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2-flute high-finishing long neck carbide ball end mill for high-hardness steel

AE-LNBD-H
1 ISR DEH

Thickness at the center

DB ZEEL TBHTETR-IVERDDINYF v EY I %=

- Thickening of the center core to prevent deformation of the ball tip and improve control of chipping

2| BNER—ILRFBE

Superior ball R precision

+180° IR L Ic RIEEZHE(R R _R

- Secures stable R accuracy across 180° v Y.
+0.003 +0.005
RE=0.25 0.25<RE

3| AR+ 7 FOY THZAR

Teardrop-shaped outer periphery

BNy IT—INICKDRTOHHEIEED AE-LNBD-H Cﬁeﬂftﬁal
UUbHHIHEIE N, RIIBLLE. N TEEE
hife k

- Strong back taper geometry enables milling by

point, which prevents chattering and chipping,
resulting in improvement of surface accuracy

A IR2UERT 7 ROy TR TES D EEA

Note: Teardrop-shaped specification does not apply to items above R2

4 BN v I ORE

Superior shank accuracy

+h437 (0/-0.004) [TXF
- Supports h4 tolerance (0/-0.004)

5| FEE(LNE

Smooth Surface Treatment

=T« VI REDFERLEICKD . INITEMHEEHE L (RO.3LLL)

+ Improves surface accuracy by smoothening the coating surface (R0.3 or above)

6 EERNVI—-Y3aYy

Abundant variations

261714 7 1n(R0.05 ~ R3) THRELWANTICX AT 68

- 261 items (R0.05 to R3) are available to accommodate a wide range of applications

8



”uI 5-“_ 9 Cutting Data

ZEINMT

Stable Performance

SKD11(60HRC) ICHBWLT. REUCEFEHTR

Stable wear transition in SKD11 (60 HRC)

0.10
ERIE AE-LNBD-H okt (mm)
Tool R1X10X4 Competitor
) 0.08
Work Material SKD11(60HRC) "
BIETTE EEHIMT IF
Milling Method Scanning Line Cutting g 0.06
CIHERE : o i
Cutting Speed 107m/min(17,000min™) 'Il? o
A 1,400mm/min (0.041mm/t) :
hARE - — " 00
Depth of Cut ap=0.05mm Pf=0.1mm
e 70— , . . . .
Coolant Air Blow 0 0 100 150 200 250
(B MR Y=Yt 5 (HSK32) —— (m
Machine Vertical Machining Center < Milling Length

= AE-LNBD-H — fiittl@A — fthit@mB
Competitor Competitor

R&Fm

RS 14 A DH31-SICBUVT. BNtMR %= EIR

(mm) 0.06

Flank Wear 0] crf TR EEH . 1

Long Tool Life Enables superior durability in hot die steel DH31-S
EATE AE-LNBD-H {4t
Tool R1X10X4 Competitor
) :

Work Material DH31-5(43HRC)
BIEIAE KTy MIT

Milling Method Pocket Milling
BIEIERE . .
Cutting Speed 88m/min(14,000min™")
donils 1,000mm/min(0.036mm/t)
HARE _ _

Depth of Cut ap=0.05mm Pf=0.1mm
EDHIHA I770-

Coolant Air Blow

fEFAt WYY =0t % (HSK63)
Machine Horizontal Machining Center

0.05
0.04
0.03
0.02
0.01
0
40 80 120 160 200 240 ()
YIHIRE Milling Length
—— AE-LNBD-H ——fti#tfaA —— fi{t@mB
Competitor Competitor

Enables excellent durability and surface finish in STAVAX (53 HRC)

Finishing
EHRAIE AE-LNBD-H {4t
Tool R1X10X4 Competitor
1R
Work Material STAVAX(53HRC)
Bl EEHMT
Milling Method Scanning Line Cutting
BIEIERE . .
Cutting Speed 150m/min(24,000min™)
clonils 2,400mm/min(0.05mm/t)
hARS _ _
Depth of Cut ap=0.05mm Pf=0.1mm
P[0 I7Jo—
Coolant Air Blow
BRI IR Y=Vt (HSK32)
Machine Vertical Machining Center

(mm) 0.10

Flank Wear T ottt B . 18

0.08
0.06
0.04
0.02
0 L L ! !
100 200 300 400 (m)
EIHIRE Milling Length
= AE-LNBD-H —— f{ti#t@mA —— fthit&B

Competitor Competitor




T Y OVIRYIR=IIALT 2fiutel k ball type high precision finishi
EEEMRRBET Y RS ) D203 7R o7 i g tolone ion recioy iing A

The A Brand
R R
. vy v NI K N FED
A E- L N B D - H CARBIDE pUROREY 0003 0005  h4 FIT 30" po~pi
RES0.25 0.25<RE
g
‘ Typel z /EW g
2 % e e I

LF

DCON

|

APMX J ‘

Bfi:mm  Unit:mm

NI IO < | 5| | | EHE FHRE ~ JoCoolMISRENRLT mnk| mm | mems
EDP No. RE X LU X DCON LF APMX DN ok 05° 1° 15° 2° 3° Type Stock (Yen)
3056100 | R0O.05 X 0.2 X4 7.5 14.7° 0.2 0.21 | 0.21 | 0.22 | 0.23 o 9,530
3056101 | R0O.05X 0.3 X4 | 45 |0.08| 7.6 | 0.09 14.52° | 0.3 031 | 0.32 | 033 | 0.35 1 Al@® 8,390
3056102 | R0.05 X 0.5 X4 7.8 14.07° | 0.53 056 | 0.59 | 0.62 | 0.67 @ 9,100
3056103 | R0O.1 X 0.3 X4 7.4 1459° | 0.3 031 | 032 | 032 | 0.34 o 5,800
3056104 | R0O.1 X 0.5 X4 7.6 14.12° | 0.53 | 0.56 | 0.58 | 0.61 | 0.65 o 5,800
3056105 | R0.1 X 0.75 X4 7.9 13.74° | 0.79 | 0.83 | 0.87 | 0.9 0.96 o 5,800
3056106 | R0.1 X 1 X4 8.1 13.33° o 5,800
3056107 | RO.1 X 1 X6 11.9 13.86° e et s I L o 8,290
3056108 | RO.1 X 1.25X4 | 45 |0.16| 84 | 0.19 12.94° | 1.32 138 | 143 | 1.47 | 1.59 1 Al@® 6,340
3056109 | R0O.1 X 1.5 X4 8.6 12.58° | 1.58 1.65 | 1.7 1.76 | 1.9 o 6,340
3056110 | R0O.1 X 1.75 X4 8.9 12.23° | 1.85 191 | 198 | 2.05 | 2.21 o 7,030
3056111 R0O.1 X 2 X4 9.1 11.9° 2.11 218 | 226 | 234 | 252 o 7,030
3056112 | R0O.1 X 25 X4 9.6 11.29° | 2,63 | 272 | 2.81 | 291 | 3.14 o 7,710
3056113 | R0O.1 X 3 X4 10.1 10.74° | 3.14 | 325 | 3.36 | 349 | 3.76 o 8,290
3056114 | R0.15 X 0.5 X4 7.4 14.22° | 0.52 | 0.54 | 0.56 | 0.59 | 0.63 o 5,800
3056115 | R0.15 X 0.6 X4 7.5 14.04° | 0.63 | 065 | 0.68 | 0.7 0.75 o 5,800
3056116 | RO.15 X 0.75 X4 7.7 13.77° | 0.78 | 0.82 | 0.85 | 0.88 | 0.93 o 5,800
3056117 | RO.15 X 1 X4 7.9 13.35° | 1.05 1.09 | 113 | 1.16 | 1.25 [ ) 5,800
3056118 | R0.15 X 1.25 X4 8.2 12.95° | 1.31 136 | 14 145 | 1.56 @ 6,210
3056119 | RO.15 X 1.5 X4 8.4 12.57° @ 6,210
3056120 | RO.15X 1.5 X6 12.2 13.33° 1.57 163 | 168 | 1.74 | 187 [ ) 8,690
3056121 | R0.15 X 1.75 X4 8.7 12.22° | 1.83 1.9 196 | 203 | 2.18 o 6,210
3056122 | RO.15X 2 X4 45 1024 8.9 0.285 11.88° | 2.09 | 216 | 2.24 | 231 | 249 ! A o 6,210
3056123 | R0.15 X 2.25 X4 9.2 11.56° | 2.35 243 | 251 | 26 2.8 o 6,340
3056124 | R0.15 X 2.5 X4 9.4 11.26° | 2.61 2.7 279 | 289 | 3.11 o 6,340
3056125 | RO.15X 3 X4 9.9 10.7° 3.13 3.23 | 334 | 346 | 3.73 [ ) 6,340
3056126 | R0.15 X 3.5 X4 10.4 10.19° | 3.65 3.77 | 39 4.04 | 435 o 6,520
3056127 | R0O.15 X 4 X4 10.9 9.73° | 416 | 43 445 | 461 | 497 @ 6,520
3056128 | R0.15 X 4.5 X4 114 931° | 468 | 484 | 501 | 519 | 5.6 o 7,030
3056129 | RO.15X 5 X4 11.9 8.92° | 5.2 537 | 556 | 5.76 | 6.22 @ 7,030

—EEEES @-Standard stock it
F 1 — o HRACN T ZEEME Le MICHENENEDRTFSELEELET., ©=/RFEAME @=Standard stockitem

Note: If there is no value in the actual effective length (Le column) for the work gradient angle a , it indicates no interference.

[ NEXT )2
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Angle

Actual Effective Length




A

The A Brand

m BfiI:mm Unit:mm
NI EIEN NN < | X% | | | EE FHRE ~ GoChonnISRENRLT mnk | mm | mems
EDP No. RE X LU X DCON LF APMX DN gk 05° 1 15° F 3° Type Stock (Yen)
3056130 | R0.2 X 0.5 X4 7.2 14.27° 0.51 0.53| 0.55| 057 | 0.6 [ J 4,010
3056131 | R0.2 X 0.75 X4 7.5 13.8° 0.78 | 0.81| 0.83| 0.86| 0.91 o 4,010
3056132 | R0.2 X 0.8 X4 7.5 13.71° 083 | 086| 0.89| 0.92| 0.97 [ J 4,010
3056133 | R0.2 X 1 X4 7.7 13.37° [ ) 4,010
3056134 | R0.2 X 1 X 6 11.5 13.91° Lo Iy Ll [ ) 5,860
3056135 | R0.2 X 1.5 X4 8.2 12.57° 156 | 1.62| 167 | 1.72| 1.84 [ ) 4,060
3056136 | R0.2 X 2 X4 8.7 11.86° [ ) 4,110
3056137 | R0.2 X 2 X6 45 | 03 12.5 038 12.82° R I o 1 A ( J 6,100
3056138 | R0.2 X 2.5 X4 ’ 9.2 ’ 11.22° 2.6 268 | 277 | 2.87| 3.09 o 4,310
3056139 | R0.2 X 3 X4 9.7 10.65° 312 | 322 | 333| 345| 3.71 ([ J 4,550
3056140 | R0.2 X 3.5 X4 10.2 10.14° 3.63 | 3.75| 3.88| 4.02| 433 o 4,970
3056141 R0.2 X 4 X4 10.7 9.67° 415 | 429 | 444 | 459 | 495 [ ) 4,970
3056142 | R0.2 X 45 X4 11.2 9.24° 467 | 482 | 499 | 517 | 557 [ ) 5,180
3056143 | R0.2 X 5 X4 11.7 8.85° 519 | 536| 554 | 574| 6.19 [ ) 5,180
3056144 | R0.2 X 55 X4 12.2 8.49° 5.7 5.89 | 6.1 6.32 | 6.81 [ ) 5,800
3056145 | R0.2 X 6 X4 12.7 8.15° 6.22 | 643 | 6.65| 6.89| 744 [ ) 6,020
3056146 | R0.25 X 0.75 X4 7.3 13.84° 0.77 | 0.8 0.82| 0.84| 0.89 ([ J 3,930
3056147 | R0.25 X 1 X 4 7.6 13.39° 1.03 | 1.07| 1.1 113 1.2 [ J 3,930
3056148 | R0.25 X 1.5 X4 8.1 12.56° 155 | 1.6 1.65| 1.7 1.82 o 3,930
3056149 | R0.25 X 2 X4 8.6 11.84° 207 | 214 | 2.21 228 | 244 o 3,930
3056150 | R0.25 X 25 X4 9.1 11.19° 259 | 267 | 276 | 2.85| 3.06 o 3,930
3056151 R0.25 X 3 X4 9.6 10.61° 3.11 3.21 3.31 343 | 3.68 [ ) 3,930
3056152 | R0.25 X 3.5 X4 10.1 10.08° 3.63 | 374 | 387 | 4 431 [ ) 3,930
3056153 | R0.25 X 4 X4 45 | 04 10.6 0475 9.6° 414 | 428 | 442 | 458 | 493 1 A [ ) 3,930
3056154 | R0.25 X 4.5 X4 ’ 11.1 ’ 9.17° 466 | 481 | 498 | 5.15| 555 [ 4,060
3056155 | R0.25 X 5 X4 11.6 8.77° 518 | 535| 553 | 573| 6.17 [ J 4,060
3056156 | R0.25 X 55 X4 12.1 8.41° 569 | 588| 6.09| 6.3 6.79 o 4,150
3056157 | R0.25 X 6 X4 12.6 8.07° 6.21 642 | 6.64| 688 | 7.41 o 4,150
3056158 | R0.25 X 7 X4 13.6 7.48° 724 | 749 | 7.75| 8.03| 8.66 o 4,490
3056159 | R0.25 X 8 X4 14.6 6.96° 828 | 856 | 886 | 9.18| 9.9 [ ) 4,520
3056160 | R0.25 X 9 X4 15.6 6.51° 9.31 9.63| 9961033 |11.14 [ ) 5,380
3056161 | R0.25 X 10 X4 16.6 6.12° | 1034 | 10.7 |11.07 | 11.48 |12.39 [ ) 6,020
3056162 | R0.3 X 0.75 X4 7.1 13.8° 0.76 | 0.78| 0.8 0.81 | 0.85 [ ) 3,360
3056163 | R0.3 X 1 X4 7.3 13.34° 1.02 | 1.05| 1.07| 1.1 1.16 [ ) 3,360
3056164 | R0.3 X 1.2 X4 7.5 12.99° 1.23 | 1.26| 1.29| 133 | 141 [ J 3,110
3056165 | R0.3 X 1.5 X4 7.8 12.5° 154 | 158| 163 | 1.68| 1.78 o 3,020
3056166 | R0.3 X 2 X4 8.3 11.76° o 3,020
3056167 | R0.3 X 2 X6 12.1 12.78° A | 2l | a2 A0 ([} 4,660
3056168 | R0.3 X 25 X4 8.8 11.1° 257 | 265| 274| 283 | 3.03 [ ) 3,110
3056169 | R0.3 X 3 X4 9.3 10.51° [ ) 3,110
3056170 | R0.3 X 3 X6 13.1 11.83° e I o S [ J 4,770
3056171 | R0.3 X 3.5 X4 9.8 9.98° 3.61 3.72| 384 | 398 | 4.27 [ ) 3,210
3056172 | R0.3 X 4 X4 10.3 9.5° [ ) 3,210
3056173 | R0.3 X 4 X6 45 14.1 11° wld | a2l Ak 20 | A ( J 4,930
3056174 | R0.3 X 45 X4 05 10.8 055 9.06° 464 | 479 | 495| 513 | 551 1 A ([ J 3,210
3056175 | R0.3 X 5 X4 ’ 11.3 ’ 8.67° 5.16 | 5.32| 5.51 5.7 6.14 [ ) 3,210
3056176 | R0.3 X 55 X4 11.8 8.3° 567 | 586 | 6.06| 6.28 | 6.76 [ ) 3,210
3056177 | R0O3 X 6 X4 12.3 7.96° 6.19 | 639 | 6.61| 6.85| 7.38 [ ) 3,210
3056178 | R0.3 X 6.5 X4 12.8 7.65° 6.71 693 | 717 | 742 | 8 [ ) 3,210
3056179 | R0.3 X 7 X4 13.3 7.37° 722 | 746 | 772| 8 8.62 [ ) 3,640
3056180 | R0.3 X 7.5 X4 13.8 7.1° 774 | 8 828 | 857 | 9.24 [ ) 3,640
3056181 | R0.3 X 8 X4 14.3 6.85° 826 | 853 | 883 | 9.15| 9.86 [ J 4,310
3056182 | R0.3 X 8.5 X4 14.8 6.62° 8.77 | 9.07| 938 | 9.72 10.49 ( J 4,360
3056183 | R0.3 X 9 X4 15.3 6.41° 929 | 9.6 994|103 |11.11 o 4,470
3056184 | R0.3 X 9.5 X4 15.8 6.2° 9.81 | 10.14 | 10.49 | 10.87 | 11.73 [ ) 4,470
3056185 | R0.3 X 10 X4 16.3 6.01° | 10.32 | 10.67 | 11.05 | 11.45 | 12.35 [ ) 4,470
3056186 | R0.3 X 11 X4 50 17.3 5.67° | 11.36 | 11.74 | 12.16 | 12.6 | 13.59 [ ) 4,770
3056187 | R0O.3 X 12 X4 18.3 5.36° | 12.39 | 12.81 | 13.26 | 13.75 | 14.84 [ ) 4,950

@ =1Z#EER @ =Standard stock item

pos 4 = 0



T Y OVIRYIR=IIALT 2fiutel k ball type high precision finishi
EEEMRRBET Y RS ) D203 7R o7 i g tolone ion recioy iing A

The A Brand

R R
| NI IO (AN SPEED
- - v = FEED
AE LN B D H CARE0E ouRoreY o003 zoms | ha | AT | 30 po-pis

RE=0.25 0.25<RE

<
O
o
9
DCON

—— P e :

LF

DCON

5 _ Type2 z
L — g e T T
APMX
) J ‘
LF
m Bfii:mm Unitmm
e N - 5 J—JARAaICHTDEFMRLe & A 5
Y—JUNo. [f-Il*¥EXEFRXYvVIR ESIAPSE] LH BR TH5AE EffL‘ective Iec:wgth by inclined angles € I | EE | SEMmE
EDP No. RE X LU X DCON LF APMX DN Gk 05° 1° 15° > 3° Type Stock (Yen)

3056188 | R04 X 1 X4 7 13.41° 1.02 1.04| 1.06| 1.08| 1.14 o 3,270
3056189 | R04 X 1.5 X4 7.5 12.52° 1.53 157 | 162 | 166| 1.76 [ J 3,270
3056190 | R04 X 2 X4 8 11.74° ! 3,020
3056191 R0.4 X 2 X6 11.7 12.81° 205 | 211 217 223 | 2.38 o 4,660
3056192 | R04 X 25 X4 8.5 11.04° 257 | 264 | 272 | 281 | 3 [ J 3,270
3056193 | R0.4 X 3 X4 9 10.42° 3.09 | 3.18| 3.28 | 3.38| 3.62 o 3,270
3056194 | R04 X 4 X4 | 45 06 10 075 9.37° 412 | 425 | 439 | 453 | 487 1 A o 3,270
3056195 | R04 X 5 X4 T ’ 8.51° 515 | 532 | 549 | 5.68| 6.11 o 3,270
3056196 | R04 X 6 X4 12 7.8° 6.19 | 6.39| 6.6 6.83 | 7.35 [ J 3,270
3056197 | R04 X 7 X4 13 7.19° 722 | 746 | 7.71 798| 8.6 o 3,270
3056198 | R04 X 8 X4 14 6.67° 8.25 | 853 | 882| 9.13| 9.84 [ J 3,270
3056199 | R0.4 X 9 X4 15 6.22° 9.29 | 9.6 9.93 110.28 | 11.08 [ J 3,740
3056200 | R0.4 X 10 X4 16 5.83° | 10.32 | 10.67 | 11.04 | 11.43 | 12.32 [ J 4,310
3056201 R0.4 X 12 X4 | 50 18 5.18° | 12.39 | 12.81 | 13.25 | 13.73 | 14.81 o 4,310
3056202 | R0O.5 X 1.5 X4 7.1 12.54° 1.53 157 | 1.6 1.64| 1.73 o 2,590
3056203 | R0O.5 X 2 X4 7.6 11.71° o 2,590
3056204 | R0O.5 X 2 X6 11.3 12.83° e SRR o 4,150
3056205 | R0O.5 X 2.5 X4 8.1 10.97° 256 | 264 | 271 2.79 | 298 [ J 2,590
3056206 | R0O.5 X 3 X4 8.6 10.33° [ J 2,590
3056207 | R0.5 X 3 X6 12.3 11.8° il R o 4,150
3056208 | R0.5 X 4 X4 9.6 9.23° [ J 2,880
3056209 | R0O.5 X 4 X6 13.3 10.91° R R S I @ 4,550
3056210 | RO.5 X 5 X4 10.6 8.35° o 2,880
3056211 RO5 X 5 X6 45 143 10.15° 5.15 | 531 | 548 | 5.67| 6.08 °® 4550
3056212 | R0O.5 X 6 X4 11.6 7.62° [ J 3,110
3056213 | R0O.5 X 6 X6 15.3 9.49° U e e e e o 4,770
3056214 | R0O.5 X 7 X4 12.6 7° [ J 3,110
3056215 | R0.5 X 7 X6 0.8 [16.3 | 0.95 8.91° 722 | 745 77 A 1 Al @ 4,770
3056216 | R0O.5 X 8 X4 13.6 6.48° [ J 3,110
3056217 | R0.5 X 8 X6 17.3 8.39° 2 | | R salls el [ ) 4,770
3056218 | R0O.5 X 9 X4 14.6 6.03° 9.28 | 959 | 9.92 |10.27 | 11.06 [ J 3,110
3056219 | R0.5 X 10 X4 15.6 5.64° [ J 3,110
3056220 | R0.5 X 10 X6 | 50 19.3 7.52° el Ll e e o 4,770
3056221 R0O.5 X 12 X4 | 45 17.6 499° | 1238 | 12.8 |13.24|13.72 | 14.79 [ J 3,110
3056222 | R0.5 X 13 X4 18.6 471° | 13.42 | 13.87 | 14.35 | 14.87 | 16.03 [ J 3,640
3056223 | R0.5 X 14 X4 | 50 19.6 447° | 1445 | 14.94 | 1546 | 16.02 | 17.27 [ J 3,640
3056224 | R0.5 X 16 X4 21.6 4.05° | 16.52 | 17.08 | 17.67 | 18.32 | 19.76 [ J 4,310
3056225 | R0.5 X 18 X4 55 23.6 3.7° 18.59 | 19.22 | 19.89 | 20.62 | 22.24 [ J 4,310
3056226 | R0.5 X 20 X4 25.6 341° | 20.65 | 21.36 | 22.11 | 22.92 | 24.73 [ J 5,250
3056227 | R0.5 X 22 X4 27.6 3.16° [ J 5,250
3056228 | R0.5 X 22 X6 e 31.3 4.62° 2272 1235 | 24.32125.22 | 27.22 [ 7,860

O =1Z#EESR @ =Standard stock item

& [ NEXT )2
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Note: If there is no value in the actual effective length (Le column) for the work gradient angle &, it indicates no interference.

o mEta 4
Actual Effective Length

—

ok | T

Interference
Angle

a
D=2
HIfCH

Inclined
Angle

A

The A Brand

B{iI:mm Unit:mm

- X 3 E1
NSO SOOI o5 | 08| | | BE THAE © Goiiac T eREARLET | | s
EDP No. RE X LU X DCON LF APMX DN ak 05° 'E 15° >° 3 Type Stock (Yen)
3056229 | R0.6 X 2 X4 7.3 11.67° [ ) 3,900
3056230 | R06 X 2 X6 11.1 12.86° 208 | 217 224 232] 245 ([} 5,800
3056231 | R0O.6 X 24 X4 7.7 11.04° 251 | 261 | 2.7 2.78 | 295 @ | 3,900
3056232 | R0.6 X 2.5 X4 7.8 10.9° 261 | 271 | 281 | 289 | 3.07 [ ) 3,900
3056233 | R06 X 3 X4 8.3 10.22° 314 | 326 | 337 | 347, 3.69 [ J 3,900
3056234 | R06 X 4 X4 | 45 9.3 9.08° [ J 3,900
3056235 | R06 X 4 X6 13.1 10.87° 419 | 4341 447 462 4.94 o 5,800
3056236 | R0.6 X 6 X4 1 113 | 1.15 7.42° 6.27 | 648 | 669 | 692| 742 | 1 Al@® 4,230
3056237 | R0.6 X 8 X4 13.3 6.27° 835 | 8.62| 891 9.22 | 9.91 [ ) 4,230
3056238 | R0.6 X 10 X4 15.3 543° | 1042 |10.76 | 11.12 | 11.52 | 124 [ ) 4,230
3056239 | R0.6 X 12 X4 17.3 478 | 1248 | 129 |13.34|13.82|14.88 [ ) 4,230
3056240 | R0.6 X 14 X4 50 19.3 428° | 1455 | 15.04 | 1556 | 16.12 | 17.37 [ ) 4,230
3056241 | R0.6 X 16 X4 21.3 3.87° | 16.62 | 17.18 | 17.77 | 18.42 | 19.85 [ ) 4,970
3056242 | R0O6 X 18 X4 55 233 3.53° | 18.69 | 19.32 | 19.99 | 20.71 | 22.34 [ J 5,480
3056243 | R0.6 X 20 X4 25.3 3.24° | 20.75 | 21.45|22.21 | 23.01 | 24.83 o 6,100
3056244 | R0.75 X 2 X4 6.8 11.61° 208 | 215| 222 | 229| 241 o 3,000
3056245 | R0.75 X 2.5 X4 7.3 10.76° 2.6 2.7 279 | 2.87| 3.03 [ ) 3,000
3056246 | R0.75 X 3 X4 7.8 10.03° [ ) 3,000
3056247 | R0.75 X 3 X6 11.5 11.75° S| B EED | Sen | 8l [} 4,870
3056248 | R0.75 X 4 X4 8.8 8.81° 418 | 433 | 446 | 459| 49 [ ) 3,000
3056249 | R0.75 X 5 X4 9.8 7.86° [ ) 3,000
3056250 | RO.75X 5 X6 | 45 13.5 9.97° i e e I ( } 4,870
3056251 | RO.75X 6 X4 10.8 7.09° ( J 3,000
3056252 | R0O.75X 6 X6 14.5 9.26° ez Bar| @y | Gl 7 [} 4,870
3056253 | R0.75 X 8 X4 12.8 5.93° @ 3,110
3056254 | RO.J5 X 8 X6 1.2 165 1.45 811° 834 | 861 | 889| 9.19| 987 | 1 A ° 4,870
3056255 | R0O.75 X 10 X4 14.8 5.09° | 1041 | 10.75 | 11.11 | 11.49 | 12.36 [ ) 3,380
3056256 | R0.75 X 12 X4 16.8 446° | 12.48 | 12.89 | 13.32 | 13.79 | 14.84 [ ) 3,640
3056257 | R0.75 X 14 X4 50 18.8 3.97° | 1455 | 15.03 | 15.54 | 16.09 | 17.33 [ ) 3,640
3056258 | R0.75 X 16 X4 20.8 3.58° | 16.61 |17.17 | 17.76 | 18.39 | 19.82 [ ) 3,640
3056259 | R0.75 X 18 X4 55 22.8 3.25° | 18.68 | 19.3 |19.97 | 20.69 | 22.3 [ J 3,640
3056260 | R0.75 X 20 X4 24.8 2.98° | 20.75 | 21.44 | 22.19 | 22.99 o 3,640
3056261 | R0O.75 X 22 X4 | 60 26.8 2.75° | 22.82 | 23.58 | 24.41 | 25.29 o 3,640
3056262 | R0.75 X 25 X4 | 65 29.8 247° | 25.92 | 26.79 | 27.73 | 28.74 - [ ) 3,640
3056263 | R0.75 X 30 X4 | 70 34.8 2.11° | 31.08 | 32.14 | 33.27 | 34.49 [ ) 3,640
3056264 | R0.8 X 4 X4 8.6 8.72° 418 | 432 | 445| 459 | 4.88 [ ) 4,230
3056265 | R0.8 X 8 X4 | 45 12.6 5.81° 834 | 8.6 888 | 9.18| 9.86 @ 4,230
3056266 | R0.8 X 12 X4 1.3 /16,6 | 1.55 435° | 1248 | 12.88 |13.32|13.78 1483 | 1 Al @® 4,230
3056267 | R0.8 X 16 X4 | 50 20.6 3.47° | 16.61 |17.16 | 17.75 | 18.38 | 19.8 [ J 4,230
3056268 | R0.8 X 20 X4 | 55 24.6 2.89° | 20.75 | 2144|2218 12298 | — [ J 4,230

@ =1Z#EER @=Standard stock item
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3056269 | R1 X 25 X4 6.7 10.46° 2.61 274 | 287 | 3 3.28 [ J 2,590
3056270 | R1 X 3 X4 7.2 9.61° [ J 2,590
3056271 | R1 X 3 X6 10.9 11.7° 3151 331 347 363 395 @ | 3,930
3056272 | R1 X 4 X4 8.2 8.25° [ J 2,590
3056273 | R1 X 4 X6 11.9 10.64° 422 | 4441 465 485| 525 o 3,930
3056274 | R1 X 5 X4 | 45 9.2 7.23° 529 | 556 | 581 | 6.05| 6.48 [ J 2,920
3056275 | R1 X 6 X4 10.2 6.43° [ J 2,920
3056276 | R1 X 6 X6 13.9 9° 6.35 | 667 | 696 | 723 | 7.73 ° 4.470
3056277 | R1 X 8 X4 12.2 5.26° [ J 3,110
3056278 | R1 X 8 X6 15.9 7.79° 847 | 887 | 922 | 9.53|10.21 ° 4770
3056279 | R1 X 10 X4 14.2 4.45° [ J 3,110
3056280 | R1 X10 X6 | 50 17.9 6.87° 10.58 | 11.04 | 11.45 | 11.83 | 12.7 ° 4770
3056281 | R1 X 12 X4 | 45 16.2 3.86° o 3,110
3056282 | R1 X 12 X6 1.6 {199 | 1.95 6.14° il il i L i 1 Al @ 4,770
3056283 | R1 X 13 X4 50 17.2 3.61° | 13.73 | 14.28 | 14.77 | 15.28 | 16.43 [ J 3,110
3056284 | R1 X 14 X4 18.2 34° 14.78 | 1536 | 15.88 | 16.43 | 17.67 [ J 3,110
3056285 | R1 X16 X4 20.2 3.04° [ J 3,110
3056286 | R1 X16 X6 23.9 5.06° 1687 17.5 11809 1873 12016 [ J 4,770
3056287 | R1 X 18 X4 | 55 22.2 2.75° | 18.96 | 19.64 | 20.31 | 21.03 _ [ J 3,110
3056288 | R1 X20 X4 24.2 2.51° [ J 3,110
3056289 | R1 X20 X6 60 27.9 4.31° 2104 12178 | 22.53 | 23.33 25.13 [ 4,770
3056290 | R1 X 22 X4 26.2 2.31° | 23.12 | 23.92 | 24.74 | 25.63 . o 4,310
3056291 | R1 X 25 X4 29.2 2.06° [ J 4,360
3056292 | R1 X25 X6 65 329 3.63° 2624 127.13 | 28.07 | 29.08 31.35 [ J 4,470
3056293 | R1 X30 X4 70 34.2 1.75° | 31.42 | 32.47 | 33.61 [ J 4,970
3056294 | R1 X35 X4 39.2 1.52° | 36.58 | 37.82 | 39.15 = = [ J 6,840
3056295 | R1 X40 X4 | 80 44.2 1.34° | 41.75 |43.17 = [ J 6,840
3056296 | R1.25X 6 X4 9 5.44° 6.26 | 651 | 6.75| 698 | 7.42 o 3,850
3056297 | R1.25 X 8 X4 | 45 11 4.35° 836 | 869 | 899 | 9.27| 9.91 o 3,420
3056298 | R1.25 X 10 X4 13 3.62° | 1045 [10.85|11.2 |11.57 124 o 4,060
3056299 | R1.25X 15 X4 | 50 2 18 235 2.55° | 15,67 | 16.21 | 16.74 | 17.32 1 A [ J 4,230
3056300 | R1.25 X 20 X4 | 55 23 ’ 1.97° | 20.86 | 21.55 | 22.29 [ 4,930
3056301 | R1.25 X 25 X4 | 65 28 1.61° | 26.04 |26.9 |27.83 i — o 5,300
3056302 | R1.25 X 30 X4 70 33 1.35° | 31.21 | 32.25 _ o 6,070
3056303 | R1.25 X 35 X4 38 1.17° | 36.38 | 37.6 [ J 7,440

@ =1Z#EER @ =Standard stock it
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EDP No. RE X LU X DCON LF | APMX DN 8k 05° 1 15° >° 3 Type Stock (Yen)
3056304 | R1.5 X 6 X6 11.8 815°| 625| 649 | 6.72| 694 | 7.36 @® | 3,180
3056305 | R1.5 X 8 X6 | 50 13.8 6.87° | 835 | 866 | 896| 9.23| 9.84 ® | 3,180
3056306 | R1.5 X 10 X6 15.8 5.93° | 1044 | 10.83 | 11.17 | 11.53 | 12.33 @ 3610
3056307 | R1.5 X 12 X6 17.8 5.22° | 12.53 | 12.98 | 13.39 | 13.83 | 14.82 ®| 3610
3056308 | R1.5 X 13 X6 18.8 4.92° | 13.57 | 14.05 | 145 | 14.98 | 16.06 ® | 4230
3056309 | R1.5 X 14 X6 | 55 19.8 4.66° | 14.62 | 15.12 | 15.61 | 16.13 | 17.3 ®| 4230
3056310 | R1.5 X 15 X6 24 1208 | 2.85 442° | 1566 | 16.19 | 16.72 | 17.28 |1855| 1 | A | @ | 4230
3056311 | R1.5 X 16 X6 21.8 42° | 167 |17.26 |17.82|18.43 | 19.79 @ | 4230
3056312 | R1.5 X20 X6 | 60 25.8 3.52° | 20.85 | 21.54 | 22.26 | 23.03 | 24.76 @ 4110
3056313 | R1.5 X25 X6 | 65 30.8 2.92° | 26.03 | 26.89 | 27.8 | 28.78 @ 4110
3056314 | R15 X30 X6 | 70 35.8 2.5° | 31.2 |32.23 |33.34 | 3453 @ 4630
3056315 | R1.5 X35 X6 | 80 40.8 2.18° | 36.37 |37.58 | 38.88 | 40.28 | ® | 589
3056316 | R1.5 X40 X6 | 90 45.8 1.94° | 41.54 [4293 | 4442 | — ®| 7330
3056317 | R1.75X 10 X6 | 50 14.9 5.38° | 1043 | 10.81 | 11.15]11.49 | 12.26 ® | 57380
3056318 | R1.75X 15 X6 55 19.9 3.92° | 15.65 | 16.17 | 16.69 | 17.24 | 18.48 @ 5380
3056319 | R1.75X 16 X6 20.9 3.72° | 16.69 | 1724178 |1839|19.72 @ 5380
3056320 | R1.75X 20 X6 | 60 24.9 3.08° | 20.84 | 21.52 | 22.23 | 22.99 | 24.7 @ 5380
3056321 | R1.75X25 X6 | 65 | 28 |299 | 335 2.54° | 26.02 | 26.87 | 27.77 | 28.74 1T |A|@] 5610
3056322 | R1.75X30 X6 | 70 34.9 2.16° | 31.19 | 32.22 | 33.31 | 3449 @ | 5610
3056323 | R1.75 X35 X6 | 80 39.9 1.88° | 36.36 | 37.56 | 38.85 - @ | 7250
3056324 | R1.75X 40 X6 % 44.9 1.66° | 41.53 | 42.91 | 444 — @ 7250
3056325 | R1.75X 45 X6 49.9 1.49° | 46.7 4826 | — ® | 869
3056326 | R2 X 8 X4 55 = = = = = = = 2 @ 3,110
3056327 | R2 X 8 X6 12 565° | 832 | 862| 89 9.15 | 9.71 ® | 3270
3056328 | R2 X 10 X6 14 4.73° | 1042 |10.79 | 11.12 [ 11.45 | 12.2 ® | 3270
3056329 | R2 X 12 X6 16 4.07° | 12.51 | 12.94 | 13.33 | 13.75 | 14.69 @ | 4250
3056330 | R2 X 13 X6 60 17 3.8° | 13.55 | 14.02 | 1444 | 149 |15.93 @ | 4250
3056331 | R2 X 14 X6 18 3.56° | 14.59 | 15.09 | 15.55 | 16.05 | 17.17 @ 4250
3056332 | R2 X 15 X6 19 3.36° | 15.64 | 16.15 | 16.66 | 17.2 | 1841 @ 4250
3056333 | R2 X 16 X6 3.2 |20 3.85 3.17° | 16.68 | 17.22 | 17.77 | 18.35 | 19.66 1 Al@| 4250
3056334 | R2 X 20 X6 | 65 24 2.6° | 20.83 | 21.5 |22.2 | 2295 ®| 4250
3056335 | R2 X25 X6 | 70 29 2.12° | 26.01 | 26.85 | 27.74 | 28.7 ®| 4250
3056336 | R2 X 30 X6 80 34 1.79° | 31.18 | 32.2 |33.28 @ | 4250
3056337 | R2 X35 X6 39 1.55° | 36.35 | 37.55 | 38.83 = @ | 489
3056338 | R2 X 40 X6 9 44 1.37° | 41.52 | 42.89 = @ | 5500
3056339 | R2 X 45 X6 49 1.22° | 46.69 | 4824 | — ® | 7070
3056340 | R2 X 50 X6 |100 54 1.11° | 51.86 | 53.59 @ 7660
3056341 | R25 X 10 X6 60 12.1 2.95° | 10.39 | 10.75 | 11.07 | 11.37 @ 4970
3056342 | R25 X 15 X6 171 1.95° | 1562 | 16.12 | 16.6 ®| 6,930
3056343 | R25 X 20 X6 70 22.1 1.46° | 20.81 | 21.47 @ 7,060
3056344 | R25 X 25 X6 271 1.17° ] 26 26.81 @ 7,060
3056345 | R25 X 30 X6 80 4 321 | 485 0.97° | 31.17 . — 1T |A|@] 759
3056346 | R25 X35 X6 37.1 0.83° | 36.34 — @ 38480
3056347 | R25 X40 X6 | 90 42.1 0.73° | 415 — @ | 9100
3056348 | R25 X 45 X6 100 47.1 0.65° | 46.67 @® | 9530
3056349 | R25 X 50 X6 52.1 0.58° | 51.84 @ 9950
3056350 | R3 X 10 X6 60 ® | 5300
3056351 | R3 X 12 X6 @® | 5300
3056352 | R3 X 15 X6 | 65 @® | 5300
3056353 | R3 X 20 X6 70 @® | 5300
3056354 | R3 X 25 X6 @ 5300
3056355 | R3 X 30 X6 80 48 | — | 585 = = = = — — 2 |A| @] 5450
3056356 | R3 X35 X6 @ | 5450
3056357 | R3 X440 X6 | 90 @ 6,020
3056358 | R3 X 45 X6 |100 ®| 6210
3056359 | R3 X50 X6 120 ®| 6420
3056360 | R3 X 60 X6 ® 6,930

@ = Z#EEMR @=Standard stock item
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MINRABZESEIMIZ#REULTUVET, The machining path is on condition of contouring line operation

TS0 BEMW _
- TUN\— R E=E ]
Azl Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
EERRE XD RE OERE D RE OERE D RE OEREEDRE OEREEDRE
Speed | Feed (23) (n}?rfn) Speed | Feed (251) (rr}?rﬁu Speed | Feed (22) (rr}?rﬁn Speed | Feed (r?\ra) (rrlfri) Speed | Feed (r?\ra) (rrF:ri)

(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)

50,000f 80 |0.003|0.003 (50,000 70|0.003|0.003|50,000 70|0.003|0.003|50,000f 60 |0.003|0.003 (50,000 50 |0.003|0.003

R0.05| 0.3 [50,000f 70]0.003|0.003|50,000f 60|0.003|0.003|50,000f 60 0.003|0.003 (50,000 50 0.003|0.003|50,000 40|0.003|0.003

0.5 50,000f 50 |0.003|0.003 (50,000 40 |0.003|0.003|50,000 40|0.003{0.003]50,000f 30 0.003|0.003 (50,000 20 0.003|0.003

0.3 |50,000| 400 |0.0050.005(50,000( 280 |0.005|0.005|50,000( 220 |0.004|0.005]50,000| 190 |0.0040.005(50,000f 140 0.004 |0.005

0.5 |50,000{ 380 |0.005|0.005|50,000| 260 0.005|0.005(50,000f 200 |0.004|0.005|50,000( 170 |0.004|0.005 50,000 130 0.004|0.005

0.75 |50,000| 340 |0.005 | 0.005 [50,000( 230 |0.005|0.005|50,000/ 180 |0.004|0.005]50,000( 150 |0.0040.005(50,000f 110 |0.004 |0.005

1 50,000| 340 | 0.005|0.005 [50,000( 230 |0.005 |0.005|50,000{ 180 |0.004|0.005|50,000| 150 |0.0040.005 (45000f 110 |0.004 |0.005

1.25 (50,000{ 300 |0.005|0.005|50,000{ 210|0.005|0.005|50,000| 150 |0.0040.005 (46,500| 130 |0.004|0.005|37,200| 100 |0.004|0.005
RO.1

1.5 50,000 280 |0.005|0.005[50,000f 190 |0.005|0.005]49,200| 130 |0.004|0.005 44,300 110|0.004|0.005|35500( 80 [0.0040.005

1.75 150,000/ 240 |0.005|0.005(50,000{ 170|0.005|0.005 (45,600 120 |0.004|0.005|41,100| 100 |0.004|0.005(32,900| 80 |0.004|0.005

2 45,600/ 210 |0.005|0.005|44,500| 140 |0.005|0.005]39,600| 100 |0.0040.005 (35700 90 |0.004|0.005|28,600| 70 |0.004|0.005

2.5 38400/ 160 |0.0040.005(37,200( 100 |0.004|0.005|37,200/ 80 |0.004|0.005|33,500| 70 |0.004|0.005(26,800| 50 |0.004 |0.005

3 38,400 140 |0.004|0.005|37,200 90 |0.004|0.005|37,200 70 |0.0040.005(33,500| 60 |0.004 |0.005|26,800| 50 |0.004|0.005

0.5 |50,000{ 600 |0.005/0.1 |50,000{ 400|0.005|0.01 [50,000f 300 0.005|0.01 |50,000{ 260 |0.005|0.01 [50,000] 200|0.01 |0.01

0.6 |50,000{ 570(0.005/0.1 |50,000 390|0.005|0.01 [50,000f 300 0.005|0.01 |50,000{ 260 |0.005|0.01 [50,000f 200|0.01 |0.01

0.75 50,000 570/0.005/0.1 [50,000f 390|0.05 [0.01 [50,000{ 300{0.005|0.01 |50,000| 260 0.005|0.01 |50,000f 200 |0.01 |0.01

1 50,000 570/0.005/0.01 [50,000f 390 |0.005[0.01 {50,000{ 300{0.005|0.01 |50,000| 260 0.005|0.01 |50,000f 200 |0.01 |0.01

1.25 |50,000{ 570]0.005/0.01 |50,000{ 380|0.0050.01 {50,000f 300 |0.005|0.01 |50,000{ 260 |0.005(0.01 [50,000f 200|0.01 |0.01

1.5 ]50,000f 570(0.005/0.01 |50,000 370|0.0050.01 {50,000f 290 |0.005|0.01 |50,000{ 250 |0.005|0.01 (46,500 190|0.01 |0.01

1.75 50,000/ 480 [0.005|0.01 [50,000{ 310|0.005|0.01 |50,000{ 220|0.005|0.01 |46,500| 190 |0.005|0.01 [37,200{ 140|0.01 |0.01

RO.15 | 2 50,000| 450 |0.005|0.005 [50,000( 290 |0.005|0.005|49,200| 210 |0.004|0.005|44,300| 180 |0.0040.005 (35500 140 |0.004|0.005

2.25 |50,000| 380 |0.005|0.005[50,000f 250 |0.005|0.005|49,200| 180 |0.004|0.005|44,300| 150 |0.0040.005 35500/ 1100.004|0.005

2.5 ]48,000{ 280 |0.005|0.005|48,000 190|0.005|0.005(43,200f 130 |0.004|0.005|38,900| 110 |0.004|0.005(31,200, 80 |0.004|0.005

3 45,600| 230|0.005|0.005|44,400| 150 |0.005|0.005]39,600| 100 |0.004|0.005 35,700, 90 |0.004|0.005|28,600f 70 |0.0040.005

3.5 40,800/ 190|0.004|0.005|39,600| 120 |0.004|0.005(39,600| 95 |0.004|0.005|35700| 80 |0.004|0.005|28,600 60 |0.0040.005

4 38,400| 140 /0.004|0.005(37,200f 90 |0.004|0.005|37,200{ 70|0.004|0.005|33,500| 60 |0.0040.005(26,800| 50 |0.004|0.005

45 38400 120|0.004|0.005(37,200, 80 0.004|0.005|37,200{ 60 [0.004|0.005|33,500| 50 |0.004|0.005(26,800, 40 0.004|0.005

5 34,800/ 95/0.004|0.005(33,600f 60 |0.004|0.005|33,600 50|0.004|0.005|30,300| 40 |0.0040.005(24,200| 30 |0.004|0.005
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- TUN— R B
R EFA Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
RS (& DR EEmERE (& DR R (& DR R (& DR SRR (& DR

ap Pf ap Pf ap Pf ap Pf ap Pf
Speed | Feed Speed | Feed Speed | Feed Speed | Feed Speed | Feed
(min™) |(mm/min) (mm)H(mm) (min™) |(mm/min) (mm)= (8 (mm (min™) |(mm/min) (mm) S(mm) (min™) |(mm/min) (mm)=(H(mm (min™") |(mm/min) (mm)= S(mm)

50,000f 900|0.01 [0.02 (50,000 630|0.01 |[0.02 |50,000| 500|0.0080.015|50,000f 430 0.008|0.015(50,000{ 320 |0.008|0.015
0.75 |50,000 850|0.01 |0.02 |50,000f 590|0.01 [0.02 [50,000/ 470 |0.008{0.015|50,000| 400 |0.0080.015]|50,000f 300 |0.008|0.015

0.8 |50,000 850|0.01 |0.02 |50,000f 590|0.01 [0.02 [50,000/ 470 |0.008(0.015|50,000/ 400 |0.0080.015]|50,000f 300 |0.008|0.015

1 50,000f 850|0.01 [0.02 (50,000 550|0.01 |{0.02 |50,000| 440|0.0080.015|50,000f 370 0.008|0.015(50,000{ 280 |0.008|0.015

1.5 50,000 7600.01 |0.02 |50,000f 520|0.01 |0.02 [50,000/ 410 |0.008|0.015]50,000 350|0.008|0.015(46,500| 260 0.0080.015

2 50,000/ 660 |0.01 [0.02 (50,000 460 |0.01 |[0.02 |50,000| 330|0.0080.015|48,600/ 280 |0.008|0.015(38900| 210 |0.008|0.015

2.5 |50,000| 520|0.008|0.015]|50,000f 360 |0.008|0.015(49,200| 260 |0.008|0.015|44,300| 220|0.008|0.015|35500f 170 0.008|0.015

R0-2 3 50,000f 4700.005[0.01 (50,000/ 320|0.005|0.01 [45600| 220{0.005|0.01 |41,100/ 190 0.005|0.01 |[32,900{ 140 |0.005|0.01
3.5 |48,000| 400|0.005/0.01 |48,000f 280 0.005[0.01 [43,200| 200 |0.005|0.01 [38900| 170|0.005|0.01 |31,200, 130|0.005|0.01
4 43,200/ 350 |0.005|0.005|42,000| 230|0.005|0.005|37,200| 160 |0.005 |0.005 |33,500| 140 |0.005|0.00526,800| 110|0.0050.005
4.5 38400 2700.004|0.005(37,200{ 180 |0.004|0.005|33,600| 130|0.0040.005|30,300| 110 |0.004 |0.005(24,200| 80 | 0.004|0.005
5 38,400/ 260 |0.004|0.005(37,200{ 170 |0.004|0.005|33,600| 120|0.0040.005|30,300/ 100 |0.004 |0.005(24,200| 80 |0.004|0.005
5.5 [36,000f 210|0.004|0.005|34,800| 140 |0.004|0.005(31,200/ 100 |0.004|0.005|28,100| 90 |0.004|0.005]|22,500| 70 |0.004 |0.005
6 36,000/ 190 |0.004 |0.005 (34,800| 120 |0.004|0.005|31,200| 100 |0.0040.005|28,100| 90 |0.004 |0.005 [22,500| 70 |0.004 |0.005
0.75 |50,000{ 1,100 |0.015/0.03 |50,000f 750|0.015[0.03 [50,000{ 590|0.01 |0.02 |50,000 500|0.01 |0.02 |50,000f 380 0.01 [0.02
1 50,000 1,050 |0.015[0.03 [50,000{ 730|0.015{0.03 [50,000| 580|0.01 |0.02 |50,000f 490 0.01 [0.02 [50,000{ 370|0.01 |0.02
1.5 |50,000(1,050|0.015]0.03 {50,000 700|0.015|0.03 |50,000| 560|0.01 |0.02 |50,000f 480 |0.01 [0.02 (48,000 360|0.01 |0.02
2 50,000/ 950/0.015[0.03 [50,000{ 650|0.015(0.03 [50,000 520|0.01 |0.02 |48,600y 440 0.01 [0.02 (38900 330(0.01 |0.02
2.5 50,000 950|0.015/0.03 |50,000f 600|0.015[0.03 [50,000{ 430|0.01 |0.02 |46,500| 370|0.01 |0.02 |37,200f 280 0.01 [0.02
3 50,000/ 850|0.01 [0.02 [50,000{ 550|0.01 [0.02 [48,000| 390|0.01 |0.02 |43,200f 330/0.01 [0.02 [34,600f 250[0.01 |0.02
3.5 150,000 650|0.01 |0.02 |50,000f 450|0.01 [0.02 (45600 320|0.01 |{0.02 |41,100| 270|0.01 |0.02 |32,900) 200 0.01 [0.02
RO.25 4 50,000f 570|0.01 |0.01 (50,000f 390|0.01 |0.01 {40,800/ 270{0.01 |0.01 |36,800/ 230|0.01 |0.01 [29,400| 170|0.01 |0.01

45 |45600( 470(0.01 |0.01 |45600f 320|0.01 |0.01 [31,200{ 220|0.01 |0.01 |28,100| 190|0.01 |0.01 (22500 140|0.01 |0.01

5 36,000 380|0.005|0.01 34,800/ 250|0.005|0.01 |28,800| 170|0.005[0.01 |26,000f 140|0.005|0.01 {20,800/ 110|0.005|0.01

5.5 |33,600| 280|0.004|0.005|32,400| 180 |0.004|0.005 26,400/ 120 |0.004|0.005|23,800| 100|0.004|0.005|19,100| 80 |0.004 |0.005

6 31,200f 2300.004|0.005(30,000{ 150|0.004|0.005|24,000| 100|0.004|0.005|21,600f 90 |0.004|0.005(17,300| 70 |0.004|0.005

7 28,800| 190 |0.004|0.005 27,600/ 130|0.004|0.005|24,000( 100 |0.004|0.005|21,600, 90|0.004|0.005(17,300{ 70 |0.0040.005

8 26,400| 150|0.004|0.005 25,200/ 110|0.004|0.005|24,000{ 100 |0.004|0.005|21,600, 90{0.004|0.005(17,300{ 70 0.0040.005

9 24,000/ 110/0.004|0.005 25200/ 100 |0.004|0.005|24,000f 90|0.004|0.005|21,600| 80 |0.004|0.005(17,300| 60 |0.004|0.005

10 24,000) 95|0.004|0.005 25,200/ 100 |0.004|0.005|24,000f 90 |0.004|0.005|21,600, 80|0.004|0.005(17,300{ 60 |0.0040.005

1.Use arigid and precise machine and holder.

2.When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.

3.Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4.The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance
with the actual situation.

5.Please adjust conditions based on machining accuracy, machining shape and machining path.

6.When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

&

| NEXT )



A E' L N B D = H tJJ ‘ﬁ“ %1¢E$§ Cutting Condition

\ FROM ]

MINRABZESEIMIZ#REULTUVET, The machining path is on condition of contouring line operation

TS0 BEMW _
- TYUN\— R4 55 6
Azl Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
EEmRE & DR SR XD RE EE R XD RE EERE XD RE EERE XDRE
Speed | Feed (251) (n}?rfn) Speed | Feed (22) (n}?rfn) Speed | Feed (,2,2) (rr}?ri) Speed | Feed (,2,81) (rrlfri) Speed | Feed (r?"a) (rrI?ri)

(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)

0.75 50,000/ 1,250 | 0.03 |0.05 (50,000f 880 |0.03 [0.05 [50,000{ 700|0.01 |{0.02 |50,000f 600 0.01 |0.02 [50,000f 450 |0.01 [0.02

1 50,000| 1,200 | 0.03 |0.05 [50,000( 840 (0.03 |0.05 |50,000{ 670|0.01 [0.02 (50,000, 570 0.01 |{0.02 |50,000{ 430 (0.01 |0.02

1.2 [50,000( 1,200 |0.03 |0.05 |50,000{ 840|0.03 |0.05 |50,000( 670|0.01 |0.02 (50,000 570|0.01 [0.02 [50,000{ 430{0.01 |0.02

1.5 ]50,000{ 1,200 |0.03 |0.05 [50,000f 830|0.03 |0.05 (50,000 660 |0.01 |0.02 |50,000 560 |0.01 [0.02 [50,000f 420 0.01 |0.02

2 50,000 1,200 |0.03 [0.05 |50,000{ 820|0.03 |0.05 |50,000f 650 /0.01 |0.02 (50,000 550(0.01 [0.02 (50,000 410{0.01 |0.02
2.5 50,000/ 1,100 |0.03 |0.05 (50,000f 770|0.03 [0.05 [50,000 610|0.01 |{0.02 |50,000 520 /0.01 |0.02 |[48,000f 390 |0.01 [0.02
3 50,000( 1,100 |0.02 [0.03 |50,000{ 750|0.02 |0.03 |50,000 540 0.01 |0.02 (48,600 460 |0.01 [0.02 [38900| 350|0.01 |0.02

3.5 |50,000{ 950|0.02 |0.03 |50,000f 660 |0.02 |0.03 (49,200f 480 |0.01 [0.02 [44,300/ 410(0.01 |0.02 |35500| 310/0.01 |0.02

4 48,000/ 850|0.01 |0.02 [48,000( 590 (0.01 |0.02 |43,200{ 420|0.01 [0.02 (38900, 360 0.01 |{0.02 |31,200{ 270 {0.01 |0.02

4.5 (40,800 740|0.01 [0.02 [40,800| 510|0.01 {0.02 |37,200| 370|0.01 |0.02 (33,500) 310[0.01 [0.02 [26,800| 230{0.01 |0.02
5 36,000/ 640|0.01 [0.02 |36,000{ 440|0.01 |{0.02 |32400| 310/0.01 |0.02 (29,200f 260 |0.01 [0.02 (23,400| 200{0.01 |0.02
R0O.3 | 55 33600/ 610|0.01 |0.02 (33,600 420|0.01 |[0.02 |30,000f 300|0.01 |{0.02 |27,000f 260 |0.01 |0.02 (21,600/ 200 |0.01 [0.02
6 31,200 570|0.01 |0.02 (30,000f 380|0.01 [0.02 [26,400| 260 |0.01 |0.02 |23,800| 220 /0.01 |0.02 [19,100) 170 [0.01 [0.02
6.5 128800/ 520|0.01 |0.01 (27,600 340[0.01 [0.01 (24,000 230(0.01 |0.01 |21,600| 200 0.01 |0.01 |17,300/ 150 |0.01 |0.01

7 27,600| 420(0.01 [0.01 [26/400| 280|0.01 |0.01 |22,800| 190 |0.01 |0.01 |[20,600, 160 (0.01 |0.01 [16,500{ 120{0.01 |0.01
7.5 127,600/ 380|0.01 |0.01 |26400| 250/0.01 |0.01 [22,800/ 170(0.01 [0.01 (20,600| 140|0.01 |0.01 |16,500| 110|0.01 |0.01
8 24,000/ 300 |0.005[0.01 (22,800| 200|0.005|0.01 |20,400| 140 0.005|0.01 18,400/ 120 |0.005|0.01 [14,700{ 90 |0.005|0.01

8.5 24,000 280 |0.005/0.01 (22,800/ 180 |0.005(0.01 (20,400| 130{0.005|0.01 |18,400| 110|0.005|0.01 |14,700, 80 [0.005|0.01

9 24,000 260|0.005|0.01 {22,800 170 |0.005|0.01 |20,400| 120 |0.005(0.01 (18400 100|0.005|0.01 |14,700( 80 [0.005|0.01

9.5 124,000/ 220 |0.005|0.008 (22,800 140 |0.005|0.008|20,400| 110|0.005|0.008|18,400| 90 |0.005|0.008(14,700| 70 |0.005 |0.008
10 24,000f 190 |0.005|0.008 {22,800/ 120 |0.005|0.008)20,400| 100 |0.005|0.008 (18,400 90 |0.005|0.008|14,700| 70 |0.005|0.008
11 21,600/ 140 |0.005|0.008|20,400| 90 |0.005|0.008)20,400| 80 |0.005|0.008 (18,400 70 |0.005|0.008|14,700| 50 |0.005|0.008

12 21,600, 110|0.005|0.005|20,400/ 80 |0.005|0.005]20,400| 70 |0.004|0.005(18400, 60 |0.004|0.005|14,700{ 50 [0.0040.005
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Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

EICEGRE 2D RE EELRE XD RE BERE XD RE BELRE XD RE EIERE XD RE
R ot | reed | (5, | i |spees| resa | O | () (speed | reed | O | (B | soeea | reed | OF, | (A | spees | e | 25 | (T
1 50,000(2,200 | 0.04 |0.08 (50,000|1,800|0.04 |0.08 |50,000| 1,400|0.04 [0.08 ([50,000|1,190(0.04 |0.08 |50,000{ 890|0.04 |0.08
1.5 50,000( 2,000 {0.04 |0.08 |50,000|1,700|0.04 [0.08 [50,000|1,300|0.04 |0.08 |50,000({1,110|0.04 |0.08 [50,000f 830|0.04 |0.08
2 50,000( 1,900 | 0.04 |0.08 ([50,000| 1,600 |0.04 |0.08 |50,000|1,200{0.015(0.03 [50,000|1,020{0.015|0.03 |50,000{ 770|0.015|0.03
2.5 50,000( 1,700 | 0.04 |0.08 |50,000| 1,400|0.04 [0.08 [50,000/1,000|0.015|{0.03 |50,000f 850|0.015/0.03 [41,500| 640|0.015]0.03
3 50,000( 1,500 | 0.04 |0.08 ([50,000|1,1700|0.04 |0.08 |50,000{ 820|0.015[0.03 (48,600, 700(0.015|0.03 |[38,900| 530|0.015|0.03
4 48,000( 1,100 {0.04 [0.08 ([48,000| 1,000 |0.04 |0.08 |45600f 760|0.015|0.03 [41,100| 650|0.015[0.03 {32,900, 490(0.015|0.03

R0.4 5 40,800/ 900{0.03 [0.05 (40800| 800|0.03 |0.05 |37,200f 580|0.015|0.03 |[33,500| 490|0.015]0.03 (26,800, 370(0.015|0.03
6 36,000 760(0.03 |0.05 |36,000f 650|0.03 [0.05 (32,400, 460 |0.015|{0.03 |29,200f 390|0.015/0.03 |[23,400{ 290|0.015|0.03
7 30,000 570({0.01 |0.02 |30,000f 450|0.01 [0.02 (26,400 310|0.01 |0.02 |23,800f 260|0.01 |0.02 [19,700{ 200|0.01 |0.02
8 27,600( 420|0.005|0.01 (27,600| 300|0.005|/0.01 |24,000f 200|0.005[0.01 [21,600, 170(0.005|0.01 |17,300| 130|0.005|0.01
9 25,2001 360 (0.005|0.009]24,000f 250{0.005(0.009(22,200 190 |0.005|0.009]20,000f 160 |0.005|0.009(16,000{ 120 |0.005|0.009
10 21,600f 300(0.005|0.008|20,400| 200|0.005|0.008(20,400| 170|0.005|0.008]18,400| 140|0.005/0.008(14,700{ 110|0.005|0.008
12 20,4001 230(0.005|0.005[19,200{ 160 |0.005|0.005{19,200/ 110 |0.005|0.005(17,300 90 {0.005|0.00513,900 7010.005|0.005
1.5 50,000 3,900 | 0.05 |0.1 50,000 3,900 | 0.05 |0.1 50,000( 3,100 | 0.02 |0.05 ([50,000|2,640|0.02 |0.05 |50,000|1,980|0.02 |0.05
2 50,000 3,700 | 0.05 |0.1 50,000 3,700 | 0.05 |0.1 50,000 3,000 | 0.02 |0.05 ([50,000|2,550(0.02 |0.05 |50,000|{1,910|0.02 |0.05
2.5 50,0001 3,350 | 0.05 |0.1 50,000 3,100 [ 0.05 |0.1 50,000 2,500 [ 0.02 |0.05 |50,000|2,130|0.02 [0.05 ([48,000/1,600|0.02 |0.05
3 50,000 3,000 [ 0.05 |0.1 50,000(2,400 [ 0.05 |0.1 50,000( 1,900 | 0.02 |0.05 |48,600|1,620|0.02 [0.05 [38900|1,220(0.02 |0.05
4 48,000| 2,850 |0.05 [0.1 48,000( 2,200 |0.05 [0.1 48,000{ 1,700 |0.02 |0.05 |43,200(1,450|0.02 |0.05 ([34,600/1,090|0.02 |0.05
5 43,200| 2,100 | 0.05 |0.1 43,200| 1,600 | 0.05 |0.1 43,200| 1,200 {0.02 [0.05 (38,900|1,020|0.02 |0.05 |31,200{ 770|0.02 |0.05
6 36,000( 1,900 | 0.05 |0.1 36,000( 1,500 | 0.05 |0.1 36,000( 1,200 | 0.02 |0.05 (32,400|1,020|0.02 |0.05 [26,000f 770|0.02 |0.05
7 32,4001 1,600 | 0.05 |0.1 32,4001 1,300 [ 0.05 |0.1 32,400( 1,000 [ 0.02 |0.05 |29,200f 850|0.02 [0.05 (23,400, 640 (0.02 |0.05
8 31,200( 1,500 | 0.05 |0.1 31,200( 1,200 [ 0.05 |0.1 31,200 960 (0.02 |0.05 |28,100| 820|0.02 [0.05 [22500, 620(0.02 |0.05

RO3 9 28,800( 1,100 | 0.03 |0.05 (28,800| 880 |0.03 |0.05 |28800| 700|0.02 [0.05 [26,000, 600 (0.02 |0.05 [20,800| 450|0.02 |0.05
10 26,400( 1,000 {0.01 |0.02 |25,200/ 760|0.01 [0.02 [21,600/ 520|0.01 |0.02 |19,500| 440|0.01 |0.02 [15600{ 330|0.01 [0.02
12 24,000 760|0.01 |0.01 (22,800| 570|0.01 |[0.01 |20400/ 400|0.01 [0.01 [184004 340(0.01 |0.01 |[14,700| 260|0.01 |0.01
13 22,800 670(0.005|0.01 |21,600/ 500|0.005({0.01 {19,200/ 350 |0.005{0.01 17,300/ 300|0.005|0.01 [13,900| 230 0.005|0.01
14 21,600/ 570(0.005|0.01 |20,400| 430|0.005({0.01 (18,000 300 |0.005{0.01 |16,200f 260 |0.005|0.01 |[13,000f 200 0.005|0.01
16 19,200| 400 |0.005|0.01 |18,000f 300 |0.005/0.01 |[15600| 2000.005|0.01 |14,100| 170{0.005(0.01 [11,300/ 130 |0.005|0.01
18 16,800/ 300 |0.005|0.005(15,600| 220 |0.005|0.005]|14,400| 160 |0.004|0.005(13,000{ 140|0.004|0.005(10,400/ 110 |0.004|0.005
20 15,600| 285|0.005|0.005]|14,400| 180 |0.005|0.005(14,400| 140 |0.004|0.005|13,000 120 |0.004 |0.005| 10,400 90 | 0.004 | 0.005
22 14,400/ 190 |0.005|0.005]|14,400| 110 |0.005|0.005( 14,400/ 100 |0.004|0.005 13,000 90 {0.004 |0.005 | 10,400 7010.004 | 0.005

1.Use arigid and precise machine and holder.

2.When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.

3.Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4.The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance
with the actual situation.

5.Please adjust conditions based on machining accuracy, machining shape and machining path.

6.When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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MINRABZESEIMIZ#REULTUVET, The machining path is on condition of contouring line operation

TEM- AEH
- TUN\— R ’ EEN=E
W Tool Steel -Hardened Steel bveemad S
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQ) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
ERSSR TR (XD & R (& DR R (& D R (& D R XD R

RE LU Speed LFeed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf

(mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm)

(GO (min™) |(mm/min) (min™") |(mm/min) (min™") |(mm/min) (min™) |(mm/min) (min™") |(mm/min)

2 50,000 3,800 | 0.06 [0.12 [50,000|3,800|0.06 |0.12 [50,000|3,200|0.02 |0.05 |50,000|2,720|0.02 |0.05 [50,000|2,040|0.02 |0.05

24 [50,000]3,6000.06 |0.12 |50,000{3,600|0.06 [0.12 |50,0003,000{0.02 |{0.05 [50,000{2,5500.02 |0.05 |50,000{1,910|0.02 |0.05

2.5 150,000|3,600|0.06 |0.12 |50,000|3,600|0.06 [0.12 [50,000|3,000|0.02 |0.05 |50,0002,550|0.02 |0.05 |48,000/11,910/0.02 [0.05

3 50,000 3,200 | 0.06 [0.12 [50,000|3,200|0.06 |0.12 |50,000|2,600|0.02 |0.05 |46,500|2,210/0.02 |0.05 |[37,200| 1,660 |0.02 |0.05

4 48,000(2,850|0.06 |0.12 [48,000|2,300|0.06 |0.12 |45600/1,750|0.02 |0.05 ([41,100|1,4900.02 |0.05 |32,900{1,120|0.02 |0.05

6 38,400| 2,000 |0.06 |0.12 (38,400(1,600|0.06 |0.12 |36,000|{1,200|0.02 [0.05 |32,400/1,020{0.02 |0.05 [26,000{ 770 0.02 |0.05

RO6 | 8 30,000 1,600 | 0.06 [0.12 [30,000| 1,200 |0.06 |0.12 [30,000 960|0.02 |0.05 |27,000f 820/0.02 [0.05 [21,600| 620|0.02 |0.05

10 24,0001 1,100 | 0.05 [0.1 [21,600{ 800|0.05 0.1 [19,200| 560|0.02 |0.05 |17,300) 480 |0.02 [0.05 [13,900| 360 |0.02 |0.05

12 20,400/ 850|0.03 [0.05 [19,200| 640|0.03 [0.05 |16,800| 440|0.02 |0.05 |15200f 370/0.02 [0.05 [12,100| 280 |0.02 |0.05

14 19,200/ 6100.03 |0.05 |18,000{ 450(0.03 [0.05 |15600/ 310{0.02 |[0.05 [14,100| 260 0.02 |0.05 |11,300{ 200 |0.02 |0.05

16 18,000f 420|0.02 |0.05 |16,800| 300|0.02 [0.05 |14,400/ 200{0.02 |{0.05 (13,000 170/0.02 |0.05 |10,400{ 130|0.02 |0.05

18 18,000/ 330|0.005|0.005|16,800| 200 |0.005|0.005|14,400| 130 |0.004|0.005(13,000{ 110|0.004|0.005|10,400| 80 |0.004 0.005

20 15,600/ 300 |0.005|0.005|14,400| 180|0.005|0.005|12,000f 120 |0.004|0.005(10,800| 100 |0.004|0.005| 8700| 80 |0.004 0.005

50,000 5,200 | 0.075[0.15 (50,000| 5,200 |0.075{0.15 |50,000| 4,200 |0.03 |0.06 |50,000| 3,570 |0.03 |0.06 50,000/ 2,680 |0.03 |0.06

.5 150,000 5,000 |0.075|0.15 [50,000(5,0000.075|0.15 |50,000{4,000(0.03 [0.06 |50,0003,400{0.03 |0.06 [50,000(2,5500.03 |0.06

50,000 4,800 | 0.075[0.15 [50,000|4,800 |0.075|0.15 |50,000|3,900|0.03 |0.06 |50,000|3,320|0.03 [0.06 (48,000 2,490 |0.03 |0.06

48,000| 3,700 | 0.075{0.15 |48,000| 2,900 |0.075|0.15 |45,600| 2,200 |0.03 [0.06 (41,100|1,870|0.03 |0.06 [32900|1,400|0.03 |0.06

36,000| 2,700 | 0.075|0.15 [36,000(2,200 | 0.075|0.15 |32,400| 1,500 {0.03 [0.06 |29,200 1,280 |0.03 |0.06 (23,400{ 960 0.03 |0.06

28,800( 2,100 | 0.075|0.15 (28,800( 1,700 |0.075|0.15 |25,200{ 1,100 {0.03 [0.06 |22,700) 940|0.03 |0.06 (18200{ 710/0.03 |0.06

2
2
3
4
5 42,000 3,200 | 0.075|0.15 [42,000| 2,600 [0.075(0.15 |39,600| 1,900 |0.03 |0.06 (35,700(1,620|0.03 |0.06 |28,600(1,220|0.03 |0.06
6
8
0

28,800 1,900 | 0.075[0.15 (28,800| 1,500 |0.075{0.15 |25,200| 1,000 |0.03 |0.06 |22,700) 850 |0.03 [0.06 (18200 640 |0.03 |0.06

1
R0.75
12 25,200( 1,300 | 0.075 0.1 [25,200| 1,000 | 0.075{0.1 |21,600| 680|0.03 |0.06 |19,500) 580 0.03 [0.06 (15600 440 |0.03 |0.06

14 20,400(1,100 | 0.05 [0.1 (20,400| 900|0.05 |0.1 |18,000| 630|0.03 |0.06 |16,200f 540 0.03 [0.06 (13,000 410|0.03 |0.06

16 16,800( 760 0.05 |0.1 15,600( 560 0.05 |0.1 12,000( 340|0.03 |0.05 |10,800{ 290(0.03 [0.05 | 8700, 220{0.03 |0.05

18 15,600/ 470|0.03 |0.05 |14,400| 350|0.03 |0.05 |12,000f 230|0.03 [0.05 (10,800| 200 |0.03 |0.05 | 8700/ 150{0.03 |0.05

20 14,400/ 340|0.02 |0.05 |13,200| 240|0.02 |0.05 |10,800| 150|0.02 [0.05 | 9,800/ 130|0.02 |0.05 | 7,800| 100{0.02 |0.05

22 14,400/ 300{0.02 |0.05 |13,200| 220|0.02 |0.05 |10,800| 140/0.02 [0.05 | 9,800/ 120|0.02 |0.05 | 7,800 90{0.02 |0.05

25 13,800( 2500.02 |0.05 |12,600| 180(0.02 [0.05 |10,800 120{0.02 |{0.05 | 9,800/ 100/0.02 |0.05 | 7,800/ 80|0.02 [0.05

30 13,200/ 190 |0.005|0.01 |12,000{ 120|0.005/0.01 |10,800/ 90 0.005(0.01 | 9,800/ 80 |0.005|0.01 | 7,800 60|0.01 |0.01
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4 Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
BETR [Ebmaeiaoidss EERRE XD RE EERRE XD RE EERREE (& DR EERREE (& DR
RE LU Spﬁeed Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf

(mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm)

(min™) |(mm/min) (min™") |(mm/min) (min™") |(mm/min) (min™) |(mm/min) (min™") |(mm/min)

4 36,000| 3,500 |0.08 |0.16 (34,800(2,700|0.08 |0.16 |31,200|{2,000|0.03 [0.08 |28,100/1,700{0.03 |0.08 (22,500|1,2800.03 |0.08

8 28,800| 2,800 | 0.08 [0.16 (27,600|2,100|0.08 |0.16 |24,000|1,400|0.03 |0.08 |21,600/1,190|0.03 |0.08 [17,300| 890 |0.03 |0.08

R0.8 |12 25,200/ 1,700 {0.05 |0.1 [24,000(1,380|0.05 |0.1 ]21,600{ 990|0.03 [0.08 |19,500) 840{0.03 |0.08 (15600 630 0.03 |0.08

16 16,800| 760 0.05 |0.1 15,600( 600 0.05 |0.1 13,200/ 4000.03 |0.08 |11,900| 340(0.03 [0.08 | 9,600, 260|0.03 |0.08

20 14,400/ 360|0.03 |0.05 |13,200| 280|0.03 |0.05 |12,000f 2000.03 [0.05 (10,800| 170|0.03 |0.05 | 8700| 130{0.03 |0.05

.5 |50,000{6,400 (0.1 |0.2 [50,000{6,000|0.1 |0.2 50,000/ 4,400|0.05 |0.1 |50,000(3,740|0.05 |0.1 [43,200|/2,8100.05 |0.1

50,000(6,000 0.1 0.2 [50,000{5,700|0.1 |0.2 |50,000/4,000|0.05 |0.1 |48600(3,4000.05 |[0.1 [38900]2,550|0.05 |0.1

48,000/ 4,500 | 0.1 |0.2 |46,800|4,300|0.1 0.2 |40,800|2,700|0.05 0.1 [36,800|2,300|0.05 0.1 |29,400|1,730|0.05 |0.1

2
3
4 50,000| 5,600 | 0.1 0.2 |50,000|5,300 | 0.1 0.2 |48,000| 3,600 (0.05 [0.1 43,200/ 3,060|0.05 |0.1 [34,600(2,3000.05 |0.1
5
6

43,200/ 2,800 | 0.1 |{0.2 |42,000|2,700|0.1 0.2 |36,000(1,800|0.05 0.1 [32,400|1,530|0.05 |{0.1 ]26,000|1,150|0.05 |0.1

8 30,000(2,400 0.1 0.2 (28800(2,300(0.1 |0.2 |24,000|/1,500|0.05 |0.1 |21,600(1,280/0.05 0.1 ([17,300/ 960 |0.05 |0.1

10 24,000| 2,200 | 0.1 0.2 |22,800{2,000 |0.1 0.2 |20,400| 1,400 {0.05 [0.1 18,400( 1,190 | 0.05 |0.1 14,700( 890 0.05 |0.1

12 19,200( 1,900 | 0.1 0.2 |18,000| 1,700 | 0.1 0.2 |15600{ 1,100 {0.05 [0.1 14,100{ 940 0.05 |0.1 11,300{ 7100.05 |0.1

13 19,200{ 1,800 |0.1 |0.2 |18,000/1,600|0.1 0.2 |15600(1,050|0.05 |0.1 14,100/ 890 |0.05 |0.1 11,300/ 670|0.05 |0.1

A 14 18,000| 1,700 | 0.1 0.2 16,800/ 1,500 | 0.1 0.2 |14,400| 1,000 | 0.05 [0.1 13,000/ 850|0.05 |0.1 10,400/ 640 |0.05 |0.1
16 16,800| 1,600 | 0.1 0.1 15,600| 1,400 | 0.1 0.1 13,200/ 950|0.05 |0.1 11,900/ 810|0.05 |0.1 9,600/ 610|0.05 |0.1
18 15,600( 1,500 | 0.1 0.1 14,400 1,200 | 0.1 0.1 12,000( 800 0.05 |0.1 10,800( 680 |0.05 |0.1 8,700/ 510(0.05 (0.1
20 13,200| 1,100 | 0.05 |0.1 12,000/ 890|0.05 |0.1 10,800/ 640 |0.05 |0.1 9,800/ 540|0.05 |0.1 7,800/ 410|0.05 |0.1
22 10,800/ 950|0.05 |0.1 10,800/ 860 |0.05 |0.1 9,000 570|0.05 |0.1 8,100/ 480|0.05 |0.1 6,500| 360|0.05 |0.1
25 10,800| 760|0.03 |0.05 |10,800| 680|0.03 |0.05 | 9,000/ 450|0.03 [0.05 | 87100/ 380|0.03 |0.05 | 6500| 290{0.03 |0.05
30 10,800| 470|0.02 |0.05 |10,800| 360(0.02 [0.05 | 9,000/ 240|0.02 |[0.05 | 8100{ 200 0.02 |0.05 | 6,500{ 150(0.02 |0.05
35 9,000f 230|0.02 |0.03 | 8400/ 130(0.02 [0.03 | 7,200/ 100|0.02 |0.03 [ 6500 90|0.02 |0.03 | 5200{ 70(0.02 [0.03
40 7,200/ 140/0.02 |0.03 | 7,200 100|0.02 |0.03 | 7200 90|0.02 [0.03 | 6500/ 80|0.02 |0.03 | 5200, 60{0.02 |0.03
6 28,800| 3,600 | 0.1 0.2 |27,600|3,400 | 0.1 0.2 |24,000|2,400(0.05 (0.1 21,600/ 2,040|0.05 |0.1 17,300( 1,530 | 0.05 |0.1
8 26,400| 3,350 | 0.1 0.2 |25200|3,150 (0.1 0.2 ]21,600{2,150(0.05 |0.1 19,500 1,830 | 0.05 |0.1 15,600( 1,370 | 0.05 |0.1
10 24,000| 3,100 | 0.1 0.2 |22,800{2,900 |0.1 0.2 |19200{1,900(0.05 |0.1 17,300( 1,620 | 0.05 |0.1 13,900 1,220 | 0.05 |0.1
RIS 15 20,400| 2,600 | 0.1 0.2 19,200 2,400 | 0.1 0.2 16,800/ 1,600 |0.05 |0.1 15,200| 1,360 | 0.05 |0.1 12,100| 1,020 | 0.05 |0.1

20 18,000/ 1,700 0.1 0.2 |16,800/1,600|0.1 |0.2 |14,400(1,000|0.05 |0.1 (13,000 850|0.05 0.1 |10,400| 640|0.05 |0.1

25 13,200{ 950|0.03 |0.05 |12,000{ 830|0.03 |0.05 |10,800| 590|0.03 [0.05 | 9,800/ 500|0.03 |0.05 | 7,800| 380{0.03 |0.05

30 10,800| 7600.03 |0.05 | 9,600/ 650(0.03 [0.05 | 8400/ 450{0.03 [0.05 | 7,600/ 380 0.03 |0.05 | 6,100 290|0.03 |0.05

35 9,000 470/0.02 |0.03 | 8400| 430|0.02 |0.03 | 7200/ 290|0.02 [0.03 | 6500/ 250|0.02 |0.03 | 5200/ 190{0.02 |0.03

1.Use arigid and precise machine and holder.

2.When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.

3.Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4.The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance
with the actual situation.

5.Please adjust conditions based on machining accuracy, machining shape and machining path.

6.When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above. m
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Azl Tool Steel -Hardened Steel ardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
EERRE XD RE OERE D RE OERE D RE OEREEDRE OEREEDRE
Speed | Feed (gre]) (nlfrﬁﬂ Speed | Feed (22) (n}?rfn) Speed | Feed (,2,2) (n}?ri) Speed | Feed (rara) (rrlfri) Speed | Feed (251) (rrI?ri)

(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)

49,800/ 6,200 |0.15 0.3 |38400|4,800|0.15 {0.3 |31,800| 3,300 0.06 |0.15 |[28,700|2,810(0.06 [0.15 (22,900|2,110|0.06 |0.15

8 36,000/ 4,200 | 0.15 |0.3 [30,000(3,500 (0.15 |0.3 |26,400|2,400|0.06 [0.15 (23,800 2,040 0.06 |0.15 |19,100{ 1,530 [0.06 |0.15

10 30,000( 3,600 |0.15 | 0.3 (24,000(2,800 |0.15 0.3 [21,600|2,000|0.06 |0.15 |19,500| 1,700 0.06 |0.15 15600 1,280 [0.06 |0.15

12 24,000/ 2,800 |0.15 |0.3 |21,600(2,500 (0.15 |0.3 |19,200| 1,700 |0.06 [0.15 (17,300 1,450 |0.06 |0.15 |13,900( 1,090 0.06 |0.15

13 22,8001 2,650 {0.15 [0.3 [19,800|2,250|0.15 {0.3 |17,400| 1,500 0.06 |0.15 15700/ 1,280 (0.06 [0.15 [12,600| 960 |0.06 |0.15

14 21,600( 2,500 |0.15 0.3 [18,000{2,000|0.15 {0.3 |15600|1,300/0.06 |0.15 [14,100|1,110[0.06 [0.15 [11,300| 830|0.06 |0.15

R15 [15 19,200(2,200 (0.1 |0.3 |15600|1,800|0.1 (0.3 (13,200 1,200 |0.06 |0.15 |11,900( 1,020 {0.06 |0.15 | 9,600| 770{0.06 [0.15

16 19,200 1,900 | 0.1 |0.2 |15600( 1,500 0.1 0.2 [13,200(1,100 |0.06 [0.15 [11,900| 940|0.06 |0.15 | 9,600 710|0.06 |0.15

20 16,800( 1,700 (0.1 | 0.2 |13,200| 1,600 0.1 0.2 [12,000/ 1,000 0.06 |0.15 |10,800{ 850 (0.06 |0.15 | 8700| 640{0.06 [0.15

25 14,400| 1,100 | 0.05 |0.1 10,800/ 820|0.05 |0.1 9,600/ 580|0.05 |0.1 8,700/ 490|0.05 |0.1 7,000{ 370|0.05 |0.1

30 10,800/ 760|0.03 |0.05 | 8400/ 590|0.03 |0.05 | 7,200/ 400|0.03 [0.05 | 6500/ 340(0.03 |0.05 | 5200| 260 0.03 |0.05

35 9,000/ 570|0.02 |0.05 | 7,200| 460|0.02 [0.05 | 6,000] 300|0.02 |0.05 | 5400( 260 (0.02 |0.05 | 4400{ 200{0.02 |0.05

40 7,800f 470|0.02 |0.03 | 6,000 360|0.02 [0.03 | 4800 230|0.02 |0.03 | 4400( 200(0.02 |0.03 | 3,500{ 150{0.02 [0.03

10 24,00013,100 0.1 0.3 [19,200|2,200|0.1 |0.3 |16,800| 1,500 0.07 |0.15 (15200 1,280 (0.07 |0.15 [12,100| 960 |0.07 |0.15

15 21,600(2,800 0.1 [0.3 [16,800|2,000|0.1 |03 |144400|1,300/0.07 |0.15 [13,000/1,110|0.07 [0.15 [10,400| 830{0.07 |0.15

16 20,400| 2,700 | 0.1 0.3 |15600| 1,900 |0.1 0.2 |13,200| 1,250 |{0.07 [0.15 [11,900| 1,060 |0.07 |0.15 | 9,600{ 800 |0.07 |0.15

20 19,200{ 2,500 | 0.1 0.2 |14,400| 1,800 | 0.1 0.2 |12,000| 1,200 |0.07 |0.15 (10,800 1,020 |0.07 |0.15 | 8700{ 770(0.07 |0.15

R1.75 |25 14,400| 1,900 | 0.1 | 0.1 10,800| 1,300 | 0.1 | 0.1 9,600/ 920|0.07 |0.15 | 8700| 780|0.07 |0.15 | 7,000 590|0.07 [0.15

30 12,000( 1,500 {0.05 |0.1 9,600( 1,100 [0.05 |0.1 8,400 770(0.05 |0.1 7,600| 650 (0.05 |0.1 6,100/ 490 (0.05 |0.1

35 10,800/ 950|0.05 |0.05 | 8400/ 700|0.05 |0.05 | 6,000/ 400|0.05 [0.05 | 5400/ 340(0.05 |0.05 | 4,400| 260 0.05 |0.05

40 9,000f 760 |0.05 |0.05 | 7,200 580|0.05 [0.05 | 4,800/ 300|0.05 |0.05 | 4400( 260 (0.05 |0.05 | 3,500{ 200{0.05 |0.05

45 7,800f 570/0.03 |0.03 | 6,000 420|0.03 [0.03 | 4800 260|0.03 |0.03 | 4400( 220(0.03 |0.03 | 3,500{ 170{0.03 |0.03

8 37,200/ 5,700 |0.2 |0.5 (28800|4,400(0.2 [0.5 [24,000|3,200{0.08 |0.2 |21,600|2,7200.08 |0.2 17,300/ 2,040 (0.08 |0.2

10 30,000/ 4,200 0.2 |05 [24,000(3,300(0.2 |0.5 |21,600{2,300|0.08 [0.2 (19,500 1,960 0.08 0.2 |15600(1,470|0.08 |0.2

12 24,000( 3,400 0.2 0.5 [20,4400|2,900(0.2 |0.5 |16,800/1,900/0.08 |0.2 [15200/1,620(0.08 (0.2 [12,100|1,220|0.08 |0.2

13 24,000( 3,400 0.2 0.5 [19,800|2,800(0.2 |0.5 15600/ 1,750/0.08 |0.2 14,100/ 1,490 0.08 (0.2 [11,300{1,120|0.08 |0.2

14 24,000/ 3,400/0.2 |05 [19,800(2,800(0.2 |0.5 |15600{1,750{0.08 0.2 (14,100 1,490 0.08 |{0.2 |11,300{1,120|0.08 |0.2

15 24,000( 3,400 0.2 0.5 [19,200|2,700(0.2 |0.5 14,400/ 1,600/ 0.08 |0.2 [13,000/1,360(0.08 (0.2 [10,400| 1,020 |0.08 |0.2

16 21,600/ 3,000 0.2 |0.5 |18,000(2,500(0.2 |0.5 |12,000(1,300{0.08 [0.2 (10,800 1,110 |0.08 |0.2 8,700/ 8300.08 |0.2
R2

20 19,200 2,600 |0.2 |0.4 |16,800/2,300(0.2 |0.4 9,600| 1,000 |0.08 |0.2 8,700/ 850|0.08 |0.2 7,000| 640|0.08 |0.2

25 19,200| 2,600 |0.1 |03 156002200 (0.1 0.3 7,200{ 810/0.08 |0.2 6,500/ 690|0.08 |0.2 5200| 520|0.08 |0.2

30 16,800(2,200 (0.1 |0.2 |14,400{ 1,900 (0.1 |0.2 6,000/ 630 |0.08 |0.2 5400/ 540 0.08 |0.2 4,400/ 410/0.08 |0.2

35 14,400| 1,700 |0.1 0.2 10,800/ 1,200 (0.1 |0.2 4,800| 420|0.08 |0.2 4,400| 360 |0.08 |0.2 3,500{ 270(0.08 |0.2

40 10,800( 1,200 {0.05 |0.1 9,600( 1,000 (0.05 |0.1 4,800/ 400 |0.05 [0.1 4,400/ 340(0.05 (0.1 3,500( 260 (0.05 |0.1

45 9,000/ 950|0.05 |0.05 | 8400/ 890|0.05 |0.05 | 4400/ 360|0.05 [0.05 | 3,900/ 310{0.05 |0.05 | 3,200 230 0.05 |0.05

50 7,800f 660 |0.02 |0.05 | 7,200/ 600|0.02 [0.05 | 4400/ 280|0.02 |0.05 | 3,900( 240(0.02 |0.05 | 3,200{ 180{0.02 |0.05

8
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R EFA Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel

SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

(min™) |(mm/min) (vt || (Goni) (min™) |(mm/min) (vt || (Goni) (min™) |(mm/min) (vt || (G (min™) ((mm/min) {rwr) || (G (min™) |(mm/min) o) || (G

BIR [EEtdfedoledsy EEmERE (& DR R (& DR R (& DR SRR (& DR
RE LU Speed | Feed ap Pf Speed 1_Feed ap Pf Speed 1_Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf
(mm)

10 30,000| 5,400 |0.25 0.5 [22,800|4,0000.25 (0.5 [19,200/2,800|0.1 |0.25 |17,300/2,380|0.1 [0.25 [13,900|1,790 (0.1 |0.25

15 24,000/ 3,900 |0.25 |0.5 [20,400(3,300|0.25 |0.5 |15600{2,000 0.1 0.25 |14,100| 1,700 | 0.1 0.25 |11,300| 1,280 | 0.1 0.25

20 19,200| 3,300 |0.25 |0.5 |15600/2,700|0.25 |0.5 9,600| 1,300 0.1 |0.25 | 8700|1,110|0.1 |0.25 | 7,000 830|0.1 [0.25

25 18,000(3,000 0.2 |0.3 |14400{2400(0.2 |0.3 7,200 960 |0.1 0.25 | 6,500| 820 0.1 0.25 | 5200{ 620 0.1 0.25

R2.5 |30 16,800/ 2,300 |0.1 |03 13,200/ 1,800(0.1 |0.3 4,800/ 520|0.1 |0.25 | 4400f 440/0.1 [0.25 | 3,500/ 330(0.1 |0.25

35 14,400/ 1,500 |0.1 |03 12,000/ 1,100|0.1 |0.3 3900/ 280|0.1 |0.25 | 3500| 240|0.1 |0.25 | 2,800) 180|0.1 [0.25

40 12,000( 1,100 | 0.1 0.2 |10,800{ 990 0.1 0.2 3,600 260 0.1 0.2 3,300f 220|0.1 0.2 2,600/ 170|0.1 0.2

45 10,800/ 850(0.1 |0.1 9,600/ 660 0.1 |0.1 3,600 200|0.1 |0.1 3,300 170(0.1 |0.1 2,600{ 130(0.1 |0.1

50 9,000 760|0.1 |0.1 8400/ 610|0.1 |0.1 3,400 190|0.1 |0.1 3,100| 160|0.1 |0.1 2,500{ 120(0.1 |0.1

10 26,400(5,600|0.3 [0.5 (21,600]3,800(0.3 |0.5 ([18600/2800(0.1 |0.2 |16800/2380 /0.1 |0.2 [13,400({1,790(0.1 |0.2

12 24,000(5,200 0.3 0.5 ([19,200]3,400(0.3 |0.5 [16,200/2,500(0.1 |0.2 |14,600/2,130/0.1 (0.2 [11,700{1,600(0.1 |0.2

15 22,200(4,800|0.3 [0.5 (17,400]3,2500.3 |0.5 [14,400|1,8500.1 0.2 13,000/ 1,570 | 0.1 0.2 10,400/ 1,180 | 0.1 0.2

20 19,200/ 3,900 [0.3 |0.5 |14,400/3,000|0.3 |0.5 9600/ 1,600|0.1 0.2 8,700/ 1,360 0.1 0.2 7,000 1,020 0.1 |0.2

25 14,400(3,000 0.3 |0.5 |12,000{2500(0.3 [0.5 7,200( 1,200 | 0.1 0.2 6,500| 1,020 | 0.1 0.2 5200 770|0.1 0.2

R3 30 12,000 2,400 0.3 |0.5 ]10,800/2,100(0.3 |0.5 4,800/ 740(/0.1 0.2 4,400 630(0.1 0.2 3,500 470(0.1 |0.2

35 10,800| 2,100 0.2 |0.4 ]10,800/2,000/0.2 |04 4,200 620(0.1 0.2 3,800/ 530(0.1 |0.2 3,100| 400|0.1 |0.2

40 10,800| 1,900 0.2 |0.3 10,800/ 1,800(|0.2 |0.3 3,600/ 480 0.1 0.2 3,300| 4100.1 0.2 2,600| 310]0.1 0.2

45 9,600{ 1,700 0.2 |0.3 9,600| 1,600 0.2 |0.3 3400/ 440(0.1 |0.2 3,100| 370|0.1 |0.2 2,500| 280(0.1 0.2

50 8,400/ 1,500 0.2 0.3 8,400/ 1,400 0.2 0.3 3,000f 400 0.1 0.2 2,700 340|0.1 0.2 2,200| 260 (0.1 0.2

60 7,200/ 1,250 |0.2 |0.3 7,200/ 1,150 |0.2 |0.3 2,800/ 350(0.1 |0.2 2,500{ 300(0.1 |0.2 2,000) 230(0.1 0.2

hARS y 7 ap
Depth of Cut 7 PfA A4

. RIS ERIEDS 2BEEDEVDDZETERATEL.

RRFLFANGDOYIHITIF, MQL (AAIVERRI—FUN) FEI7 JO—&Z#HREVLE T,

SIESHEN B (CIB U T JO—K I FFEEQMEWVWIEDEF Z SR TEL,

IREFSRMIICHIFDARFOMLEVRE VRN ZEEELUICEDTT, BEIFEXRTIDTREDIMIICHIIBVIHISFMLE EXRZE

SECRRICIHUTEETEL,

5. INTABE. IR, MT/SRICK O TRGDFEZEITOTTEL,

6. 0.5 (R0.25) Kifidd DLEL/D (P ARSI htb) MO ETIE. DFHEETFDEATHIBI DI ENGDHEITDT. YHIKZZRT
YIHIRH DB ZITOT TS,

7. QERENARET BHEF. EERELEDREZ ERICHUCEILLETTF TR,

1.Use arigid and precise machine and holder.

2.When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.

3.Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4.The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance
with the actual situation.

5.Please adjust conditions based on machining accuracy, machining shape and machining path.

6.When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

&
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mHEx{T EITAH4N

4-flute high-efficiency finishing long neck carbide radius end mill for high-hardness steel

AE-CPR4-H

Achieves high efficiency milling with 4-flute specification

YA XATRE

- 4-flute configuration for all sizes

New spiral-shaped gash specification

1] ARAERTHERN L ZRIA

2| AN SIVRAARDFF vy > alikk

<HUDERDS I—F REBANRINA SIVRARICUTeFHiF v+ v ¥ aHRICKD

t1b < FHHE D@ EE V) D < FDMEdHAH ZRSLE

- The new gash specification with a spiral shape from the center to the corner R improves chip

evacuation and prevents chips from getting caught

AE-CPR4-H Conventional

AR E D DI—FRHRONZEBZ DY XTEA
*Applicable to sizes with an outer diameter of ¢1 or more and a corner R exceeding R0.1

3| BNIcJ—FRBE

Superior R precision

+EfEEIEI—FRER R

R
- High precision corner R - v
+0.002  +0.005
RE =0.02 0.02<RE

BNy IORBE

Superior shank accuracy

+h423% (0/-0.004) (T3t
+ Supports h4 tolerance (0/-0.004)

8



Unequal spacing teeth suppresses chattering

5| RFEDEIADT U D &N H

+L/D=14DFRFEOMITH [CUDIRE] ZHHI L. SEEREIM T ZRIR

- Achieves highly efficient machining by the suppression of chattering even in deep milling of L/D = 14

INTAZIR

EATR AE-CPR4-H $2X R0.3X20
Tool

B

Work Material SKD61(50HRC)
NI EaiRinT

Milling Method Contour Milling
HIEEE . -
Cutting Speed 58m/min(9,300min™")
EDRE 1,300mm/min(0.035mm/t)
Feed

THARE _ _

Depth of Cut ap=0.05mm Pf=0.36mm
RHULRE -

Overhang Length 28mm(L/D=14)
HIEEE] IrJo—

Coolant Air Blow

ezl MR Y =Tt (HSK-A63)
Machine Vertical Machining Center

6| F;BULIE

Smooth Surface Treatment

Processed shape

O—F 4 YORAOTRLMEC &b MIEREDE L

- Improves surface accuracy by smoothening the coating surface

71 EERRNVUI—-Y3Y

Abundant variations

AE-CPR4-H

Conventional

« 176745 (0.2 ~¢4) TIRLWIITIC X ISATHE

- 176 items ( @ 0.2 to ¢ 4) are available to accommodate a wide range of applications

&




hUI?‘_ 9 Cutting Data

ZEIML

REEMMICSWVT SEENDENCMA Mt Z HE

N At el Highly efficient and excellent durability in high hardness steel

AT AE-CPR4-H RS 285 mm 0,08
Tool $»2XR0.3X8 Conventional 2FL
)
Work Material SKD11(60HRC) " 0.06
MI7E% IEELIAI %
Milling Method Frontal milling B
s %004
VI 72m/min(11,500min™") L
Cutting Speed 5
DR 2,000mm/min 1,000mm/min Z
Feed (0.043mm/t) (0.043mm/t) £ 002
YhARS _ ~
Depth of Cut ap=0.036mm de=0.48mm
MR 70— 0
Coolant 7 Alr;:)zw 5( ) EDHIRE Milling Length
et MRV =I5 (BT40 "
Machine Vertical Machining Center —— AE-CPR4-H —— fiERm

R&Em

Long Tool Life

Conventional

61.2m Il T# DA FEDEHINE

Wear comparison of the cutting edge after milling 61.2 m

fERm

Conventional

AE-CPR4-H

TUJ\— RV NAK80(40HRC) ICHWT . BE U T EFEIHERR

Stable wear transition in pre-hardened steel NAK80 (40 HRC)

Ldian AE-CPR4-H 3 X RO.5X 20 (mm)
A
Work Material NAK80(40HRC)
MIFAEE IEELIAI b
Milling Method Frontal milling %
TR Z
YIRLRE 120m/min(12,730min™) %
Cutting Speed [
EDRE 1,782mm/min(0.035mm/t) g
Feed %
YHAR _ _ -
Depth of Cut ap=0.04mm de=0.734mm
Rl I770- 250 500 750 1,000 1250 1,500
Coolant Air Blow m
[E| X Milling Len:
(Bt v Y= V5% (BT40) EIHIRE Mmilling Length
Machine Vertical Machining Center = AE-CPR4-H =— f{thttfR

Competitor

1,512m I T DA FEDEFZIRRE

Wear comparison of the cutting edge after milling 1,512 m

fibdt fm

Competitor

AE-CPR4-H




ZEMI

Stable Performance

REEHMORKIMIICESVWT. BNEMAREMTIEFEZRE

Achieves excellent durability and machined surface accuracy in profiling of high-hardness steel

(mm)

0.20
EATR AE-CPR4-H ¢ 3 X R0.2X8
Tool
RHI
Work Material SKD11(60HRC) 2 0.15
INIHE Koy MIT g
Milling Method Pocket Milling B
VIR g o
: 79m/min(8,400min™") &
Cutting Speed 5
E
EDREE ; =
o 540mm/min(0.016mm/t) 2 005
PHARE _ -
Depth of Cut ap=0.04mm de=1mm
BEHE I7r70- 0
Coolant - A";ZW 5 ) BIHIRE Mmilling Length (m)
fEFAtE MRV =P+ (BT40
Machine Vertical Machining Center AE-CPR4-H Cﬁ&ﬁor
B-B 80.2m (R v M14{E) I T# DI T DIFGIREE
21.1 20° Wear condition of outer peripheral cutting edge after milling 80.2m
f“ /K AE-CPR4-H ikt
Competitor
o
©
2T —1 °
A A

1.5

P 80.2m (iR4r ~14{E) M TE RO EEEE

Bottom surface roughness after milling 80.2m
(um) 16
10

Ry MZAK

Pocket Shape

0.8

Roughness B8 B

0.6
0.4

0.2

AE-CPR4-H

ftbtt

Competitor

VIHIEERE DR < B O CHORFEMIEESE

Good machined surface roughness even when milling long distance



miEEHfAEELY RSV

OVIRYISIPRAIALT afiute long neck radius type high efficiency finishing
carbide end mills for high-hardness steels

SHER(LEIFR4R

= A

AE-CPR4-H

==ITRP S M. _ APMX

Non-center cut

RSy ]

| (/" )
CARBIDE  huROREY 4 0,002

v
+0.005

RE=0.02 0.02<RE

=z
[a)

The A Brand

| (WSS 5

h4 AT 307 psepp
DC=04 0~-0.010
04<DC 0~-0015

P4

S

)

)ms’ e

- %

3 =p—

LU

LH

Bfi:mm  Unit:mm

sEx -1 2axETE Pk AN FHREVrUIE G S ORAMRLEE | | i
DCXREX LU LF APMX 6k DCON 05° 1° 15° F 3° Stock (Yen)
8557470 0.2 X R0.02X0.5 | 45 |0.15| 7.7 13.88° 4 0.53| 0.57| 0.61 0.65| 0.73 [ ) 9,950
8557471 0.2 X R0.02 X 1 45 [ 0.15| 8.2 13.07° 4 1.06 | 1.13| 1.2 1.26 | 1.38 [ ) 9,950
8557472 0.2X R0.02X15 | 45 |0.15| 8.7 12.34° 4 1.6 169 1.77| 185| 2 ® | 11,800
8557473 0.2 X R0.02 X 2 45 [ 0.15| 9.2 11.69° 4 212 224 233 | 243| 262 A ® 12,900
8557474 0.2X R0.05X0.5 | 45 |0.15| 7.7 13.93° 4 053] 056| 0.6 064 | 0.72 [ ) 9,950
8557475 0.2 X R0.05 X 1 45 | 0.15| 8.2 13.11° 4 1.06 | 1.13| 1.19| 1.25| 1.37 [ ) 9,950
8557476 0.2X R0.05X1.5 | 45 |0.15| 8.7 12.37° 4 1.59| 168| 1.77| 184 | 1.99 ® 11,800
8557477 0.2 X R0.05 X 2 45 1 0.15| 9.2 11.72° 4 212 223 | 233 | 242 261 ® 12,900
8557478 0.3 X R0.02 X 1 45 |1 0.25| 8 13.02° 4 1.06 | 1.13| 1.2 1.26 | 1.38 [ ) 9,630
8557479 0.3 X R0.02X1.5 | 45 | 0.25| 8.5 12.28° 4 1.6 169 1.77| 1.85| 2 o 9,630
8557480 0.3 X R0.02 X 2 45 1 0.25| 9 11.62° 4 212 224 | 233| 243 | 262 [ ) 9,630
8557481 0.3 X R0.02 X25 | 45 | 0.25| 9.5 11.02° 4 265| 278 | 289 | 3 3.24 A ® 12,100
8557482 0.3 X R0.02 X 3 45 1 0.25| 10 10.48° 4 3.18| 3.32| 345| 3.58| 3.87 ® 12,100
8557483 0.3 X R0.05 X 1 45 | 0.25| 8 13.06° 4 1.06 | 1.13| 1.19| 1.25| 1.37 o 9,630
8557484 0.3 X R0.05X15 | 45 | 0.25| 85 12.32° 4 159 168| 1.77| 184 | 1.99 () 9,630
8557485 0.3 X R0.05 X 2 45 |1 0.25| 9 11.65° 4 212 223 | 233 | 242 | 261 () 9,630
8557486 0.3 X R0.05X25 | 45 |0.25| 95 11.05° 4 265| 278 | 289 3 324 | D | O] 12,100
8557487 0.3 X R0.05 X 3 45 [0.25( 10 10.51° 4 3.18| 332| 3.44| 357| 38| A | @| 12,100
8557488 0.4 X R0.02 X 1 45 (0.3 8.2 12.41° 4 1.08| 1.17| 1.28| 1.38| 1.62 [ ) 6,450
8557489 0.4 X R0.02X15 | 45 |03 8.7 11.71° 4 162 176 | 1.89| 203 | 232 o 6,450
8557490 0.4 X R0.02 X 2 45 1 0.3 9.2 11.09° 4 216 | 233 | 25 267 | 3 @ 6,450
8557491 0.4X R0.02X25 | 45 |03 9.7 10.53° 4 2.7 29 3.1 329 | 366 A | @ 6,450
8557492 0.4 X R0.02 X3 45 103 | 10.2 10.03° 4 3.24 | 347 | 3.69| 39 4.31 o 6,450
8557493 0.4 X R0.02 X4 45 103 | 11.2 9.15° 4 431 | 459| 485| 5.1 5.57 @ 6,450
8557494 0.4 X R0.05 X 1 45 1 0.3 8.2 12.45° 4 1.08| 117 127 | 137| 16 [ ) 6,450
8557495 0.4 X R0.05X1.5 | 45 | 0.3 8.7 11.75° 4 1.62| 1.75| 1.89| 203| 231 |D|O 6,450
8557496 0.4 X R0.05 X 2 45 1 0.3 9.2 11.12° 4 216 | 233| 249| 266| 299 | A | @ 6,450
8557497 0.4 X R0.05X25 | 45 | 0.3 9.7 10.56° 4 2.7 29 3.09| 3.28| 3.65 O 6,450
8557498 0.4 X R0.05 X 3 45 0.3 | 10.2 10.05° 4 324 | 346| 3.68| 3.89| 43 O 6,450
8557499 0.4 X R0.05 X4 45 103 | 11.2 9.17° 4 431 | 459| 485| 5.1 5.56 [ ) 6,450
8557500 0.4 X R0.1T X1 45 1 0.3 8.2 12.51° 4 1.07| 1.16| 1.26| 136| 158 A | @ 6,450
8557501 0.4 X R0.1 X2 45 1 0.3 9.2 11.18° 4 216 | 232 | 248| 265| 298 [ ) 6,450
8557502 0.4 X R0.1 X3 45 (0.3 | 10.2 10.1° 4 3.23| 346| 3.67| 3.88| 4.29 D O 6,450
8557503 0.4 X R0.1T X4 45 (03 [ 11.2 9.21° 4 4.3 458 | 484 | 5.09| 555 O 6,450

A1 T—J0EAaICHTEIEEMNR Le WICHEDN TV DLDIFFESELERLE T,
Note: If there is no value in the actual effective length (Le column) for the work gradient angle @ , it indicates no interference.

o KMkt
Actual Effective Length

ok [ FmE

< Interference
Angle

a

79—
ECA

i Inclined
4 Angle

@ =1RAEEER

Standard stock item

O =#R4EEBm(EEZ CHER T T L)

Limited standard stock item




BfiI:mm Unit:mm

AV YIS eI o5 | 08 | | | BE TIAEvisE ~ JornalHIREEARLET | am | mems
EDP No. DC X RE X LU LF APMX DN gk DCON 05° 1° 1.5° 2° 3° Stock (Yen)
8557504 0.5 X R0.02 X 1 45 (04 8 0.46 | 12.39° 4 1.08| 117| 126 | 137 | 1.59 ([} 5,290
8557505 0.5 X R0.02 X 2 45 | 04 9 0.46 | 11.04° 4 216 | 232 | 248| 264 | 297 o 5,290
8557506 0.5 X R0.02 X 3 45 |04 | 10 0.46 9.96° 4 323 | 345| 3.67| 3.87| 427 | A | @ 5,290
8557507 0.5 X R0.02 X 4 45 |04 | 11 0.46 9.07° 4 4.3 457 | 483 | 507 | 553 ( } 5,290
8557508 0.5 X R0.02 X5 45 |04 | 12 0.46 8.32° 4 536 | 568| 598 | 6.25| 6.77 ( } 5,290
8557509 0.5 X R0.02 X 6 45 |04 | 13 0.46 7.69° 4 642 | 6.79| 711 | 741| 802 | D | O 5,290
8557510 0.5 X R0.05 X 1 45 | 04 8 0.46 | 12.43° 4 1.08| 1.16| 126 | 136| 1.58 ( } 5,290
8557511 0.5 X R0.05 X 2 45 (04 9 0.46 | 11.08° 4 2.15| 2.31 247 | 2.64 | 2.96 A ( } 5,290
8557512 0.5 X R0.05 X 3 45 (04 | 10 0.46 9.99° 4 3.23| 345 | 366 | 3.87| 4.27 ( } 5,290
8557513 0.5 X R0.05 X 4 45 104 | 11 0.46 9.09° 4 4.3 457 | 482 | 507 | 552 [ J 5,290
8557514 0.5 X R0.05 X 5 45 |04 |12 0.46 8.34° 4 536 | 568 | 597 | 6.25| 6.77 | D | O 5,290
8557515 0.5 X R0.05 X 6 45 |04 | 13 0.46 7.71° 4 642 | 6.79| 7.11| 741 | 8.01 ( } 5,290
8557516 0.5 X R0.1 X1 45 | 04 8 0.46 | 12.5° 4 1.07| 115 1.24| 134 | 1.55 ( } 5,290
8557517 0.5 X R0.1 X2 45 | 0.4 9 0.46 | 11.13° 4 215| 231 | 246| 262| 295 A | @ 5,290
8557518 0.5X R0.1 X3 45 |04 | 10 0.46 | 10.03° 4 3.22| 344 | 3.65| 3.86| 4.25 ( J 5,290
8557519 0.5X R0.1 X4 45 104 | 11 0.46 9.13° 4 429 | 456 | 482 | 506 | 551 [ J 5,290
8557520 0.5X R0.1 X5 45 |04 | 12 0.46 8.37° 4 536 | 568| 597 | 6.24| 6.76 D O 5,290
8557521 0.5X R0.1 X6 45 |04 | 13 0.46 7.73° 4 642 | 6.78| 7.1 7.4 8 O 5,290
8557522 0.6 X R0O.1T X2 45 | 0.48| 88 | 0.55 | 11.08° 4 214 | 229 | 245| 26 2.92 o 5,290
8557523 0.6 X R0.1 X4 45 10.48| 10.8 | 0.55 9.05° 4 428 | 455| 479 | 5.03| 548 | A | @ 5,290
8557524 0.6 X R0.1T X6 45 10.48| 12.8 | 0.55 7.64° 4 6.41 6.76 | 7.08| 737 | 7.97 [ } 5,290
8557525 0.7 X R0.02 X 2 45 | 0.55| 86 | 0.65 | 10.9° 4 215 | 231 | 246 | 262 | 294 A ( } 5,930
8557526 0.7 X R0.02 X 4 45 [ 0.55| 10.6 | 0.65 8.88° 4 429 | 455| 481 505 | 55 ( } 5,930
8557527 0.7 X R0.02 X 6 45 [ 0.55| 12.6 | 0.65 7.48° 4 6.41 6.77 | 7.09| 738| 798 | D | O 5,930
8557528 0.7 X R0.05 X 2 45 | 0.55| 8.6 | 0.65 | 10.94° 4 215 | 2.3 246 | 2.62| 293 A ( } 5,930
8557529 0.7 X R0.05 X 4 45 | 0.55| 10.6 | 0.65 8.9° 4 428 | 455| 48 5.04 | 549 ( } 5,930
8557530 0.7 X R0.05 X 6 45 | 0.55| 12.6 | 0.65 7.5° 4 641 | 676 | 7.08| 738| 798| D |O 5,930
8557531 0.7 X R0.1 X2 45 | 0.55| 8.6 | 0.65 | 10.99° 4 214 | 229 | 245| 26 292 A ( } 5,930
8557532 0.7 X R0.1 X4 45 | 0.55| 10.6 | 0.65 8.94° 4 428 | 455| 479 | 503 | 548 ( } 5,930
8557533 0.7 XR0.1 X6 45 | 0.55| 12.6 | 0.65 7.53° 4 641 | 676 | 7.08| 737| 797 | D |O 5,930
8557534 0.8 X R0.1 X4 45 | 0.65| 104 | 0.75 8.83° 4 428 | 455| 479 | 503 | 548 [ ] 5,930
8557535 0.8 X R0.1 X6 45 | 0.65| 124 | 0.75 7.41° 4 6.41 6.76 | 7.08| 7.37| 7.97 ([ J 5,930
8557536 0.8 X R0.2 X4 45 | 0.65| 104 | 0.75 8.9° 4 428 | 453 | 478 | 5.01 546 | A | @ 5,930
8557537 0.8X R0.2 X6 45 | 0.65| 124 | 0.75 7.47° 4 6.4 6.75| 706 | 736| 7.94 ([} 5,930
8557538 0.8 X R0.2 X8 45 | 0.65| 144 | 0.75 6.43° 4 852 | 894 | 931| 9.66|1043 [ } 6,150
8557539 0.9 X R0.1T X4 45 | 0.7 | 10.2 | 0.85 8.71° 4 428 | 455| 479 | 503 | 548 A ( } 6,740
8557540 09X R0.1T X8 45 | 0.7 | 14.2 | 0.85 6.27° 4 852 | 895| 932 | 9.67 1045 ( } 6,740
8557541 1 X R0.05 X4 45 (0.8 | 10 0.94 8.57° 4 428 | 454 | 478 | 5.02| 546 [ } 4,540
8557542 1 X R0.05 X6 45 (0.8 | 12 0.94 7.16° 4 6.4 6.75| 7.06| 735| 7.95 A [ ] 4,970
8557543 1 X R0.05X8 45 (0.8 | 14 0.94 6.14° 4 8.51 893 | 9.3 9.65 (1043 [ } 4,970
8557544 1 X R0.05 X 10 45 (0.8 | 16 0.94 5.38° 4 10.61 [ 11.1 11.52111.95|1292 [ } 4,970
8557545 1 X R0.05 X 12 45 (0.8 | 18 0.94 4.78° 4 12.71113.26 | 13.74 | 1425|1541 | D | O 4,970
8557546 1 XR0.1 X4 45 |08 | 10 0.94 8.61° 4 427 | 453 | 477 | 501 | 545 [ } 4,540
8557547 1 XR0.1 X6 45 108 |12 0.94 7.18° 4 639 | 6.74| 7.05| 734 | 793 [ } 4,970
8557548 1 XR0.1 X8 45 |08 | 14 094 | 6.16° 4 851 | 893 | 9.3 9.65 (1042 [ } 4,970
8557549 1 XR0.1 X10 45 |08 | 16 094 | 5.39° 4 10.61 | 11.1 11.52]11.95|12.91 [ } 4,970
8557550 1 XR0.1 X12 45 |08 |18 0.94 4.79° 4 12.71113.25|13.73 | 14.25 | 15.39 [ } 4,970
8557551 1 XR0.2 X4 45 |08 | 10 0.94 8.69° 4 427 | 452 | 476 | 499 | 542 o 4,540
8557552 1T XR0.2 X6 45 |08 |12 0.94 7.24° 4 639 | 6.73| 7.04| 733 | 791 ([ J 4,970
8557553 1 XR0.2 X8 45 |08 | 14 094 | 6.2° 4 8.5 892 | 9.29| 9.63|10.4 o 4,970
8557554 1 XR0.2 X10 45 |08 | 16 0.94 5.42° 4 10.61 | 11.09 1151|1193 |1288 | A | @ 4,970
8557555 1 XR0.2 X12 45 |08 |18 0.94 4.82° 4 12.7 [ 13.24|13.72 | 14.23 | 15.37 [ } 4,970
8557556 1 XR0.2 X16 55 108 |22 0.94 3.94° 4 16.89 | 17.53 | 18.16 | 18.83 | 20.34 [ } 4,970
8557557 1 XR0.2 X20 55 /0.8 | 26 0.94 3.33° 4 21.05|21.81 | 2259 |23.43 | 25.32 [ ] 4,970
8557558 1 XR03 X4 45 (0.8 | 10 0.94 8.77° 4 426 | 451 | 474| 497 | 54 [ ] 4,540
8557559 1 XR03 X6 45 (0.8 | 12 0.94 7.3° 4 6.38| 6.72| 7.03| 7.31 7.89 [ } 4,970
8557560 1 XR03 X8 45 (0.8 | 14 0.94 6.24° 4 8.5 8.91 9.27 | 9.62(10.37 [ } 4,970
8557561 1 XR03 X10 45 (0.8 | 16 0.94 5.46° 4 106 [11.08|11.5 |11.9212.86 [ } 4,970
8557562 1 XR03 X12 45 |08 | 18 0.94 4.84° 4 12.7 113.24|13.71 | 14.22 | 15.35 ([} 5110

@ =1FETER
Standard stock item

O=#FEEERTEEZHEER TEL,)
Limited standard stock item

ED




= SRS OVIRYISITRAIAT afutel Kk radius type high efficiency finishi
SEEFIREE LI Y RV grmt com e ong neck e ype nighefciencyfishing [ NEW |

The A Brand

R R
— R RETIT| (N | SPERD
- - v v . FEED
AE CI R4 H REDE ouRorey 0002 0005 ha | AT | 30" ;s

RE=0.02 0.02<RE DC=04 0~-0010
04<DC 0~-0.015

2 e 1
> —ag l % g =t E—
==ID PR i M.J_M

Non-center cut LU
DC<0.5 "
LF
VSR
Center cut

N FROM | os=pe #imm Unit:

fI:mm  Unitmm

NPT YRRRE NI o5 (U8 | | | BE TOREviUsE © onnoHISEEIRET | sw | mems
EDP No. DC X RE X LU LF | APMX DN gk DCON 05 1 15° > 3 Stock (Yen)
8557563 1.2 X R0.2 X 6 45 |1 116 | 1.14 6.98° 4 639 | 6.73| 7.04| 733| 791 o 4,970
8557564 1.2 X R0.2 X 8 45 |1 136 | 1.14 5.95° 4 8.5 892 | 9.29| 9.63|104 A o 4,970
8557565 1.2 X R0.2 X 10 45 |1 156 | 1.14 5.19° 4 10.61 | 11.09|11.51 | 1193 |12.88 o 5,110
8557566 1.2 X R0.3 X 6 45 |1 116 | 1.14 7.04° 4 6.38| 6.72| 7.03| 731 | 7.89 ® 5,110
8557567 1.2 X R0.3 X 8 45 |1 13.6 | 1.14 5.99° 4 8.5 891 | 9.27| 9.62|10.37 D O 5,110
8557568 1.2 X R0.3 X 10 45 |1 156 | 1.14 5.22° 4 106 |11.08 115 |11.92|12.86 O 5,110
8557569 1.5 X R0.2 X 6 45 | 1.2 | 11 1.43 6.57° 4 638 | 6.71| 7.02| 7.3 7.88 [ ) 4,840
8557570 1.5 X R0.2 X 8 45 | 1.2 |13 1.43 5.56° 4 849 | 89 9.26 | 9.6 |10.37 o 5,110
8557571 1.5 X R0.2 X 10 45 | 1.2 |15 1.43 4.81° 4 10.59 | 11.07 | 11.48 | 11.9 | 12.85 o 5,110
8557572 1.5 X R0.2 X 12 45 | 1.2 | 17 1.43 4.25° 4 12.69 | 13.22 | 13.7 | 142 | 1534 o 5,110
8557573 1.5 X R0.2 X 16 50 | 1.2 |21 1.43 3.44° 4 16.87 | 17.51 | 18.13 | 18.8 | 20.31 A o 5,110
8557574 1.5 X R0.3 X 6 45 | 1.2 | 11 1.43 6.63° 4 6.37 | 6.7 7.01| 729 | 7.86 o 4,840
8557575 1.5 X R0.3 X 8 45 | 1.2 |13 1.43 5.6° 4 848 | 889 | 9.25| 9.59|10.34 o 5,110
8557576 1.5 X R0.3 X 10 45 | 1.2 | 15 1.43 4.85° 4 10.59 | 11.06 | 11.47 | 11.89 | 12.83 o 5,110
8557577 1.5 X R0.3 X 12 45 | 1.2 |17 1.43 4.27° 4 12.68 | 13.21 | 13.69 | 14.19 | 15.32 o 5,110
8557578 1.5 X R0.3 X 16 50 | 1.2 |21 1.43 345° 4 16.86 | 17.5 | 18.12 | 18.79 | 20.29 o 5,110
8557579 2 XR0.1X 8 50 [ 1.6 | 12.1 | 1.92 4.77° 4 848 | 889 | 9.25| 9.59|10.37 o 5,110
8557580 2 X R0.1 X 10 50 [ 1.6 | 14.1 | 1.92 4.09° 4 10.58 | 11.05|11.47 | 11.89 | 12.85 o 5,110
8557581 2 X R0.1 X 12 50 [ 1.6 | 16.1 | 1.92 3.58° 4 12.68 | 13.21 | 13.68 | 14.19 | 15.34 ® 5,110
8557582 2 X R0.1 X 16 50 [ 1.6 | 20.1 | 1.92 2.87° 4 16.85|17.49|18.12 | 18.79 — ® 5,110
8557583 2 X R0.1 X 20 60 | 1.6 |24.1 |1.92 2.39° 4 21.02 | 21.77 | 22.55 | 23.39 — @ 5,110
8557584 2 X R0.1 X 25 60 | 1.6 |29.1 |1.92 1.98° 4 26.2 | 27.12 | 28.09 — — o 5,110
8557585 2 XR0.2X 8 50 | 1.6 | 121|192 4.81° 4 848 | 8.88| 9.24| 9.58|10.34 o 5,110
8557586 2 X R0.2 X10 50 | 1.6 | 14.1 | 1.92 4.12° 4 10.58 | 11.05|11.46 | 11.88 | 12.83 @ 5,110
8557587 2 X R0.2 X 12 50 | 1.6 |16.1 | 1.92 3.6° 4 12.67 | 13.2 | 13.67 | 14.18 | 15.31 o 5,110
8557588 2 X R0.2 X16 50 | 1.6 |20.1 | 1.92 2.88° 4 16.85|17.48 | 18.11 | 18.78 — o 5,110
8557589 2 X R0.2 X 20 60 | 1.6 |24.1 |1.92 2.4° 4 21.01 | 21.76 | 22.54 | 23.38 — [ J 5,110
8557590 2 X R0.2 X25 60 | 1.6 |29.1 | 1.92 1.99° 4 26.2 | 27.11 | 28.08 — — Al@® 5,110
8557591 2 XR03X 8 50 | 1.6 |12.1|1.92 4.85° 4 847 | 887 | 9.23 | 9.56|10.32 o 5,110
8557592 2 X R0.3 X 10 50 | 1.6 | 14.1 | 1.92 4.15° 4 10.57 | 11.04 | 1145|1186 |12.8 o 5,110
8557593 2 X R0.3 X 12 50 | 1.6 |16.1 | 1.92 3.63° 4 12.67 | 13.19 | 13.66 | 14.16 | 15.29 o 5,110
8557594 2 X R03 X 16 50 | 1.6 |20.1 | 1.92 2.9° 4 16.85|17.48 | 18.1 18.76 — o 5,110
8557595 2 X R0.3 X 20 60 [ 1.6 | 24.1 | 1.92 241° 4 21.01 | 21.75 | 22.53 | 23.36 — o 5,110
8557596 2 XR05X 8 50 [1.6 | 12.1 | 1.92 4.93° 4 846 | 885| 9.2 9.54 | 10.27 o 5,110
8557597 2 X R0.5 X 10 50 [ 1.6 | 14.1 | 1.92 4.21° 4 10.56 | 11.02 | 11.42 | 11.83 | 12.76 ® 5,110
8557598 2 X R0.5 X 12 50 | 1.6 |16.1 | 1.92 3.67° 4 12.66 | 13.18 | 13.64 | 14.13 | 15.24 ® 5,110
8557599 2 X R0.5 X 16 50 | 1.6 |20.1 |1.92 2.92° 4 16.84 | 17.46 | 18.07 | 18.73 — o 5,110
8557600 2 X R0.5 X 20 60 | 1.6 |24.1 |1.92 243° 4 21 21.74 | 22.51 | 23.33 — ® 5,110
8557601 2 X R0.5 X 25 60 | 1.6 |29.1 | 192 2.01° 4 26.19 | 27.09 | 28.05 | 29.08 — [ J 5,110
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8557602 2.5 X R0.2 X 10 55 |2 13.1 | 24 3.33° 4 10.55 | 11.01 | 11.41 | 11.83 | 12.78 ( } 5,290
8557603 2.5 X R0.2 X 20 55 |2 23.1 | 24 1.88° 4 20.98 | 21.72 | 22.5 = = A [ ) 5,480
8557604 2.5 X R0.5 X 10 55 |2 131 | 24 3.4° 4 10.54 | 10.98 | 11.38 | 11.79 | 12.71 ( J 5,290
8557605 2.5 X R0.5 X 20 55 |2 23.1 | 24 1.9° 4 20.97 | 21.7 | 22.46 — = ( } 5,480
8557606 3 XR0.2X 8 55 |25 | 13.8 | 2.85 6.28° 6 841 | 877 | 9.11| 9.44110.19 [ ) 4,390
8557607 3 X R0.2 X 12 55 |25 | 17.8 | 2.85 4.86° 6 12.59 | 13.07 | 13.54 | 14.04 | 15.16 [ ) 5,290
8557608 3 X R0.2 X16 55 |25 | 218 | 285 3.97° 6 16.75 1 17.35|17.97 | 18.64 | 20.14 A o 6,590
8557609 3 X R0.2 X 20 55 |25 | 25.8 | 2.85 3.35° 6 209 |21.63 224 |23.24)|25.11 [ J 6,590
8557610 3 X R0.2 X 25 70 |25 | 308 | 285 2.81° 6 26.08 | 26.98 | 27.95 | 28.99 — [ ) 6,590
8557611 3 X R0.2 X 30 70 |25 | 358|285 2.41° 6 31.25 (3233|3349 | 34.74 — [ ) 7,390
8557612 3 X R0.2 X35 70 |25 | 408 | 2.85 2.12° 6 36.41 | 37.68 | 39.03 | 40.49 — D|O 8,300
8557613 3 X R03 X 12 55 |25 | 178 | 285 | 4.89° 6 12.58 | 13.07 | 13.53 | 14.02 | 15.14 [ J 5,290
8557614 3 X R03 X 16 55 |25 | 21.8 | 2.85 3.99° 6 16.75|17.34 | 17.96 | 18.62 | 20.11 [ ) 6,590
8557615 3 X R0.3 X 20 55 |25 | 25.8 | 2.85 3.37° 6 209 |21.62|2239|2322 (2508 A | @ 6,590
8557616 3 X R0.3 X 25 70 |25 | 308 | 2.85 2.82° 6 26.07 | 26.97 | 27.94 | 28.97 — o 6,590
8557617 3 X R0.3 X 30 70 |25 | 358|285 2.42° 6 31.24 | 32.32 | 33.48 | 34.72 - [ J 7,390
8557618 3 X R0.3 X35 70 |25 | 408 | 2.85 2.12° 6 36.41 | 37.67 | 39.02 | 40.47 — D| O 8,300
8557619 3 X R0.5 X 12 55 |25 | 17.8 | 2.85 4.94° 6 12.57 | 13.05 | 13.51 | 13.99 | 15.09 [ ) 5,290
8557620 3 X R0.5 X 16 55 |25 | 21.8 | 285 4.02° 6 16.74 | 17.33 | 17.94 | 18.59 | 20.06 o 6,590
8557621 3 X R0.5 X 20 55 |25 | 25.8 | 2.85 3.39° 6 20.89 | 21.61 2237 [23.19 (2504 | A | @ 6,590
8557622 3 X R0.5 X 25 70 |25 | 308 | 2.85 2.83° 6 26.07 | 26.96 | 27.91 | 28.94 — [ ) 6,590
8557623 3 X R0.5 X 30 70 |25 | 358|285 243° 6 31.24 | 32.31 | 33.46 | 34.69 — [ ) 7,390
8557624 3 X R0.5 X 35 70 |25 | 408 | 2.85 2.13° 6 364 |37.66 |39 40.44 — D O 8,300
8557625 4 X R0.2 X 16 60 | 3.2 | 20 3.84 | 29° 6 16.74 | 17.34 | 17.96 | 18.62 = ( J 6,590
8557626 4 X R0.2 X 20 60 | 3.2 | 24 3.84 | 241° 6 20.89 | 21.62 | 22.39 | 23.22 — [ ) 6,590
8557627 4 X R0.2 X 25 60 | 3.2 | 29 3.84 | 2° 6 26.06 | 26.96 | 27.93 = = [ ) 6,590
8557628 4 X R0.2 X 30 75 |32 | 34 3.84 1.7° 6 31.23 | 32.31 | 33.47 = = [ ) 7,390
8557629 4 X R0.2 X 40 75 [ 3.2 |44 3.84 1.31° 6 41.57 | 43.01 = = = Al@® 8,300
8557630 4 X R0.3 X 16 60 | 3.2 | 20 3.84 | 292° 6 16.74 | 17.33 | 17.95 | 18.61 — [ ) 6,590
8557631 4 X R0.3 X 20 60 | 3.2 | 24 3.84 | 242 6 20.89 | 21.61 | 22.38 | 23.21 = [ ) 6,590
8557632 4 X R0.3 X 25 60 | 3.2 | 29 384 | 2° 6 26.06 | 26.96 | 27.92 = = [ ) 6,590
8557633 4 X R0.3 X 30 75 |32 | 34 3.84 1.71° 6 31.23 | 32.31 | 33.46 = = ( J 7,390
8557634 4 X R0.3 X 40 75 | 3.2 | 44 3.84 1.32° 6 41.56 | 43 — — = D|O 8,300
8557635 4 X R0.5 X 16 60 | 3.2 | 20 3.84 | 295° 6 16.73 | 17.32 | 17.92 | 18.58 = [ ) 6,590
8557636 4 X R0.5 X 20 60 | 3.2 | 24 3.84 | 244 6 20.88 | 21.59 | 22.36 | 23.18 = A [ ) 6,590
8557637 4 X R0.5 X 25 60 | 3.2 | 29 3.84 | 2.02° 6 26.05 | 26.94 | 27.9 | 28.93 = ( J 6,590
8557638 4 X R0.5 X 30 75 | 3.2 | 34 3.84 1.72° 6 31.22 | 32.29 | 33.44 — = [ ) 7,390
8557639 4 X R0O.5 X 40 75 | 3.2 | 44 3.84 1.32° 6 41.56 | 42.99 — — = D|O 8,300
8557640 4 X R0.5 X 50 90 | 3.2 | 54 3.84 1.08° 6 51.89 | 53.69 — = = [ ) 9,300
8557641 4 XR1 X16 60 | 3.2 | 20 3.84 | 3.02° 6 16.71 | 17.28 | 17.87 | 185 | 19.93 ( J 6,590
8557642 4 XR1 X20 60 | 3.2 | 24 3.84 | 25° 6 20.86 | 21.56 | 22.3 | 23.1 — A [ ) 6,590
8557643 4 XR1 X25 60 | 3.2 | 29 3.84 | 2.05° 6 26.04 | 26.91 | 27.85 | 28.85 = [ ) 6,590
8557644 4 XR1 X30 75 | 3.2 | 34 3.84 1.74° 6 31.2 [32.26 |33.39 = = [ ) 7,390
8557645 4 XR1 X40 75 | 3.2 | 44 3.84 1.34° 6 41.54 | 42.95 = = = [ ) 8,300
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?ﬁﬁun‘ Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
DC Lo min)  (@m/min) ™ min | (mm/min) | ™ (mm) min)  (mm/min) ™M
0.5 | 40,000 560 0.006 0.072 | 36,000 470 0.005 0.06 31,500 380 0.003 0.048
R0.02 1 38,000 530 0.005 0.072 | 34,000 440 0.004 0.06 30,000 360 0.002 0.048
1.5 | 36,000 430 0.004 0.054 | 32,000 350 0.003 0.045 | 28,500 290 0.002 0.036
0.2 2 34,000 250 0.002 0.054 | 30,000 200 0.002 0.045 | 27,000 160 0.001 0.036
’ 0.5 | 40,000 560 0.006 0.072 | 36,000 470 0.005 0.06 31,500 380 0.003 0.048
RO.05 1 38,000 530 0.005 0.072 | 34,000 440 0.004 0.06 30,000 360 0.002 0.048
1.5 | 36,000 430 0.004 0.054 | 32,000 350 0.003 0.045 | 28,500 290 0.002 0.036
2 34,000 250 0.002 0.054 | 30,000 200 0.002 0.045 | 27,000 160 0.001 0.036
1 36,500 730 0.006 0.108 | 32,500 560 0.005 0.09 30,500 480 0.003 0.072
1.5 | 33,000 600 0.004 0.09 30,000 470 0.003 0.075 | 28,000 410 0.002 0.06
R0.02 | 2 30,000 510 0.002 0.073 | 27,000 390 0.002 0.061 25,500 340 0.001 0.049
2.5 [ 26,500 400 0.002 0.073 | 24,000 320 0.002 0.061 22,500 280 0.001 0.049
03 3 23,000 190 0.001 0.066 | 21,000 150 0.001 0.055 | 19,500 130 0.001 0.044
: 1 36,500 730 0.006 0.108 | 32,500 560 0.005 0.09 30,500 480 0.003 0.072
1.5 | 33,000 600 0.004 0.09 30,000 470 0.003 0.075 | 28,000 410 0.002 0.06
R0O.O5| 2 30,000 510 0.002 0.073 | 27,000 390 0.002 0.061 25,500 340 0.001 0.049
2.5 | 26,500 400 0.002 0.073 | 24,000 320 0.002 0.061 22,500 280 0.001 0.049
3 23,000 190 0.001 0.066 | 21,000 150 0.001 0.055 | 19,500 130 0.001 0.044
1 29,500 | 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
1.5 | 29,500 | 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
R0.02 2 27,500 | 1,020 0.006 0.122 | 24,500 780 0.005 0.102 | 23,000 630 0.003 0.082
: 2.5 | 25,000 860 0.004 0.106 | 22,500 660 0.003 0.088 | 21,000 530 0.002 0.07
3 23,000 710 0.002 0.09 20,000 540 0.002 0.075 | 19,000 440 0.001 0.06
4 21,000 570 0.001 0.043 | 18,500 440 0.001 0.036 | 17,500 360 0.001 0.029
1 29,500 | 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
04 1.5 | 29,500 | 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
RO.05 2 27,500 | 1,020 0.006 0.122 | 24,500 780 0.005 0.102 | 23,000 630 0.003 0.082
2.5 [ 25,000 860 0.004 0.106 | 22,500 660 0.003 0.088 | 21,000 530 0.002 0.07
3 23,000 710 0.002 0.09 20,000 540 0.002 0.075 | 19,000 440 0.001 0.06
4 21,000 570 0.001 0.043 | 18,500 440 0.001 0.036 | 17,500 360 0.001 0.029
1 29,500 | 1,130 0.012 0.144 | 26,000 870 0.01 0.12 24,500 710 0.006 0.096
ROA 2 27,500 | 1,020 0.01 0.122 | 24,500 780 0.008 0.102 | 23,000 630 0.005 0.082
3 23,000 710 0.004 0.09 20,000 540 0.003 0.075 | 19,000 440 0.002 0.06
4 21,000 570 0.002 0.043 | 18,500 440 0.002 0.036 | 17,500 360 0.001 0.029
1 29,000 | 1,230 0.008 0.18 26,000 | 1,010 0.007 0.15 26,000 930 0.004 0.12
2 29,000 | 1,230 0.008 0.18 26,000 | 1,010 0.007 0.15 26,000 930 0.004 0.12
R0.02 3 27,500 | 1,050 0.004 0.126 | 24,500 860 0.003 0.105 | 24,500 800 0.002 0.084
4 22,500 770 0.002 0.108 | 20,000 630 0.002 0.09 20,000 590 0.001 0.072
5 21,000 630 0.001 0.054 | 18,500 510 0.001 0.045 | 18,500 480 0.001 0.036
6 19,500 540 0.001 0.036 | 17,000 450 0.001 0.03 17,000 410 0.001 0.024
1 29,000 | 1,230 0.008 0.18 26,000 | 1,010 0.007 0.15 26,000 930 0.004 0.12
2 29,000 | 1,230 0.008 0.18 26,000 | 1,010 0.007 0.15 26,000 930 0.004 0.12
05 |R0.05 3 27,500 | 1,050 0.004 0.126 | 24,500 860 0.003 0.105 | 24,500 800 0.002 0.084
4 22,500 770 0.002 0.108 | 20,000 630 0.002 0.09 20,000 590 0.001 0.072
5 21,000 630 0.001 0.054 | 18,500 510 0.001 0.045 | 18,500 480 0.001 0.036
6 19,500 540 0.001 0.036 | 17,000 450 0.001 0.03 17,000 410 0.001 0.024
1 29,000 | 1,230 0.012 0.18 26,000 | 1,010 0.01 0.15 26,000 930 0.006 0.12
2 29,000 | 1,230 0.012 0.18 26,000 | 1,010 0.01 0.15 26,000 930 0.006 0.12
RO 3 27,500 | 1,050 0.006 0.126 | 24,500 860 0.005 0.105 | 24,500 800 0.003 0.084
. 4 22,500 770 0.004 0.108 | 20,000 630 0.003 0.09 20,000 590 0.002 0.072
5 21,000 630 0.002 0.054 | 18,500 510 0.002 0.045 | 18,500 480 0.001 0.036
6 19,500 540 0.001 0.036 | 17,000 450 0.001 0.03 17,000 410 0.001 0.024
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FEH- TUIN— R SEE SAE
*g'lﬁljpj Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
wa | g |are BEEE EDuE IR EDRE [ o, | o (el
De Wy (min)  (mm/min) min") | mm/min) | ™M (mm) min)  (mm/min) ™
2 29,000 . 26,000 1,220 0.012 0.18 21,500
0.6 | RO.1 4 24,500 1,050 0.006 0.146 21,500 860 0.005 0.122 18,000 660 0.003 0.098
6 21,000 750 0.002 0.065 18,500 620 0.002 0.054 15,500 480 0.001 0.043
2 27,000 1,580 0.008 0.264 23,500 1,280 0.007 0.22 19,500 970 0.004 0.176
R0.02 4 24,000 1,300 0.004 0.192 21,000 1,040 0.003 0.16 17,500 790 0.002 0.128
6 20,000 900 0.002 0.096 17,500 740 0.002 0.08 14,500 550 0.001 0.064
2 27,000 1,580 0.012 0.264 23,500 1,280 0.01 0.22 19,500 970 0.006 0.176
0.7 | R0.05 4 24,000 1,300 0.006 0.192 21,000 1,040 0.005 0.16 17,500 790 0.003 0.128
6 20,000 900 0.004 0.096 17,500 740 0.003 0.08 14,500 550 0.002 0.064
2 27,000 1,580 0.022 0.264 23,500 1,280 0.018 0.22 19,500 970 0.011 0.176
RO.1 4 24,000 1,300 0.012 0.192 21,000 1,040 0.01 0.16 17,500 790 0.006 0.128
6 20,000 900 0.006 0.096 17,500 740 0.005 0.08 14,500 550 0.003 0.064
ROT 4 23,500 1,500 0.019 0.288 20,500 1,200 0.016 0.24 17,000 860 0.01 0.192
6 19,500 1,050 0.008 0.288 16,500 840 0.007 0.24 14,000 590 0.004 0.192
0.8 4 23,500 1,500 0.038 0.288 20,500 1,200 0.032 0.24 17,000 860 0.019 0.192
R0O.2 6 19,500 1,050 0.017 0.288 16,500 840 0.014 0.24 14,000 590 0.008 0.192
8 18,000 860 0.01 0.259 15,500 680 0.008 0.216 13,000 480 0.005 0.173
09 |ROT 4 23,000 1,730 0.022 0.324 20,000 1,380 0.018 0.27 17,000 1,000 0.011 0.216
8 18,000 1,190 0.006 0.276 15,500 930 0.005 0.23 13,000 660 0.003 0.184
4 23,000 1,950 0.012 0.36 20,000 1,580 0.01 0.3 17,000 1,140 0.006 0.24
6 20,500 1,580 0.006 0.252 18,000 1,260 0.005 0.21 15,500 920 0.003 0.168
R0.05 8 18,000 1,200 0.004 0.216 15,500 980 0.003 0.18 13,500 710 0.002 0.144
10 16,500 980 0.002 0.108 14,500 800 0.002 0.09 12,500 570 0.001 0.072
12 15,500 860 0.001 0.072 13,500 690 0.001 0.06 11,500 510 0.001 0.048
4 23,000 1,950 0.024 0.36 20,000 1,580 0.02 0.3 17,000 1,140 0.012 0.24
6 20,500 1,580 0.012 0.252 18,000 1,260 0.01 0.21 15,500 920 0.006 0.168
RO.1 8 18,000 1,200 0.007 0.216 15,500 980 0.006 0.18 13,500 710 0.004 0.144
10 16,500 980 0.005 0.108 14,500 800 0.004 0.09 12,500 570 0.002 0.072
12 15,500 860 0.004 0.072 13,500 690 0.003 0.06 11,500 510 0.002 0.048
1 4 23,000 1,950 0.048 0.36 20,000 1,580 0.04 0.3 17,000 1,140 0.024 0.24
6 20,500 1,580 0.024 0.252 18,000 1,260 0.02 0.21 15,500 920 0.012 0.168
8 18,000 1,200 0.014 0.216 15,500 980 0.012 0.18 13,500 710 0.007 0.144
RO.2 10 16,500 980 0.01 0.108 14,500 800 0.008 0.09 12,500 570 0.005 0.072
12 15,500 860 0.007 0.072 13,500 690 0.006 0.06 11,500 510 0.004 0.048
16 12,000 600 0.005 0.036 10,500 500 0.004 0.03 9,150 360 0.002 0.024
20 10,000 440 0.004 0.029 8,900 350 0.003 0.024 7,650 260 0.002 0.019
4 23,000 1,950 0.06 0.36 20,000 1,580 0.05 0.3 17,000 1,140 0.03 0.24
6 20,500 1,580 0.03 0.252 18,000 1,260 0.025 0.21 15,500 920 0.015 0.168
R0O.3 8 18,000 1,200 0.018 0.216 15,500 980 0.015 0.18 13,500 710 0.009 0.144
10 16,500 980 0.012 0.108 14,500 800 0.01 0.09 12,500 570 0.006 0.072
12 15,500 860 0.008 0.072 13,500 690 0.007 0.06 11,500 510 0.004 0.048
6 19,000 1,800 0.038 0.432 18,000 1,580 0.032 0.36 14,500 1,110 0.019 0.288
RO.2 8 17,000 1,460 0.022 0.302 16,000 1,280 0.018 0.252 13,000 870 0.011 0.202
12 10 16,000 1,280 0.013 0.259 15,000 1,110 0.011 0.216 12,000 770 0.007 0.173
’ 6 19,000 1,800 0.048 0.432 18,000 1,580 0.04 0.36 14,500 1,110 0.024 0.288
RO.3 8 17,000 1,460 0.026 0.302 16,000 1,280 0.022 0.252 13,000 870 0.013 0.202
10 16,000 1,280 0.017 0.259 15,000 1,110 0.014 0.216 12,000 770 0.008 0.173

1. Use a rigid and precise machine and holder.

2. When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.

3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or
work holding condition, etc., please adjust the speed, feed and the depth of cut.

4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.

5. Helical or ramp milling is recommended during the approach of a Z cut.

6. When using a tool with a diameter of @ 0.5 or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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A E'C P R4' H wﬁu%1¢giﬁ§§ Cutting Condition

N FROM
%ﬁtﬂﬁu Regular Milling

EH- TUIN\— R S BB
A Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQC) (~66HRC)
; EEEE EDIEE EEEE | EXDEE EEREE XDEE
SR RE B MR d d ap d d ap ae d d ap
e 1 Ecﬁrf") (mlr::fmin) (o) (Srﬁiene") (mlr::/emin) (o) (mm) (Sgier?") (mlr::fmin) (i)

6 17,000 | 2,180 0.048 0.54 16,000 | 1,880 0.04 0.45 13,500 | 1,320 0.024 0.36
8 16,000 | 1,880 0.031 0.458 | 15,500 | 1,650 0.026 0.382 | 12,500 | 1,130 0.016 0.306
R0.2 | 10 14,500 | 1,500 0.022 0.35 13,500 | 1,350 0.018 0.292 [ 11,000 950 0.011 0.234
12 13,500 | 1,350 0.014 0.324 | 12,500 | 1,190 0.012 0.27 10,500 830 0.007 0.216
16 9,150 800 0.008 0.134 8,650 690 0.007 0.112 7,150 480 0.004 0.09
6 17,000 | 2,180 0.072 0.54 16,000 | 1,880 0.06 0.45 13,500 | 1,320 0.036 0.36
8 16,000 | 1,880 0.047 0.458 | 15,500 | 1,650 0.039 0.382 [ 12,500 | 1,130 0.023 0.306
R0.3 | 10 14,500 | 1,500 0.032 0.35 13,500 | 1,350 0.027 0.292 [ 11,000 950 0.016 0.234
12 13,500 | 1,350 0.022 0.324 [ 12,500 | 1,190 0.018 0.27 10,500 830 0.011 0.216
16 9,150 800 0.012 0.134 8,650 690 0.01 0.112 7,150 480 0.006 0.09
8 13,000 | 2,180 0.024 0.72 13,000 | 1,950 0.02 0.6 11,500 | 1,500 0.012 0.48
10 12,000 | 1,950 0.019 0.612 [ 12,000 | 1,730 0.016 0.51 11,000 | 1,370 0.01 0.408
12 11,500 | 1,730 0.012 0.504 [ 11,500 | 1,580 0.01 0.42 10,000 | 1,220 0.006 0.336

15

RO 16 10,000 | 1,350 0.007 0.432 [ 10,000 | 1,200 0.006 0.36 8,900 950 0.004 0.288
20 9,300 | 1,100 0.005 0.216 9,300 980 0.004 0.18 8,250 770 0.002 0.144
25 8,600 950 0.002 0.144 8,600 840 0.002 0.12 7,650 660 0.001 0.096
8 13,000 | 2,180 0.048 0.72 13,000 | 1,950 0.04 0.6 11,500 | 1,500 0.024 0.48
10 12,000 | 1,950 0.038 0.612 [ 12,000 | 1,730 0.032 0.51 11,000 | 1,370 0.019 0.408
RO.2 12 11,500 | 1,730 0.024 0.504 [ 11,500 | 1,580 0.02 0.42 10,000 | 1,220 0.012 0.336

16 10,000 | 1,350 0.014 0.432 [ 10,000 | 1,200 0.012 0.36 8,900 950 0.007 0.288
20 9,300 | 1,100 0.01 0.216 9,300 980 0.008 0.18 8,250 770 0.005 0.144
2 25 8,600 950 0.005 0.144 8,600 840 0.004 0.12 7,650 660 0.002 0.096
8 13,000 | 2,180 0.072 0.72 13,000 | 1,950 0.06 0.6 11,500 | 1,500 0.036 0.48
10 12,000 | 1,950 0.058 0.612 | 12,000 | 1,730 0.048 0.51 11,000 | 1,370 0.029 0.408
RO.3 | 12 11,500 | 1,730 0.036 0.504 | 11,500 | 1,580 0.03 0.42 10,000 | 1,220 0.018 0.336
16 10,000 | 1,350 0.022 0.432 | 10,000 | 1,200 0.018 0.36 8,900 950 0.011 0.288
20 9,300 | 1,100 0.014 0.216 9,300 980 0.012 0.18 8,250 770 0.007 0.144
8 13,000 | 2,180 0.09 0.72 13,000 | 1,950 0.075 0.6 11,500 | 1,500 0.045 0.48
10 12,000 | 1,950 0.072 0.612 | 12,000 | 1,730 0.06 0.51 11,000 | 1,370 0.036 0.408
12 11,500 | 1,730 0.044 0.504 [ 11,500 | 1,580 0.037 0.42 10,000 | 1,220 0.022 0.336

RO.5 16 10,000 | 1,350 0.026 0.432 | 10,000 | 1,200 0.022 0.36 8,900 950 0.013 0.288
20 9,300 | 1,100 0.018 0.216 9,300 980 0.015 0.18 8,250 770 0.009 0.144
25 8,600 950 0.011 0.144 8,600 840 0.009 0.12 7,650 660 0.005 0.096
RO.2 10 11,500 | 2,400 0.048 0.9 10,500 | 1,800 0.04 0.75 9,150 | 1,500 0.024 0.6
25 20 8,900 | 1,500 0.024 0.54 8,000 | 1,110 0.02 0.45 7,150 950 0.012 0.36
RO.5 10 11,500 | 2,400 0.09 0.9 10,500 | 1,800 0.075 0.75 9,150 | 1,500 0.045 0.6

20 8,900 | 1,500 0.044 0.54 8,000 | 1,110 0.037 0.45 7,150 950 0.022 0.36

1. 84, NIV [ZEIEDS DEEDENDDZESERATEL.

2. THHEEAREIA (S5 U T T 7 T O— R FREEDOMEVGIHEREZ SERT SV, SBEHOUEITE. MQL (FAILZZA RI—3 Y ) Z#EVLET,
3. ER(E FEFMNIOABEOAEVWINITAATOERTY . MIHAR. EigalE. O—2 RFEFORRICKD . BEERE. XD FE. YHARS ZHE TS0,

4. 00D, iRE). ERSFVHIENRET 255, BEHEE. ZDFE. HARS ZRHET 0,

5. ZFBAR D7 TO—F73:EE LT (NUAIL) (ER (57 7) TOMIZH#HLET .

6. $0.5 KiEHDWEL/D (PANRT ) B0 ETIE DFNFEBDEATIET 2T ENHD XTI DT, YIEIRRZ R TUIHIKEORBZITO TS,
7. BERRENRNET 155 (F. DEERELRXDEREZ ERICH U CAUEERTTIFTTEL,

@ [ NEXT )



HEM- TV \— R 0 55 3
4 Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
) = 03 = S TF = 03
A e | BIR e R il - o o
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
8 9,550 | 2,250 0.048 1.08 8,600 1,730 0.04 0.9 7,650 | 1,250 0.024 0.72
12 9,550 | 2,250 0.048 1.08 8,600 | 1,730 0.04 0.9 7,650 | 1,250 0.024 0.72
16 8,500 1,800 0.034 0.864 7,650 1,370 0.028 0.72 6,800 990 0.017 0.576
R0.2 | 20 7400 | 1,490 0.022 0.734 6,700 | 1,130 0.018 0.612 5,950 830 0.011 0.49
25 7,100 1,250 0.014 0.648 6,400 960 0.012 0.54 5,700 690 0.007 0.432
30 6,900 | 1,140 0.01 0.324 6,200 870 0.008 0.27 5,500 630 0.005 0.216
35 6,350 990 0.007 0.216 5,700 750 0.006 0.18 5,100 560 0.004 0.144
12 9,550 | 2,250 0.072 1.08 8,600 | 1,730 0.06 0.9 7,650 | 1,250 0.036 0.72
16 8,500 | 1,800 0.05 0.864 7,650 1,370 0.042 0.72 6,800 990 0.025 0.576
3 RO3 20 7400 | 1,490 0.032 0.734 6,700 | 1,130 0.027 0.612 5,950 830 0.016 0.49
’ 25 7,100 1,250 0.022 0.648 6,400 960 0.018 0.54 5,700 690 0.011 0.432
30 6,900 | 1,140 0.014 0.324 6,200 870 0.012 0.27 5,500 630 0.007 0.216
35 6,350 990 0.011 0.216 5,700 750 0.009 0.18 5,100 560 0.005 0.144
12 9,550 | 2,250 0.09 1.08 8,600 | 1,730 0.075 0.9 7,650 | 1,250 0.045 0.72
16 8,500 1,800 0.062 0.864 7,650 1,370 0.052 0.72 6,800 990 0.031 0.576
ROS 20 7400 | 1,490 0.04 0.734 6,700 1,130 0.033 0.612 5,950 830 0.02 0.49
’ 25 7,100 1,250 0.026 0.648 6,400 960 0.022 0.54 5,700 690 0.013 0.432
30 6,900 | 1,140 0.018 0.324 6,200 870 0.015 0.27 5,500 630 0.009 0.216
35 6,350 990 0.013 0.216 5,700 750 0.011 0.18 5,100 560 0.007 0.144
16 7,150 | 2,050 0.048 1.44 6,450 1,550 0.04 1.2 5,000 970 0.024 0.96
20 6,750 1,950 0.038 1.224 6,100 1,450 0.032 1.02 4,750 910 0.019 0.816
R0.2 | 25 5,950 1,700 0.024 0.979 5,350 1,300 0.02 0.816 4,150 800 0.012 0.653
30 5,550 1,600 0.017 0.893 5,000 1,200 0.014 0.744 3,900 750 0.008 0.595
40 5,150 1,500 0.01 0.432 4,650 1,100 0.008 0.36 3,600 700 0.005 0.288
16 7,150 | 2,050 0.072 1.44 6,450 1,550 0.06 1.2 5,000 970 0.036 0.96
20 6,750 1,950 0.058 1.224 6,100 1,450 0.048 1.02 4,750 910 0.029 0.816
R0.3 | 25 5,950 | 1,700 0.036 0.979 5,350 | 1,300 0.03 0.816 4,150 800 0.018 0.653
30 5,550 1,600 0.025 0.893 5,000 1,200 0.021 0.744 3,900 750 0.013 0.595
40 5,150 | 1,500 0.014 0.432 4,650 | 1,100 0.012 0.36 3,600 700 0.007 0.288
4 16 7,150 | 2,050 0.09 1.44 6,450 1,550 0.075 1.2 5,000 970 0.045 0.96
20 6,750 | 1,950 0.072 1.224 6,100 | 1,450 0.06 1.02 4,750 910 0.036 0.816
ROS 25 5,950 1,700 0.044 0.979 5,350 1,300 0.037 0.816 4,150 800 0.022 0.653
30 5,550 | 1,600 0.031 0.893 5,000 | 1,200 0.026 0.744 3,900 750 0.016 0.595
40 5,150 1,500 0.018 0.432 4,650 1,100 0.015 0.36 3,600 700 0.009 0.288
50 4,550 | 1,300 0.011 0.259 4,100 980 0.009 0.216 3,150 610 0.005 0.173
16 7,150 | 2,050 0.144 1.44 6,450 1,550 0.12 1.2 5,000 970 0.072 0.96
20 6,750 | 1,950 0.12 1.224 6,100 1,450 0.1 1.02 4,750 910 0.06 0.816
R1 25 5,950 1,700 0.072 0.979 5,350 1,300 0.06 0.816 4,150 800 0.036 0.653
30 5,550 1,600 0.048 0.893 5,000 1,200 0.04 0.744 3,900 750 0.024 0.595
40 5,150 1,500 0.029 0.432 4,650 1,100 0.024 0.36 3,600 700 0.014 0.288
PHARE
Depth of Cut

1. Use a rigid and precise machine and holder.

2. When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.

3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding condition,
etc., please adjust the speed, feed and the depth of cut.

4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.

5. Helical or ramp milling is recommended during the approach of a Z cut.

6. When using a tool with a diameter of @ 0.5 or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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A E'C P R4' H wﬁu%1¢giﬁ§§ Cutting Condition

ﬁ“ﬁtﬂ‘ﬁ“ (%Eﬁﬁﬂ:lﬂ'ﬂﬂl) Side Milling (Contour Line Finish Milling)

|ES- TV )\~ RV BEH BEH
REAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
) — 0 = %03 = 0
2| re (TR St S 2 AR - o &
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
0.5 | 50,000 700 0.006 0.007 | 43,000 550 0.005 0.006 [ 43,000 520 0.003 0.005
R0.02 1 47,500 680 0.006 0.007 | 40,500 520 0.005 0.006 | 40,500 490 0.003 0.005
1.5 | 45,000 540 0.005 0.006 | 38,000 420 0.004 0.005 38,000 400 0.002 0.004
0.2 2 42,000 300 0.004 0.006 | 35,500 230 0.003 0.005 | 35,500 220 0.002 0.004
’ 0.5 | 50,000 700 0.006 0.007 | 43,000 550 0.005 0.006 [ 43,000 520 0.003 0.005
R0.05 1 47,500 680 0.006 0.007 | 40,500 520 0.005 0.006 | 40,500 490 0.003 0.005
1.5 | 45,000 540 0.005 0.006 | 38,000 420 0.004 0.005 38,000 400 0.002 0.004
2 42,000 300 0.004 0.006 | 35,500 230 0.003 0.005 | 35,500 220 0.002 0.004
1 43,000 850 0.006 0.011 38,000 690 0.005 0.009 33,500 530 0.003 0.007
1.5 | 40,000 740 0.006 0.011 35,000 590 0.005 0.009 | 30,500 440 0.003 0.007
R0.02 2 36,000 610 0.005 0.01 32,000 500 0.004 0.008 28,000 370 0.002 0.006
2.5 [ 32,000 480 0.004 0.01 28,000 380 0.003 0.008 | 24,500 290 0.002 0.006
03 3 28,000 220 0.002 0.008 | 24,500 180 0.002 0.007 21,500 130 0.001 0.006
’ 1 43,000 850 0.006 0.011 38,000 690 0.005 0.009 | 33,500 530 0.003 0.007
1.5 [ 40,000 740 0.006 0.011 35,000 590 0.005 0.009 30,500 440 0.003 0.007
R0O.05 | 2 36,000 610 0.005 0.01 32,000 500 0.004 0.008 | 28,000 370 0.002 0.006
2.5 | 32,000 480 0.004 0.01 28,000 380 0.003 0.008 24,500 290 0.002 0.006
3 28,000 220 0.002 0.008 | 24,500 180 0.002 0.007 21,500 130 0.001 0.006
1 39,500 1,510 0.007 0.014 | 32,000 1,170 0.006 0.012 28,500 820 0.004 0.01
1.5 | 39,500 1,510 0.007 0.014 [ 32,000 1,170 0.006 0.012 28,500 820 0.004 0.01
R0.02 2 37,000 1,370 0.007 0.014 | 30,500 1,050 0.006 0.012 27,000 750 0.004 0.01
’ 2.5 | 33,500 1,130 0.006 0.012 27,500 870 0.005 0.01 24,500 620 0.003 0.008
3 30,500 950 0.005 0.01 25,000 720 0.004 0.008 22,500 510 0.002 0.006
4 28,500 760 0.002 0.007 23,500 590 0.002 0.006 20,500 420 0.001 0.005
1 39,500 1,510 0.007 0.014 | 32,000 1,170 0.006 0.012 28,500 820 0.004 0.01
04 1.5 | 39,500 1,510 0.007 0.014 | 32,000 1,170 0.006 0.012 28,500 820 0.004 0.01
R0.05 2 37,000 | 1,370 0.007 0.014 | 30,500 1,050 0.006 0.012 | 27,000 750 0.004 0.01
2.5 | 33,500 1,130 0.006 0.012 | 27,500 870 0.005 0.01 24,500 620 0.003 0.008
3 30,500 950 0.005 0.01 25,000 720 0.004 0.008 | 22,500 510 0.002 0.006
4 28,500 760 0.002 0.007 | 23,500 590 0.002 0.006 20,500 420 0.001 0.005
1 39,500 | 1,510 0.012 0.014 | 32,000 | 1,170 0.01 0.012 | 28,500 820 0.006 0.01
RO.1 2 37,000 1,370 0.012 0.014 | 30,500 1,050 0.01 0.012 27,000 750 0.006 0.01
3 30,500 950 0.008 0.01 25,000 720 0.007 0.008 | 22,500 510 0.004 0.006
4 28,500 760 0.005 0.007 23,500 590 0.004 0.006 20,500 420 0.002 0.005
1 34,500 | 1,460 0.007 0.018 | 28,500 | 1,170 0.006 0.015 | 24,000 870 0.004 0.012
2 34,500 1,460 0.007 0.018 | 28,500 1,170 0.006 0.015 24,000 870 0.004 0.012
R0.02 3 32,500 | 1,230 0.007 0.016 | 27,000 990 0.006 0.013 | 22,500 740 0.004 0.01
4 26,500 900 0.004 0.012 | 22,500 720 0.003 0.01 18,500 540 0.002 0.008
5 25,000 740 0.002 0.008 | 20,500 590 0.002 0.007 17,500 440 0.001 0.006
6 23,000 650 0.001 0.007 19,000 510 0.001 0.006 16,000 390 0.001 0.005
1 34,500 | 1,460 0.007 0.018 | 28,500 | 1,170 0.006 0.015 | 24,000 870 0.004 0.012
2 34,500 1,460 0.007 0.018 [ 28,500 1,170 0.006 0.015 24,000 870 0.004 0.012
05 | RO.05 3 32,500 | 1,230 0.007 0.016 | 27,000 990 0.006 0.013 | 22,500 740 0.004 0.01
4 26,500 900 0.004 0.012 22,500 720 0.003 0.01 18,500 540 0.002 0.008
5 25,000 740 0.002 0.008 | 20,500 590 0.002 0.007 17,500 440 0.001 0.006
6 23,000 650 0.001 0.007 19,000 510 0.001 0.006 16,000 390 0.001 0.005
1 34,500 1,460 0.012 0.018 | 28,500 1,170 0.01 0.015 24,000 870 0.006 0.012
2 34,500 1,460 0.012 0.018 | 28,500 1,170 0.01 0.015 24,000 870 0.006 0.012
RO.T 3 32,500 1,230 0.012 0.016 | 27,000 990 0.01 0.013 22,500 740 0.006 0.01
’ 4 26,500 900 0.007 0.012 22,500 720 0.006 0.01 18,500 540 0.004 0.008
5 25,000 740 0.005 0.008 | 20,500 590 0.004 0.007 17,500 440 0.002 0.006
6 23,000 650 0.004 0.007 19,000 510 0.003 0.006 16,000 390 0.002 0.005
1. B UL BB S DIEORNEDE SER T,
2. UTHIHRSREIA [CFH U T TP J O— e FFEMEDMEWIHEEFZ SERT SV FAESEOYHEITIE. MQL (A (VA RI—5V M) %=
HRWULED.
3. EXR(E EFEHINT (AIE) ORFOMEVIIIHRTOERTY . NI, #iHblt. O—JFRFEORRICKD . BEEE. XD RE.
PHARS ZHETE L,

4. VUL, IR8). ERSVHIEDREY 2155, HEERE. X DEE. HARS ZHET 0.

5. ZYBAKD 7 7O—-F73EE LT HIl (NUAIL) (&R (52 7) TONMTIZHEH LET
6. $0.5 Kifids DWEL/D (7 ARG bE) M10LLE T, DTDEERDEATIET 2T EHHDE T DT, FIHHARZR TUIHIREDORABZT > T,
7. MIEEZEREINDBEGF. DEERE. EDEE. VIABZINA TEATEL.

8. EEENNET G, BEERE LXDEEZ ERICH U TCRAUEETTIFTTEL,
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HEH- TU)\— RV HEE HER

REA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQ) (~66HRC)

e | pp |ETE SRR EDEE BRE [20RE | | .. B e
DC LU pfee.d Feed Sp{ee_d Feed' i) (mm) Spggd Feed ()
(min™) (mm/min) (min™) (mm/min) o] (min™) (mm/min)

2 31,000 | 1,580 0.014 0.022 | 26,500 | 1,280 0.012 0.018 [ 24,000 | 1,040 0.007 0.014
0.6 | RO.1 4 26,000 | 1,110 0.011 0.014 | 22,000 900 0.009 0.012 | 20,000 740 0.005 0.01
6 22,500 800 0.005 0.011 19,000 650 0.004 0.009 | 17,000 530 0.002 0.007
2 30,000 | 1,800 0.007 0.026 [ 26,000 | 1,560 0.006 0.022 | 24,000 | 1,220 0.004 0.018
R0.02| 4 27,000 | 1,420 0.005 0.019 [ 23,500 | 1,210 0.004 0.016 | 21,500 940 0.002 0.013
6 22,500 980 0.002 0.012 [ 19,500 830 0.002 0.01 18,000 650 0.001 0.008
2 30,000 | 1,800 0.007 0.026 [ 26,000 | 1,560 0.006 0.022 | 24,000 | 1,220 0.004 0.018
0.7 |R0.05| 4 27,000 | 1,420 0.005 0.019 [ 23,500 | 1,210 0.004 | 0.016 | 21,500 940 0.002 0.013
6 22,500 980 0.002 0.012 [ 19,500 830 0.002 0.01 18,000 650 0.001 0.008
2 30,000 | 1,800 0.018 0.026 [ 26,000 | 1,560 0.015 0.022 | 24,000 | 1,220 0.009 0.018
RO.1 4 27,000 | 1,420 0.014 0.019 [ 23,500 | 1,210 0.012 0.016 | 21,500 940 0.007 0.013
6 22,500 980 0.011 0.012 [ 19,500 830 0.009 0.01 18,000 650 0.005 0.008
RO.T 4 29,000 | 1,800 0.018 0.024 [ 25,500 | 1,580 0.015 0.02 23,500 | 1,190 0.009 0.016
6 23,500 | 1,280 0.014 0.017 [ 21,000 | 1,080 0.012 0.014 | 19,500 830 0.007 0.011
0.8 4 29,000 | 1,800 0.024 0.024 | 25,500 | 1,580 0.02 0.02 23,500 | 1,190 0.012 0.016
RO.2 6 23,500 | 1,280 0.019 0.017 | 21,000 | 1,080 0.016 0.014 | 19,500 830 0.01 0.011
8 22,000 | 1,040 0.01 0.012 | 19,500 890 0.008 0.01 18,000 680 0.005 0.008
09 |ROA 4 28,000 | 2,020 0.018 0.03 25,000 | 1,690 0.015 0.025 | 23,000 | 1,330 0.009 0.02
8 21,500 | 1,360 0.011 0.024 | 19,000 | 1,140 0.009 0.02 17,500 890 0.005 0.016
4 27,000 | 2,250 0.007 0.036 | 24,500 | 1,880 0.006 0.03 22,500 | 1,500 0.004 0.024
6 24,000 | 1,800 0.007 0.032 | 21,500 | 1,500 0.006 0.027 | 20,000 | 1,200 0.004 0.022
R0.05| 8 21,000 | 1,430 0.004 0.025 | 19,000 | 1,190 0.003 0.021 17,500 930 0.002 0.017
10 19,500 | 1,160 0.004 0.018 | 17,500 960 0.003 0.015 | 16,500 770 0.002 0.012
12 18,000 | 1,010 0.004 0.016 | 16,000 840 0.003 0.013 | 15,000 660 0.002 0.01
4 27,000 | 2,250 0.018 0.036 | 24,500 | 1,880 0.015 0.03 22,500 | 1,500 0.009 0.024
6 24,000 | 1,800 0.018 0.032 [ 21,500 | 1,500 0.015 0.027 | 20,000 | 1,200 0.009 0.022
RO.1 8 21,000 | 1,430 0.011 0.025 [ 19,000 | 1,190 0.009 0.021 17,500 930 0.005 0.017
10 19,500 | 1,160 0.007 0.018 [ 17,500 960 0.006 0.015 | 16,500 770 0.004 0.012
12 18,000 | 1,010 0.005 0.016 | 16,000 840 0.004 0.013 | 15,000 660 0.002 0.01
1 4 27,000 | 2,250 0.024 0.036 [ 24,500 | 1,880 0.02 0.03 22,500 | 1,500 0.012 0.024
6 24,000 | 1,800 0.024 0.032 [ 21,500 | 1,500 0.02 0.027 | 20,000 | 1,200 0.012 0.022
8 21,000 | 1,430 0.014 0.025 [ 19,000 | 1,190 0.012 0.021 17,500 930 0.007 0.017

RO.2 | 10 19,500 | 1,160 0.01 0.018 | 17,500 960 0.008 0.015 | 16,500 770 0.005 0.012
12 18,000 | 1,010 0.007 0.016 [ 16,000 840 0.006 0.013 | 15,000 660 0.004 0.01

16 14,500 710 0.005 0.012 | 13,000 590 0.004 0.01 12,000 470 0.002 0.008
20 12,000 510 0.004 0.011 11,000 420 0.003 0.009 | 10,000 330 0.002 0.007

4 27,000 | 2,250 0.036 0.036 | 24,500 | 1,880 0.03 0.03 22,500 | 1,500 0.018 0.024
6 24,000 | 1,800 0.036 0.032 | 21,500 | 1,500 0.03 0.027 | 20,000 | 1,200 0.018 0.022
RO.3 8 21,000 | 1,430 0.022 0.025 | 19,000 | 1,190 0.018 0.021 17,500 930 0.011 0.017
0 19,500 | 1,160 0.014 0.018 | 17,500 960 0.012 0.015 | 16,500 770 0.007 0.012

2 18,000 | 1,010 0.011 0.016 | 16,000 840 0.009 | 0.013 | 15,000 660 0.005 0.01
6 22,500 | 2,180 0.019 0.043 | 21,000 | 1,880 0.016 | 0.036 | 19,000 | 1,440 0.01 0.029
RO.2 8 20,000 | 1,730 0.011 0.034 | 18,500 | 1,470 0.009 | 0.028 | 17,000 | 1,140 0.005 0.022
12 10 18,500 | 1,500 0.006 0.025 | 17,500 | 1,290 0.005 0.021 16,000 | 1,010 0.003 0.017
6 22,500 | 2,180 0.029 0.043 | 21,000 | 1,880 0.024 | 0.036 | 19,000 | 1,440 0.014 0.029
RO.3 8 20,000 | 1,730 0.016 0.034 | 18,500 | 1,470 0.013 0.028 | 17,000 | 1,140 0.008 0.022
10 18,500 | 1,500 0.01 0.025 | 17,500 | 1,290 0.008 0.021 16,000 | 1,010 0.005 0.017

1. Use arigid and precise machine and holder.
2. When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding condition,
etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. When using a tool with a diameter of @ 0.5 or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.
7. Adjust the speed, feed rate, and the depth of the cut according to the shape of the work, rigidity of the machine, and how the work is held.
8.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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A E'C P R4' H t’]ﬁ“%1¢§$§§ Cutting Condition

N FROM
ﬁ“ﬁtﬂ‘ﬁ“ (%Eﬁﬁilfﬂﬂl) Side Milling (Contour Line Finish Milling)

EH- TUIN\— R SRE BB
A Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQC) (~66HRC)
; EEEE EDIEE EEEE | EXDEE EEREE XDEE
SR RE B MR d d ap d d ap ae d d ap
e 1 Ecﬁrf") (mlr::fmin) (o) (Srﬁiene") (mlr::/emin) (o) (mm) (Sgier?") (mlr::fmin) (i)

6 21,000 | 2,630 0.024 0.054 | 18,500 | 2,180 0.02 0.045 | 16,000 | 1,580 0.012 0.036
8 20,000 | 2,250 0.024 0.054 | 17,500 | 1,880 0.02 0.045 | 15,500 | 1,370 0.012 0.036
R0.2 | 10 17,500 | 1,880 0.022 0.043 | 15,500 | 1,580 0.018 0.036 | 13,500 | 1,140 0.011 0.029
12 16,500 | 1,650 0.014 0.037 | 14,500 | 1,370 0.012 0.031 12,500 | 1,010 0.007 0.025
16 11,000 960 0.01 0.026 | 10,000 800 0.008 0.022 8,650 590 0.005 0.018

6 21,000 | 2,630 0.036 0.054 | 18,500 | 2,180 0.03 0.045 | 16,000 | 1,580 0.018 0.036

8 20,000 | 2,250 0.036 0.054 | 17,500 | 1,880 0.03 0.045 [ 15,500 | 1,370 0.018 0.036
R0.3 | 10 17,500 | 1,880 0.032 0.043 | 15,500 | 1,580 0.027 0.036 | 13,500 | 1,140 0.016 0.029
12 16,500 | 1,650 0.022 0.037 | 14,500 | 1,370 0.018 0.031 12,500 | 1,010 0.011 0.025
16 11,000 960 0.014 0.026 | 10,000 800 0.012 0.022 8,650 590 0.007 0.018

8 16,500 | 2,780 0.018 0.072 | 16,000 | 2,400 0.015 0.06 15,000 | 2,030 0.009 0.048
10 15,500 | 2,480 0.018 0.072 [ 15,500 | 2,180 0.015 0.06 14,500 | 1,800 0.009 0.048
12 14,500 | 2,250 0.018 0.065 [ 14,500 | 1,950 0.015 0.054 | 13,500 | 1,580 0.009 0.043

15

RO 16 13,000 | 1,730 0.011 0.05 12,500 | 1,500 0.009 | 0.042 | 12,000 | 1,250 0.005 0.034
20 12,000 | 1,410 0.007 0.036 [ 11,500 | 1,230 0.006 | 0.03 11,000 | 1,020 0.004 0.024

25 11,000 | 1,200 0.005 0.032 [ 11,000 | 1,050 0.004 | 0.027 | 10,000 870 0.002 0.022

8 16,500 | 2,780 0.024 0.072 [ 16,000 | 2,400 0.02 0.06 15,000 | 2,030 0.012 0.048

10 15,500 | 2,480 0.024 0.072 [ 15,500 | 2,180 0.02 0.06 14,500 | 1,800 0.012 0.048

RO.2 12 14,500 | 2,250 0.024 0.065 [ 14,500 | 1,950 0.02 0.054 | 13,500 | 1,580 0.012 0.043

16 13,000 | 1,730 0.014 0.05 12,500 | 1,500 0.012 0.042 | 12,000 | 1,250 0.007 0.034
20 12,000 | 1,410 0.01 0.036 [ 11,500 | 1,230 0.008 0.03 11,000 | 1,020 0.005 0.024
2 25 11,000 | 1,200 0.007 0.032 [ 11,000 | 1,050 0.006 0.027 | 10,000 870 0.004 0.022

8 16,500 | 2,780 0.036 0.072 | 16,000 | 2,400 0.03 0.06 15,000 | 2,030 0.018 0.048
10 15,500 | 2,480 0.036 0.072 | 15,500 | 2,180 0.03 0.06 14,500 | 1,800 0.018 0.048
RO.3 | 12 14,500 | 2,250 0.036 0.065 | 14,500 | 1,950 0.03 0.054 | 13,500 | 1,580 0.018 0.043
16 13,000 | 1,730 0.022 0.05 12,500 | 1,500 0.018 0.042 | 12,000 | 1,250 0.011 0.034
20 12,000 | 1,410 0.014 0.036 | 11,500 | 1,230 0.012 0.03 11,000 | 1,020 0.007 0.024

8 16,500 | 2,780 0.06 0.072 | 16,000 | 2,400 0.05 0.06 15,000 | 2,030 0.03 0.048
10 15,500 | 2,480 0.06 0.072 | 15,500 | 2,180 0.05 0.06 14,500 | 1,800 0.03 0.048
12 14,500 | 2,250 0.06 0.065 [ 14,500 | 1,950 0.05 0.054 | 13,500 | 1,580 0.03 0.043

RO.5 16 13,000 | 1,730 0.036 0.05 12,500 | 1,500 0.03 0.042 | 12,000 | 1,250 0.018 0.034

20 12,000 | 1,410 0.024 0.036 [ 11,500 | 1,230 0.02 0.03 11,000 | 1,020 0.012 0.024

25 11,000 | 1,200 0.018 0.032 [ 11,000 | 1,050 0.015 0.027 | 10,000 870 0.009 0.022
RO.2 10 13,000 | 2,780 0.024 0.09 13,000 | 2,100 0.02 0.075 [ 12,000 | 2,030 0.012 0.06

25 20 10,000 | 1,730 0.014 0.062 [ 10,000 | 1,340 0.012 0.052 9450 | 1,250 0.007 0.042
RO5 10 13,000 | 2,780 0.06 0.09 13,000 | 2,100 0.05 0.075 | 12,000 | 2,030 0.03 0.06

20 10,000 | 1,730 0.036 0.062 | 10,000 | 1,340 0.03 0.052 9,450 | 1,250 0.018 0.042

1. 8. RILY B S DBEDBEVEDZECHEATEL,

2. SIEBHAFAREIM (T U T T T O—K G FEEEDQ NSV EIEIHEZ SEAT V. REEDOYHEITIE. MQL (AR -5V
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PHARS ZRBE TS0,
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SHE- U\ — R FE BN
4 Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQC) (~66HRC)

RC min)  (mm/min) ™ min") | mm/min) | ™ (mm) min)  (mm/min) ™
8 12,000 | 3,000 0.024 0.096 11,000 2,100 0.02 0.08 10,000 | 1,650 0.012 0.064
12 12,000 | 3,000 0.024 0.096 11,000 2,100 0.02 0.08 10,000 | 1,650 0.012 0.064
16 10,500 | 2,400 0.024 0.096 9,600 1,730 0.02 0.08 9,000 | 1,320 0.012 0.064
R0.2 | 20 9,300 | 2,030 0.024 0.077 8,400 1,410 0.02 0.064 7,850 | 1,100 0.012 0.051
25 8,900 | 1,650 0.014 0.058 8,050 1,200 0.012 0.048 7,550 920 0.007 0.038
30 8,600 1,500 0.01 0.048 7,800 1,080 0.008 0.04 7,300 840 0.005 0.032
35 7,950 1,320 0.007 0.043 7,200 950 0.006 0.036 6,750 720 0.004 0.029
12 12,000 | 3,000 0.036 0.096 | 11,000 | 2,100 0.03 0.08 10,000 | 1,650 0.018 0.064
16 10,500 | 2,400 0.036 0.096 9,600 1,730 0.03 0.08 9,000 | 1,320 0.018 0.064
3 RO.3 20 9,300 | 2,030 0.036 0.077 8,400 1,410 0.03 0.064 7,850 | 1,100 0.018 0.051
’ 25 8,900 | 1,650 0.022 0.058 8,050 1,200 0.018 0.048 7,550 920 0.011 0.038
30 8,600 1,500 0.014 0.048 7,800 1,080 0.012 0.04 7,300 840 0.007 0.032
35 7,950 1,320 0.011 0.043 7,200 950 0.009 0.036 6,750 720 0.005 0.029
12 12,000 | 3,000 0.06 0.096 | 11,000 | 2,100 0.05 0.08 10,000 | 1,650 0.03 0.064
16 10,500 | 2,400 0.06 0.096 9,600 1,730 0.05 0.08 9,000 | 1,320 0.03 0.064
ROS 20 9,300 | 2,030 0.06 0.077 8,400 1,410 0.05 0.064 7,850 | 1,100 0.03 0.051
25 8,900 1,650 0.036 0.058 8,050 1,200 0.03 0.048 7,550 920 0.018 0.038
30 8,600 | 1,500 0.024 0.048 7,800 1,080 0.02 0.04 7,300 840 0.012 0.032
35 7,950 1,320 0.018 0.043 7,200 950 0.015 0.036 6,750 720 0.009 0.029
16 7,900 | 2,500 0.024 0.096 7,150 2,050 0.02 0.08 6,450 | 1,450 0.012 0.064
20 7450 | 2,400 0.024 0.096 6,750 1,950 0.02 0.08 6,100 | 1,350 0.012 0.064
RO.2 25 6,550 | 2,000 0.024 0.086 5,950 1,650 0.02 0.072 5,350 | 1,150 0.012 0.058
30 6,100 1,650 0.017 0.067 5,550 1,350 0.014 0.056 5,000 960 0.008 0.045
40 5,700 1,300 0.01 0.048 5,150 1,050 0.008 0.04 4,650 730 0.005 0.032
16 7,900 | 2,500 0.036 0.096 7,150 2,050 0.03 0.08 6,450 | 1,450 0.018 0.064
20 7,450 | 2,400 0.036 0.096 6,750 1,950 0.03 0.08 6,100 | 1,350 0.018 0.064
RO.3 25 6,550 | 2,000 0.036 0.086 5,950 1,650 0.03 0.072 5,350 | 1,150 0.018 0.058
30 6,100 | 1,650 0.025 0.067 5,550 1,350 0.021 0.056 5,000 960 0.013 0.045
40 5,700 1,300 0.014 0.048 5,150 1,050 0.012 0.04 4,650 730 0.007 0.032
4 16 7,900 | 2,500 0.06 0.096 7,150 2,050 0.05 0.08 6,450 | 1,450 0.03 0.064
20 7450 | 2,400 0.06 0.096 6,750 1,950 0.05 0.08 6,100 | 1,350 0.03 0.064
ROS 25 6,550 | 2,000 0.06 0.086 5,950 1,650 0.05 0.072 5,350 | 1,150 0.03 0.058
30 6,100 1,650 0.042 0.067 5,550 1,350 0.035 0.056 5,000 960 0.021 0.045
40 5,700 1,300 0.024 0.048 5,150 1,050 0.02 0.04 4,650 730 0.012 0.032
50 5,000 960 0.018 0.043 4,550 790 0.015 0.036 4,100 550 0.009 0.029
16 7,900 | 2,500 0.096 0.096 7,150 2,050 0.08 0.08 6,450 | 1,450 0.048 0.064
20 7,450 | 2,400 0.096 0.096 6,750 1,950 0.08 0.08 6,100 | 1,350 0.048 0.064
R1 25 6,550 | 2,000 0.096 0.086 5,950 1,650 0.08 0.072 5,350 | 1,150 0.048 0.058
30 6,100 1,650 0.067 0.067 5,550 1,350 0.056 0.056 5,000 960 0.034 0.045
40 5,700 1,300 0.038 0.048 5,150 1,050 0.032 0.04 4,650 730 0.019 0.032

UHARE
Depth of Cut

1. Use arigid and precise machine and holder.
2. When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding condition,
etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. When using a tool with a diameter of @ 0.5 or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.
7. Adjust the speed, feed rate, and the depth of the cut according to the shape of the work, rigidity of the machine, and how the work is held.
8.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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