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Epoch Deep Radius F changes common sense about corner radius end mills
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Flute shape provides both rigidity and cutting performance.
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Chattering is not likely even during high-speed cutting.
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Machined surface roughness of bottom is also good.
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Alloy steel Tool steel steel 45-55HRC 55-65HRC Mold making Parts processing
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Unprecedented high corner radius accuracy
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Features
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—_— — Like ball end mills, corner radius accuracy is kept to within =0.005mm relative to the tool's centerline datum,
DC—2R) | (DC—2R achieving an unprecedented high corner radius accuracy. This enables high-accuracy finish machining to be
2 2 performed, something which has been difficult to do with previous corner radius end mills.

In addition, the smooth cutting face provides a corner radius bit with no joints from the outer flute to the bottom flute.
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Features Flute shape with both good chip removal characteristics and rigidity
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By using a flute shape with both good chip removal characteristics and rigidity, high-efficient deep machining can be performed.
Chip jamming is prevented and chattering vibrations are suppressed so that a good machined surface can be achieved.
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Features Bottom flute wiper effect
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By designing the bottom edge to have a slight wiper edge (by providing a slight angle), good
finish cutting of the bottom surface is possible even for high-efficient cutting.

Particularly for tools with long below-the-neck lengths, for which vibrations are likely to occur,
good surface roughness can be achieved for bottom finish machining, such as for deep rib
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: ) ] T B~F Tool size - $2X R0.5X20mm (& T £= under neck length)
7 — %7 Work material = 1) /N— K 2§ pre-hardened steel (38HRC)
n=12,700min' vt=1,778mm/min %=0.035mm/t
ap=0.05mm ae=0.5mm Wet
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Radius end mill Ball end mill
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Cutting of high-hardness materials SEELINT Deep cutting
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OFENIICBVTRTY TEHIAELENND. (K1) © Large step widths can be taken for flat machining. (Fig. 1)

@ Since peripheral speed is increased at the cutting point,
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chip jamming is reduced.
OFFITIMROOVI VI TURZ IV TIFYIEBIETTZ TIF R—ILITVRZ)L @ For small-diameter long-neck end mills in particular, cutting

[CHRTEELTINI T AENTEDS, (K2) resistance is reduced, enabling stable machining compared to ball
end mills. (Fig. 2)

ONMIFRICEDEERY A ADTEZFERT DBEICHBUT. (’I3)R—JU @ When using tools with R size matching the machining shape,
I URI)VICEERTHEIAETLEND, larger tool diameters can be used compared to ball end mills.
ZhCEb. TEDRIED EHD, Tgbaf“byﬁiﬂﬁ}[ﬂﬁut*’%o ES =20 (Fig. 3) Bepause of this, tool rigidity is ingreased, enab!ingAerxing

and vibrations to be suppressed. In addition, no stepping is created

EREDRELL on the bottom.
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Flexing and vibrations are less likely.
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New PVD Nano Technology GE)HERO3UT
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Epoch Super Coating TH
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unprecedented withstand temperatures and provides higher hardness [CKD, /*L‘DMJ (D?JUIILEBL\'C:E)EEU}’L_?E}JD‘HUZ_':)TL EH’H
through the use of a new structure made up of nanocrystal material. NIEZEBDCENTEET,

- Enables high-quality machining with long life of quenched steel By employing the backdraft shape that has provided good results for
(45 to 60HRC), prehardened steel, etc. Epoch Deep series, chattering vibrations are suppressed even when machining

deep areas, so that a good machined surface can be achieved.
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DC | RE | LU [APMX| DN | LF [DCONMS| R | g |05 | 1° |15 2 | & ¥

EPDRF4010-4-005-TH [ J 4 7.67| 475| 495| 513| 5.28| 556| 8,430
EPDRF4010-6-005-TH [ J 6 50 6.51| 684 7.09| 73 | 749 813] 9,130
EPDRF4010-8-005-TH [ J 8 5.66 | 892| 921| 9.46| 9.73/10.78 | 9,130
EPDRF4010-10-005-TH | @ 0.05 10 5 10.99| 11.32| 11.59 | 1212 | 13.44 | 9,130
EPDRF4010-12-005-TH | @ 12 4.48 | 13.06| 13.42| 13.84| 14.51 | 16.09 | 9,130
EPDRF4010-16-005-TH | @ 16 60 3.71] 1718176 | 184 [ 193 | 21.4 11,580
EPDRF4010-20-005-TH | @ 1 20 08 | 0.94 4 4 3.17 ] 21.29] 21.93| 22.96 | 24.09 | 26.71 | 14,250
EPDRF4010-4-01-TH [ J 4 ’ ’ 7.7 474 495| 5.12| 5.28| 555| 8,430
EPDRF4010-6-01-TH [ 6 50 6.54| 6.83| 7.09| 7.3 | 749| 811] 9,130
EPDRF4010-8-01-TH [ J 8 5.68 | 891| 921| 945| 9.72/10.77 | 9,130
EPDRF4010-10-01-TH [ J 0.1 10 5.02| 10.99| 11.32| 11.59 | 1211 | 13.42 | 9,130
EPDRF4010-12-01-TH [ 12 45 | 13.06] 13.42| 13.83| 145 | 16.08| 9,130
EPDRF4010-16-01-TH [ J 16 60 3.72 1718|176 | 18.39] 19.29 | 21.39 | 11,580
EPDRF4010-20-01-TH [ 20 3.17 ] 21.29] 21.93| 22.95| 24.08 | 26.7 14,250
EPDRF4015-4-005-TH [ J 4 50 712 48 | 499| 516| 531 | 559| 9,130
EPDRF4015-8-005-TH [ J 8 5.1 896, 9.25| 9.48| 9.78|10.85| 9,130
EPDRF4015-12-005-TH | @ 0.05 12 3.97 | 13.09| 13.45| 13.89 | 14.57 | 16.16 | 10,830
EPDRF4015-15-005-TH | @ 15 60 3.41 | 16.18| 16.58 | 17.31| 18.16 | 20.14 | 10,830
EPDRF4015-20-005-TH | @ 15 20 1.35| 1.42 4 4 2.76 | 21.32| 21.98| 23.01| 2414| - 110,830
EPDRF4015-4-01-TH ([ J : 4 ’ ’ 50 715| 48 | 499| 516| 531 | 558| 9,130
EPDRF4015-8-01-TH [ J 8 512 | 896| 9.24| 9.48| 9.77|10.83 | 9,130
EPDRF4015-12-01-TH | @ 0.1 12 3.98 | 13.09| 13.45| 13.88 | 14.56 | 16.14 10,830
EPDRF4015-15-01-TH [ J 15 60 3.42| 16.18| 16.58| 17.3 | 18.15| 20.12 |10,830
EPDRF4015-20-01-TH o 20 2.76 | 21.32| 21.98| 23.01| 2413| - [10,830
EPDRF4020-4-005-TH [ 4 6.46| 48 | 499| 516| 531 | 559| 7,480
EPDRF4020-6-005-TH o 6 50 5.27 | 6.88| 7.13| 7.33| 7.52| 8.19| 8,430
EPDRF4020-8-005-TH [ J 0.05 8 4.46| 896| 9.25| 9.48| 9.78|10.85| 9,130
EPDRF4020-12-005-TH | @ : 12 3.4 | 13.09]13.45| 13.89 | 1457 | 16.16 | 9,130
EPDRF4020-16-005-TH | @ 16 60 2.75117.21] 17.63| 18.45| 19.36 | - 9,130
EPDRF4020-20-005-TH | @ 20 2.31 ] 21.32] 21.98| 23.01| 2414 | - 9,130
EPDRF4020-4-01-TH o 4 6.49 | 48 | 499| 516| 531 | 558 | 7,480
EPDRF4020-6-01-TH [ 6 50 5.3 6.88| 7.12| 7.33| 7.51| 818| 8,430
EPDRF4020-8-01-TH [ J 0.1 8 4.47| 896| 9.24| 9.48| 9.77/10.83| 9,130
EPDRF4020-12-01-TH o 2 : 12 17 | 1.92 4 4 3.41 | 13.09| 13.45| 13.88| 14.56 | 16.14 | 9,130
EPDRF4020-16-01-TH [ 16 ’ ) 60 2.76 | 17.21] 17.62| 1844|1935 | - 9,130
EPDRF4020-20-01-TH o 20 2.31] 21.32] 21.98| 23.01 | 2413 | - 9,130
EPDRF4020-4-02-TH [ J 4 6.57 | 479| 498| 515| 53 | 557 | 7,480
EPDRF4020-6-02-TH [ ] 6 50 5.35| 6.88| 7.12| 7.32| 75 | 814 8,430
EPDRF4020-8-02-TH o 8 451 | 895| 9.24| 947| 9.75/108 | 9,130
EPDRF4020-12-02-TH [ 0.2 12 3.43| 13.09| 13.44| 13.87 | 1454 | 16.11 | 9,130
EPDRF4020-16-02-TH [ J : 16 60 2.77 | 17.21]17.62| 18.43|19.33 | - 9,130
EPDRF4020-20-02-TH o 20 2.32 | 21.32] 21.97| 2299 | 2411 | - 9,130
EPDRF4020-25-02-TH [ ] 25 20 1.93 | 26.44| 27.42| 28.69| - - 112,220
EPDRF4020-30-02-TH [ J 30 1.66 | 31.55| 32.87 | 34.4 - - 115,000
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Tool Corner | Underneck |  Flute Neck Overall Shank o with respect to draft angle Suggested
Item code Stock dia. radius length length dia. length dia. Neck ( ) retgﬁ price
DC | RE | LU |APMX| DN | LF [DCONMS| R | gx | 05" | 1" |16 2 | 3 | &
EPDRF4020-4-03-TH (] 4 50 6.64 | 479| 497| 514| 529| 555| 7,480
EPDRF4020-8-03-TH [ ] 8 455| 895| 9.23| 9.47| 9.73]10.77 | 9,130
EPDRF4020-12-03-TH | @ 0.3 12 3.45 | 13.09)| 13.44| 13.85| 14.52 | 16.08 | 9,130
EPDRF4020-16-03-TH | @ 16 60 2.79 1 17.21| 17.61] 18.42]19.31| - 9,130
EPDRF4020-20-03-TH | @ 20 2.33 | 21.31)| 21.96| 22.98 | 24.09 | - 9,130
EPDRF4020-4-05-TH [ J 4 6.8 478 496| 512| 526| 553| 7,480
EPDRF4020-6-05-TH @ 2 6 | 1.7 | 1.92 | 50 4 4 | 55 686 71 | 73 | 748 8.05| 8,430
EPDRF4020-8-05-TH [ ] 8 462 | 894| 922| 945 9.7 [10.7 | 9,130
EPDRF4020-12-05-TH | @ 05 12 3.5 |13.08) 13.43| 13.83 | 14.48| 16.01 | 9,130
EPDRF4020-16-05-TH | @ ’ 16 60 2.81 172 | 17.61] 18.39] 19.27 | - 9,130
EPDRF4020-20-05-TH | @ 20 2.35| 21.31)| 21.95]| 22.95| 24.06 | - 9,130
EPDRF4020-25-05-TH | @ 25 70 1.95)| 26.43| 27.39| 28.65| - - 112,220
EPDRF4020-30-05-TH | @ 30 1.67 | 31.54| 32.84| 3436 | - - 115,000
EPDRF4025-8-01-TH (] 8 50 368 9 9.27| 951| 9.83)10.89| 9,130
EPDRF4025-16-01-TH | @ 0.1 16 60 219 17.24| 17.67| 185 [ 194 | - 9,580
EPDRF4025-20-01-TH | @ 20 1.82 | 21.35]| 22.03| 23.06 | - - 9,580
EPDRF4025-8-02-TH [ J 8 50 3.72| 899| 927| 95 | 9.81]10.86| 9,130
EPDRF4025-16-02-TH | @ 25 0.2 16 2 24 4 4 2.2 | 17.24|17.67| 18.48]19.38 | - 9,580
EPDRF4025-20-02-TH | @ ’ 20 ’ 1.83 | 21.34| 22.02| 23.05| - - 9,580
EPDRF4025-12-03-TH | @ 0.3 12 60 2.78 | 1312 13.47| 13.91 | 1458 | - 9,580
EPDRF4025-20-03-TH | @ ) 20 1.84 | 21.34| 22.01| 23.03| - - 9,580
EPDRF4025-12-05-TH | @ 05 12 2.82 | 1312 13.46| 13.88 | 1454 | - 9,580
EPDRF4025-20-05-TH | @ ) 20 1.85| 21.34| 22 23 - - 9,580
EPDRF4030-8-01-TH [ J 8 60 5.61| 9.07| 9.34| 956 9.94]11.02] 9,130
EPDRF4030-16-01-TH | @ 0.1 16 3.69 173 | 17.78| 18.6 | 19.52 | 21.64 | 11,790
EPDRF4030-25-01-TH | @ ) 25 70 2.67 | 26.52| 27.58 | 28.87| 3028 - 11,790
EPDRF4030-30-01-TH | @ 30 80 2.31 | 31.62| 33.03| 3457|3627 - |13,610
EPDRF4030-8-02-TH [ ] 8 5.65| 9.07| 9.33| 955| 9.92(10.99 | 9,130
EPDRF4030-12-02-TH | @ 12 60 4.48 | 1319 1352 14.03| 1471 [ 16.3 10,470
EPDRF4030-16-02-TH | @ 0.2 16 3.71 1173 | 17.77/ 1859|195 [ 21.6 11,790
EPDRF4030-20-02-TH | @ ’ 20 20 3.16 | 214 | 2213 23.15| 24.28 | 26.91 | 11,790
EPDRF4030-25-02-TH | @ 25 2.67 | 26.51| 27.57| 28.86| 3027 - 11,790
EPDRF4030-30-02-TH | @ 30 80 2.31| 31.62)| 33.02| 3456 3625| - [13,610
EPDRF4030-8-03-TH [ ] 3 8 o5 | 2.86 | 60 6 4 5.68 | 9.07| 933 954 99 [1095] 9,130
EPDRF4030-16-03-TH | @ 16 ’ ’ 3.7217.3 | 17.76 | 18.58 | 19.48 | 21.57 |11,790
EPDRF4030-20-03-TH | @ 0.3 20 70 317 214 | 2212 23.14| 24.26 | 26.88 | 11,790
EPDRF4030-25-03-TH | @ 25 2.68 | 26.51| 27.56 | 28.84| 3025 - 11,790
EPDRF4030-30-03-TH | @ 30 80 2.32| 31.62| 33.01| 3454 3623| - [13,610
EPDRF4030-8-05-TH [ ] 8 5.76 | 9.06| 9.31| 953| 9.87[10.89| 9,130
EPDRF4030-12-05-TH | @ 12 60 4.55| 13.18| 1351 | 13.99 | 14.65| 16.2 |10,470
EPDRF4030-16-05-TH | @ 16 3.75|17.29| 17.74| 18.55| 19.44 | 21.51 | 11,790
EPDRF4030-20-05-TH | @ 0.5 20 70 3.2 | 2139|221 | 2311 24.22| 26.82 | 11,790
EPDRF4030-25-05-TH | @ 25 2.7 | 2651|2755 2881|3021 - 11,790
EPDRF4030-30-05-TH | @ 30 80 2.33 | 3161 32.99| 3452| 36.19| - |13,610
EPDRF4030-35-05-TH | @ 35 2.06 | 36.82| 38.44| 40.22| 42.17| - 115,000
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MK size(mm) THEE | mEmIcHTREES .
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T G Stock T?gl (r::rirhesr Ung%r neck g:]ute N?;:.k Oevnerall Shgr?k (g) with respect to draft angle Suggested
d d length length d length Neck retail price
DC | RE | LU [APMX| DN | LF |[DCONMS| R gx_| 05| 1" 115 2 | & ¥

EPDRF4040-12-01-TH | @ 12 60 3.4 |1313) 1347|1394 | 14,62 | 16.2 | 10,470
EPDRF4040-20-01-TH | @ 0.1 20 2.31 | 21.35| 22.03| 23.06| 24.19| - [11,790
EPDRF4040-30-01-TH | @ ) 30 80 1.65 | 31.57| 3293 | 34.46| - - 11,790
EPDRF4040-40-01-TH | @ 40 1.28 | 41.95)| 4382 | - - - 15,000
EPDRF4040-12-02-TH | @ 12 60 3.42 | 1312 13.47] 13.92| 146 | 1617 10,470
EPDRF4040-20-02-TH | @ 0.2 20 2.32 | 21.34| 22.02| 23.05| 2417 | - 11,790
EPDRF4040-30-02-TH | @ ’ 30 80 1.65| 31.57| 32.92| 3445 - - 11,790
EPDRF4040-40-02-TH | @ 4 40 4 39 6 4 1.29 | 41.94| 4381| - - - 115,000
EPDRF4040-12-03-TH | @ 12 ’ 60 3.44 | 1312 13.47] 13.91| 1458 | 16.14 | 10,470
EPDRF4040-20-03-TH | @ 03 20 2.33 | 21.34| 22.01]| 23.03| 24.15| - 11,790
EPDRF4040-30-03-TH | @ ’ 30 80 1.66 | 31.57| 3291 | 34.44| - - 11,790
EPDRF4040-40-03-TH | @ 40 1.29| 4194|438 | - - - 15,000
EPDRF4040-12-05-TH | @ 12 60 3.49| 1312 | 13.46| 13.88 | 14.54 | 16.07 | 10,470
EPDRF4040-20-05-TH | @ 05 20 2.35| 21.34| 22 23 2411 - 111,790
EPDRF4040-30-05-TH | @ ’ 30 80 1.67 | 31.57| 32.89| 34.41| - - 11,790
EPDRF4040-40-05-TH | @ 40 1.29| 41.93] 4379 - - - 115,000
EPDRF4050-20-01-TH | @ 0.1 20 70 1.28 | 21.35| 22.03| - - - 117,740
EPDRF4050-40-01-TH | @ ) 40 90 0.68 | 41.95| - - - - 119,080
EPDRF4050-20-02-TH | @ 0.2 20 70 1.28 | 21.34| 22.02| - - - 17,740
EPDRF4050-40-02-TH | @ ) 40 90 0.68 | 41.94| - - - - 119,080
EPDRF4050-20-03-TH | @ 5 0.3 20 5 49 70 6 4 1.29 | 21.34] 2201 - - - 117,740
EPDRF4050-40-03-TH | @ ) 40 ’ 90 0.68 | 41.94| - - - - 119,080
EPDRF4050-20-05-TH | @ 05 20 70 1.3 | 21.34| 22 - - - 117,740
EPDRF4050-40-05-TH | @ ) 40 90 0.69| 41.93| - - - - 119,080
EPDRF4050-20-10-TH | @ 1 20 70 1.33] 21.32) 21.95| - - - 17,740
EPDRF4050-40-10-TH | @ 40 90 0.69 | 41.91| - - - - 119,080
EPDRF4060-30-02-TH | @ 30 80 = = = - - 118,640
EPDRF4060-54-02-TH | @ 0.2 54 100 - - - - - 122,790
EPDRF4060-72-02-TH | @ 72 120 = = = = - 126,930
EPDRF4060-30-03-TH | @ 30 80 = = - - - 18,640
EPDRF4060-54-03-TH | @ 0.3 54 100 - - - - - 122,790
EPDRF4060-72-03-TH | @ 6 72 6 5.9 120 6 4| o = = = - - 126,930
EPDRF4060-30-05-TH | @ 30 ’ 80 = - - - - 18,640
EPDRF4060-54-05-TH | @ 0.5 54 100 = = = S - 122,790
EPDRF4060-72-05-TH | @ 72 120 = = - - - 126,930
EPDRF4060-30-10-TH | @ 30 80 - - - - - 18,640
EPDRF4060-54-10-TH | @ 1 54 100 = = = = - 122,790
EPDRF4060-72-10-TH | @ 72 120 = - - - - 126,930

O | IREEEMCTI .

@ : Stocked Items.

o ﬁﬁﬁ%iﬁﬁﬁﬁﬁlﬁl—%i Regrinding compatibility range table

EmI—R

Item code

aISAYES
R ok s s m)
Product name Shape y“g_l Outer dia. I‘JI\‘ End
IRvIT4—TSIF7AF I _
Epoch Deep Radius F - e X (N/A) 4~6

BB ORBEIINERELLDET . The comer radius precision after regrinding uses the tool diameter as its datum.
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Recommended Cutting Conditions

BHI%FF Finishing cutting conditions
1 2 3 4 5 6
A ] %5 - A%l | A7VURE-T8E | JU/\—RUHE BEANSE BEANSE
Work material Coppers Carbon steels, Alloy steels | Stainless steels, Tool steels | Pre-hardened steels Hardened steels Hardened steels
(180~250HB) | (26~35HRC) | (35~45HRC) | (456~55HRC) | (55~B65HRC)
$D3Ad+EEER Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

SHMEDC |1-1%ERE[E PRLU BAYIDAG | EE5sk |%0EE | D5k |%0EE | DR |X0RE | DR |X0RE | MEE | X0RE | DI | XORE

Tool dia. | Corner radius U”gen'é?ﬁ(:k dgé?r?do?rgut n Vi ) n Vi ) n Vi ) n Vi ) n Vi i n Vi )
(mm) (mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-’! mm/min min-’! mm/min
4 0.012 38,900 |2,440 31,120 | 1,952 | 28,008 | 1,757 | 26,608 | 1,669 | 23,947 | 1,230 | 22,749 | 1,000
6 0.01 31,500 | 1,780 | 25,200 | 1,424 | 22,680 | 1,282 | 21,546 | 1,218 | 19,391 | 990 18,422 | 810
8 0.008 |28,000 | 1,580 | 22,400 | 1,264 {20,160 {1,138 | 19,152 {1,081 | 17,237 | 880 |16,375| 720
0.05 10 0.005 [24,500 |1,390 19,600 [1,112 {17,640 | 1,001 | 16,758 | 951 15,082 | 770 |14,328 | 630
12 0.004 {21,800 |1,100 | 17,440 | 880 |15696 | 792 14,911 | 752 13,420 | 600 |12,749 | 480
16 0.003 |21,800 | 960 |17,440| 768 15,696 | 691 14,911 | 657 13,420 510 (12,749 | 400
1 20 0.002 {16,300 | 720 |13,040| 576 11,736 | 518 11,149 | 492 10,034 | 385| 9,533 | 300
4 0.02 [38,900 |2,440 {31,120 | 1,952 | 28,008 | 1,757 | 26,608 | 1,669 | 23,947 | 1,230 | 22,749 | 1,000
6 0.018 [31,500 | 1,780 | 25,200 | 1,424 | 22,680 | 1,282 | 21,546 {1,218 | 19,391 | 990 | 18,422 | 810
8 0.014 [28,000 | 1,580 | 22,400 | 1,264 {20,160 | 1,138 | 19,152 | 1,081 | 17,237 | 880 |16,375| 720
0.1 10 0.01 24,500 |1,390 19,600 1,112 17,640 /1,001 | 16,758 | 951 15,082 | 770 |14,328 | 630
12 0.008 |21,800 1,100 | 17,440 | 880 (15,696 | 792 14,911 | 752 113,420 | 600 |12,749 | 480
16 0.006 [21,800 | 960 |17,440| 768 |15,696 | 691 14,911 | 657 (13,420 | 510 (12,749 | 400
20 0.004 [16,300 | 720 (13,040 | 576 [11,736| 518 |11,149| 492 10,034 | 385| 9,633 | 300
4 0.02 |29,900 | 2,030 | 23,920 | 1,624 | 21,528 | 1,462 | 20,452 | 1,389 | 18,406 | 1,020 | 17,486 | 830
8 0.014 |27,200 | 1,850 | 21,760 | 1,480 [ 19,584 | 1,332 | 18,605 | 1,265 | 16,744 | 1,030 | 15,907 | 840
0.05 12 0.007 21,800 | 1,480 |17,440 |1,184 | 15,696 | 1,066 | 14,911 |1,012 13,420 | 820 |12,749| 670
15 0.006 |16,900 /1,020 | 13,520 | 816 [12,168 | 734 |11,560| 698 |10,404 | 560 | 9,883 | 450
20 0.004 [16,900 | 1,020 {13,520 | 816 |12,168 | 734 |11,560| 698 |10,404 | 560 | 9,883 | 450
1.5 4 0.027 |29,900 | 2,030 | 23,920 | 1,624 | 21,528 | 1,462 | 20,452 | 1,389 | 18,406 | 1,020 | 17,486 | 830
8 0.02 27,200 /1,850 | 21,760 | 1,480 19,584 | 1,332 | 18,605 | 1,265 | 16,744 | 1,030 | 15,907 | 840
0.1 12 0.017 21,800 | 1,480 | 17,440 |1,184 | 15,696 | 1,066 | 14,911 |1,012 13,420 | 820 |12,749| 670
15 0.014 [16,900 |1,020 | 13,520 | 816 (12,168 | 734 |11,560| 698 |10,404 | 560 | 9,883 | 450
20 0.01 16,900 | 1,020 | 13,520 | 816 12,168 | 734 11,560 | 698 10,404 | 560 | 9,883 | 450
4 0.035 |24,900 |2,940 | 20,800 | 2,450 | 18,700 {2,210 | 17,700 | 2,080 | 15,600 | 1,470 | 14,600 | 1,200
6 0.03 |24,900 | 2,940 | 20,800 | 2,450 | 18,700 {2,210 | 17,700 | 2,080 | 15,600 | 1,470 | 14,600 | 1,200
8 0.025 22,700 2,670 | 18,900 | 2,230 | 17,000 | 2,010 | 16,100 | 1,890 | 14,200 | 1,340 | 13,200 | 1,090
0.05 12 0.02 18,400 |1,950 | 15,300 | 1,620 [ 13,800 | 1,460 | 13,000 | 1,380 | 11,500 [ 1,080 | 10,700 | 890
16 0.015 116,300 |1,730 | 13,600 | 1,440 {12,200 | 1,300 | 11,600 | 1,230 | 10,200 | 960 | 9,500 | 790
20 0.01 14,300 | 1,520 | 11,900 | 1,260 | 10,700 | 1,140 | 10,100 [ 1,070 | 8,900 | 840 | 8,300 | 690
4 0.042 |24,900 |2,940 | 20,800 | 2,450 | 18,700 {2,210 | 17,700 | 2,080 | 15,600 | 1,470 | 14,600 | 1,200
6 0.042 |24,900 | 2,940 | 20,800 | 2,450 | 18,700 {2,210 | 17,700 | 2,080 | 15,600 | 1,470 | 14,600 | 1,200
8 0.036 | 22,700 |2,670 | 18,900 | 2,230 [ 17,000 | 2,010 | 16,100 | 1,890 | 14,200 | 1,340 | 13,200 | 1,090
0.1 12 0.036 | 18,400 | 1,950 | 15,300 | 1,620 [ 13,800 | 1,460 | 13,000 | 1,380 | 11,500 [ 1,080 | 10,700 | 890
16 0.023 116,300 |1,730 | 13,600 | 1,440 {12,200 | 1,300 | 11,600 | 1,230 | 10,200 | 960 | 9,500 | 790
20 0.018 {14,300 | 1,520 {11,900 | 1,260 | 10,700 | 1,140 {10,100 {1,070 | 8,900 | 840 | 8,300 | 690
2 4 0.08 [24,900 |2,940 | 20,800 | 2,450 | 18,700 {2,210 | 17,700 | 2,080 | 15,600 | 1,470 | 14,600 | 1,200
6 0.08 [24,900 |2,940 | 20,800 | 2,450 | 18,700 {2,210 | 17,700 | 2,080 | 15,600 | 1,470 | 14,600 | 1,200
8 0.07 22,700 |2,670 | 18,900 2,230 {17,000 | 2,010 | 16,100 | 1,890 | 14,200 | 1,340 | 13,200 | 1,090
0.2 12 0.04 18,400 |1,950 | 15,300 | 1,620 13,800 | 1,460 | 13,000 | 1,380 | 11,500 [ 1,080 | 10,700 | 890
) 16 0.04 116,300 | 1,730 | 13,600 | 1,440 | 12,200 | 1,300 | 11,600 | 1,230 [ 10,200 | 960 | 9,500 | 790
20 0.035 {14,300 {1,520 {11,900 | 1,260 | 10,700 | 1,140 {10,100 {1,070 | 8,900 | 840 | 8,300 | 690
25 0.025 {14,300 | 1,520 {11,900 | 1,260 | 10,700 | 1,140 {10,100 {1,070 | 8,900 | 840 | 8,300 | 690
30 0.017 |13,600 | 1,440 | 11,300 | 1,200 | 10,200 | 1,080 | 9,600 | 1,020 | 8,500 | 800 | 7,900 | 650
4 0.11  [24,900 | 2,940 | 20,800 | 2,450 | 18,700 | 2,210 | 17,700 | 2,080 | 15,600 | 1,470 | 14,600 | 1,200
8 0.09 22,700 |2,850 | 18,900 | 2,350 [ 17,000 | 2,100 | 16,100 | 1,950 | 14,200 | 1,490 | 13,200 | 1,210
0.3 12 0.06 18,400 (2,170 | 15,300 | 1,810 | 13,800 | 1,620 | 13,000 | 1,530 | 11,500 | 1,200 | 10,700 | 980
16 0.06 {16,300 {1,930 {13,600 | 1,610 | 12,200 | 1,440 | 11,600 | 1,360 | 10,200 | 1,070 | 9,500 | 870
20 0.037 [14,300 |1,680 | 11,900 | 1,400 | 10,700 | 1,260 | 10,100 | 1,190 | 8,900 | 940 | 8,300 | 770

[iif%i] IR—IBEBRLTLEEL. [Note] Please refer to P.9
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Recommended Cutting Conditions

1 ’ I%ﬁ: Finishing cutting conditions

1 2 3 4 5 6
#HIA i - A% |A7VUAE T8E TU/\—KVE BEANE BEANE
Work material Coppers Carbon steels, Alloy steels | Stainless steels, Tool steels Pre-hardened steels Hardened steels Hardened steels
(180~250HB) | (256~35HRC) | (35~45HRC) | (45~55HRC) (65~65HRC)
HIDIAH+EEER Ratio to standard depth of cut 120% 100% 90% 80% B65% 60%
S4EDC |1-1%ERE|B MRLU| BEAYIDAG | EERE | X0EE | EEH | R20RE | QI | R0EE | EEH |R0EE | OEN | R0RE | EEE | R0EE
Tool dia. | Corner radius Unl‘éirg?ﬁ“ dg;t)?ﬁi??ut n Vi n Vi n Vi n Vi n Vi n Vi
(mm) (mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min”! mm/min min”! mm/min
4 0.17 24,900 | 2,940 | 20,800 | 2,450 {18,700 {2,210 | 17,700 | 2,080 | 15,600 | 1,470 | 14,600 | 1,200
6 0.17 24,900 | 2,940 | 20,800 | 2,450 | 18,700 | 2,210 | 17,700 | 2,080 | 15,600 | 1,470 | 14,600 | 1,200
8 0.14 22,700 |2,850 | 18,900 | 2,350 | 17,000 | 2,100 | 16,100 | 1,950 | 14,200 | 1,490 | 13,200 | 1,210
12 0.08 {18,400 (2,170 {15,300 {1,810 {13,800 | 1,620 | 13,000 | 1,530 | 11,500 | 1,200 | 10,700 | 980
2 0.5 16 0.08 {16,300 {1,930 (13,600 |1,610 {12,200 | 1,440 | 11,600 | 1,360 | 10,200 |1,070 | 9,500 | 870
20 0.05 [14,300 1,680 11,900 |1,400(10,700|1,260 /10,100 1,190 | 8,900 | 940| 8,300 770
25 0.05 14,300 1,680 11,900 |1,400 10,700 |1,260 10,100 |1,190| 8,900 | 940 | 8,300 | 770
30 0.03 13,600 1,600 11,300 1,330 10,200 1,200 | 9,600 1,130 | 8,500 | 850 | 7,900 730
8 0.047 | 22,700 |2,970 | 18,900 | 2,480 | 17,000 | 2,230 | 16,100 | 2,100 | 14,200 | 1,490 | 13,200 | 1,210
0.1 16 0.037 |16,300 {1,930 | 13,600 | 1,610 | 12,200 | 1,440 | 11,600 | 1,360 | 10,200 | 1,070 | 9,500 | 870
20 0.025 |14,300 | 1,680 | 11,900 | 1,400 | 10,700 | 1,260 | 10,100 {1,190 | 8,900 | 940 | 8,300 | 770
8 0.08 (19,400 |2,570|16,200 |2,140 | 14,600 | 1,920 | 13,800 | 1,820 | 12,200 | 1,280 | 11,300 | 1,100
25 0.2 16 0.045 |16,900 2,130 | 14,100 | 1,770 | 12,700 | 1,600 | 12,000 | 1,510 10,600 | 1,110 | 9,900 | 960
’ 20 0.042 | 14,100 1,750 /11,800 |1,41010,600 | 1,270 10,000 |1,200| 8,800 | 930 | 8,200 | 790
12 0.09 [17,700 |2,350 | 14,800 | 1,960 | 13,300 | 1,760 | 12,500 | 1,660 | 11,100 | 1,230 | 10,300 | 1,010
0.3 20 0.052 |14,100 {1,870 {11,800 | 1,560 | 10,600 | 1,400 | 10,000 {1,330 | 8,800 | 1,040 | 8,200 | 850
0 12 0.1 17,700 | 2,350 | 14,800 | 1,960 | 13,300 | 1,760 | 12,500 | 1,660 | 11,100 | 1,230 | 10,300 | 1,010
S 20 0.07 | 14,100 1,870 11,800 | 1,560 10,600 | 1,400 | 10,000 | 1,330 | 8,800 1,040 | 8,200 | 850
8 0.055 | 17,300 |2,550 | 14,400 |2,120 | 13,000 | 1,910 12,200 | 1,800 | 10,800 | 1,270 | 10,100 | 1,040
0.1 16 0.035 | 17,300 |2,550 | 14,400 | 2,120 | 13,000 | 1,910 12,200 | 1,800 | 10,800 | 1,270 | 10,100 | 1,040
) 25 0.022 {14,000 |2,060 {11,700 | 1,720 {10,500 | 1,550 | 9,900 | 1,460 | 8,700 |1,150 | 8,200 | 940
30 0.014 {10,900 |2,060| 9,100 |1,720 | 8,200 (1,550 | 7,700 |1,460| 6,800 |1,150 | 6,400 | 940
8 0.09 [17,300 |2,550 (14,400 (2,120 {13,000 {1,910 |12,200 | 1,800 | 10,800 | 1,270 | 10,100 | 1,040
12 0.07 17,300 2,550 | 14,400 | 2,120 | 13,000 | 1,910 | 12,200 | 1,800 | 10,800 | 1,270 | 10,100 | 1,040
0.2 16 0.05 17,300 2,550 | 14,400 2,120 13,000 |1,910 12,200 |1,800 | 10,800 | 1,270 | 10,100 | 1,040
) 20 0.05 |14,000 /2,060 | 11,700 | 1,720 {10,500 | 1,550 | 9,900 |1,460 | 8,700 |1,150 | 8,200 | 940
25 0.045 {14,000 |2,060 | 11,700 | 1,720 {10,500 | 1,550 | 9,900 | 1,460 | 8,700 |1,150 | 8,200 | 940
30 0.04 {10,900 |2,060| 9,100 (1,720 | 8,200 (1,550 | 7,700 |1,460 | 6,800 |1,150 | 6,400 | 940
8 0.13 [17,300 (2,830 | 14,400 | 2,360 | 13,000 {2,120 | 12,200 {2,010 {10,800 | 1,410 {10,100 | 1,160
3 16 0.075 | 17,300 |2,830 | 14,400 | 2,360 | 13,000 | 2,120 | 12,200 | 2,010 | 10,800 | 1,410 10,100 | 1,160
0.3 20 0.075 | 14,000 2,290 11,700 1,910 10,500 1,720 | 9,900 |1,620| 8,700 1,270 | 8,200 |1,040
25 0.067 |14,000 {2,290 {11,700 {1,910 {10,500 | 1,720 | 9,900 | 1,620 | 8,700 | 1,270 | 8,200 | 1,040
30 0.06 [10,900|2,290| 9,100 {1,910 | 8,200 (1,720 | 7,700 |1,620 | 6,800 |1,270 | 6,400 | 1,040
8 0.18 [17,300 {2,830 | 14,400 | 2,360 | 13,000 |2,120 | 12,200 {2,010 {10,800 | 1,410 | 10,100 | 1,160
12 0.13 17,300 /2,830 | 14,400 | 2,360 | 13,000 | 2,120 | 12,200 | 2,010 | 10,800 | 1,410 10,100 | 1,160
16 0.1 17,300 | 2,830 | 14,400 | 2,360 | 13,000 | 2,120 | 12,200 | 2,010 | 10,800 | 1,410 | 10,100 | 1,160
0.5 20 0.1 14,000 | 2,290 | 11,700 {1,910 | 10,600 | 1,720 | 9,900 | 1,620 | 8,700 |1,270| 8,200 | 1,040
25 0.09 {14,000 {2,290 {11,700 {1,910 {10,500 | 1,720 | 9,900 | 1,620 | 8,700 |1,270 | 8,200 | 1,040
30 0.08 {10,900 (2,290 | 9,100 {1,910 | 8,200 (1,720 | 7,700 |1,620 | 6,800 |1,270 | 6,400 | 1,040
35 0.065 {10,900 |2,290| 9,100 [1,910| 8,200 (1,720 | 7,700 |1,620 | 6,800 |1,270 | 6,400 | 1,040
12 0.065 | 12,400 | 3,350 | 10,400 | 2,790 | 9,300 |2,520 | 8,800 |2,240| 7,800 1,750 | 7,200 |1,300
0.1 20 0.055 | 12,400 3,350 | 10,400 | 2,790 | 9,300 |2,520 | 8,800 |2,240| 7,800 1,750 | 7,200 |1,300
) 30 0.045 |11,200 |3,020 | 9,300 |2,520 | 8,400 (2,010 | 7,900 |1,830| 7,000 |1,470 | 6,500 | 1,170
40 0.03 [11,200 (3,020 | 9,300 |2,520 | 8,400 (2,010 | 7,900 |1,830| 7,000 |1,470 | 6,500 | 1,170
4 12 0.13 [12,400 (3,350 {10,400 |2,790 | 9,300 |2,520 | 8,800 |2,240 | 7,800 | 1,750 | 7,200 | 1,300
0.2 20 0.1 12,400 | 3,350 | 10,400 | 2,790 | 9,300 |2,520 | 8,800 |2,240 | 7,800 |1,750 | 7,200 | 1,300
) 30 0.08 11,200 3,020 | 9,300 |2,520 | 8,400 |2,010| 7,900 /1,830 | 7,000 1,470 | 6,500 1,170
40 0.06 11,200 3,020 | 9,300 2,520 | 8,400 |2,010| 7,900 1,830 | 7,000 1,470 | 6,500 1,170




1 2 3 4 5 6
#HI # %% - 52 | A7VUAE TEE| TU/\—KVE BEANE BEANE

Work material Coppers Carbon steels, Alloy steels | Stainless steels, Tool steels | Pre-hardened steels Hardened steels Hardened steels

(180~250HB) | (25~35HRC) | (35~45HRC) | (45~55HRC) | (55~65HRC)
HIDIAH+EER Ratio to standard depth of cut 120% 100% 90% 80% B65% 60%
S4EDC |1-1%ERE|[B MRLU| BEAYIDAG | EERE | X0EE | @& | R20RE | D | R0EE | EEHM |R0EE | OEH | R0RE | EEE | X0EE
Tool dia. | Cormner radius Ungirgr'}?ck dg;t)?ﬁngirgut n Vi n vi n Vi n Vi n Vi n Vi
(mm) (mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min! mm/min min”! mm/min
12 0.17 12,400 |3,350|10,400|2,790 | 9,300 |2,520| 8,800 |2,380| 7,800 1,860 | 7,200 1,410
0.3 20 0.13 12,400 |3,350 | 10,400 | 2,790 | 9,300 |2,520 | 8,800 |2,380 | 7,800 |1,860 | 7,200 1,410
’ 30 0.1 11,200 | 3,020 | 9,300 |2,520 | 8,400 |2,260 | 7,900 |1,900 | 7,000 |1,570 | 6,500 | 1,170
4 40 0.08 |11,200 |3,020 | 9,300 |2,520 | 8,400 |2,260 | 7,900 |1,900| 7,000|1,570| 6,500 |1,170
12 0.24 12,400 |3,350 | 10,400 | 2,790 | 9,300 |2,520 | 8,800 2,380 | 7,800 1,860 | 7,200 |1,410
05 20 0.2 12,400 | 3,350 | 10,400 |2,790 | 9,300 |2,520 | 8,800 |2,380 | 7,800 |1,860 | 7,200 |1,410
) 30 0.17 111,200 3,020 | 9,300 |2,520 | 8,400 |2,260| 7,900 1,900 | 7,000 |1,570| 6,500 |1,170
40 0.1 11,200 3,020 | 9,300 (2,520 | 8,400 2,260 | 7,900 1,900 | 7,000 1,570 | 6,500 1,170
0.1 20 0.07 9,700 |2,620| 8,100 2,190 | 7,300|1,970 | 6,900 1,760 | 6,100 |1,370 | 5,700 | 1,020
) 40 0.035 | 8,700 |2,360 | 7,300 |1,970| 6,600 1,570 | 6,200 |1,430| 5,500|1,150 | 5,100 | 920
0.2 20 0.15 9,700 |2,620| 8,100 /2,190 | 7,300 1,970 | 6,900 |1,760 | 6,100 |1,370 | 5,700 | 1,020
) 40 0.08 8,700 12,360 | 7,300 1,970 | 6,600 |1,570 | 6,200 |1,430 | 5,500 |1,150 | 5,100 | 920
5 0.3 20 0.21 9,700 |2,620| 8,100 2,190 | 7,300|1,970 | 6,900 1,860 | 6,100 |1,460 | 5,700 1,110
40 0.1 8,700 /2,360 | 7,300 1,970 | 6,600 1,770 | 6,200 1,490 | 5,500 (1,230 | 5,100 | 920
20 0.28 9,700 |2,620 | 8,100 /2,190 | 7,300 |1,970| 6,900 1,860 | 6,100 |1,460 | 5,700 |1,110
0.5 40 0.14 8,700 2,360 | 7,300 1,970 | 6,600 1,770 | 6,200|1,490| 5,500 |1,230| 5,100 | 920
1 20 0.35 9,700 2,620 | 8,100 2,190 | 7,300 |1,970| 6,900 1,860 | 6,100 1,460 | 5,700 1,110
40 0.18 8,700 /2,360 | 7,300 1,970 | 6,600]1,770 | 6,200 1,490 | 5,500 [1,230| 5,100 | 920
30 0.15 8,600 /2,330 | 7,200 1,940 | 6,500 1,750 | 6,100 1,560 | 5,400 |1,220 | 5,000 | 910
0.2 54 0.1 7,800 /12,100 | 6,500 1,750 | 5,800 1,400 | 5,500 1,270 | 4,900 [1,020 | 4,500 | 820
72 0.07 7,800 2,100 | 6,500 |1,750 | 5,800 | 1,400 | 5,500 (1,270 | 4,900 | 1,020 | 4,500 | 820
30 0.25 8,600 (2,330 | 7,200 /1,940 | 6,500 |1,750| 6,100 |1,560 | 5,400 |1,300 | 5,000 | 980
0.3 54 0.18 7,800 2,100 | 6,500 1,750 | 5,800 1,570 | 5,500 1,270 | 4,900 1,090 | 4,500 | 820
72 0.1 7,800 /12,100 | 6,500 1,750 | 5,800 1,570 | 5,500 1,270 | 4,900 [1,090 | 4,500 | 820
6 30 0.35 8,600 /12,330 | 7,200 1,940 | 6,500 1,750 | 6,100 1,650 | 5,400 |1,300 | 5,000 | 980
0.5 54 0.25 7,800 /2,100 | 6,500 1,750 | 5,800 1,570 | 5,500 1,320 | 4,900 [1,090 | 4,500 | 820
72 0.15 7,800 2,100 | 6,500 |1,750 | 5,800 |1,570| 5,500 (1,320 | 4,900 | 1,090 | 4,500 | 820
30 0.55 8,600 (2,330 | 7,200 /1,940 | 6,500 |1,750| 6,100 |1,650 | 5,400 |1,300 | 5,000 | 980
1 54 0.4 7,800 2,100 | 6,500 1,750 | 5,800 |1,570| 5,500|1,320 | 4,900 1,090 | 4,500 | 820
72 0.22 7,800 12,100 | 6,500 1,750 | 5,800 1,570 | 5,500 1,320 | 4,900 1,090 | 4,500 | 820
[EE]

BEALIDAH I #EIH T I —T2TOERERLTVET . Z0MD T IL—T DIEEIE. LROYIDAH LLEEBRICHEL T RRE L,
FERRERHE EIFNTEEOERTT . EITICHVTIE. EDREEEICI0%IZE LIF 3BT,
aeDEREIF ERNR TI\A MESHEL. apXt]DAH L EXSEIU T EERICHEREL TS,

OEHIR  INIRZRICE DB TOEE S —S VNEERL TS L,
QO DREHIRERIFUIHFEG DERETRED TY . RO I TIFINIAIA. BH. EREMEIC KD ERBL TS,
OEMOEEHNEDEVESIE. BERHEIXDEREZ R ULLRTRIF TS L,

[Note]

The indicated standard cutting depth is a reference value for Group 2 work materials. For materials in other groups, the cutting depth should be
adjusted using the reference ratio shown in the above table.

The above conditions are reference conditions for finish machining. For rough machining, it is possible to increase the feed rate by around 30%.
To set ae, calculate the theoretical cusp height and adjust it with (5 or less) x (ap) x (cutting depth ratio) accordingly.

(DUse the appropriate 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.
Q)If the machine rotation speed is insufficient, reduce the rotation speed and feed rate by the same ratio.
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Application Data
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Cutting form

Cutting form:15(W)X15(H)X15(D)mm
Work material :HPM38(52HRC)
AfEA:1°, ESFRR0.5. fBEfR:R2

Incline angle  Bottom R Corner area R

%EHEEB Evaluated area

{BlEm SR
ERZB (RO.5)

Side, Bottom R part

FBERR (R2)

Corner part R

[E8FR (RO.5)

Bottom part R

”HII*EI:E Cutting process

R—ILIVRII OGS

For the ball end mill

@%Eﬁﬁﬂul Rough contour machining (HE)
@B _EIFINT semiinishing (R 1)
@ﬁ:.l:lﬂ]l]I Finishing (R] )

@I‘EEBHI D% LJ’J[II Side-open cavity (ROS)

ERIN—ILITVRZIL (LT

Conventional ball end mill (Finishing)

SIPAIVRIIDIBE

For the radius end mill

®%%n’fv§ﬁﬂul Rough contour machining (¢ 4 X R 1 )
®EP{:|:J:U"I|UI Semi-finishing (¢ 2X R05)
@E_EIFINT Finishing (¢ 2 X RO.5)

IRYIT4—TS5IP7AF(HLLFMNT)
Epoch Deep Radius F (Finishing)

TE :R1X20mm (B T Under neck length)

n=14,175min" (ve=89m/min) Wet

vi=868mm/min  a,=0.02mm ae=0.02mm
(JREEB bottom) ae=0.71mm

ERIN—IL I R=)D (BBERERDFELINT)

Conventional ball end mill (Side-open cavity)

ERR—ILIVR=)L

Conventional Ball End Mill

. :'ql.lu
EEUED

1%
Chattering occurred:r-;'?‘ 1

SIVEREEIR

Rﬁ@ .

T2 :RO.5X20mm (BT Under neck length)
n=16,200min"' (ve=51m/min) Wet
vi=350mm/min  ap=0.007mm ae=0.02mm

.’f:’.ﬁ’?]ﬂ :EH*'*I‘FEﬁ 8 3hours

Total time

I . ¥45,726/1 pcs.

Machining cost

LS
Side

.,i:., LT SO LR L

S e

R —— me—r
Bottom'R

IEEHD

Bottom

= ok

e

EPDRF4020-20-05-TH

AR SR P MR Y W edg A1 T

Rz:2.85pm (FAEE Max height)

EEUBRJB T

Good machinedisurfacejwithoutichattering;

TE: p2XR0O.5Xx20mm
(B & Under neck length)
n=12,500min" (ve=79m/min) Wet
vi=1,008mm/min  ap=0.02mm ae=0.02mm
(EEEEB bottom) ae=0.5mm

RS 8 UEEAEPRRER 1hr. 29min.

Total time

ITE : ¥25,273/{& pos.

Machining cost

ERSRES V7 X

Conventional precision radius

{R En
Side

Rz:6.60pm (FAS& Max height)

[ .
-—p ~ . =) 5

T ey i =
e paie o o e — o [ et i S 3 =

el LT R
- x ety T i .
e e e R o

IRvIFT4—TSIU7AFIF. TIRZEMEL . SRER-SRASIEIHEIFET I !

Epoch Deep Radius F enables shorter processing time with high-efficiency, high-quality cutting.



(o) 71'5'7"‘/I~1:|:J:(.‘HJI]I Pocket finishing

D—27 Work material : HPM38(52HRC) -20-05- WERSHEES U7 A
ap:O.O105rn:1r?1er:e:O.1mm Dry n=7,700min"! EPDRF4020-20-05-TH Conventional precision radius

vi=630mm/min f=0.02mm/t ’ | |
EEE

AT D— AR e (REED ] S :

= S Surface x g
- o 4 ;
Cutting form _f..ar / roughness
i : (Side) s o

Rz:1.06um(&AEE Max height) I Rz:1.40um (&R AE& Max height)
e - 3T
L, e et EEURSE
A BCA Incline angle © 1 I INTm %}fe&slj}quiéﬁ Chattering created
# 12 Groove width © 3mm (EEIC T at botiom) ({BIETER)

&R & Groove depth : 5mm

& & Groove length : 20mm Machined
surface

(side)

O DUIEEEEHE Evaluation of machining accuracy

T —7%7 Work material : /320 ~ [ —— ] Corner radius accuracy
onmaena J—FHF2BE(TERDEECTHRE) (Measured relative to tool's centerline datum)

TUJ\—R/#f Pre-hardened steels (38HRC)
ap=0.03mm a.=0.05mm Wet

n=9600min"! v=900mm/min f=0.03mm/t R R
o Lo | %0
= v
—_— = =y Lo

T T— Rk o e %

HFECA 1 - :
Cutting form 20 Incline angle by - - 4 ‘.--- ;
inng i . vl -
-
[EF@DIALY] = e ' -,
P:rpose of evaluation ZJAE%?EQME y . I _'_
° S = arget value =114 [ - =118 s
TR OREENS ke ARW B il SR
0.050mEIDAATE o) 4 1 | Nozmene) | m _
DOINTHEEZHES . et roo o o
E\;]aluati?(r] of_mgcgéréing a;:curacy — ﬁE;E_._*EE —_- _IZ
en cutting in 0.050mm from a 3 ° - - - = 3 q - "
rcveferenzelsgrlface with a 1”incline %ﬁ;@e s(\fg%ea(iﬁ;c.lline)angle 1°) EPDRF4020 20 05 TH I Conventional precision radius
TEAROEECTI—FFRIBEZAELUCR. (ERERES V7 ADONERIIFX

FHNTL,

For the measured points for corner radius accuracy relative to the tool's centerline datum, the outer circumference values
for a conventional high-accuracy radius mill have a large shift.

SR

ANTJHLME : 0.050mm

Result = 0=
Eﬁ?l‘ﬁﬂklﬂ“i Contour shape measurement Machining target value

o — — I I —

= —
i z T
el
Finished surface

EPDRF4020'20'05'TH ?E?EE*%EE:J?X Conventional precision radius
tIHIERZ : 0.049mm MEHEE : Rz2.92um tIHIERZ - 0.044mm MEHES : Rz3.35um
(I35 : —0.001mm) (BREE) (hNI35% : —0.006mm) (BREE)
Cut step: 0.049mm Surface roughness: Rz2.92um Cut step: 0.044mm Surface roughness: Rz3.35um
(Machining deviation: -0.001mm) (Maximum height) (Machining deviation: -0.006mm) (Maximum height)

EPDRFOINTERZEIFO.00 1mmTHofzDICH U T EREHRE SV 77 A130.006mDIN TERENEUT.

Compared to the 0.001mm machining deviation of EPDRF, a conventional high-accuracy radius mill had a machining deviation of 0.006mm.

SUT ZBEDEVE. MIBEICAE SHELET. K—IU TRV ERBIC. B REE U RIGE
REEIC SO TERE TR TT

The difference in radius accuracy greatly affects machining accuracy. Ensuring R accuracy relative to the centerline datum in the same way as for ball end mills
enables high-accuracy machining.
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The diagrams and table data are examples of test results, and are not guaranteed values.
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Attentions on Safety

2. MFURFDER
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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.

3. Cautions during use

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

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

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

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

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

4. Cautions regarding regrinding

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

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

(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When
performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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