight Pencil LU Straight Pencil LU Straight Pencil

2.5 2.5 2.5 2.5 2.5 2.5 2.5
5 { [ 5 o 5 (] 5 5 |@® 5 5
75| @ @ 7.5 7.5 7.5 7.5 7.5 7.5 @©
10 @ ® |10 o ® |10 o ® |10 @ ® |10 o 10 o 10 @
125 @ 12.5 12.5 12.5 12.5 @12 12.5 12.5
15 o ® |15 o ® |15 o ® |15 ® |15 o ® |15 15
175 @ 17.5 17.5 17.5 17.5 @®ue)| 17.5 17.5 ®8)
20 { ® |20 o ® |20 o ® |20 [ ® |20 ® 00|20 o ® |20 [ ) o
225| @ 22.5 225 22.5 22.5 22.5 22.5
25 [ J ® |25 o 25 ® 25 25 [ J ® |25 25 @ (24)
275 @ 27.5 27.5 27.5 27.5 27.5 27.5
30 [ ] ® |30 [ ] @ |30 (] ® |30 [ ) ® |30 o ® |30 o ® |30 o 00
325 325 32.5 32.5 325 325 32.5
35 ® |35 35 35 35 o ® |35 35
37.5 37.5 37.5 37.5 37.5 37.5 37.5
40 ® |40 @ |40 ® |40 [ ® | 40 o ® |40 o @ |40 [ [ J
42.5 42.5 42.5 42.5 42.5 42.5 42.5
45 ® |45 45 45 45 ® |45 45
47.5 47.5 47.5 47.5 47.5 47.5 47.5
50 ® |50 ® |50 ® |50 ® |50 ® |50 o ® |50 [ J o
52.5 52.5 52.5 52.5 52.5 52.5 52.5
55 55 55 55 55 @ |55 55
57.5 57.5 57.5 57.5 57.5 57.5 57.5
60 60 60 60 60 @ | 60 @ |60 (]
62.5 62.5 62.5 62.5 62.5 62.5 62.5
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For items larger than ¢ 4, refer to catalog pages 10 and 11. @ : indicates Turbo Mill lineup. ( ) shows Under neck length.
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Overview diagram of cutting regions for Epoch Turbo Rib and Turbo Mill
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Epoch Turbo Rib / Epoch Turbo Mill
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Long overhang (Cutting area by low rev.) |
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Epoch Turbo Rib and Turbo Mill enable high-efficient machining even at low rotation speeds.
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Comparison with high-speed cutting (Ball End Mill)
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Cutting examples for Epoch Turbo Mill low-speed, high-feed-rate tools

EﬁﬁI,-g Tool + @ 10R—ILZY R=ZJbvs —R=)L 410 Ball End Mill vs Turbo Mill
{EEFIEEM vachine - SIBIY V=T H— HSK-AB3 vertical Mic HsK-A63
% Bl # wox : DAC(45HRC)
I"]Iﬁ/'lk Shape - 80X 120 X,:E'é Depth 45mm\ EEE% Incline angle 3°
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The values in the table are the measured values of the cutting test conducted in our company.

EERTEIR—ILIVRIIL (K& - =i%b ETM4100-20-TH
High Speed Ball End Mill Low speed, high feed ETM4100-20-TH
n=7,500min! (ve=236m/min) n=2,500min' (ve=79m/min)
HIHEIZEE Cutting condition vi=2,300mm/min (fz=0.15mm/t) vi=5,000mm/min (fz=0.5mm/t)
apXae=0.8mmx2.4mm apXae=0.42mmXxX3mm
F1D < FHEHE Metal removal rate Q=4.42cm3/min Q=6.3cm3/min
DDIE%FE? Cutting time 49ﬁm|n 43%/5&: 88ﬁmm 1 */sec
HBE (W) (BMLEOORY) 4.7 Tkw 3.79kw (20%i/ reduction)
g?v%%ﬁn%éﬂrﬁc?unﬁ%ﬁ}éﬁ?ﬁ%ﬁy used) 3 . 9 kWh 2 -4kWh ( 38%iﬁ redUCtion)
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Using Turbo Mills reduces electrical power consumption by 38%! Low rotation speeds can reduce electrical power consumption.
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Positioning of small-diameter deep-cutting Corner R End Mills

=AEE (ttFmD)
High Accuracy (Finishing)
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Epoch Deep Radius Evolution

Epoch Pencil Deep Radius
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Greatest general-purpose range from roughing to finishing

Small dia. <—— ¢1 ¢2 ¢3 ¢4 —> Large dia.
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Epoch Turbo Rib Epoch Turbo Mill
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Requests for Epoch Turbo Rib & Turbo Mill’s re-grinding and re-coating are also accepted.
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Reproduces accuracy and performance equivalent to a new product.
Recycling kills two birds with one stone by reducing costs and being environmentally friendly.
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B Regrinding of the oval shape to be equivalent to that of new products is possible, without changing the tool diameter of course.

B Regrinding and recoating is performed according to processing knowhow and design standards based on new products.

B Since reprocessing is performed under the same environment using the same processing software, coating, and quality control mechanisms as when
manufacturing new products, accuracy and tool life equivalent to that of new products can be reproduced.

m Although flute length is shorter when reprocessing is performed, on the other hand rigidity is a benefit.
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Line Up, Epoch Turbo Rib

E?Zhb_hg‘{j Straight Neck type

RE - BIR NeckR (P.9FEIBHR Refer P.9 under fig.)
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ETR4010-5-02-TH [ J 5 1 0.94 50 6 4 852 | 579| 6.01| 6.21| 6.38| 6.75]10,110
ETR4010-7.5-02-TH | @ 75 |1 0.94 50 6 4 742 | 839| 868 | 891 9.1110.07 10,940
ETR4010-10-02-TH [ ] 10 1 0.94 50 6 4 6.58 | 10.98 | 11.32 | 11.58 | 12.09 | 13.39 | 10,940
ETR4010-12.5-02-TH | @ 125 | 1 0.94 60 6 4 5.90 | 13.57 | 13.94 | 14.38 | 15.08 | 16.71 | 10,940
ETR4010-15-02-TH [ ] 15 1 0.94 60 6 4 5.35 | 16.15 | 16.55 | 17.24 | 18.07 | 20.03 | 13,930
ETR4010-17.5-02-TH | @ | 1 0.2 175 | 1 0.94 60 6 4 4.90 | 18.72 | 19.20 | 20.09 | 21.07 | 23.35 | 13,930
ETR4010-20-02-TH [ J 20 1 0.94 60 6 4 451 | 21.29 | 21.92 | 22.94 | 24.06 | 26.66 | 17,140
ETR4010-22.5-02-TH | @ 225 | 1 0.94 70 6 4 4.19 | 23.85| 24.64 | 25.79 | 27.05 | 29.98 | 22,930
ETR4010-25-02-TH [ J 25 1 0.94 70 6 4 3.90 | 26.41 | 27.37 | 28.64 | 30.04 | 33.30 | 22,930
ETR4010-27.5-02-TH | @ 275 | 1 0.94 70 6 4 3.65 | 28.97 | 30.09 | 31.49 | 33.03 | 36.62 | 28,180
ETR4010-30-02-TH [ ] 30 1 0.94 70 6 4 3.44 | 31.52 | 32.82 | 34.34 | 36.02 | 39.94 | 28,180
ETR40125-5-02-TH o 5 1.25 | 118 50 6 4 838 | 581| 6.03| 6.22| 6.39| 6.79 10,110
ETR40125-10-02-TH | @ 10 1.25 | 1.18 50 6 4 6.42 | 11.00 | 11.33 | 11.59 | 12.12 | 13.42 | 10,940
ETR40125-15-02-TH | @ 125 | 0.2 15 1.25 | 1.18 60 6 4 5.20 | 16.16 | 16.56 | 17.26 | 18.10 | 20.06 | 13,930
ETR40125-20-02-TH | @ : ’ 20 1.25 | 1.18 60 6 4 4.37 |21.30 | 21.95 | 22.97 | 24.09 | 26.69 [17,140
ETR40125-25-02-TH | @ 25 1.25 | 1.18 70 6 4 3.77 | 26.42 | 27.39 | 28.67 | 30.07 | 33.33 | 22,930
ETR40125-30-02-TH | @ 30 1.25 | 1.18 70 6 4 3.31 |31.54 | 32.84 | 34.37 | 36.05 | 39.97 |28,180
ETR4015-5-03-TH [ J 5 1.5 1.42 50 6 4 828 | 583| 6.05| 6.23| 6.40| 6.79 10,410
ETR4015-10-03-TH [ J 10 1.5 1.42 50 6 4 6.28 | 11.02 | 11.34 | 11.60 | 12.13 | 13.42 | 10,940
ETR4015-15-03-TH [ J 15 0.3 15 1.5 1.42 60 6 4 5.05 | 16.18 | 16.57 | 17.28 | 18.11 | 20.06 [ 12,970
ETR4015-20-03-TH [ J ' ’ 20 1.5 1.42 60 6 4 4.23 |21.31]21.96 | 22.98 | 24.09 | 26.69 | 12,970
ETR4015-25-03-TH [ J 25 1.5 1.42 70 6 4 3.63 | 26.43 | 27.41 | 28.68 | 30.08 | 33.33 | 17,360
ETR4015-30-03-TH [ ] 30 1.5 1.42 70 6 4 3.19 | 31.55 32.86 | 34.38 | 36.06 | 39.97 | 21,320
ETR40175-10-03-TH | @ 10 1.75 | 1.65 50 6 4 6.09 | 11.06 | 11.37 | 11.63 | 12.18 | 13.48 | 10,940
ETR40175-20-03-TH | @ 175 | 0.3 20 1.75 | 1.65 60 6 4 4.07 | 21.34 | 22.01 | 23.03 | 24.15 | 26.76 [ 12,970
ETR40175-30-03-TH | @ : ’ 30 1.75 | 1.65 70 6 4 3.05 | 31.57 | 32.91 | 34.44 | 36.12 | 40.03 | 21,320
ETR40175-40-03-TH | @ 40 1.75 | 1.65 80 6 4 2.44 | 41.94 | 43.80 | 45.84 | 48.08 | TiL | 25,600
ETR4020-10-05-TH [ J 10 2 1.92 50 6 4 5.98 | 11.01]11.33 | 11.59 | 12.09 | 13.36 | 10,940
ETR4020-15-05-TH [ J 15 2 1.92 60 6 4 4.75 11617 | 16.56 | 17.25 | 18.07 | 19.99 [ 10,940
ETR4020-20-05-TH [ J 20 2 1.92 60 6 4 3.94 | 21.31]21.95 | 22.95 | 24.06 | 26.63 | 10,940
ETR4020-25-05-TH @ 2 0.5 25 2 1.92 70 6 4 3.36 | 26.43 | 27.39 | 28.65 | 30.04 | 33.27 | 14,680
ETR4020-30-05-TH [ J 30 2 1.92 70 6 4 2.93 | 31.54 | 32.84 | 34.36 | 36.02 | Tl | 18,000
ETR4020-35-05-TH [ J 35 2 1.92 80 6 4 2.60 | 36.67 | 38.29 | 40.06 | 42.00 | Fi##L | 19,820
ETR4020-40-05-TH [ ] 40 2 1.92 80 6 4 2.34 | 41.88 | 43.73 | 45.76 | 47.99 | TRl | 21,650
ETR4025-10-05-TH [ J 10 2.5 24 50 6 4 5.57 | 11.05]11.36 | 11.61 | 12.15 | 13.42 | 10,940
ETR4025-20-05-TH [ J 20 2.5 24 60 6 4 3.59 |21.34 | 22.00 | 23.00 | 24.11 | 26.69 [ 11,470
ETR4025-30-05-TH @ 25 0.5 | 30 25 24 70 6 4 2.64 | 31.57 | 32.89 | 34.41 | 36.08 | Fi#L | 18,860
ETR4025-40-05-TH [ J 40 2.5 24 80 6 4 2.09 | 41.93|43.79 | 45.81 | 48.04 | Tkl | 22,610
ETR4025-50-05-TH [ ] 50 2.5 24 90 6 4 1.73 | 52.36 | 54.68 | 57.22 | T4l | THRL | 26,780
ETR4030-10-08-TH [ J 10 3 2.86 50 6 4 5.17 | 11.12]11.40 | 11.66 | 12.20 | 13.45 | 12,540
ETR4030-20-08-TH [ J 20 3 2.86 60 6 4 3.23 | 21.39 | 22.07 | 23.07 | 24.17 | 26.72 | 14,150
ETR4030-30-08-TH ® 3 0.8 | 30 3 2.86 70 6 4 2.35 | 31.61|32.97 | 34.47 | 36.13 | Tl | 16,290
ETR4030-40-08-TH [ J 40 3 2.86 80 6 4 1.85 | 42.02 | 43.86 | 45.88 | T4l | T#L | 20,780
ETR4030-50-08-TH [ ] 50 3 2.86 90 6 4 1.562 | 52.45 | 54.76 | 57.28 | T4l | THRL | 24,530
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Be careful of the newly developed flute shape when measuring tool diameter or run out.

. . . The tool is designed with a smaller outer diameter connected to end sub blades. When measuring
BRED'ZA—/CLAZR  tool diameter or run out, measure the main blades.

Closs-section is oval.
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BR NeckR
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Tolerance on Shank LF
ETRP4 -TH
K size (Mm) ThEE =i e B\
m@E— K | VE [17%E ETR -0 DR [ErEn] SRL [ oE BR e D00 ORBUETE  RENE
Iltem code Stock | Tool dia. Corner  |Under neck|Neck angle| ~ Flute  [Under neck| Overall |Shankdia.| Neck R N with respect to draft angle Suggested
radius length length dia. length ) retgﬁ price
DC | RE | LU [BHTA2] ¢ | BD2 | LF |DCONMS 6 o |1 hele [ | @
ETRP4010-5-0902-TH [ J 5 09 |1 1.066 60 6 4 | 867 | 291 570 596 6.17| 6.51|12,540
ETRP4010-7.5-0902-TH | @ 75 09 |1 1.144 60 6 7 | 7.61] 291 850 897 | 9.34| 9.93]|12,540
ETRP4010-10-0902-TH | @ 10 09 |1 1.223 60 6 7 | 6.78 ] 2.9111.04 | 11.60 | 12.03 | 12.70 | 12,540
ETRP4010-15-0902-TH | @ 15 09 |1 1.380 60 6 10 | 6.57 | 291]16.35|17.25|17.89 | 18.89 | 16,830
ETRP4010-20-0902-TH | @ 20 09 |1 1.537 70 6 10 | 4.72 | 291|21.42 | 22.49 | 23.22 | 24.80 | 19,820
ETRP4010-25-0902-TH | @ | 1 02 | 25 09 |1 1.694 70 6 10 | 4.10 | 2.91|26.49 | 27.70 | 28.52 | 30.95 | 20,680
ETRP4010-30-0902-TH | @ 30 09 |1 1.851 80 6 10 | 3.62 | 2.91]31.55|32.90 | 33.79 | 37.09 | 21,650
ETRP4010-35-0902-TH | @ 35 09 |1 2.008 | 80 6 10 | 3.24 | 291 36.61 | 38.08 | 39.03 | 43.24 | 22,500
ETRP4010-40-0902-TH | @ 40 09 |1 2165 | 90 6 10 | 2.94 | 2,91 41.67| 43.25 | 44.54 | TH%L | 24,000
ETRP4010-45-0902-TH | @ 45 09 |1 2322 | 90 6 10 | 2.68 | 2.9146.73 | 48.41 | 50.08 | F#4L | 24,640
ETRP4010-50-0902-TH | @ 50 09 |1 2.480 | 100 6 10 | 2.47 | 2.91|51.78 | 53.56 | 55.62 | F4#L | 25,290
ETRP40125-10-0902-TH | @ 10 0.9 | 1.25 | 1.455 60 6 7 | 6.62 | 3.4711.10 | 11.65 | 12.06 | 12.73 | 12,540
ETRP40125-15-0902-TH | @ 15 0.9 | 1.25 | 1.612 60 6 10 | 5.41 | 347|16.42|17.29]17.92| 18.91| 16,830
ETRP40125-20-0902-TH | @ 125 | 0.2 20 0.9 | 1.25 | 1.769 70 6 10 | 4.57 | 347|21.49| 2252 | 23.25 | 24.86 | 19,820
ETRP40125-30-0902-TH | @ | : 30 0.9 | 1.25 | 2.083 80 6 10 | 3.49 | 347|31.61|32.93 ]| 33.81| 37.15| 21,650
ETRP40125-40-0902-TH | @ 40 0.9 | 1.25 12397 | 90 6 10 | 2.82 | 3.47)41.73 | 43.28 | 44.59 | T#4L | 24,000
ETRP40125-50-0902-TH | @ 50 0.9 | 1.25 12712 | 100 6 10 | 2.37 | 3.4751.83 | 53.59 | 55.67 | F#4L | 25,290
ETRP4015-10-0903-TH | @ 10 09 | 1.5 |1.687 60 6 7 | 6.47 | 4.04)|11.15]11.67 | 12.08 | 12.74 | 12,540
ETRP4015-15-0903-TH | @ 15 09 |15 1844 60 6 7 | 5.26| 4.04)16.21|16.89 | 17.40 | 18.73 | 15,000
ETRP4015-20-0903-TH | @ 15 0.3 20 0.9 | 1.5 |2001 70 6 10 | 4.43 | 4.04|21.54|22.55 | 23.27 | 24.88 | 15,000
ETRP4015-30-0903-TH | @ | ’ 30 09 |15 |2315| 80 6 10 | 3.36 | 4.04|31.66 | 32.95]| 33.83 | 37.17 | 20,680
ETRP4015-40-0903-TH | @ 40 09 |15 |2630| 90 6 10 | 2.71 | 4.04)41.77 | 43.30 | 44.62 | TH4L | 24,000
ETRP4015-50-0903-TH | @ 50 0.9 | 1.5 12944 100 6 10 | 2.27 | 4.0451.88 | 53.60 | 55.70 | F#4L | 25,290
ETRP40175-10-0903-TH | @ 10 0.9 | 1.75 | 1.909 60 6 7 | 6.28 | 4.93|11.24|11.74|12.13 | 12.77 | 12,540
ETRP40175-15-0903-TH | @ 15 0.9 | 1.75 | 2.066 60 6 7 | 5.07 | 4.93)16.29 | 16.95 | 17.44 | 18.82 | 15,000
ETRP40175-20-0903-TH | @ 175 | 0.3 20 0.9 | 1.75 | 2.223 70 6 10 | 4.26 | 4.93|21.64 | 22.61 | 23.32 | 24.97 | 15,000
ETRP40175-30-0903-TH | @ | : 30 0.9 | 1.75 12538 | 80 6 10 | 3.22 | 4.93]31.75| 33.00 | 33.86 | 37.26 | 20,680
ETRP40175-40-0903-TH | @ 40 0.9 | 1.75 12852 | 90 6 10 | 2.59 | 4.93)41.86| 43.34 | 44.70 | T44L | 24,000
ETRP40175-50-0903-TH | @ 50 0.9 | 1.75 1 3.166 | 100 6 10 | 2.16 | 4.9351.95 | 53.64 | 55.78 | F#4L | 25,290
ETRP4020-15-0905-TH | @ 15 09 |2 2.328 60 6 7 | 4.95| 454)16.23 | 16.91 | 17.40 | 18.72 | 12,540
ETRP4020-20-0905-TH | @ 20 09 |2 2.486 70 6 7 | 412 | 454)|21.29|22.10 | 22.67 | 24.86 | 12,540
ETRP4020-25-0905-TH | @ 25 09 |2 2.643 70 6 10 | 3.54 | 4.54]26.63 | 27.77 | 28.57 | 31.01| 16,830
ETRP4020-30-0905-TH | @ 30 09 |2 2800 | 80 6 10 | 34 4.54 | 31.69 | 32.96 | 33.83 | 37.16 | 20,680
ETRP4020-35-0905-TH | @ 2 0.5 35 09 |2 2957 | 80 6 10 | 2.75 | 4.5436.75| 38.14 | 39.09 | T4l | 21,650
ETRP4020-40-0905-TH | @ ’ 40 09 |2 31141 90 6 10 | 2.48 | 4.54|41.80| 43.31 | 44.63 | TH4L | 22,500
ETRP4020-45-0905-TH | @ 45 09 |2 3.27M 90 6 10 | 2.25 | 4.54|46.85 | 48.46 | 50.17 | F44L | 25,290
ETRP4020-50-0905-TH | @ 50 09 |2 3.428 | 100 6 10 | 2.07 | 4.54|51.90| 53.61 | 55.71 | F44L | 25,290
ETRP4020-55-0905-TH | @ 55 09 |2 3.585 | 100 6 10 | 1.91 | 4.54|56.95 ] 58.75 | Tkl | TH4L | 26,900
ETRP4020-60-0905-TH | @ 60 09 |2 3.742 | 110 6 10 | 1.77 | 4.54|62.00 ] 63.89 | FistL | TH4L | 26,900
ETRP4025-20-0905-TH | @ 20 09 | 25 |2950 70 6 7 | 3.76 | 5.6821.39 | 22.16 | 22.72 | 24.98 | 16,290
ETRP4025-30-0905-TH | @ 30 09 |25 |3264| 80 6 10 | 2.79 | 5.68|31.80 | 33.02 | 33.88 | T4l | 20,680
ETRP4025-40-0905-TH | @ | 2.5 0.5 | 40 09 | 25 |3578| 90 6 10 | 2.22 | 5.68|41.90 | 43.36 | 44.73 | TH4L | 22,500
ETRP4025-50-0905-TH | @ 50 09 | 25 |3892]| 100 6 10 | 1.85 | 5.68 |52.00 | 53.66 | FisBL | ThkL | 25,290
ETRP4025-60-0905-TH | @ 60 09 | 25 14207 | 110 6 10 | 1.58 | 5.68|62.09 | 63.93 | Fi§BL | TH4L | 26,900
ETRP4030-20-0908-TH | @ 20 09 |3 3.394 70 6 7 | 339 | 7.45)21.50]22.22 | 22.76 | 25.05 | 16,290
ETRP4030-30-0908-TH | @ 30 09 |3 3.708 | 80 6 7 | 249 | 7.45|31.59)32.54|33.74 | T46L | 18,750
ETRP4030-40-0908-TH | @ | 3 0.8 | 40 09 |3 4.022 | 90 6 10 | 1.96 | 7.45)42.03 | 43.42 | TiRU | THAL | 21,650
ETRP4030-50-0908-TH | @ 50 09 |3 4.337 | 100 6 10 | 1.62 | 7.45)52.12 | 53.72 | Fi#U | FH4L | 23,360
ETRP4030-60-0908-TH | @ 60 09 |3 4.651 | 110 6 10 | 1.37 | 7.45]62.20 | TH4L | 6L | THAL | 25,290
£: 2yl Detailed shape below neck [FE]
& PR i MIMCARNONTLSEHE, Fhals, ETRSSOE -
R 120 ;E'&%‘g‘; ENZNORRAEICH I DIREMNE TRZETSR
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Under Nock Length —/ FTOTADTTTBRIZEL, RS-0
- [Note] ] longin
- - - - - - the undarneck longih Ploass efor 0 the S uader neck longm for o L JEEH3 | FrmEo.
the various draft angles. raitangle Interference
In addition, the angle at which the tool will interfere with the workpiece is angle
shown as the "interference angle 6«", and should also be referred to. '
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*ﬁ‘ﬁu*ﬁ' Cast irons, Carbon steels, Alloy steels Tool steels Pre-hardened steels Hardened steels Hardened steels

Workimaterial (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)

FC S50C SCM SKD NAK80O CENAT SKD61 SKT4 SKD11 SKH51
AR IREE (e (2028 av | ac |DEM (EORE| ap | ao |DEEM EORE| ap | 2o |EEEM RORE ap | ac |EHEM RORE a0 | a
mn | ey | min' fm/min| mm | mm | min' |m/min| mm | mn | min' jm/min| mm | mm | min' |m/min| mam | mn | min' jman/min| mm | mm

05 32,000 5,820 0.0400.50| 27,100 | 4,510 0.040 |0.50 | 22,300 | 2,900 0.032 | 0.50| 19,100 | 2,480|0.020 | 0.50| 15,900 830|0.012|0.50
07.5 | 32,000| 5,820|0.027 | 0.50| 27,100 | 4,510/ 0.027|0.50 | 22,300| 2,900 |0.021 | 0.50| 19,100 | 2,480 0.013|0.50| 15,900 830|0.008 | 0.50
10 32,000 5,820 0.020 | 0.50| 27,100 | 4,510/ 0.020 |0.50 | 22,300 | 2,900|0.016 | 0.50| 19,100| 2,480|0.010|0.50| 15,900 830/ 0.006 | 0.50
12.5 | 28,800 5,240/ 0.016| 0.50| 24,400 4,060 0.016 |0.50| 20,100| 2,610|0.013|0.50) 17,200 | 2,230| 0.008 | 0.50| 14,300 750/ 0.005 | 0.50
15 28,800 5,240/ 0.013|0.50| 24,400 | 4,060/ 0.013]0.50| 20,100 | 2,610|0.011|0.50{ 17,200 | 2,230 0.007 | 0.50| 14,300| 750 0.004 | 0.50
1 17.5 | 25,600 4,660 0.011]0.50| 21,700 3,610 0.011/0.50| 17,800 2,320|0.009 | 0.50) 15,300| 1,980| 0.006 | 0.50| 12,700 660 0.003 | 0.50
20 25,600 4,660 0.010|0.50f 21,700 | 3,610/0.010|0.50| 17,800 2,320 0.008 | 0.50{ 15,300 | 1,980 0.005|0.50| 12,700| 660 |0.003 | 0.50
22.5 | 22,400 4,070|0.009 | 0.50| 19,000 3,160 0.009 |0.50 | 15,600 2,030|0.007 | 0.50| 13,400 | 1,740|0.004|0.50| 11,100 5800.003 | 0.50
25 22,400 4,070/ 0.008|0.50f 19,000 3,160 0.008 0.50 | 15,600 | 2,030|0.006 | 0.50{ 13,400 1,740|0.004 | 0.50| 11,100 580 0.002 | 0.50
27.5 | 19,200 3,490 0.007 | 0.50| 16,300| 2,710 0.007 |0.50 | 13,400 1,740|0.006 | 0.50{ 11,500 | 1,490|0.004|0.50| 9,500 500 0.0020.50
30 19,200 | 3,490 0.007 | 0.50] 16,300 | 2,710/ 0.007 |0.50 | 13,400 1,740 0.005| 0.50| 11,500 1,490|0.003 | 0.50| 9,500 500/ 0.002 | 0.50
05 25,000 6,130| 0.063 | 0.62| 21,600 4,840|0.063 |0.62| 17,800| 3,120|0.050|0.62| 15,300 | 2,680 0.031|0.62| 12,700| 890|0.019|0.62
10 25,000 6,130|0.031 | 0.62| 21,600 4,840|0.031|0.62 | 17,800| 3,120|0.025|0.62| 15,300 | 2,680|0.016|0.62| 12,700 890|0.009 | 0.62
15 22,500 | 5,520 0.021 | 0.62| 19,400 | 4,360 0.021 |0.62 | 16,000| 2,810|0.017|0.62| 13,800| 2,410|0.010|0.62| 11,400| 800/ 0.006 | 0.62

1.2 20 20,000 | 4,900 0.016|0.62| 17,300 | 3,870|0.016 |0.62 | 14,200 | 2,500|0.013 | 0.62| 12,200 | 2,140|0.008 | 0.62| 10,200 710/ 0.005 | 0.62
25 20,000 | 4,900 0.013|0.62| 17,300 | 3,870|0.013 |0.62 | 14,200 | 2,500|0.010|0.62] 12,200 | 2,140| 0.006 | 0.62| 10,200 710/ 0.004 | 0.62
30 17,500| 4,290/ 0.010|0.62] 15,100 3,390 0.010|0.62 | 12,500| 2,180 0.008 | 0.62| 10,700 | 1,880 0.005|0.62| 8,900/ 6200.003 | 0.62
05 21,000 6,620/ 0.090|0.75| 18,000 | 5,180/0.0900.75| 14,900 3,350 0.072| 0.75f 12,700 | 2,860|0.045|0.75| 10,600 950 0.027 | 0.75
10 21,000 6,620 0.045|0.75| 18,000 | 5,180|0.045]0.75| 14,900 3,350 0.036| 0.75f 12,700 | 2,860|0.023 | 0.75| 10,600 950|0.014|0.75
15 15 21,000 6,620 0.030|0.75| 18,000 | 5,180/0.030|0.75| 14,900 3,350 0.024|0.75f 12,700 | 2,860|0.015/0.75| 10,600 950|0.009 | 0.75
’ 20 18,900| 5,960 0.023 | 0.75] 16,200 4,660 0.023 0.75 13,400| 3,020/ 0.018|0.75] 11,400 2,570/ 0.011|0.75| 9,500, 8600.007|0.75
25 16,800| 5,300|0.018|0.75] 14,400 4,140/0.0180.75| 11,900| 2,680 0.014|0.75] 10,200 | 2,290/ 0.009|0.75| 8,500, 760|0.005]0.75
30 16,800| 5,300|0.015]0.75] 14,400 4,140/0.015/0.75 11,900| 2,680 0.012| 0.75] 10,200 2,290 0.008 | 0.75 8,500, 760 0.005]0.75
10 18,000| 7,060 0.061 | 0.87| 15,500 5,560 0.061|0.87 | 12,700| 3,560 0.049 | 0.87| 10,900 3,050 0.031|0.87| 9,100 1,020|0.018| 0.87
1.75 20 16,200| 6,350| 0.031|0.87| 14,000 5,000 0.031|0.87 | 11,400| 3,200 0.025|0.87| 9,800 2,750/ 0.015|0.87| 8,200| 920|0.009 | 0.87

30 14,400| 5,650|0.020 | 0.87| 12,400 4,450|0.020|0.87 | 10,200| 2,850 0.016|0.87| 8,700 2,440/0.010|0.87| 7,300, 820|0.006 | 0.87
40 12,600 | 4,940/0.015]0.87] 10,900 | 3,890(0.015/0.87] 8,900| 2,490/0.012|0.87| 7,600| 2,140/ 0.008 | 0.87| 6,400/ 7100.005 0.87
10 16,000| 7,620 0.080| 1.00] 13,500 | 5,880|0.080|1.00| 11,100 3,770/ 0.064 | 1.00| 9,500 3,230|0.040 | 1.00| 8,000| 1,090|0.024|1.00
15 16,000| 7,620 0.053 | 1.00] 13,500 | 5,880|0.053|1.00| 11,100 3,770/0.043 |1.00| 9,500 3,230|0.027 | 1.00| 8,000| 1,090|0.016|1.00
20 16,000| 7,620|0.040|1.00 13,500 5,880 0.040|1.00| 11,100| 3,770|0.032| 1.00| 9,500 3,230/ 0.020|1.00f 8,000 1,090|0.012| 1.00
2 25 14,400| 6,860|0.032 | 1.00 12,200 5,290 0.032|1.00 | 10,000| 3,390|0.026 | 1.00| 8,600| 2,910/0.016|1.00f 7,200 980|0.010|1.00
30 14,400| 6,860|0.027 | 1.00| 12,200 5,290 0.027 |1.00 | 10,000| 3,390|0.021|1.00| 8,600 2,910/0.013|1.00f 7,200/ 980|0.008 | 1.00
35 12,800| 6,100|0.023 |1.00 10,800 4,700 0.023 1.00| 8,900| 3,020|0.018|1.00| 7,600 2,580/0.011|1.00f 6,400 870/0.007|1.00
40 12,800| 6,100/ 0.020 | 1.00| 10,800 4,700/ 0.020|1.00| 8,900| 3,020/0.016|1.00| 7,600 2,580/ 0.010|1.00f 6,400, 870/0.0061.00
10 13,000| 8,190|0.125|1.25] 10,800 6,220 0.125|1.25| 8,900| 4,010/0.100|1.25| 7,600 3,420/ 0.063|1.25| 6,400 1,150|0.038 | 1.25
20 13,000| 8,190|0.063 | 1.25] 10,800 6,220 0.063 |1.25| 8,900| 4,010/0.050|1.25| 7,600 3,420/ 0.031|1.25| 6,400 1,150|0.019|1.25
2.5 30 11,700| 7,370|0.042|1.25| 9,700 5,600 0.042|1.25| 8,000| 3,610/0.033|1.25| 6,800 3,080 0.021|1.25| 5,800 1,040|0.013|1.25
40 10,400| 6,550|0.031|1.25| 8,600 4,980)0.031|1.25| 7,100| 3,210/0.025|1.25| 6,100 2,740/0.016|1.25| 5,00 920/0.009|1.25
50 10,400| 6,550|0.025|1.25| 8,600 4,980)0.025|1.25| 7,100| 3,210/0.020|1.25| 6,100 2,740/ 0.013[1.25 5,100| 920/0.008 | 1.25
10 10,600| 8,460|0.180|1.40] 9,000 6,570/ 0.180|1.40| 7,400| 4,220|0.144|1.40| 6,400 3,650/ 0.090|1.40f 5,300 1,210/0.054 | 1.40
20 10,600 | 8,460|0.090|1.40] 9,000| 6,570|0.090|1.40| 7,400 4,220/0.072|1.40| 6,400 3,650|0.045|1.40| 5,300| 1,210|0.027 | 1.40
3 30 10,600| 8,460|0.060|1.40] 9,000 6,570 0.060|1.40| 7,400| 4,220|0.048|1.40| 6,400 3,650/ 0.030|1.40f 5,300 1,210/0.018|1.40
40 9,540| 7,610|0.045|1.40| 8,100 5,910|0.045/1.40| 6,700| 3,800|0.036|1.40| 5,800| 3,290|0.023|1.40| 4,800| 1,090|0.014 | 1.40
50 8,480 6,770/ 0.036 | 1.40] 7,200 5,260/ 0.036 [1.40| 5,900 3,380/ 0.029 | 1.40| 5,100 2,920|0.018 | 1.40| 4,200| 970|0.011|1.40
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*ﬁﬁu*ﬂ' Cast irons, Carbon steels, Alloy steels Tool steels Pre-hardened steels Hardened steels Hardened steels
Jormaterial (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)
FC S50C SCM SKD NAK80 CENAI SKD61 SKT4 SKD11 SKH51
HE | BIE oy porg a0 | a |@EK (#02E| a5 | & |DEM E0RE| @ | a0 |EEM (202E & | a0 (EEH X02E| & | a
(mm) way | min! jm/min| mm | am | min! {m/min| mn | mm | min' jm/min| mm | am [ min' [m/min| mn | mm | mint! jan/min| mm | mm
5 32,000 5820 0.060|0.50]| 27,100 | 4,510 | 0.060 0.50 22,300 | 2,900 | 0.048{0.50| 19,100 | 2,480 | 0.030 | 0.50{ 15,900 | 830 0.018|0.50
7.5 32,000 | 5,820 0.045|0.50| 27,100 | 4,510 | 0.045 0.50 22,300 | 2,900 | 0.036{0.50| 19,100 | 2,480 | 0.023 | 0.50{ 15,900 | 830 0.013|0.50
10 [32,000 | 5,820 0.030)0.50| 27,100 | 4,510 0.030| 0.50{ 22,300 | 2,900 | 0.024|0.50] 19,100 | 2,480 0.015|0.50] 15,900 | 830 | 0.009 | 0.50
15 |28,800 | 5,240 0.020 | 0.50| 24,400 | 4,060 | 0.020 | 0.50{ 20,100 | 2,610 0.016|0.50] 17,200 | 2,230 | 0.010|0.50] 14,300 | 750 | 0.006 | 0.50
1 20 | 28,800 | 5,240 | 0.015| 0.50 | 24,400 | 4,060 | 0.015|0.50] 20,100 | 2,610 0.012| 0.50{ 17,200 | 2,230 | 0.008 | 0.50] 14,300 | 750 | 0.005 | 0.50
25 ] 25,600 | 4,660 0.012|0.50 21,700 | 3,610 | 0.012|0.50| 17,800 | 2,320 | 0.010 | 0.50 15,300 | 1,980 | 0.006|0.50] 12,700 | 660 | 0.004 | 0.50
30 | 24,000 4,370 0.010|0.50| 20,300 | 3,380 | 0.010| 0.50] 16,700 | 2,180 | 0.008 | 0.50| 14,300 | 1,860 | 0.005 | 0.50( 11,900 | 620 | 0.003 | 0.50
35 22,400 4,070 0.0090.50| 19,000 | 3,160 | 0.009| 0.50| 15,600 | 2,030 | 0.007 | 0.50| 13,400 | 1,740 |0.004 | 0.50 11,100 | 580 | 0.003 | 0.50
40 20,800 3,780 0.008 | 0.50| 17,600 | 2,930 | 0.008 | 0.50| 14,500 | 1,890 | 0.006 | 0.50| 12,400 | 1,610 |0.004 | 0.50 10,300 | 540 | 0.002 | 0.50
45 19,200 | 3,490 0.007 | 0.50| 16,300 | 2,710 | 0.007| 0.50| 13,400 | 1,740 0.005|0.50| 11,500 | 1,490 | 0.003 | 0.50 9,500 | 500 | 0.002|0.50
50 | 16,000 | 2,910 0.006{0.50 13,600 | 2,260 | 0.006 | 0.50] 11,200 | 1,450 0.005]0.50| 9,600 1,240 0.003]0.50| 8,000 420 0.002)|0.50
10 | 25,000 | 6,130 0.047 | 0.62| 21,600 | 4,840 | 0.047|0.62| 17,800 | 3,120 0.038 | 0.62| 15,300 | 2,680 | 0.023 | 0.62| 12,700 | 890 | 0.014 0.62
15 23,800 | 5,830 0.035|0.62| 20,500 | 4,600 | 0.035|0.62| 16,900 | 2,965 | 0.029 | 0.62| 14,550 | 2,545 0.018|0.62| 12,050 | 8450.011)0.62
1.25 20 | 22,500 | 5,520 | 0.023|0.62| 19,400 | 4,360 | 0.023 | 0.62| 16,000 | 2,810 0.019|0.62| 13,800 | 2,410 0.012|0.62| 11,400 | 800 | 0.007 | 0.62
30 | 20,000 | 4,900 0.016|0.62| 17,300 | 3,870 | 0.016| 0.62| 14,200 | 2,500 | 0.013]0.62] 12,200 | 2,140 | 0.008 | 0.62 10,200 | 710 | 0.005 | 0.62
40 17,500 | 4,290 0.012]0.62| 15,100 | 3,390 | 0.012| 0.62| 12,500 | 2,180 | 0.009 | 0.62| 10,700 | 1,880 | 0.006 | 0.62 8,900 | 620 0.004|0.62
50 | 16,300 | 3,980 0.009 | 0.62 14,000 | 3,150 0.009|0.62] 11,600 | 2,030 | 0.008 | 0.62 9,900 1,740 0.005|0.62| 8,300 | 580 |0.0030.62
10 |21,000 6,620 | 0.068|0.75] 18,000 | 5,180 | 0.068 | 0.75( 14,900 | 3,350 | 0.054|0.75] 12,700 | 2,860 | 0.034|0.75] 10,600 | 950 | 0.020 0.75
15 ]21,000 | 6,620 | 0.051]0.75] 18,000 | 5,180 | 0.051 | 0.75( 14,900 | 3,350 | 0.041]0.75] 12,700 | 2,860 | 0.026 | 0.75] 10,600 | 950 | 0.015|0.75
15 20 ] 18,900 | 5,960 | 0.034|0.75 16,200 | 4,660 | 0.034|0.75] 13,400 | 3,020 | 0.027 | 0.75 11,400 | 2,570 | 0.017]0.75| 9,500 | 860|0.0100.75
30 18,900 | 5,960 0.023|0.75] 16,200 | 4,660 | 0.023| 0.75] 13,400 | 3,020 | 0.018]0.75] 11,400 | 2,670 | 0.011|0.75 9,500 | 860 | 0.007|0.75
40 15,800 4,970|0.017]0.75] 13,500 | 3,890 | 0.017] 0.75] 11,200 | 2,510 0.014]0.75] 9,500 2,150 | 0.008 | 0.75 8,000 710 0.005|0.75
50 ] 14,700 | 4,630 0.014/0.75f 12,600 | 3,630 | 0.014]0.75] 10,400 | 2,350 | 0.011|0.75 8,900 | 2,000 0.007|0.75| 7,400 | 670|0.0040.75
10 [18,000 7,060 0.092|0.87] 15,500 | 5,560 | 0.092 | 0.87 12,700 | 3,560 | 0.074|0.87] 10,900 | 3,050 | 0.046|0.87| 9,100 | 1,020 | 0.028  0.87
15 ]18,000 7,060 0.069|0.87] 15,500 | 5,560 | 0.069 | 0.87 12,700 | 3,560 | 0.056 | 0.87] 10,900 | 3,050 | 0.035|0.87| 9,100 1,020 | 0.021 0.87
1.75 20 ] 16,200 | 6,350 | 0.046 | 0.87 | 14,000 | 5,000 | 0.046| 0.87] 11,400 | 3,200 | 0.037 | 0.87| 9,800 | 2,750 | 0.023|0.87| 8,200 | 920|0.0140.87
30 ]16,200 6,350 | 0.031)0.87| 14,000 | 5,000 | 0.031]0.87 11,400 | 3,200 | 0.025|0.87| 9,800 | 2,750 |0.015|0.87( 8,200 | 920 |0.009 | 0.87
40 ] 14,400 5,650 | 0.023 | 0.87| 12,400 | 4,450 | 0.023|0.87| 10,200 | 2,850 | 0.018|0.87| 8,700 | 2,440 |0.011|0.87 7,300 | 820 |0.007 0.87
50 | 13,500 | 5,300/ 0.018|0.87| 11,600 | 4,170 0.018/0.87| 9,500 | 2,670 0.015]0.87| 8,200 2,290 0.009|0.87| 6,800 | 770 0.006)0.87
15 16,000 | 7,620 0.0801.00| 13,500 | 5,880 | 0.0801.00] 11,100 | 3,770 | 0.064 | 1.00| 9,500 3,230 0.040|1.00] 8,000 1,090 | 0.024|1.00
20 ] 16,000 | 7,620 | 0.060 | 1.00 13,500 | 5,880 | 0.060|1.00| 11,100 | 3,770 | 0.048 | 1.00 9,500 3,230 0.030|1.00| 8,000 | 1,090 0.018 | 1.00
25 | 14,400 | 6,860 | 0.048 | 1.00{ 12,200 | 5,290 | 0.048|1.00| 10,000 | 3,390 | 0.038 | 1.00f 8,600 | 2,910 0.024|1.00| 7,200 | 9800.0141.00
30 | 14,400 | 6,860 | 0.040|1.00] 12,200 | 5,290 | 0.040| 1.00] 10,000 | 3,390 0.032|1.00| 8,600 2,910|0.020 | 1.00f 7,200 | 980 0.012|1.00
2 35 |14,400 | 6,860 0.034|1.00| 12,200 | 5,290 | 0.0341.00] 10,000 | 3,390 | 0.027|1.00| 8,600 2,910|0.017|1.00f 7,200 | 980 0.010|1.00
40 | 14,400 | 6,860 0.030|1.00| 12,200 | 5,290 | 0.030| 1.00] 10,000 | 3,390 | 0.024|1.00| 8,600 2,910 0.015|1.00f 7,200 | 980 0.009 | 1.00
45 112,800 6,100 0.027 | 1.00| 10,800 | 4,700 | 0.027|1.00] 8,900 | 3,020 0.021|1.00| 7,600 2,580 |0.013|1.00 6,400 870 0.008 1.00
50 | 12,800 | 6,100 | 0.024|1.00( 10,800 | 4,700 | 0.024|1.00| 8,900 | 3,020 0.019|1.00 7,600 | 2,580 0.012|1.00| 6,400 870 0.0071.00
55 ] 12,000 | 5,720 | 0.022 | 1.00{ 10,100 | 4,410 0.022|1.00| 8,300 | 2,830 0.017|1.00f 7,100 2,420 0.011/1.00] 6,000 820 0.0071.00
60 ] 12,000 | 5,720 0.020|1.00{ 10,100 | 4,410 0.020|1.00| 8,300 | 2,830 0.016|1.00f 7,100 | 2,420 0.010/1.00] 6,000 | 820 0.0061.00
20 ] 13,000 | 8,190 |0.094|1.25( 10,800 | 6,220 | 0.094|1.25| 8,900 | 4,010 0.075|1.25 7,600 | 3,420 | 0.047|1.25| 6,400 | 1,150 |0.028 | 1.25
30 11,700 | 7,370|0.063|1.25| 9,700 5,600 | 0.063| 1.25| 8,000 | 3,610|0.050|1.25| 6,800 | 3,080 | 0.031|1.25 5,800 | 1,040 0.019|1.25
2.5 40 11,700 | 7,370|0.047|1.25| 9,700 | 5,600 | 0.047|1.25| 8,000 | 3,610|0.038|1.25| 6,800 3,080 | 0.023 | 1.25 5,800 | 1,040 | 0.014|1.25
50 | 11,700 | 7,370 |0.038|1.25| 9,700 | 5,600 | 0.038|1.25| 8,000 | 3,610 0.030|1.25| 6,800 3,080 0.019|1.25| 5,800 | 1,040 | 0.0111.25
60 | 10,400 | 6,550 0.031|1.25| 8,600 | 4,980 /0.031]1.25| 7,100 | 3,210 0.025|1.25| 6,100 2,740 0.016|1.25| 5,100 | 920 0.009)1.25
20 | 10,600 | 8,460 |0.135(1.40| 9,000 | 6,570 [0.135|1.40| 7,400 | 4,220 0.108 | 1.40| 6,400 | 3,650 | 0.068 | 1.40| 5,300 | 1,210 | 0.041|1.40
30 ]10,600) 8,460 0.090)1.40| 9,000 6,570 0.090|1.40| 7,400 | 4,220 | 0.072|1.40| 6,400 | 3,650 | 0.045|1.40( 5,300 1,210 0.027 | 1.40
3 40 9,500 | 7,610 0.068 | 1.40| 8,100 5,910 0.068|1.40| 6,700 | 3,800 | 0.054|1.40| 5,800 3,290 | 0.034/1.40| 4,800 | 1,090 | 0.020 | 1.40
50 9,500 | 7,610 0.054|1.40| 8,100 5,910 0.054|1.40| 6,700 | 3,800 | 0.043|1.40| 5,800 3,290 | 0.027 | 1.40| 4,800 | 1,090 0.016 | 1.40
60 9,500 | 7,610 0.045]1.40 8,100 5,910 0.045|1.40| 6,700 | 3,800 0.036|1.40| 5,800 3,290 0.023/1.40] 4,800 1,090 0.0141.40

[Note] @ Use a machine having as high rigidity and high accuracy as possible.

@ Use the appropriate coolant for the work material and machining shape.
® The cutting conditions shown in this table are intended as general criteria and should be adjusted according to the cutting shape, purpose, machine used, etc.
@ If the rotation speed of the machine is insufficient, reduce the rotation speed and feed rate by the same ratios.

® For cutting in, set the ramp introduction angle to 1°

and set the feed rate to 60 to 70% of the above values.

® In the case of using tools with L/D = 15 or more length from the first process, in order to suppress the chattering vibration of the tools and stabilize the cutting,
it is recommended to make suitable guides by using short neck type or ball end mills.
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Line Up, Epoch Turbo Mill

E-FZI‘IJ_I‘Q‘rj Straight Neck type

BT HEL without neck escape

RE _\ 15’ 1%}
= As«7  SI] ’ )18
(Sv= = S :

By17 8l z

ETM4 - - TH £ L e

% Size(mm —-
BEO—K  EB @ [J7%E| ETE | DE | SR | Uwom HER i
Item code Stock Tool dia. Corner radius |Under neck length | Flute length | Overall length | Shank dia. Shape Suggested refallprice(¥)
DC RE LU 2 LF DCONMS
ETM4020-05-TH o 2 0.5 6 4 70 6 19,500
ETM4030-08-TH ( 3 0.8 9 6 70 6 19,280
ETM4040-10-TH o 4 1.0 12 8 70 6 A 19,280
ETM4050-12-TH o 5 1.2 15 10 70 6 20,430
ETM4060-15-TH o 6 1.5 = 12 90 6 21,770
ETM4080-20-TH ( 8 2.0 = 16 100 8 28,050
ETM4100-20-TH o 10 2.0 - 20 110 10 B 34,790
ETM4120-20-TH o 12 2.0 - 24 120 12 46,350
ETM4160-30-TH [ J 16 3.0 — 32 140 16 103,360
ETM4200-30-TH o 20 3.0 = 40 150 20 144,280
I:I'Jd*‘yag'f7 Long Neck type
. RE, ) 2
=2 ——— M | )12
LF |
ETMLN4 == = TH
& Size(mm .
BRI K a8 nE [27¥E BTE | 95 | HE | 28 |[UvoE e
Item code Stock| Tool dia. [Corner radius|Under neck length| Flute length Neck dia. |Overall length| Shank dia. Suggested reiai prica(¥)
DC RE LU 2 DN LF DCONMS

ETMLN4040-20-10-TH o 4 1.0 20 6 3.8 70 4 16,500

ETMLN4040-28-10-TH [ ) 28 6 3.8 70 4 17,140

ETMLN4060-30-15-TH o 30 9 5.7 75 6 19,310

ETMLN4060-42-15-TH o 6 1.5 42 9 5.7 90 6 20,090

ETMLN4060-54-15-TH [ J 54 9 5.7 100 6 20,990

ETMLN4080-40-20-TH o 40 12 7.6 85 8 24,920

ETMLN4080-56-20-TH [ J 8 2.0 56 12 7.6 100 8 26,600

ETMLN4080-72-20-TH [ 72 12 7.6 120 8 29,860

ETMLN4100-50-20-TH o 50 15 9.5 100 10 29,970

ETMLN4100-70-20-TH [ J 10 2.0 70 15 9.5 120 10 33,550

ETMLN4100-90-20-TH [ 90 15 9.5 140 10 36,810

ETMLN4120-60-20-TH o 60 18 11.5 110 12 41,300

ETMLN4120-84-20-TH o 12 2.0 84 18 11.5 135 12 45,680

ETMLN4120-108-20-TH | @ 108 18 11.5 160 12 53,190

ETMLN4160-80-30-TH o 16 3.0 80 24 15.5 140 16 94,320

ETMLN4160-120-30-TH | @ 120 24 15.5 175 16 107,920

OF  ZEEFERTYI, @ : Stocked items.
0]



NIV IIFIALT Pencil Neck type

AT LF:EI | #BHTAZ )}(20" I:

[a] o

X — : = |, 8
REME . £0015 L LR NS RE |BHTA2 2
By17 8l §
ETM P4 TH - - LF i

5% Size(mm)
BEI— K wE| AR ¥ BTR| IR [y 28 |[vwom|mprk BEATHE
Tool dia. Corner | Under neck Flute Neck Overall Shank (Fq)

Item code Stock radius length length angle length dia. Shape Suggested

DC RE LU ¢ BHTA2 | LF__|DCONMS retallprice(¥)
ETMP4020-12-05-TH o 12 3 1° 70 6 A 17,140
ETMP4020-16-05-TH o 2 0.5 16 3 1° 70 6 A 17,470
ETMP4020-20-05-TH o 20 3 1° 70 6 A 17,470
ETMP4030-18-08-TH o 18 4.5 1° 80 6 A 16,610
ETMP4030-24-08-TH o 3 0.8 24 4.5 1° 80 6 A 17,140
ETMP4030-30-08-TH o 30 4.5 1° 80 6 A 17,570
ETMP4040-24-10-TH o 24 6 1° 90 6 A 17,360
ETMP4040-32-10-TH o 4 1.0 32 6 1° 90 6 A 17,790
ETMP4040-40-10-TH o 40 6 1° 90 6 A 18,330
ETMP4050-30-12-TH o 30 7.5 1° 90 6 A 18,970
ETMP4050-40-12-TH o 5 1.2 40 7.5 1° 100 8 A 24,020
ETMP4050-50-12-TH o 50 7.5 1° 110 8 A 25,810
ETMP4060-40-15-TH [ ) 40 9 1° 100 8 A 24,580
ETMP4060-55-15-TH [ ) 6 1.5 55 9 1° 110 8 A 26,600
ETMP4060-67-15-TH o 67 9 1° 125 8 B 27,830
ETMP4080-55-20-TH o 55 12 1° 110 10 A 30,860
ETMP4080-70-20-TH o 8 2.0 70 12 1° 130 10 B 32,660
ETMP4080-90-20-TH o 90 12 1° 145 12 A 40,400
ETMP4100-73-20-TH o 73 15 1° 135 12 B 39,620
ETMP4100-95-20-TH o 10 2.0 95 15 1° 150 16 A 78,780
ETMP4100-115-20-TH o 115 15 1° 170 16 A 84,720
ETMP4120-80-20-TH o 12 2.0 80 18 1° 135 16 A 83,480
ETMP4120-105-20-TH [ ) 105 18 1° 160 16 A 90,330
ETMP4160-105-30-TH o 16 3.0 105 24 1° 160 20 A 137,250
ETMP4160-140-30-TH @ 140 24 1° 200 20 B 156,010

<~ %ﬁ%@%ﬁﬁ&bl@ﬂ@ﬂiﬁh

supsaf N\ & Fece IRAVAIERFISERLIEEL

Clearance -+ IJI~¥3~JI;DUD\%ﬂﬁéb\lj\*('“"r'\‘ntb\ia'o
EORNAIEEEBENIC TR S,

Be careful of the newly developed flute shape when measuring tool
A diameter or run out.

> WmEhiA —/CURAR The tool is designed with a smaller outer diameter connected to end sub blades.
Closs-section is oval. When measuring tool diameter or run out, measure the main blades.
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Recommended Cutting Condition, Epoch Turbo Mill

—prsz
2*14:45—% (L Standard conditions (Low revolution, High feed)
Btk - SRR - S TE4 TUN— RV BEANH AN
#RHIA4  |Castirons, Carbon steels, Alloy steels Tool steels Pre-hardened steels Hardened steels Hardened steels
Work material | (] 50~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~B0HRC)
FC, S50C, SCM SKD NAK80, CENAT SKD61,SKT4 SKD11,SKH51
A -
e 100% 100% 100% 70% 50%
depth of cut
542DC ElER#y | VXD [XDIRE | EERE | 1 XED [ EDRE | EERE | 1XXED EDERE | EEREy | 10ED | XDREE | BER | 10ED | EDERE
Tool dia.(mm) n fz Vi n fz Vi n. fz Vi n fz Vi n fz Vi
(min’") (mm/#) | (mm/min) [ (min"") (mm/#) | (mm/min) [ (min’") (mm/#) | (mm/min) | (min’") (mm/t) | (mm/min) [ (min") (mm/t) | (mm/min)
¢2 12,000 0.11 | 5,38011,000| 0.1 4,510(10,000| 0.08 | 3,200| 8,000, 0.08 | 2,560( 8,000 0.03| 1,020
¢3 8,000 0.19| 6,050 7,400, 0.17 | 5,110| 6,900| 0.14 | 3,730( 5,300 0.14| 2,860| 5,300| 0.05| 1,140
o4 6,000, 0.27 | 6,380| 5,600 0.24 | 5450( 5,200| 0.19 | 3,950| 4,000 0.19| 3,040| 4,000, 0.08 | 1,220
@5 4800, 0.33| 6,380| 4,500| 0.3 5,470 4,900 0.24 | 3,900 3,200, 0.24 | 3,040| 3,200| 0.1 1,220
¢6 4,000 042 | 6,720 3,700, 0.38 | 5,680| 3,400| 0.3 4,080 2,700, 0.3 3,240 2,700| 0.12 | 1,300
08 3,000 0.56 | 6,720 2,800 0.51 | 5,730| 2,600| 0.4 4,160( 2,000 0.4 3,200 2,000 0.16 | 1,280
@10 2,400| 0.7 6,720 2,200| 0.64 | 5,630| 2,900| 0.5 4,200 1,600| 0.5 3,200 1,600 0.2 1,280
®12 2,000, 0.8 6,380 1,900, 0.73 | 5,540| 1,700, 0.57 | 3,880| 1,300 0.57 | 2,960( 1,300| 0.23 | 1,190
¢16 1,500 0.9 5,380 1,400 0.82 | 4,5590| 1,300, 0.64 | 3,330| 1,000, 0.64 | 2,560 1,000 0.26 | 1,020
$20 1,200 0.91 | 4,370( 1,700 0.83 | 3,660 1,000| 0.65 | 2,600 800| 0.65| 2,080 800| 0.26 830

'%’E%ﬁ:ﬁ ('%’E : %ﬁb) High speed conditions (High revolution, High feed)
Bk - kEH - S TESH TUN— RS AN AN
#Ell#1 | Castirons, Carbon steels, Alloy steels Tool steels Pre-hardened steels Hardened steels Hardened steels
Aormaterial (150~250HB) (25~35HRC) (835~45HRC) (45~55HRC) (55~60HRC)
FC, S50C, SCM SKD NAK80, CENAT SKD61,SKT4 SKD11,SKH51
g%ﬁ&fm 80% 80% 70% 60% 40%
depth of cut
542DC BERE | 1HED XDRE | BERE | 10ED XDORE | BERE | 10ED XORE | EERE | 10ED XDRE | B | 130ED | XDRE
- n fz vt n fz vt n fz vf n fz vf n fz vt
Tool dia.(mm) | (yin-1) (mm#t) | (mm/min) | (min") (mm#) | (mm/min) | (min") (mm#) | (mm/min) | (min") (mmst) | (mm/min) | (min") (mm/t) | (mm/min)

¢2 20,000 0.11| 8,960(18,000| 0.1 7,370|16,000| 0.08 | 5,120(12,700| 0.08 | 4,060(11,100| 0.03 | 1,420
@3 13,300 0.19 [10,050|11,700| 0.17 | 8,090(10,600| 0.14| 5,720 8,500 0.14| 4,590| 7,400 0.05 | 1,600

o4 9,900| 0.27 |10,530( 8,800| 0.24| 8,560 8,000 0.19| 6,080| 6,400 0.19| 4,860| 5,600 0.08 | 1,700
o5 8,000 0.33|10,640| 7,000| 0.3 8,510 6,400 0.24 | 6,080 5,900 0.24 | 4,850| 4,500| 0.1 1,710
¢6 6,600 0.42 (11,090| 5,800, 0.38| 8,910 5,300| 0.3 6,360| 4,200| 0.3 5,040| 3,700| 0.12 | 1,780
08 5,000 0.56|11,200( 4,400| 0.51| 9,010( 4,000, 0.4 6,400 3,200, 0.4 5,120 2,800| 0.16 | 1,790

¢10 4,000, 0.7 |[11,200| 3,500 0.64 | 8,960 3,200| 0.5 6,400| 2,500| 0.5 5,000 2,200| 0.2 1,760
¢12 3,300, 0.8 [10,530| 2,900 0.73| 8,460 2,700| 0.57 | 6,160 2,700, 0.57 | 4,790| 1,900 0.23 | 1,730
¢16 2,500 0.9 8,960 2,200 0.82| 7,210| 2,000, 0.64| 5,120| 1,600| 0.64 | 4,900 1,400| 0.26 | 1,430
¢20 2,000, 0.91| 7,280| 1,800, 0.83| 5,990( 1,600 0.65| 4,960 1,300, 0.65| 3,380| 1,100| 0.26 | 1,140

[;“ %‘i] OTZBEITEMIE. SHEE DM ZE SERIEEL,
@ DYIHIFHRIFIHIREDERZR T LD TY . REDOIMNITIEINIRK. BN, EREREICKDFEHZRELTZEL,
QM D EEEN EDIEWVEE(CIF, EE M EEDREZRULETTF TS,
Note @ Use a highly rigid and accurate machine as possible.

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



Ay

EEREFEGR (P& - FiXD) Low load conditions (Medium revolution, high feed)

ek - R - S5 TEM TUN— R BEANSH BANG
#RE&4 | Castirons, Carbon steels, Alloy steels Tool steels Pre-hardened steels Hardened steels Hardened steels
JAONmateri! (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)
FC, S50C, SCM SKD NAK80, CENAT SKD61,SKT4 SKD11,SKH51
gﬁigfm 100% 100% 100% 70% 50%

depth of cut
S42DC EERE | 1 XD | XDEE | EERE | 10ED | XDEE | [EERE | 10ED | EDEE | [EEREg | 10ED | EDEE | [OEE | 10ED | EDEE
n vf n n n n

. f vf i f % f. vf
flcolciaX () (min’") (mrzn/t) (mm/min) | (min) (mrzn/t) (mm/min) | (min) (mrzn/t) (mm/min) | (min) (mfn/t) (mm/min) | (min) (mrﬁl/t) (mm/min)

¢2 15,000 0.09 | 5,180(14,000| 0.08 | 4,300(14,000| 0.06  3,400(10,300| 0.06 | 2,310 9,500| 0.02 910
¢3 10,700 0.15| 5,890| 9,500 0.13| 4,920( 9,000| 0.1 3,690| 6,900| 0.09| 2,610 6,400| 0.04 | 1,040

o4 7,600 0.21 | 6,240| 7,200, 0.18 | 5,250| 6,800 0.14| 3,930( 5,200, 0.13| 2,770| 4,800, 0.06 | 1,090
®5 6,000, 0.26 | 6,160| 5,700 0.23 | 5,200 5,400| 0.18 | 3,900 4,100, 0.17 | 2,730| 3,800 0.07 | 1,080
¢6 5,000, 0.32| 6,480| 4,800 0.29 | 5530 4,500 0.23| 4,900 3,400, 0.21 | 2,860| 3,200 0.09 | 1,150
¢8 3,800, 0.43 | 6,570| 3,600 0.38 | 5,530 3,400| 0.3 4,130| 2,600 0.28 | 2,910( 2,400, 0.12| 1,150

¢10 3,000 0.54 | 6,480| 2,900| 0.48 | 5570 2,700 0.38| 4,900 2,700 0.35| 2,940| 1,900 0.15| 1,140
912 2,500, 0.62 | 6,160| 2,400| 0.55| 5,250 2,300| 0.43 | 3,990( 1,700, 0.4 2,710| 1,600 0.17 | 1,090
¢16 1,900 0.69 | 5250( 1,800 0.61 | 4,420| 1,700 0.49 | 3,310| 1,300| 0.45| 2,330( 1,200| 0.19 920
$20 1,500 0.7 4,210| 1,400| 0.62 | 3,490( 1,400 0.49| 2,770| 1,000| 0.46 | 1,820| 1,000| 0.2 780

t)J b ﬂ%%tlé%itﬂ tht$ Relation between the depth of cut and overhang.

ae : TE%IRT SyMIOFE=(9MEDC, 2)-I—FHZFRE

Half of flat length on bottom edge Tool dia. Corner radius

ap : TRER seiow table

ae
TEEREHULR ap : ZA[EYIDiAH Z pick TEZEEFHULLER ap - ZAm[v)biAd Z pick
Overhang mm Overhang mm

SDELT or fess O.SXREXﬂig;&%ﬁitﬁ 8D o.zsanng}ujmz %ﬁtttz?;
6D 0.27 XREXY) V) iA & tE 5 9D 0.19XREXY) V) A tE 5

Cutting depth ratio Cutting depth ratio
7D 0.25 X REX 1] V) iA # tb 3R 10D 0.15XREXH] V) A b3

Cutting depth ratio Cutting depth ratio

@ EROBDLU LR RV V)R IZIATTOYIDIAHZETRLTVE T BDULEDANV—h51T - OV IRV ISATDIHE. ZAH
DYIDAHE%E LEERD10%RENEEREL TLEE LY,

@ FB/HR YUV AYNTTERALIEE W ZARBIFMERTIDAR (RFIFA17) EU. COBRDEDEEE70%~60%(C FIFTIEE L,

@ I—FRERZEFREL CLelEK TEE MRV UE T . BhRIER S EATEDREED XDEE(E60%~50%(C T FTLEE L,

(D Feed rates for pencil-neck types are shown for 6D and higher in the above table. For straight type and long-neck type of 6D or higher, cutting depth in the Z
direction should be set about 10% lower than the above values.

@ Use for cutting contour lines or down cutting. In Z direction, cut at an incline (incline angle: 1°) and reduce feed rate to between 60% and 70%.

3 It is recommended that speed reduction for corners be set. The speed reduction distance should be approximately 1/2 the diameter of the tool being used,
and the feed rate should be reduced to between 50% and 60%.
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Field data

o IBIEHI

Cutting example 1

9_7 Work material . DAC (48HRC) BOmm X 70mm X 50mm
’E_’EE% Incline angle . 1 ° 5%"15 Groove width . 2.7""“ 5%5%_(5 Groove depth . 30mm

ﬂﬂIU—ﬁﬁ?ﬂﬁ Cutting work shap

:DFE'E 1 Process 1 IEE Process 2

{EFRTIE Use Tool ETM4120-20-TH ETM4060-15-TH
[B] #; %1 Revolution 2100min'(79m/min) 4200min ' (79m/min)

EDEE Feed rate 4790mm/min(0.57/1t) 5040mm/min(0.3/t)
t1D3Ad+ Depth of cut apxae=0.35m X 6m apXae=0.25mnXx 1mm
INTEFRE Cutting time 259 min. 1553 min.

fEATE Use Tool

I*EDES Process 3

ETRP4020-15-0905-TH

I*EDE4 Process 4
ETRP4020-20-0905-TH

I*EB Process 5
ETRP4020-30-0905-TH

[B] #; #{ Revolution

12700min"(80m/min)

12700min ' (80m/min)

12700min"(80m/min)

EDIRE Feed rate

4060mm/min(0.08/1)

4060mn/min(0.08/1)

4060mm/min(0.08/1)

YID3iAF Depth of cut

apXae=0.07mmXx 1mm

apXae=0.04mm X 1mm

apXae=0.03mmXx Tmm

ITRFRE Cutting time

5545 min.

75% min.

4545 min.
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Cutting example 2

o

J—2 : DAC(48HRC) r
Work material 80mm X 70mm X 50mm -
DA :
Incline angle
/E II]B! 2.7mm (EnBBottom) 30m
Groove width
FBIRSE - 30mm
Groove depth
2.7mm»HF

No IE% IAE 3-7¥E BT | BENM | 2URE | o) ae | AHFE (IR M
: Tool name Tool dia. RE Under neck min™ mm/min Cooling method | Cutting depth | Cutting time
1 | ETR4025-10-05-TH 25 | 05 | 10 [10,200 | 4,340 | 0.063 | 1.250 | K& | -10.0 | 54%mn
2 | ETRP4025-20-0905-TH | 25 | 05 | 20 |10,200 | 4,340 | 0.047 | 1.250 | K&t | —p00 |1KE102
3 | ETRP4025-30-0905-TH | 2.5 | 0.5 | 30 |10,200 | 4,340 | 0.031 | 1.250 | K&M | —250 | 54%mn
4 | ETRP4025-30-0905-TH | 2.5 | 0.5 | 30 | 10,200 | 4,340 | 0.031 | 1.250 | K& | -30.0 | 544 min.

V0N, IH

Totz-lur]nachlﬁr%ﬁtlme 3 H# Fﬂ 5 2 ja

Comparison of machining cost compared to
ball end mills

IHRy 78—+ TERDGE

When using an Epoch Turbo Rib

B R—ILIVRIIIVEDNMTIEDLE

M=ILIVRZILERADES

When using a ball end mill

R1 .25 X E-F under neck 1 0

n=16000min", vi=2500mm/min. apXae=0.2mm>X0.35mm
bulﬂ%ﬁaﬁcmling time « 1H#Fﬁﬁhr,256j\mm, DDI§Cumng cost -¥9,989

¢ 2.5 X R0.5 X E-F under neck 1 0
Process 1 n=10200min", vi=4340mm/min. apXae=0.063mmX1.25mm

bDIH%FEﬁCutting time + 54’93\min. bulﬁ()umng cost ¥8,148

Process 1

IEz R1 .25 X E-F under neck 20 IEZ ¢ 2.5 X R0.5 X E-F under neck 20

Process 2 N=12000min’", vf=1500mm/min. apXae=0.08mm>0.15mm Process 2 N=10200min"" vf=4340/mnmin. apXae=0.047mmX1.25mm
0T B Rl cuting time - 8B Ehe 514 min. 1 T E cutting cost - ¥62,392 1N T B cutting time + 1B FElhr. 104 min. I T B cutting cost - ¥10,559

IEs R1 .25xE-F under neck 25 IES ¢2.5x R0.5 XE-F under neck 30

Process 3 Nn=10000min". vi=930mm/min. apXae=0.05mm>X0.1mm Process 3 N=10200min"" vi=4340mm/min. apXae=0.031mmX1.25mm
bulﬂrirﬁﬂ()umng time « 12H$ﬁ§hr.56'§]\min. buI%Cuning cost » ¥91 ,1 83 buIH%’FEﬁCulting time « 546}min. 7JI]I§Cumng cost ¥8,145

IE4 R1 .25 X E-F under neck 30 IE4 ¢ 2-5 X R0.5 X E-F under neck 30

Process 4 n=8000min"'. vi=680mm/min. apXae=0.02mm><0.06mm Process 4 Nn=10200min’, vi=4340mm/min. apXae=0.031mmX1.25mm

DDIH?:IFEIIEJCuning time 57E§F5ﬁhr.1 4/7.3\min. buI%cmting cost ¥403,496

2N TSRS : S0FRI26%

b—2IVINIE : ¥567,060

Total machining time: 80 hr. 26 min.
Total machining cost: ¥ 567,060

R=ILIVRZ L TERENEHONDITESDH.
IRR(SMEINT

Because using a ball end mill takes too much time, in reality
electrodischarge machining is used.

buIH#FEﬁCutting time + 54‘§j\min. jJuI§Cutt\ng cost ¥8,145

#MITEFRE : 33525

b—%IVINI%E : ¥34,997

Total machining time: 3 hr. 52 min.
Total machining cost: ¥ 34,997

& —RUTTHIHIRTREIC! AN TASRIAEHE!!

Cutting can be performed with Turbo Rib!

Machining time is reduced!

X’JDIE[;%*:UJDIE&/EED_ I‘ [':Ckég-l-%{Etjo Processing cost is calculated by our Production 50 Solution sheet.
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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

1. BB EOTER
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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.
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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.

5. TEALT. R2 EORES - FHOS - ZOMBRPSUELES [TU—5F( TV RS | A

CHERRCIEELY,

(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.

ket MOLDINO

MOLDINO Tool Engineering, Ltd.
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@ 03-6890-5101 FAX 03-6890-5134
International Sales Dept.: & +81-3-6890-5103 FAX +81-3-6890-5128
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EXEPEE B®036890-5102 FAX03-68305134  BHEZEES B®03-6890-5103 FAX03-6890-5128
RREZM 0368905110 FAX03-6890-6133  FEfEFT @& 054-273-0360 FAX054-273-0361
RILEXEPr ®022208-5100 FAX022-2085102  BEEERM @ 0526879150 FAX052-687-9144
HmEsr B®0258-87-1224 FAX0258-87-1158  ABREZFT @& 06-7668-0190 FAX06-7668-0194
REAREXM 0294889430 FAX0294-88-9432  FhIUEZEFT B 082-536-2001 FAX082-536-2003
REEZM ®026821-3700 FAX0268-21-3711  FuMEsrr @& 0922897010 FAX092-289-7012
JtBERERT ®0276-59-6001 FAX0276-569-6005

#RIE% 046-400-9429 FAX046-400-9435

A

3—0v/\,/MOLDINO Tool Engineering Europe GmbH ltterpark 12, 40724 Hilden, Germany. TEL : +49-(0)2103-24820, FAX : +49-(0)2103-248230
e [E],/ MOLDINO Tool Engineering, (Shanghai) Ltd. Room 2604-2605, Meiro Plaza, 555 Loushanguan Road, Changning Disctrict, Shanghai, 200051, CHINA TEL:+86-(0)21-3366-3058, FAX:+86-(0)21-3366-3050
7 XU 73,/ 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
XF2/,/MMC METAL DE MEXICO, S.A. DE C.V. Av. La Cafiada No.16, Parque Industrial Bernardo Quintana, EI Marques, Querétaro, CP 76246, México TEL : +52-442-1926800
JSY)b./ MMC METAL DO BRASIL LTDA. Rua Cincinato Braga, 340 13° andar.Bela Vista ~ CEP 01333-010 Séo Paulo - SP., Brasil TEL ; +55(11)3506-5600 FAX : +55(11)3506-5677
% A /MMC Hardmetal (Thailand) Co.,Ltd. MOLDINO Division 622 Emporium Tower, Floor 22/1-4, Sukhurnvit 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 Floor, 20 Stage, 5th main, BBMP Ward #11, (New #38), Industrial Suburb, Yeshwanthpura, Bengaluru, 560 022, Kamatba, 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.

2022-10(K)

‘ veceTABLE NIF T oA VI TERILTVE Y,
2008-1:FP

®ILINK Printed using vegetable oil ink. Printed in JAPAN



