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Recommended cutting

1. When first using this tool, the feeding speed is suggested to set at 50% of the aforesaid data for test cutting. The
feeding speed is allowed to gradually increase when the cutting condition becomes stable.

2. Please use high precision/rigidity and better balanced chucking sets. If the cutting precision is over 0.01mm,
process the cutting after resetting.

3. Keeping the length of the cutting tool extending the chuck be shorter be better. If the length becomes much
longer, please reduce the turning speed, feeding speed, and/or cutting volume.

4. Please reduce the turning speed of spindle, feeding speed, or cutting volume if abnormal vibration and noises
occur during the cutting.

5. In order to avoid both breaking of the blade and over cutting, please use the smooth milling cutting method.

6. For better cooling of the steel materials, please use air or spraying types. For stainless steel, titanium alloy, and
heat-resistant alloy, please use non-water solution cutting fluid.

Tolerance End Mills

oD
Shank End Mills VT Square End Mills
@D (6h) Tolerance Tolerance
Flute @ D
@D3 ~@D8 0 oD oD1~@D5 +0 |
-0.008 - 0.020 \
-0 +0
@D 10 - 0.009 — @D6 - 0.025
-0 +0
@D12 ~@D16 ... G - 0,030
-0 +0
@D 20 20013 @D 10 - 0.035
5 (0)
@D12 ~@D20 - 0.040
R R
Ball Nose End Mills \y Corner Radius R
R Tolerance End Mills
y Flute @ D Tolerance
RO5 ~R5 +8811(()) | @D1~@D5 +g.020
- 0. - "
+0.015 +0.020
R6 - 0.015 Vb -0
+0.020 +0.030
R8 ~R10 - 0.020 @D8 -0
+0.030
@D10 -0 Ll
- 201> o0
+0.030
@D 16 -0
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Quality Carbide and Coating

Application

MG 10 MG 12 MG 9 MG 10 | For titanium alloys, heat-resistant
0.6 um 0.4 um 0.2 um 06 T alloys austenitic steels, grey cast

iron, fiberglass reinforced plastics.
HRc <60 HRc <65 [gl3{eaT4"
K30-K40 K20-K30 K05-K10

Drill/milling application,e.g.for

titanium alloys, heat-resistant
10.0 12.0 9.0 MG 12 alloys, stainless steels, hardned
90.0 88.0 91.0 04 Mm steels, grey cast iron, fiberglass
’ ’ : reinforced plastics, composite
0 0 0 materials.
14.4 14.05
Drill/milling application,e.g.for
1610 1680 high wear resistance materials, for
stainless steels, for composite
92.1 926 materials like Kevlar and Graphite
Reinforced Plastics. For PCB
10.5 10.0 routers. For high speed cutting.
~4000 ~4000 For dry cutting.
<02 <02
00 00
00 00
0.6 0.4
(Speed )

MG10 MG12
0.6um 04um

>

30 40 50 60 70

\_ HRc _J
Hard Coatiing Properties
Coating c Nano Thickness Friction Max
Type olor Hardness (1om) Coifficent _ US39€
(Gpa) Temp(°C)
AITiN BLACK 34 1-4 0.70 900 [ |
AITI BLUE-GREY 34 1-4 0.55 850 [ |
CrN METAL-SILVER 18 1-7 0.30 700 []
DIA BLACK 20 0-0.5 0.50 200 [ |
DLC BLACK 20 1-3 0.15 400 [ |
HELICA COPPER 30 1-4 0.25 1000 [
NaC SOFE GOLD 25 1-4 0.80 800 B
nACoB VIOLET-BLUE 45 1-4 0.45 1200 [ |
TiAl  BURGUNDY-VIOLET 33 1-4 0.30 500 [ |
TIALN VIOLET-BLACK 32 1-4 0.60 750 [ |
ZnR WHITE-GOLD 20 1-4 0.45 600 L]
4
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Spindle

Spindle Speed

V (mm,
920 100 120 150 180 200 250 300
0.5 12740 19110 25480 31850 38220 44590 50960 57320 63690 76430 95540 114650 127390 159240 191080
10620 15920 21230 26540 31850 37150 42460 47770 53080 63690 79620 95540 106160 132700 159240
0.7 9100 13650 18200 22750 27300 31850 36400 40950 45500 54590 68240 81890 90990 113740 136490
7960 11940 15920 19900 23890 27870 31850 35830 39810 47770 59710 71660 79620 99520 119430
7080 10620 14150 17690 21230 24770 28310 31850 35390 42640 53080 63690 70770 88460 106160
6370 9550 12740 15920 19110 22290 25480 29660 31850 38220 47770 57320 63390 79620 95540
3180 4780 6370 7960 9550 11150 12740 14330 15920 19110 23890 28660 31850 39810 47770
2120 3180 4250 5310 6370 7430 8490 9550 10620 12740 15920 19110 21230 26540 31850
1590 3290 3180 3980 4780 5570 6370 7170 7960 9550 11940 14330 15920 19900 23890
1910 2550 3180 3820 4460 5100 5730 6370 7640 9550 11460 12740 15920 19110
1060 1590 2120 2650 3180 3720 4250 4780 5310 6370 7960 9550 10620 13270 15920
800 1190 1590 1990 2390 2790 3180 3580 3980 4780 5970 7170 7960 9950 11940
640 960 1270 1590 1910 2230 2550 2870 3180 3820 4780 5730 6370 7960 9550
530 800 1060 1330 1590 1860 2120 2390 2650 3180 3980 4780 5310 6630 7960
450 680 910 1140 1360 1590 1820 2050 2270 2730 3410 4090 4550 5690 6820
420 640 850 1060 1270 1490 1700 1910 2120 2550 3180 3820 4250 5310 6370
400 600 800 1000 1190 1390 1590 1790 1990 2390 2990 3580 3980 4980 5970
480 640 800 960 1110 1270 1430 1590 1910 2390 2870 3180 3980 4780

—_
N
~
o

N
(=}
w
N
o

V = Cutting Speed (m/min)
7U= Circular costant (3.14)

D = Diameter (mm)

N= Rpm (min')

F= N*zxf Z = Cutting Speed (m/min)

f = Feed per Tooth (mm/tooth)
F = Feed (mm/min)

JUD*N
1000

Ball Nose End Milling Diameter

(Ad) Depth of Cut (mm)
0.01 0.02 0.03 0.04 0.05 0.08 0.1 0.15 0.2 0.3
0.2 0.1 0.087 0.120 0.143 0.160 0.173 0.196 0.20
0.4 0.2 0.125 0.174 0.211 0.240 0.265 032 035 0.39 0.40
0.6 0.3 0.154 0.215 0.262 0.299 0332 041 045 0.52 0.57 0.60
0.8 0.4 0.178 0.250 0.304 0.349 0387 048 053 062 0.69 0.77 0.77

1 0.5 0.199 0.280 0.341 0392 0436 054 060 0.71 0.80 0.92 1.00
P 1 0.282 0398 0.486 0.560 0624 0.78 087 1.05 120 143 173  1.96 2.00
3 1.5 0346 0488 0597 0.688 0.768 0.97 1.08 1.31 1.50 1.80 224 265 283 283
4 2 0399 0.564 069 0.796 0.889 1.12 125 1.52 1.74 211 265 3.20 346 4.00
5 25 0.447 0631 0772 0.891 099 125 140 171 196 237 3.00 3.67 4.00 4.90 4.90
6 3 0.489 0.692 0846 0977 1.091 138 154 1.87 215 262 332 4.08 447 5.66 6.00
8 4 0565 0.799 0978 1.129 1261 159 178 217 250 3.04 3.87 4.80 529 6.93 7.75
10 5 0632 0.894 1.094 1262 1411 178 199 243 280 341 436 543 6.00 8.00 9.17
12 6 0693 0.979 1.198 1383 1546 195 218 267 3.07 375 480 5.99 663 894 10.39
14 7 0.748 1.058 1295 1495 1670 211 236 288 332 4.05 520 6.00 721 980 1149
16 8 0.800 1.131 1.384 1598 1786 226 252 3.08 356 434 557 697 775 1058 1249
18 9 0.848 1.199 1468 1.695 1895 239 268 3.27 377 461 592 742 825 1131 1342

20 10 0.894 1.264 1548 1787 1997 252 282 345 398 4.86 624 7.84 872 12.00 14.28

¢ D Calculation of Real Dia.

Y d=2 +Ad (D-Ad)
A7

Cutting Depth (Ad)

N A

The Actual Cutting Size (d)
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Guide for tool selection

§ § Workpiece material

@ 2 o
§ @ D1 z 'ig Page 13 E
S S P HM . N s

W, 0513 2 30° ®© O O ® O 14
. 0413 2 30° ®© O O ®© O 15
e, 0420 2 30° © O O @ O O 16
> 3020 2 30° ®©®@ O O ® O O 17
0, 3020 2 30° ®© O O ® O O 18
W 0529 2 30° ®© O O @ O O 19
. 3020 2 30° ® O O @ O O 20
¥ 3020 2 30° ®©®© O O ® O O 21
Y 1029 2 30° ®© O ® O O ®© 22
Y 3020 2 30° ® O ® O O ® 23
¢ 3020 2 30° © ®© O ® O 24
Y 3020 2 3° ® ® O ®©@ O O 25
¢ 3020 2 30° ®© ® O ®@ O O 26
¢ 3020 2 30° ®@ O 27
Y 3014 2 15° ® 28
X 3016 2 3° ®© ®© O ® ® O 29
X 1016 2 30° ® © O ® ® O 30
Y 1016 2 30° ®© ® O ® ® O 31
N9, 25-1020 2+2 30° © @ 32
N 3411 242 30° ®© ®© O ® O 32
W, 0863 2 7° © © O @®© 33
0, 0863 2 7° ® © O ®© 33
. 33-175 3 0° ® 34
w 1016 36 7° ©® @®© ® ® 35
o 0220 2 35 ® ® O 38

® Recommended application O Possible application
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§ g} Workpiece material
@ 3 o
Code . @ D1 Z uw Page 13 o
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S S P HM . N S
20HG |» 1030 2 35° © 0o 39
20HH [» 1030 2 35° © © o 40
< 20HM |, 1040 2 35° © 0 41
———— ST 20Hs |L 1020 2 35 ® o 42
@G 20HT [« 1020 2 35 © ® O 43
——— &g 20HY [« 6020 2 35 © o 44
— &S 20NA [, 6020 2 35 © © o 45
———aasasd 20NF |& 2012 2 35 © o) 46
s 21HA \®} 0220 2 30° ® o 47
— == 21HC t*} 0220 2 30° ® ® o 48
———— === 21HG ‘}} 1040 2 30° ® o 49
— s 21HH */ 0540 2 30° ® ® o 50
(R} 0560 2 30° ®© ®© ®© O ® 51
\* 0320 2 30° ®© ® ® O ® 52
e 21HQ *) 1040 2 30° @ o) 54
21HS * 2060 2 30° ® ® O 55
Qy 1012 2 30° ®© ® ® O ® 56
21HX &/ 1020 2 30° @ o 57
21NA }} 1020 2 30° ® ® @ 58
——F =) 21NC Y 1012 2 300 © @ @ © 59
21NF *) 1016 2 30° ® ® ® 60
() 1016 2 30° ®© ®© ® O ® 61
*) 1012 2 30° ®© ® ® O ® 62
*) 1016 2 30° ®© ® ® O ® 63
*) 1020 2 30° ®© ® ® O ® 64
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‘% 2 Workpiece material
< =
Code g @ D1 Z Z Page 13

E [=2]

S & P HM . N S

s 1012 2 30° ® ®© ® O ®

s 1012 2 30° ® ® ® O ®
_ 21NT +*; 1060 2 30° © o)
——1) 21NU \r; 2012 2 30° © o
———F R  2INX t* 6012 2 30° © o)
———F R 21Nz \*r 1620 2 30° @ ¢}
—_— 21PT &/ 1060 2 30° ®© ®© ® O ®
— 3 21PN }*/ 2012 2 30° ® ®© ® O ®
——— &N 21PX (*) 6012 2 30° ®© © ® O ®
—m) AN (Rr 2080 2 30° © © © O ®
- AN (R 6012 2 30° © ®© ®© O ®
— o PN 6020 2 30° ® ® ® O ®
———————  22HA [+ 2580 2 30° © o
————— 2HL [+ 1030 2 30° © © ©
—— = ® 2HU [+ 3012 2 30° © o
—— & ® 2N [ 3012 2 30° © © ©
——BEN® 2N (= 4016 2 30° © © ©
— T | Rj% 2012 2 30° ® ®© O
mm—— f 24YA Rj% 6016 2 15° ® ® O ®

LSRN 30HA | 1020 3 45° © ® O ®
——— &SN 30HD |» 6010 3 45° © ® O ®
——LNOEN 30NA [« 3020 3 45 © ®
;Lu_ 3020 3 50° ® ®© ® O ®
—— S 40HA w1020 4 35° © o ®
—— @S] 40HK w1020 4 35 ® ©@ © O
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3 & P H s
——— NN 4oHs [» 1020 4 45 © ® © O 85
——— NN 4oNC w3020 4 45 ® 86
————OO 4oNm [, 3020 4 45 ® 87
—— EOSN RN . 3020 4 45 ©@ © @ O ® 88
—— SN PG . 3020 4 45° © © ® O © 89
—————INN\NWITEE [ 3020 4 45° © ® © O © 90
——ESSS] 4RM [ 3020 4 ENU © 91
———FN) 40RS [ 3020 4 ENU ©@ © 92
—— N 4YA [ 6016 4 35° © 93
—— N 40YH [» 6016 4 35 © © 94
— OO 40¥Q [ 2020 4 45° © 95
——— 8BS 4HA & 1012 4 30° @ o) 96
——fS 4INB (s 1016 4 30° @ O 94
— - m@ 5016 4 15° ©® ©® O @ o 98
——EO89 4HA [+ 3012 4 35° © o 99
T IO 42HG (= 3012 4 3B © © © 100
amb 1012 4 35 ©® ©®@ ® O ® 101
—— NN 42HP (s 3012 4 35 © © © 102
— e m& 30-12 4 35° © ©® ® 103
—ES) 42HT [“_ 6.0-12 4 35 @® o 104
———— 559 NF [x 4016 4 3B © © © 105
:_mmta_ 6012 4 35 ® ® ® O ® 106
———E=0SS' 4NY [+ 4016 4 35° © © © 107
—  mm PUIER I 3012 4 35 © © © O ® 108
N, BTN (- 3012 4 35 © © ® O ® 109
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3 37_ 6.0-12 4 15° ® ® O @
——— OS] S0HA [+ 4020 5 ENU® © O ©
—__8SS WD [ 4020 5 ENU® © O ©
52HA |+ 4020 5 ENU ©® © O ©
&S 2D (= 4020 5 ENU® © O ©
—— [N 60HA | 6020 6 45 © ©
——— (¥ 6oHD |& 6.0-16 6 45 © ©
——— BN 60HG |, 6020 6 45 © ©
M 60HK |& 1220 6/8 50° ®© ® O O
T RELTW (¢ 6016 658 500 ® © O O
. . 62HD b 8.0-16 6/8 50° ® ® O O
———¥ 62HH [ 6016 6 45 © @
mml’; 6.0-12 6/8 45 ® ©® O O
—— fSUSY 65HA [ 6020 3 45" @
— [0, 65NA |, 6020 4 45° @
R8s NN [ 6020 456 45" © © @
——— R0 BTV |- 6020 456 45 © © ©
—_— """  70HG ¥y 3.0-20 2 90° ® ®© ©
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——— 8% T7NF . 6020 2 90° @© ® ®
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Code =~ @D1 2z -+ &
S < P N
=% 70NT “*r 4016 2 90° ® ® 131
—=%® 70RC ~’ 4016 2 142° ®© ® 131
£ T70RL %y 1020 4 90° © ® 132
£ 7RM ¢ 1020 4 60° © ® 132
3 70RR *) 1130 2 0 © ® 133
==} TORV ~*r 18158 4 0° © ® 134
e 70YC ﬂ 8010 4 0 ® ® 135
ﬁ 70YT %, 4325 3 0° @ ® 136
@ T5AE |» 0520 2 45° © ® 137
——— NS 75AH [» 1016 2 55° © ® 138
—— = [ 7sAL [ 1016 2 55° © ® 139
N\ [ 75BA \*) 1012 2 45° @ ® 140
——. 75BD +tr; 1012 2 45 @ ® 141
—____ W=~ T75BH t*r 1020 2 30° @ ® 142
NSNS 75CB w2020 3 55° © ® 143
——— "N 75D [ 2020 3 45° © ® 144
—NNN [ 75CF |, 2020 3 45 © ® 145
————AS8588% | 75CH | [ 2020 3 55° © ® 146
——— N5 [ 75CK || 6020 3 45° © © 147
——— =S 75N [, 2020 3 45° © ® 148
——— N 75CP |» 3020 3 45 © ® 149
— N 75CR w5020 3 45 © ® 150
NN 75CU o 3016 3 45° © ® 151
=, 75KC w3020 34 45° © ® 152
N, 75KM (= 3020 4 45° © ® 153
® Recommended application O Possible application
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< <]
8 < P H M . N
T/ SSS 7NK [, 6020 6 45° © ®
——— =% 71PG |, 6016 3 38 © ®
e 3 75TE |» 1060 1 30° © ®
S 5K [ 1016 1 307 © ®
p—saas  75TQ |& 1016 1 30° © ®
") 04-60 2 30°
Wy 0230 2 30°
() 4012 2 30°
= 0230 2 30
[R_ 4012 2 30°
= 3016 4 30°
[R_ 3016 4 30°
85PA |& 2.0-16 MUL 25°
85PB |, 2016 MUL 25°
85PE |,  20-16 MUL 25°
85PF [,  20-16 MUL 25°
85PK |o  20-16 MUL 25°
85PL |k 2.0-16 MUL 25°
i =g  85P0 ~ 20-16 MUL 25°
@y =g  85PP % 20-16 MUL 25°
® Recommended application O Possible application
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Materials comparation table

DIN HB
ISO MATERIAL ALLOYS TYPE STATE YHRC
513 2N/mm 2
C<0,15% Annealed(soft) 125
Annealed(soft) 190
NOT-ALLOY STEEL, €<0,15:0.55%
CAGTT ST Quenched and Tempered 250
Annealed(soft) 220
C>0,55%
Quenched and Tempered 300
Annealed(soft) 180
P LOW-ALLOY STEEL Quenched and Tempered 250/300
Quenched and Tempered 350
Annealed(soft) 200
HIGH ALLOY STEEL, TOOL STEEL
Quenched and Tempered 325
Ferritic/ Martensitic 200
STAINLESS STEEL
Martensitic/ Precipitation Hardened 240
Austenitic 180
M | stamvess sTee.
Duplex (Austenitic/Ferritic) 230-260
Ferritic / Pearlitic 180
GRAY IRON GG
Pearlitic 260
m Ferritic 160
K NODULAR CAST IRON GS, GGG
Pearlitic 250
Ferritic 130
MALLEABLE CAST IRON GMN, GTS/GTW
Pearlitic 230
Cannot be aged 60
ALUMINIUM ALLOYS
Aged 100
m Cannot be aged 75
Si<=12%
I CAST ALUMINIUM ALLOYS Aged 90
Si>12% Cannot be aged 130
< N Pb>1% - Free cutting brass - 110
COPPER, COPPER ALLOYS -
— Brass, Bronze 20
m Bronze, Elctrolytic copper - 100
Thermosetting, fiber reinf. = -
NONMETALLIC MATERIALS
I I I Hard rubber, Ebanite - -
Annealed(soft) 200
Fe-Basis
Aged 280
< HIGH-TEMPERATURE ALLOYS Annealed(soft) 250
S Ni/Co-Basis Aged 350
E Cast 320
Pure titan 4002
TITANIUM, TITANIUM ALLOYS
Alpha+Beta alloys Cast 1050 2
Hardened 45"
Hardened 551
HARDENED STEEL
Hardened 60"
Hardened >62 "
H Cast 400
CHILL CAST IRON
Cast > 440
Hardened S50
HARDENED CAST IRON
Hardened 577
RESIN, WOOD
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Un
Coated

Hgoo Item code @d1 |@d2| L | L1 ltemcode |@d1|@d2| L | L1

H0900-0050HA | 0.50 | 0.5 | 26 6 H0900-0570HA | 5.70 | 5.7 | 93 | 57
H0900-0060HA | 0.60 | 0.6 | 27 7 H0900-0580HA | 5.80 | 58 | 93 | 57
H0900-0070HA | 0.70 | 0.7 | 28 9 H0900-0590HA A 590 59 | 93 | 57
H0900-0080HA | 0.80 | 0.8 | 30 | 10 H0900-0600HA | 6.00 | 6.0 | 93 | 57
H0900-0090HA | 0.90 | 09 | 32 | 11 H0900-0610HA | 6.10 | 6.1 | 101 | 63
H0900-0100HA | 1.00 | 1.0 | 34 | 12 H0900-0620HA | 6.20 | 6.2 | 101 | 63
H0900-0110HA | 1.10 | 11 | 36 | 14 H0900-0630HA | 6.30 | 6.3 | 101 | 63
H0900-0120HA | 1.20 | 1.2 | 38 16 H0900-0640HA | 6.40 | 6.4 | 101 | 63
H0900-0130HA | 130 | 1.3 | 38 | 16 H0900-0650HA | 6.50 | 6.5 | 101 | 63
H0900-0140HA | 140 | 14 | 40 18 H0900-0660HA | 6.60 6.6 | 101 | 63
H0900-0150HA | 1.50 | 1.5 | 40 @ 18 H0900-0670HA | 6.70 | 6.7 | 101 | 63
H0900-0160HA @ 1.60 | 16 | 43 | 20 H0900-0680HA  6.80 6.8 | 109 | 69
H0900-0170HA | 1.70 | 1.7 | 43 | 20 h0900-0690HA | 6.90 | 6.9 | 109 | 69
H0900-0180HA A 1.80 | 1.8 | 46 | 22 H0900-0700HA | 7.00 | 7.0 | 109 | 69
H0900-0190HA | 190 19 @ 46 | 22 H0900-0710HA | 7.10 | 71 | 109 | 69
H0900-0200HA A 2.00 | 20 § 49 | 24 H0900-0720HA | 7.20 | 7.2 | 109 | 69
H0900-0210HA | 2.10 | 21 | 49 | 24 H0900-0730HA | 7.30 | 7.3 | 109 | 69
H0900-0220HA | 2.20 | 2.2 | 83 | 27 H0900-0740HA | 7.40 | 7.4 | 109 | 69
H0900-0230HA | 2.30 | 23 | 83 | 27 H0900-0750HA | 7.50 | 7.5 | 109 | 69
H0900-0240HA | 240 | 24 | 57 | 30 H0900-0760HA | 7.60 | 7.6 | 117 | 75
H0900-0250HA | 250 | 25 | 57 | 30 H0900-0770HA | 7.70 | 7.7 | 117 | 75
H0900-0260HA | 2.60 | 26 | 57 | 30 H0900-0780HA | 7.80 | 7.8 | 117 | 75
H0900-0270HA | 2.70 | 2.7 | 61 33 H0900-0790HA | 7.90 | 79 | 117 | 75
H0900-0280HA | 2.80 | 2.8 | 61 33 H0900-0800HA | 8.00 | 8.0 | 117 | 75
H0900-0290HA | 2.90 | 29 | 61 33 H0900-0810HA | 8.10 | 81 | 117 | 75
H0900-0300HA | 3.00 | 3.0 | 61 33 H0900-0820HA | 8.20 | 8.2 | 117 | 75
H0900-0310HA | 3.10 | 3.1 | 65 | 36 H0900-0830HA 1 8.30 | 83 | 117 | 75
H0900-0320HA | 3.20 | 3.2 65 | 36 H0900-0840HA 1 8.40 84 | 117 | 75
H0900-0330HA | 3.30 | 3.3 | 65 | 36 H0900-0850HA A 8.50 85 | 117 | 75
H0900-0340HA  3.40 | 34 | 70 | 39 H0900-0860HA  8.60 8.6 | 125 | 81
H0900-0350HA | 3.50 | 3.5 | 70 | 39 H0900-0870HA | 8.70 | 8.7 | 125 | 81
H0900-0360HA  3.60 | 36 | 70 | 39 H0900-0880HA  8.80 8.8 | 125 | 81
H0900-0370HA | 3.70 | 3.7 | 75 | 43 HO0900-0890HA | 8.90 | 89 | 125 81
H0900-0380HA | 3.80 | 38 | 75 | 43 H0900-0900HA | 9.00 | 9.0 | 125 81
HO0900-0390HA | 3.90 | 39 | 75 | 43 H0900-0910HA | 9.10 | 91 | 125 | 81
H0900-0400HA | 4.00 | 40 | 75 | 43 H0900-0920HA | 9.20 | 9.2 | 125 81
H0900-0410HA | 4.10 | 41 | 75 | 43 H0900-0930HA | 9.30 | 9.3 | 125 | 81
H0900-0420HA | 420 | 42 | 75 | 43 H0900-0940HA | 9.40 | 94 | 125 81
H0900-0430HA | 4.30 | 43 | 80 | 47 H0900-0950HA | 9.50 9.5 | 125 | 81
H0900-0440HA | 440 | 44 | 80 | 47 H0900-0960HA | 9.60 | 9.6 | 133 | 87
din7 H0900-0450HA | 450 | 45 | 80 | 47 H0900-0970HA | 9.70 | 9.7 | 133 | 87
H0900-0460HA | 460 | 46 | 80 | 47 H0900-0980HA | 9.80 | 9.8 | 133 | 87
H0900-0470HA | 4.70 | 4.7 | 80 | 47 H0900-0990HA | 9.90 | 99 | 133 | 87
H0900-0480HA | 480 | 48 | 86 | 52 H0900-1000HA | 10.0 | 10.0 | 133 | 87
H0900-0490HA | 490 49 86 | 52 H0900-1020HA | 10.2 | 10.2 | 133 | 87
- H0900-0500HA | 5.00 | 50 | 86 | 52 H0900-1050HA | 10.5 | 10.5 | 133 | 87
H0900-0510HA | 510 | 51 | 86 | 52 H0900-1080HA | 10.8 | 10.8 | 142 | 94
H0900-0520HA | 5.20 | 52 | 86 | 52 H0900-1100HA | 11.0 | 11.0 | 142 | 94
H0900-0530HA | 530 | 53 | 86 | 52 H0900-1150HA | 11.5 | 11.5 | 142 | 94
- H0900-0540HA | 540 | 54 | 93 | 57 H0900-1200HA | 12.0 | 12.0 | 151 | 101
| H0900-0550HA | 5.50 | 55 | 93 | 57 H0900-1250HA | 12.5 | 12.5 | 151 | 101
H0900-0560HA | 5.60 | 56 | 93 | 57 H0900-1300HA | 13.0 | 13.0 | 151 | 101
\
s
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Item code @d1 | @d2| L L1 Item code gd1 |©@d2| L L1
H0901-0040HA | 0.40 | 0.40 | 26 6 H0901-0570HA | 5.70 | 5.7 | 66 | 28
H0901-0050HA | 0.50 | 0.50 | 26 6 H0901-0580HA | 5.80 | 58 | 66 | 28
H0901-0060HA | 0.60 | 0.60 | 26 6 HO0901-0590HA | 590 | 59 | 66 | 28
H0901-0070HA | 0.70 | 0.70 | 26 6 H0901-0600HA | 6.00 | 6.0 | 66 | 28
H0901-0080HA A 0.80 | 0.80 | 26 6 H0901-0610HA | 6.10 | 6.1 | 70 | 31
H0901-0090HA | 0.90 | 0.90 | 26 6 H0901-0620HA | 6.20 | 6.2 | 70 | 31
H0901-0100HA | 1.00 1.0 26 6 H0901-0630HA | 6.30 | 6.3 70 31
H0901-0110HA | 1.10 | 1.1 | 28 7 H0901-0640HA | 6.40 | 6.4 @ 70 | 31
H0901-0120HA | 1.20 1.2 30 8 H0901-0650HA | 6.50 | 6.5 70 31
H0901-0130HA | 1.30 | 1.3 | 30 8 H0901-0660HA | 6.60 | 6.6 | 70 | 31
H0901-0140HA | 1.40 1.4 32 9 H0901-0670HA | 6.70 | 6.7 70 31
H0901-0150HA | 1.50 | 1.5 | 32 9 HO0901-0680HA | 6.80 | 6.8 | 74 | 34
H0901-0160HA | 1.60 | 16 | 34 | 10 HO0901-0690HA | 6.90 | 6.9 | 74 | 34
H0901-0170HA | 1.70 | 1.7 | 34 @ 10 H0901-0700HA | 7.00 | 7.0 | 74 | 34
H0901-0180HA | 1.80 | 1.8 | 36 | 11 H0901-0710HA | 7.10 | 7.1 | 74 | 34
H0901-0190HA | 190 | 19 | 36 @ 11 H0901-0720HA | 7.20 | 7.2 | 74 | 34
H0901-0200HA | 2.00 20 | 38 | 12 H0901-0730HA | 7.30 | 7.3 | 74 | 34
H0901-0210HA | 2.10 | 2.1 38 12 H0901-0740HA | 7.40 | 7.4 74 34
H0901-0220HA | 2.20 | 2.2 | 40 @ 13 HO0901-0750HA | 7.50 | 7.5 | 74 | 34
H0901-0230HA | 2.30 | 2.3 40 13 H0901-0760HA | 7.60 | 7.6 79 37
H0901-0240HA | 2.40 | 24 | 43 | 14 H0901-0770HA | 7.70 | 7.7 | 79 | 37
H0901-0250HA | 2.50 | 2.5 43 14 H0901-0780HA | 7.80 | 7.8 79 37
H0901-0260HA | 2.60 26 | 43 | 14 H0901-0790HA | 790 | 79 79 | 37
H0901-0270HA | 2.70 | 2.7 46 16 H0901-0800HA | 8.00 | 8.0 79 37
H0901-0280HA | 2.80 | 28 | 46 @ 16 H0901-0810HA | 8.10 | 81 |« 79 | 37
H0901-0290HA | 290 | 29 | 46 @16 H0901-0820HA | 8.20 | 82 | 79 | 37
H0901-0300HA | 3.00 | 3.0 | 46 @ 16 H0901-0830HA | 8.30 | 83 79 | 37
H0901-0310HA | 3.10 | 3.1 | 49 @ 18 H0901-0840HA | 8.40 | 84 | 79 | 37
H0901-0320HA | 3.20 | 3.2 | 49 @ 18 H0901-0850HA | 8.50 | 85 79 | 37
H0901-0330HA | 3.30 | 3.3 | 49 18 H0901-0860HA | 8.60 | 86 | 84 | 40
H0901-0340HA | 3.40 | 34 52 20 H0901-0870HA | 8.70 | 8.7 84 40
H0901-0350HA | 3.50 | 3.5 | 52 @ 20 H0901-0880HA | 8.80 | 88 | 84 | 40
H0901-0360HA | 3.60 | 3.6 52 20 H0901-0890HA | 8.90 | 8.9 84 40
H0901-0370HA | 3.70 | 3.7 52 20 H0901-0900HA | 9.00 | 9.0 84 40
H0901-0380HA | 3.80 | 3.8 52 20 H0901-0910HA | 9.10 | 9.1 84 40
H0901-0390HA A 390 39 55 | 22 H0901-0920HA | 9.20 | 9.2 | 84 | 40
H0901-0400HA | 4.00 | 4.0 55 22 H0901-0930HA | 9.30 | 9.3 84 40
H0901-0410HA | 4.10 | 4.1 55 22 H0901-0940HA | 9.40 94 84 40
H0901-0420HA | 4.20 | 42 | 55 | 22 HO0901-0950HA | 9.50 | 9.5 | 84 | 40
H0901-0430HA | 4.30 | 4.3 58 24 H0901-0960HA | 9.60 | 9.6 89 43
H0901-0440HA | 4.40 44 | 58 | 24 H0901-0970HA | 9.70 | 9.7 | 89 | 43
H0901-0450HA | 450 | 45 | 58 @ 24 H0901-0980HA | 9.80 | 9.8 89 | 43
H0901-0460HA | 4.60 @ 46 | 58 | 24 H0901-0990HA | 9.90 | 99 | 89 | 43
H0901-0470HA | 4.70 | 4.7 | 58 @ 24 H0901-1000HA | 10.00 | 10.0 | 89 | 43
H0901-0480HA | 480 | 48 | 62 | 26 H0901-1020HA | 10.20 | 10.2 | 89 | 43
H0901-0490HA | 490 | 49 | 62 @ 26 H0901-1050HA | 10.50 | 10.5 | 89 | 43
H0901-0500HA @ 5.00 | 50 62 | 26 H0901-1080HA | 10.80 | 10.8 | 95 | 47
H0901-0510HA | 5.10 | 5.1 62 26 H0901-1110HA | 11.00 | 11.0 | 95 47
H0901-0520HA | 5.20 | 5.2 62 26 H0901-1150HA | 11.50 | 11.5 | 95 47
H0901-0530HA | 5.30 | 5.3 62 26 H0901-1200HA | 12.00 | 12.0 | 102 | 51
H0901-0540HA | 540 | 54 66 28 H0901-1250HA | 12.50 | 12.5 | 102 | 51
H0901-0550HA | 5.50 | 55 | 66 | 28 H0901-1300HA | 13.00 | 13.0 | 102 | 51
H0901-0560HA @ 560 | 56 @ 66 | 28
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Item code @d1 |@d2| L L1

—— [DIN

Form HA 6539
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H1000

H1000-0040HA | 0.40 | 0.40 | 26 6 H1000-0640HA | 6.40 | 64 | 70 | 31
H1000-0050HA | 0.50 | 0.50 | 26 6 H1000-0650HA | 6.50 | 6.5 70 | 31
H1000-0060HA | 0.60 | 0.60 | 26 6 H1000-0660HA | 6.60 | 66 | 70 | 31
H1000-0070HA | 0.70 | 0.70 | 26 6 H1000-0670HA | 6.70 | 6.7 | 70 | 31
H1000-0080HA | 0.80 | 0.80 | 26 6 H1000-0680HA | 6.80 | 6.8 | 74 | 34
H1000-0090HA | 0.90 | 0.90 | 26 6 H1000-0690HA | 6.90 | 69 @ 74 | 34
H1000-0100HA | 1.00 | 1.0 | 26 6 H1000-0700HA | 7.00 | 70 | 74 | 34
H1000-0110HA | 1.10 | 1.1 | 28 7 H1000-0710HA | 7.10 | 71 | 74 | 34
H1000-0120HA | 1.20 | 1.2 | 30 8 H1000-0720HA | 7.20 | 7.2 | 74 | 34
H1000-0130HA | 1.30 | 1.3 | 30 8 H1000-0730HA | 7.30 | 7.3 | 74 | 34
H1000-0140HA | 1.40 | 14 | 32 9 H1000-0740HA | 7.40 | 74 | 74 | 34
H1000-0150HA | 1.50 | 1.5 | 32 9 H1000-0750HA | 7.50 | 75 | 74 | 34
H1000-0160HA | 1.60 16 @ 34 | 10 H1000-0760HA | 7.60 | 76 | 79 | 37
H1000-0170HA | 1.70 | 1.7 | 34 | 10 H1000-0770HA | 7.70 | 7.7 | 79 | 37
H1000-0180HA @ 1.80 | 1.8 | 36 | 11 H1000-0780HA | 7.80 | 7.8 | 79 | 37
H1000-0190HA | 190 | 19 | 36 | 11 H1000-0790HA | 7.90 | 79 | 79 | 37
H1000-0200HA | 2.00 20 38 | 12 H1000-0800HA | 8.00 | 80 | 79 | 37
H1000-0210HA | 2.10 21 & 38 | 12 H1000-0810HA | 8.10 | 81 | 79 | 37
H1000-0220HA | 2.20 | 2.2 | 40 | 13 H1000-0820HA | 8.20 | 82 | 79 | 37
H1000-0230HA | 2.30 | 23 | 40 | 13 H1000-0830HA | 8.30 | 83 | 79 | 37
H1000-0240HA | 2.40 | 24 | 43 | 14 H1000-0840HA | 840 | 84 | 79 | 37
H1000-0250HA | 2.50 | 25 @ 43 | 14 H1000-0850HA | 8.50 | 85 | 79 | 37
H1000-0260HA | 2.60 | 26 @ 43 | 14 H1000-0860HA | 8.60 | 86 | 84 | 40
H1000-0270HA | 2.70 | 2.7 | 46 | 16 H1000-0870HA | 8.70 | 8.7 | 84 | 40
H1000-0280HA | 2.80 | 2.8 | 46 | 16 H1000-0880HA | 8.80 | 88 | 84 | 40
H1000-0290HA | 2.90 | 29 | 46 | 16 H1000-0890HA | 8.90 | 89 | 84 | 40
H1000-0300HA | 3.00 | 3.0 | 46 | 16 H1000-0900HA | 9.00 | 9.0 | 84 | 40
H1000-0310HA | 3.10 | 3.1 | 49 | 18 H1000-0910HA | 9.10 | 91 | 84 | 40
H1000-0320HA | 3.20 | 3.2 | 49 | 18 H1000-0920HA | 9.20 | 9.2 | 84 | 40
H1000-0330HA | 3.30 | 3.3 | 49 | 18 H1000-0930HA | 9.30 | 93 @ 84 | 40
H1000-0340HA | 3.40 34 52 | 20 H1000-0940HA | 9.40 | 94 @ 84 | 40
H1000-0350HA | 3.50 3.5 52 | 20 H1000-0950HA | 9.50 | 9.5 @ 84 | 40
H1000-0360HA | 3.60 3.6 @ 52 | 20 H1000-0960HA | 9.60 | 9.6 @ 89 | 43
H1000-0370HA | 3.70 | 3.7 | 52 | 20 H1000-0970HA | 9.70 | 9.7 | 89 | 43
H1000-0380HA | 3.80 3.8 | 52 | 20 H1000-0980HA | 9.80 | 9.8 | 89 | 43
H1000-0390HA | 3.90 | 3.9 | 55 | 22 H1000-0990HA | 9.90 | 9.9 | 89 | 43
H1000-0400HA | 4.00 40 55 | 22 H1000-1000HA | 10.00 | 10.0 | 89 | 43
H1000-0410HA | 4.10 | 41 | 55 | 22 H1000-1020HA | 10.20 | 10.2 | 89 | 43
H1000-0420HA | 4.20 | 42 | 55 | 22 H1000-1050HA | 10.50 | 10.5 | 89 | 43
H1000-0430HA | 4.30 | 43 | 58 | 24 H1000-1100HA | 11.00 | 11.0 | 95 | 47
H1000-0440HA | 440 | 44 58 | 24 H1000-1150HA | 11.50 | 11.5 | 95 | 47
H1000-0450HA | 4.50 | 45 58 | 24 H1000-1180HA | 11.80 | 11.8 | 95 | 47
H1000-0460HA | 460 | 46 @ 58 | 24 H1000-1200HA | 12.00 | 12.0 | 102 | 51
H1000-0470HA | 4.70 4.7 @ 58 | 24 H1000-1250HA | 12.50 | 12.5 102 | 51
H1000-0480HA | 4.80 | 48 | 62 | 26 H1000-1300HA | 13.00 | 13.0 | 102 | 51
H1000-0490HA | 490 | 49 | 62 | 26 H1000-1350HA | 13.50 | 14.0 107 | 54
H1000-0500HA | 5.00 | 5.0 | 62 | 26 H1000-1400HA | 14.00 | 14.0 | 107 | 54
H1000-0510HA | 5.10 | 51 | 62 | 26 H1000-1450HA | 14.50 | 15.0 111 | 56

» H1000-0520HA | 5.20 | 52 | 62 | 26 H1000-1500HA | 15.00 | 15.0 | 111 | 56
H1000-0530HA | 530 | 53 | 62 | 26 H1000-1550HA | 15.50 | 16.0 115 | 58
H1000-0540HA | 540 | 54 | 66 | 28 H1000-1600HA | 16.00 | 16.0 | 115 | 58
H1000-0550HA | 5.50 | 55 | 66 | 28 H1000-1650HA | 16.50 | 17.0 | 119 | 60
H1000-0560HA | 5.60 | 56 | 66 | 28 H1000-1700HA | 17.00 | 17.0 | 119 | 60
H1000-0570HA | 5.70 | 5.7 | 66 | 28 H1000-1750HA | 17.50 | 18.0 | 123 | 62
H1000-0580HA | 5.80 | 58 | 66 | 28 H1000-1800HA | 18.00 | 18.0 | 123 | 62
H1000-0590HA | 590 | 59 | 66 | 28 H1000-1850HA | 18.50 | 19.0 | 127 | 64
H1000-0600HA | 6.00 | 6.0 | 66 | 28 H1000-1900HA | 19.00 | 19.0 | 127 | 64
H1000-0610HA | 6.10 | 6.1 | 70 | 31 H1000-1950HA | 19.50 | 20.0 | 131 | 66
H1000-0620HA | 6.20 | 6.2 | 70 | 31 H1000-2000HA | 20.00 | 20.0 | 131 | 66
H1000-0630HA | 6.30 | 6.3 | 70 | 31
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Item code gd1 |@d2| L L1 Item code gd1 |@d2| L L1
H2003-0300HA | 3.00 6 62 | 20 H2003-0880HA | 8.80 | 10 89 | 47
H2003-0310HA | 3.10 6 62 | 20 H2003-0890HA | 8.90 | 10 89 | 47
H2003-0320HA | 3.20 6 62 | 20 H2003-0900HA | 9.00 | 10 89 | 47
H2003-0330HA | 3.30 6 62 | 20 H2003-0910HA | 9.10 | 10 89 | 47
H2003-0340HA | 3.40 6 62 | 20 H2003-0920HA | 9.20 | 10 89 | 47
H2003-0350HA | 3.50 6 62 | 20 H2003-0930HA | 9.30 | 10 89 | 47
H2003-0360HA | 3.60 6 62 | 20 H2003-0940HA | 9.40 | 10 89 | 47
H2003-0370HA | 3.70 6 62 | 20 H2003-0950HA | 9.50 | 10 89 | 47
H2003-0380HA | 3.80 6 66 | 24 H2003-0960HA | 9.60 | 10 89 | 47
H2003-0390HA | 3.90 6 66 | 24 H2003-0970HA | 9.70 | 10 89 | 47
H2003-0400HA | 4.00 6 66 | 24 H2003-0980HA | 9.80 | 10 89 | 47
H2003-0410HA | 4.10 6 66 | 24 H2003-0990HA | 9.90 | 10 89 | 47
H2003-0420HA | 4.20 6 66 | 24 H2003-1000HA | 10.00 | 10 89 | 47
H2003-0430HA | 4.30 6 66 | 24 H2003-1010HA | 10.10 | 12 | 102 | 55
H2003-0440HA | 4.40 6 66 | 24 H2003-1020HA | 10.20 | 12 | 102 | 55
H2003-0450HA | 4.50 6 66 | 24 H2003-1030HA | 10.30 | 12 | 102 | 55
H2003-0460HA | 4.60 6 66 | 24 H2003-1040HA | 10.40 | 12 | 102 | 55
H2003-0470HA | 4.70 6 66 | 24 H2003-1050HA | 10.50 | 12 | 102 | 55
H2003-0480HA | 4.80 6 66 | 28 H2003-1060HA | 10.60 | 12 | 102 | 55
H2003-0490HA | 4.90 6 66 | 28 H2003-1070HA | 10.70 | 12 | 102 | 55
H2003-0500HA | 5.00 6 66 | 28 H2003-1080HA | 10.80 | 12 | 102 | 55
H2003-0510HA | 5.10 6 66 | 28 H2003-1090HA | 10.90 | 12 | 102 | 55
H2003-0520HA | 5.20 6 66 | 28 H2003-1100HA | 11.00 | 12 | 102 | 55
H2003-0530HA | 5.30 6 66 | 28 H2003-1110HA | 11.10 | 12 | 102 | 55
H2003-0540HA | 5.40 6 66 | 28 H2003-1120HA | 11.20 | 12 | 102 | 55
H2003-0550HA | 5.50 6 66 | 28 H2003-1130HA | 11.30 | 12 | 102 | 55
H2003-0560HA | 5.60 6 66 | 28 H2003-1140HA | 11.40 | 12 | 102 | 55
H2003-0570HA | 5.70 6 66 | 28 H2003-1150HA | 11.50 | 12 | 102 | 55
H2003-0580HA | 5.80 6 66 | 28 H2003-1160HA | 11.60 | 12 | 102 | 55
H2003-0590HA | 5.90 6 66 | 28 H2003-1170HA | 11.70 | 12 | 102 | 55
H2003-0600HA | 6.00 6 66 | 28 H2003-1180HA | 11.80 | 12 | 102 | 55
H2003-0610HA | 6.10 8 79 | 34 H2003-1190HA | 11.90 | 12 | 102 | 55
H2003-0620HA | 6.20 8 79 | 34 H2003-1200HA | 12.00 | 12 | 102 | 55
H2003-0630HA | 6.30 8 79 | 34 H2003-1230HA | 12.30 | 14 | 107 | 60
H2003-0640HA | 6.40 8 79 | 34 H2003-1250HA | 12.50 | 14 | 107 | 60
H2003-0650HA | 6.50 8 79 | 34 H2003-1280HA | 12.80 | 14 | 109 | 60
H2003-0660HA | 6.60 8 79 | 34 H2003-1300HA | 13.00 | 14 | 107 | 60
H2003-0670HA | 6.70 8 79 | 34 H2003-1350HA | 13.50 | 14 | 107 | 60
H2003-0680HA | 6.80 8 79 | 34 H2003-1380HA | 13.80 | 14 | 107 | 60
H2003-0690HA | 6.90 8 79 | 34 H2003-1400HA | 14.00 | 14 | 107 | 60
H2003-0700HA | 7.00 8 79 | 34 H2003-1450HA | 14.50 | 16 | 115 | 65
H2003-0710HA | 7.10 8 79 | 41 H2003-1480HA | 1480 | 16 | 115 | 65
H2003-0720HA | 7.20 8 79 | 41 H2003-1500HA | 15.00 | 16 | 115 | 65
H2003-0730HA | 7.30 8 79 | 41 H2003-1550HA | 15.50 | 16 | 115 | 65
H2003-0740HA | 7.40 8 79 | 41 H2003-1580HA | 15.80 | 16 | 115 | 65
H2003-0750HA | 7.50 8 79 | 41 H2003-1600HA | 16.00 | 16 | 115 | 65
H2003-0760HA | 7.60 8 79 | 41 H2003-1650HA | 16.50 | 18 | 123 | 73
H2003-0770HA | 7.70 8 79 | 41 H2003-1680HA | 16.80 | 18 | 123 | 73
H2003-0780HA | 7.80 8 79 | 41 H2003-1700HA | 17.00 | 18 | 123 | 73
H2003-0790HA | 7.90 8 79 | 41 H2003-1750HA | 17.50 | 18 | 123 | 73
H2003-0800HA | 8.00 8 79 | 41 H2003-1780HA | 17.80 | 18 | 123 | 73
H2003-0810HA | 8.10 10 89 | 47 H2003-1800HA | 18.00 | 18 | 123 | 73
H2003-0820HA | 8.20 10 89 | 47 H2003-1850HA | 18.50 | 20 | 131 | 79
H2003-0830HA | 8.30 10 89 | 47 H2003-1900HA | 19.00 | 20 | 131 | 79
H2003-0840HA | 8.40 10 89 | 47 H2003-1950HA | 19.50 | 20 | 131 | 79
H2003-0850HA | 8.50 10 89 | 47 H2003-1980HA | 19.80 | 20 | 131 | 79
H2003-0860HA | 8.60 10 89 | 47 H2003-2000HA | 20.00 | 20 | 131 | 79
H2003-0870HA | 8.70 10 89 | 47
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H2103-0300HA | 3.00 62 | 20 H2103-0880HA | 8.80 @ 10 | 89 | 47
H2103-0310HA | 3.10 62 | 20 H2103-0890HA | 8.90 | 10 | 89 | 47
H2103-0320HA | 3.20 62 | 20 H2103-0900HA | 9.00 10 | 89 | 47
H2103-0330HA | 3.30 62 | 20 H2103-0910HA | 9.10 | 10 | 89 | 47
H2103-0340HA | 3.40 62 | 20 H2103-0920HA | 9.20 | 10 | 89 | 47
H2103-0350HA | 3.50 62 | 20 H2103-0930HA | 9.30 | 10 | 89 | 47
H2103-0360HA | 3.60 62 | 20 H2103-0940HA | 9.40 | 10 | 89 | 47
H2103-0370HA | 3.70 62 | 20 H2103-0950HA | 9.50 | 10 | 89 | 47
H2103-0380HA | 3.80 66 | 24 H2103-0960HA | 9.60 | 10 | 89 | 47
H2103-0390HA | 3.90 66 | 24 H2103-0970HA | 9.70 | 10 | 89 | 47
H2103-0400HA | 4.00 66 | 24 H2103-0980HA | 9.80 | 10 | 89 | 47
H2103-0410HA | 4.10 66 | 24 H2103-0990HA A 9.90 | 10 | 89 | 47
H2103-0420HA | 4.20 66 | 24 H2103-1000HA | 10.00| 10 | 89 | 47
H2103-0430HA | 4.30 66 | 24 H2103-1010HA | 10.10 | 12 | 102 | 55
H2103-0440HA | 4.40 66 | 24 H2103-1020HA | 10.20 | 12 | 102 | 55
H2103-0450HA | 4.50 66 | 24 H2103-1030HA | 10.30 | 12 | 102 | 55
H2103-0460HA | 4.60 66 | 24 H2103-1040HA | 10.40 | 12 | 102 | 55
H2103-0470HA | 4.70 66 | 24 H2103-1050HA | 10.50 | 12 | 102 | 55
H2103-0480HA | 4.80 66 | 28 H2103-1060HA | 10.60 | 12 | 102 | 55
H2103-0490HA | 4.90 66 | 28 H2103-1070HA | 10.70 | 12 | 102 | 55
H2103-0500HA | 5.00 66 | 28 H2103-1080HA | 10.80 | 12 | 102 | 55
H2103-0510HA | 5.10 66 | 28 H2103-1090HA | 10.90 | 12 | 102 | 55
H2103-0520HA | 5.20 66 | 28 H2103-1100HA | 11.00 | 12 | 102 | 55
H2103-0530HA | 5.30 66 | 28 H2103-1110HA | 11.10 | 12 | 102 | 55
H2103-0540HA | 5.40 66 | 28 H2103-1120HA | 11.20 | 12 | 102 | 55
H2103-0550HA | 5.50 66 | 28 H2103-1130HA ' 11.30 | 12 | 102 | 55
H2103-0560HA | 5.60 66 | 28 H2103-1140HA ' 11.40 | 12 | 102 | 55
H2103-0570HA | 5.70 66 | 28 H2103-1150HA  11.50 | 12 | 102 | 55
H2103-0580HA | 5.80 66 | 28 H2103-1160HA | 11.60 | 12 | 102 | 55
H2103-0590HA | 5.90 66 | 28 H2103-1170HA  11.70 | 12 | 102 | 55
H2103-0600HA | 6.00 66 | 28 H2103-1180HA | 11.80 | 12 | 102 | 55
H2103-0610HA | 6.10 79 | 34 H2103-1190HA | 11.90 | 12 | 102 | 55
H2103-0620HA | 6.20 79 | 34 H2103-1200HA | 12.00 | 12 | 102 | 55
H2103-0630HA | 6.30 79 | 34 H2103-1230HA | 12.30 | 14 | 107 | 60
H2103-0640HA | 6.40 79 | 34 H2103-1250HA | 12.50 | 14 | 107 | 60
H2103-0650HA | 6.50 79 | 34 H2103-1280HA | 12.80 | 14 | 107 | 60
H2103-0660HA | 6.60 79 | 34 H2103-1300HA | 13.00| 14 | 107 | 60
H2103-0670HA | 6.70 79 | 34 H2103-1350HA | 13.50 14 | 107 | 60
H2103-0680HA | 6.80 79 | 34 H2103-1380HA | 13.80 14 | 107 | 60
H2103-0690HA | 6.90 79 | 34 H2103-1400HA | 14.00 14 | 107 | 60
H2103-0700HA | 7.00 79 | 34 H2103-1450HA ' 14.50 | 16 | 115 | 65
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H2103-0710HA | 7.10 79 | 41 H2103-1480HA ' 14.80 | 16 | 115 | 65
H2103-0720HA | 7.20 79 | 41 H2103-1500HA | 15.00 | 16 | 115 | 65
H2103-0730HA | 7.30 79 | 41 H2103-1550HA | 15.50 | 16 | 115 | 65
H2103-0740HA | 7.40 79 | 41 H2103-1580HA ' 15.80 | 16 | 115 | 65
H2103-0750HA | 7.50 79 | 41 H2103-1600HA | 16.00 | 16 | 115 | 65
H2103-0760HA | 7.60 79 | 41 H2103-1650HA | 16.50 | 18 | 123 | 73
H2103-0770HA | 7.70 79 | 41 H2103-1680HA | 16.80 | 18 | 123 | 73
H2103-0780HA | 7.80 79 | 41 H2103-1700HA | 17.00| 18 | 123 | 73
H2103-0790HA | 7.90 79 | 41 H2103-1750HA | 17.50 | 18 | 123 | 73
H2103-0800HA | 8.00 79 | 41 H2103-1780HA | 17.80 | 18 | 123 | 73

H2103-0810HA | 8.10 | 10 | 89 | 47 H2103-1800HA | 18.00 18 | 123 | 73
H2103-0820HA | 8.20 | 10 | 89 | 47 H2103-1850HA | 18.50 | 20 | 131 | 79
H2103-0830HA | 8.30 | 10 | 89 | 47 H2103-1880HA ' 18.80 | 20 | 131 | 79
H2103-0840HA | 8.40 | 10 | 89 | 47 H2103-1900HA | 19.00 | 20 | 131 | 79
H2103-0850HA | 8.50 | 10 | 89 | 47 H2103-1950HA ' 19.50 | 20 | 131 | 79
H2103-0860HA | 8.60 | 10 | 89 | 47 H2103-1980HA | 19.80 | 20 | 131 | 79
H2103-0870HA | 8.70 | 10 | 89 | 47 H2103-2000HA | 20.00 | 20 | 131 | 79
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Item code gd1 | ©@d2| L L1
H2005-0050HA | 0.50 3 50 | 10
H2005-0060HA | 0.60 3 50 | 10
H2005-0070HA | 0.70 3 50 | 10
H2005-0080HA | 0.80 3 50 | 10
H2005-0090HA | 0.90 3 50 | 10
H2005-0100HA | 1.00 3 55 | 10
H2005-0110HA | 1.10 3 55 | 12
H2005-0120HA | 1.20 3 55 | 12
H2005-0130HA | 1.30 3 55 | 12
H2005-0140HA | 1.40 3 55 | 12
H2005-0150HA | 1.50 3 55 | 12
H2005-0160HA | 1.60 3 55 | 16
H2005-0170HA | 1.70 3 55 | 16
H2005-0180HA | 1.80 3 55 | 16
H2005-0190HA | 1.90 3 55 | 16
H2005-0200HA | 2.00 4 57 21
H2005-0210HA | 2.10 4 57 | 21
H2005-0220HA | 2.20 4 57 @ 21
H2005-0230HA | 2.30 4 57 | 21
H2005-0240HA | 2.40 4 57 @ 21
H2005-0250HA | 2.50 4 57 | 21
H2005-0260HA | 2.60 4 57 @ 21
H2005-0270HA | 2.70 4 57 | 21
H2005-0280HA | 2.80 4 57 @ 21
H2005-0290HA | 2.90 4 57 | 21

Item code gd1 |@d2| L L1
H2105-0100HA | 1.00 3 55 | 10
H2105-0110HA | 1.10 3 55 | 12
H2105-0120HA | 1.20 3 55 | 12
H2105-0130HA | 1.30 3 55 | 12
H2105-0140HA | 1.40 3 55 | 12
H2105-0150HA | 1.50 3 55 | 12
H2105-0160HA | 1.60 3 55 | 16
H2105-0170HA | 1.70 3 55 | 16
H2105-0180HA | 1.80 3 55 | 16
H2105-0190HA | 1.90 3 55 | 16
H2105-0200HA | 2.00 4 57 | 21
H2105-0210HA | 2.10 4 57 | 21
H2105-0220HA | 2.20 4 57 | 21
H2105-0230HA | 2.30 4 57 | 21
H2105-0240HA | 2.40 4 57 | 21
H2105-0250HA | 2.50 4 57 | 21
H2105-0260HA | 2.60 4 57 | 21
H2105-0270HA | 2.70 4 57 | 21
H2105-0280HA | 2.80 4 57 | 21
H2105-0290HA | 2.90 4 57 | 21

o
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Form HA

OBV

Item code gd1 |@d2| L L1 Item code gd1 |@d2| L L1

H2005-0300HA | 3.00 66 | 28 H2005-0870HA | 8.70 | 10 | 103 | 61
H2005-0310HA | 3.10 66 | 28 H2005-0880HA | 8.80 | 10 | 103 | 61
H2005-0320HA | 3.20 66 | 28 H2005-0890HA | 8.90 | 10 | 103 | 61
H2005-0330HA | 3.30 66 | 28 H2005-0900HA | 9.00 | 10 | 103 | 61
H2005-0340HA | 3.40 66 | 28 H2005-0910HA | 9.10 | 10 | 103 | 61
H2005-0350HA | 3.50 66 | 28 H2005-0920HA | 9.20 | 10 | 103 | 61
H2005-0360HA | 3.60 66 | 28 H2005-0930HA | 9.30 | 10 | 103 | 61
H2005-0370HA | 3.70 66 | 28 H2005-0940HA | 9.40 | 10 | 103 | 61
H2005-0380HA | 3.80 74 | 36 H2005-0950HA @ 9.50 | 10 | 103 | 61
H2005-0390HA | 3.90 74 | 36 H2005-0960HA | 9.60 | 10 | 103 | 61
H2005-0400HA | 4.00 74 | 36 H2005-0970HA | 9.70 | 10 | 103 | 61
H2005-0410HA | 4.10 74 | 36 H2005-0980HA | 9.80 | 10 | 103 | 61
H2005-0420HA | 4.20 74 | 36 H2005-0990HA | 9.90 | 10 | 103 | 61
H2005-0430HA | 4.30 74 | 36 H2005-1000HA | 10.00 | 10 | 103 | 61
H2005-0440HA | 4.40 74 | 36 H2005-1010HA | 10.10 | 12 | 118 | 71
H2005-0450HA | 4.50 74 | 36 H2005-1020HA | 10.20 | 12 | 118 | 71
H2005-0460HA | 4.60 74 | 36 H2005-1030HA | 10.30 | 12 | 118 | 71
H2005-0470HA | 4.70 74 | 36 H2005-1040HA ' 10.40 | 12 | 118 | 71
H2005-0480HA | 4.80 82 | 44 H2005-1050HA | 10.50 | 12 | 118 | 71
H2005-0490HA | 4.90 82 | 44 H2005-1060HA  10.60 | 12 | 118 | 71
H2005-0500HA | 5.00 82 | 44 H2005-1070HA  10.70 | 12 | 118 | 71
H2005-0510HA | 5.10 82 | 44 H2005-1080HA ' 10.80 | 12 | 118 | 71
H2005-0520HA | 5.20 82 | 44 H2005-1090HA ' 10.90 | 12 | 118 | 71
H2005-0530HA | 5.30 82 | 44 H2005-1100HA  11.00 | 12 | 118 | 71
H2005-0540HA | 5.40 82 | 44 H2005-1110HA | 11.10 | 12 | 118 | 71
H2005-0550HA | 5.50 82 | 44 H2005-1120HA | 11.20 | 12 | 118 | 71
H2005-0560HA | 5.60 82 | 44 H2005-1130HA | 11.30 | 12 | 118 | 71
H2005-0570HA | 5.70 82 | 44 H2005-1140HA | 11.40 | 12 | 118 | 71
H2005-0580HA | 5.80 82 | 44 H2005-1150HA | 11.50 | 12 | 118 | 71
H2005-0590HA | 5.90 82 | 44 H2005-1160HA | 11.60 | 12 | 118 | 71
H2005-0600HA | 6.00 82 | 44 H2005-1170HA ' 11.70 | 12 | 118 | 71
H2005-0610HA | 6.10 91 | 53 H2005-1180HA | 11.80 | 12 | 118 | 71
H2005-0620HA | 6.20 91 | 53 H2005-1190HA ' 11.90 | 12 | 118 | 71
H2005-0630HA | 6.30 91 | 53 H2005-1200HA  12.00 | 12 | 118 | 71
H2005-0640HA | 6.40 91 | 53 H2005-1230HA | 12.30 | 14 | 124 | 77
H2005-0650HA | 6.50 91 | 53 H2005-1250HA | 12.50 | 14 | 124 | 77
H2005-0660HA | 6.60 91 | 53 H2005-1280HA | 12.80 | 14 | 124 | 77
H2005-0670HA | 6.70 91 | 53 H2005-1300HA | 13.00 | 14 | 124 | 77
H2005-0680HA | 6.80 91 | 53 H2005-1350HA | 13.50 | 14 | 124 | 77
H2005-0690HA | 6.90 91 | 53 H2005-1380HA | 13.80 | 14 | 124 | 77
H2005-0700HA | 7.00 91 | 53 H2005-1400HA | 14.00 | 14 | 124 | 77
H2005-0710HA | 7.10 91 | 83 H2005-1450HA  14.50 | 16 | 133 | 83
H2005-0720HA | 7.20 91 | 53 H2005-1480HA | 14.80 | 16 | 133 | 83
H2005-0730HA | 7.30 91 | 53 H2005-1500HA | 15.00 | 16 | 133 | 83
H2005-0740HA | 7.40 91 | 53 H2005-1550HA | 15.50 | 16 | 133 | 83
H2005-0750HA | 7.50 91 | 53 H2005-1580HA | 15.80 | 16 | 133 | 83
H2005-0760HA | 7.60 91 | 83 H2005-1600HA | 16.00 | 16 | 133 | 83
H2005-0770HA | 7.70 91 | 53 H2005-1650HA | 16.50 | 18 | 143 | 93
H2005-0780HA | 7.80 91 | 53 H2005-1680HA | 16.80 | 18 | 143 | 93
H2005-0790HA | 7.90 91 | 53 H2005-1700HA  17.00 | 18 | 143 | 93
H2005-0800HA | 8.00 91 | 53 H2005-1750HA | 17.50 | 18 | 143 | 93
H2005-0810HA | 8.10 | 10 | 103 | 61 H2005-1780HA | 17.80 | 18 | 143 | 93
H2005-0820HA | 8.20 | 10 | 103 | 61 H2005-1800HA | 18.00 | 18 | 143 | 93
H2005-0830HA | 8.30 | 10 | 103 | 61 H2005-1850HA | 18.50 | 20 | 153 | 101
H2005-0840HA | 8.40 | 10 | 103 | 61 H2005-1900HA | 19.00 | 20 | 153 | 101
H2005-0850HA | 8.50 | 10 | 103 | 61 H2005-1950HA | 19.50 | 20 | 153 | 101
H2005-0860HA | 8.60 | 10 | 103 | 61 H2005-2000HA | 20.00 | 20 | 153 | 101

—— [DIN
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Item code gd1 |©@d2| L L1 Item code gd1 |@d2| L L1
H2105-0300HA | 3.00 6 66 | 28 H2105-0870HA | 8.70 | 10 | 103 | 61
H2105-0310HA | 3.10 6 66 | 28 H2105-0880HA | 8.80 | 10 | 103 | 61
H2105-0320HA | 3.20 6 66 | 28 H2105-0890HA | 8.90 | 10 | 103 | 61
H2105-0330HA | 3.30 6 66 | 28 H2105-0900HA | 9.00 | 10 | 103 | 61
H2105-0340HA | 3.40 6 66 | 28 H2105-0910HA | 9.10 | 10 | 103 | 61
H2105-0350HA | 3.50 6 66 | 28 H2105-0920HA | 9.20 | 10 | 103 | 61
H2105-0360HA | 3.60 6 66 | 28 H2105-0930HA | 9.30 | 10 | 103 | 61
H2105-0370HA | 3.70 6 66 | 28 H2105-0940HA | 9.40 | 10 | 103 | 61
H2105-0380HA | 3.80 6 74 | 36 H2105-0950HA | 9.50 | 10 | 103 | 61
H2105-0390HA | 3.90 6 74 | 36 H2105-0960HA | 9.60 | 10 | 103 | 61
H2105-0400HA | 4.00 6 74 | 36 H2105-0970HA | 9.70 | 10 | 103 | 61
H2105-0410HA | 4.10 6 74 | 36 H2105-0980HA | 9.80 | 10 | 103 | 61
H2105-0420HA | 4.20 6 74 | 36 H2105-0990HA | 9.90 | 10 | 103 | 61
H2105-0430HA | 4.30 6 74 | 36 H2105-1000HA | 10.00 | 10 | 103 | 61
H2105-0440HA | 4.40 6 74 | 36 H2105-1010HA | 10.10 | 12 | 118 | 71
H2105-0450HA | 4.50 6 74 | 36 H2105-1020HA | 10.20 | 12 | 118 @ 71
H2105-0460HA | 4.60 6 74 | 36 H2105-1030HA | 10.30 | 12 | 118 | 71
H2105-0470HA | 4.70 6 74 | 36 H2105-1040HA | 10.40 | 12 | 118 | 71
H2105-0480HA | 4.80 6 82 | 44 H2105-1050HA | 10.50 | 12 | 118 | 71
H2105-0490HA | 4.90 6 82 | 44 H2105-1060HA | 10.60 | 12 | 118 | 71
H2105-0500HA | 5.00 6 82 | 44 H2105-1070HA | 10.70 | 12 | 118 | 71
H2105-0510HA | 5.10 6 82 | 44 H2105-1080HA | 10.80 | 12 | 118 | 71
H2105-0520HA | 5.20 6 82 | 44 H2105-1090HA | 10.90 | 12 | 118 | 71
H2105-0530HA | 5.30 6 82 | 44 H2105-1100HA | 11.00 | 12 | 118 @ 71
H2105-0540HA | 5.40 6 82 | 44 H2105-1110HA | 11.10 | 12 | 118 | 71
H2105-0550HA | 5.50 6 82 | 44 H2105-1120HA | 11.20 | 12 | 118 | 71
H2105-0560HA | 5.60 6 82 | 44 H2105-1130HA | 11.30 | 12 | 118 | 71
H2105-0570HA | 5.70 6 82 | 44 H2105-1140HA | 11.40 | 12 | 118 | 71
H2105-0580HA | 5.80 6 82 | 44 H2105-1150HA | 11.50 | 12 | 118 | 71
H2105-0590HA | 5.90 6 82 | 44 H2105-1160HA | 11.60 | 12 | 118 | 71
H2105-0600HA | 6.00 6 82 | 44 H2105-1170HA | 11.70 | 12 | 118 | 71
H2105-0610HA | 6.10 8 91 53 H2105-1180HA | 11.80 | 12 | 118 | 71
H2105-0620HA | 6.20 8 91 53 H2105-1190HA | 11.90 | 12 | 118 | 71
H2105-0630HA | 6.30 8 91 53 H2105-1200HA | 12.00 | 12 | 118 | 71
H2105-0640HA | 6.40 8 91 53 H2105-1230HA | 12.30 | 14 | 124 | 77
H2105-0650HA | 6.50 8 91 53 H2105-1250HA | 12.50 | 14 | 124 @77
H2105-0660HA | 6.60 8 91 53 H2105-1280HA | 12.80 | 14 | 124 | 77
H2105-0670HA | 6.70 8 91 53 H2105-1300HA | 13.00 | 14 | 124 @77
H2105-0680HA | 6.80 8 91 53 H2105-1350HA | 13.50 | 14 | 124 @ 77
H2105-0690HA | 6.90 8 91 53 H2105-1380HA | 13.80 | 14 | 124 @77
H2105-0700HA | 7.00 8 91 53 H2105-1400HA | 14.00 | 14 | 124 @ 77
H2105-0710HA | 7.10 8 91 53 H2105-1450HA | 14.50 | 16 | 133 | 83
H2105-0720HA | 7.20 8 91 53 H2105-1480HA | 14.80 | 16 | 133 | 83
H2105-0730HA | 7.30 8 91 53 H2105-1500HA | 15.00 | 16 | 133 | 83
H2105-0740HA | 7.40 8 91 53 H2105-1550HA | 15.50 | 16 | 133 | 83
H2105-0750HA | 7.50 8 91 53 H2105-1580HA | 15.80 | 16 | 133 | 83
H2105-0760HA | 7.60 8 91 53 H2105-1600HA | 16.00 | 16 | 133 | 83
H2105-0770HA | 7.70 8 91 53 H2105-1650HA | 16.50 | 18 | 143 | 93
H2105-0780HA | 7.80 8 91 53 H2105-1680HA | 16.80 | 18 | 143 | 93
H2105-0790HA | 7.90 8 91 53 H2105-1700HA | 17.00 | 18 | 143 | 93
H2105-0800HA | 8.00 8 91 53 H2105-1750HA | 17.50 | 18 | 143 | 93
H2105-0810HA | 8.10 | 10 | 103 | 61 H2105-1780HA | 17.80 | 18 | 143 | 93
H2105-0820HA | 8.20 | 10 | 103 | 61 H2105-1800HA | 18.00 | 18 | 143 | 93
H2105-0830HA | 8.30 | 10 | 103 | 61 H2105-1850HA | 18.50 | 20 | 153 | 101
H2105-0840HA | 8.40 | 10 | 103 | 61 H2105-1900HA | 19.00 | 20 | 153 | 101
H2105-0850HA | 8.50 | 10 | 103 | 61 H2105-1950HA | 19.50 | 20 | 153 | 101
H2105-0860HA | 8.60 | 10 | 103 | 61 H2105-2000HA | 20.00 | 20 | 153 | 101
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Item code @d1 (@d2| L L1
12105-0100HA | 1.00 3 55 8
12105-0110HA | 1.10 3 55 12
12105-0120HA | 1.20 3 55 12
12105-0130HA | 1.30 3 55 12
12105-0140HA | 1.40 3 55 12
12105-0150HA | 1.50 3 55 12
12105-0160HA | 1.60 3 55 16
12105-0170HA @ 1.70 3 55 16
12105-0180HA | 1.80 3 55 16
12105-0190HA | 1.90 3 55 16
12105-0200HA | 2.00 4 57 | 21
12105-0210HA | 2.10 4 57 | 21
12105-0220HA | 2.20 4 57 | 21
12105-0230HA | 2.30 4 57 | 21
12105-0240HA | 2.40 4 57 | 21
12105-0250HA @ 2.50 4 57 | 21
12105-0260HA | 2.60 4 57 | 21
12105-0270HA | 2.70 4 57 | 21
12105-0280HA | 2.80 4 57 | 21
12105-0290HA | 2.90 4 57 | 21

E Cutting Conditions P.36
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Item code gd1 | @d2| L L1 Item code @dl |@d2| L L1
12105-0300HA @ 3.00 6 66 28 12105-0870HA | 8.70 | 10 | 103 @ 61
12105-0310HA @ 3.10 6 66 28 12105-0880HA | 8.80 | 10 | 103 | 61
12105-0320HA @ 3.20 6 66 28 12105-0890HA | 8.90 | 10 | 103 | 61
12105-0330HA | 3.30 6 66 28 12105-0900HA | 9.00 | 10 | 103 @ 61
12105-0340HA @ 3.40 6 66 28 12105-0910HA | 9.10 | 10 | 103 | 61
12105-0350HA | 3.50 6 66 28 12105-0920HA | 9.20 | 10 | 103 @ 61
12105-0360HA | 3.60 6 66 28 12105-0930HA | 9.30 | 10 | 103 | 61
12105-0370HA @ 3.70 6 66 28 12105-0940HA | 9.40 | 10 | 103 | 61
12105-0380HA | 3.80 6 74 36 12105-0950HA | 9.50 | 10 | 103 @ 61
12105-0390HA @ 3.90 6 74 36 12105-0960HA | 9.60 | 10 | 103 | 61
12105-0400HA | 4.00 6 74 36 12105-0970HA | 9.70 | 10 | 103 @ 61
12105-0410HA @ 4.10 6 74 36 12105-0980HA | 9.80 | 10 | 103 @61
12105-0420HA @ 4.20 6 74 36 12105-0990HA | 9.90 | 10 | 103 @ 61
12105-0430HA @ 4.30 6 74 36 12105-1000HA | 10.00 | 10 | 103 | 61
12105-0440HA | 4.40 6 74 36 12105-1010HA | 10.10 | 12 | 118 @ 71
12105-0450HA @ 4.50 6 74 36 12105-1020HA | 10.20 | 12 | 118 | 71
12105-0460HA | 4.60 6 74 36 12105-1030HA | 10.30 | 12 | 118 71
12105-0470HA @ 4.70 6 74 36 12105-1040HA | 10.40 | 12 | 118 71
12105-0480HA | 4.80 6 82 44 12105-1050HA | 10.50 | 12 | 118 @ 71
12105-0490HA @ 4.90 6 82 44 12105-1060HA | 10.60 | 12 | 118 @71
12105-0500HA @ 5.00 6 82 44 12105-1070HA | 10.70 | 12 | 118 | 71
12105-0510HA | 5.10 6 82 44 12105-1080HA | 10.80 | 12 | 118 71
12105-0520HA @ 5.20 6 82 44 12105-1090HA | 10.90 | 12 | 118 | 71
12105-0530HA @ 5.30 6 82 44 12105-1100HA | 11.00 | 12 | 118 71
12105-0540HA | 5.40 6 82 44 12105-1110HA | 11.10 | 12 | 118 71
12105-0550HA @ 5.50 6 82 44 12105-1120HA | 11.20 | 12 | 118 71
12105-0560HA @ 5.60 6 82 44 12105-1130HA | 11.30 | 12 | 118 | 71
12105-0570HA | 5.70 6 82 44 12105-1140HA | 11.40 | 12 | 118 71
12105-0580HA @ 5.80 6 82 44 12105-1150HA | 11.50 | 12 | 118 | 71
12105-0590HA | 5.90 6 82 44 12105-1160HA | 11.60 | 12 | 118 71
12105-0600HA @ 6.00 6 82 44 12105-1170HA | 11.70 | 12 | 118 @ 71
12105-0610HA | 6.10 8 91 53 12105-1180HA | 11.80 | 12 | 118 71
12105-0620HA @ 6.20 8 91 53 12105-1190HA | 1190 | 12 | 118 @ 71
12105-0630HA | 6.30 8 91 53 12105-1200HA | 12.00 | 12 | 118 71
12105-0640HA | 6.40 8 91 53 12105-1230HA | 12.30 | 14 | 124 | 77
12105-0650HA | 6.50 8 91 53 12105-1250HA | 12.50 | 14 | 124 @ 77
12105-0660HA | 6.60 8 91 53 12105-1280HA | 12.80 | 14 | 124 @ 77
12105-0670HA | 6.70 8 91 53 12105-1300HA | 13.00 | 14 | 124 77
12105-0680HA @ 6.80 8 91 53 12105-1350HA | 13.50 | 14 | 124 @ 77
12105-0690HA @ 6.90 8 91 53 12105-1380HA | 13.80 | 14 | 124 | 77
12105-0700HA | 7.00 8 91 53 12105-1400HA | 14.00 | 14 | 124 77
12105-0710HA @ 7.10 8 91 53 12105-1450HA | 14.50 | 16 | 133 | 83
12105-0720HA | 7.20 8 91 53 12105-1480HA | 14.80 | 16 | 133 | 83
12105-0730HA | 7.30 8 91 53 12105-1500HA | 15.00 | 16 | 133 | 83
12105-0740HA | 7.40 8 91 53 12105-1550HA | 15.50 | 16 | 133 | 83
12105-0750HA @ 7.50 8 91 53 12105-1580HA | 15.80 | 16 | 133 | 83
12105-0760HA | 7.60 8 91 53 12105-1600HA | 16.00 | 16 | 133 @ 83
12105-0770HA @ 7.70 8 91 53 12105-1650HA | 16.50 | 18 | 143 | 93
12105-0780HA | 7.80 8 91 53 12105-1680HA | 16.80 | 18 | 143 | 93
12105-0790HA @ 7.90 8 91 53 12105-1700HA | 17.00 | 18 | 143 | 93
12105-0800HA | 8.00 8 91 53 12105-1750HA | 17.50 | 18 | 143 | 93
12105-0810HA | 8.10 | 10 | 103 61 12105-1780HA | 17.80 | 18 | 143 | 93
12105-0820HA | 8.20 | 10 | 103 61 12105-1800HA | 18.00 | 18 | 143 | 93
12105-0830HA | 8.30 | 10 | 103 61 12105-1850HA | 18.50 | 20 | 153 | 101
12105-0840HA | 8.40 | 10 | 103 61 12105-1900HA | 19.00 | 20 | 153 | 101
12105-0850HA | 8.50 | 10 | 103 61 12105-1950HA | 19.50 | 20 | 153 | 101
12105-0860HA | 8.60 | 10 | 103 61 12105-2000HA | 20.00 | 20 | 153 | 101

FOR INOX
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Item code

2 d1

UNEQUAL DIVISION

@d2| L

L1

Item code

g d1

@d2| L

L1

Q2105-0300HA | 3.00 6 66 | 28 Q2105-0870HA | 8.70 | 10 | 103 | 61
Q2105-0310HA | 3.10 6 66 | 28 Q2105-0880HA | 8.80 | 10 | 103 | 61
Q2105-0320HA | 3.20 6 66 | 28 Q2105-0890HA | 8.90 | 10 | 103 | 61
Q2105-0330HA | 3.30 6 66 | 28 Q2105-0900HA | 9.00 | 10 | 103 | 61
Q2105-0340HA | 3.40 6 66 | 28 Q2105-0910HA | 9.10 | 10 | 103 | 61
Q2105-0350HA | 3.50 6 66 | 28 Q2105-0920HA | 9.20 | 10 | 103 | 61
Q2105-0360HA | 3.60 6 66 | 28 Q2105-0930HA | 9.30 | 10 | 103 | 61
Q2105-0370HA | 3.70 6 66 | 28 Q2105-0940HA | 9.40 | 10 | 103 | 61
Q2105-0380HA | 3.80 6 74 | 36 Q2105-0950HA | 9.50 | 10 | 103 | 61
Q2105-0390HA | 3.90 6 74 | 36 Q2105-0960HA | 9.60 | 10 | 103 | 61
Q2105-0400HA | 4.00 6 74 | 36 Q2105-0970HA | 9.70 | 10 | 103 | 61
Q2105-0410HA | 4.10 6 74 | 36 Q2105-0980HA | 9.80 | 10 | 103 | 61
Q2105-0420HA | 4.20 6 74 | 36 Q2105-0990HA | 9.90 | 10 | 103 | 61
Q2105-0430HA | 4.30 6 74 | 36 Q2105-1000HA | 10.00 | 10 | 103 | 61
Q2105-0440HA | 4.40 6 74 | 36 Q2105-1010HA | 10.10 | 12 | 118 | 71
Q2105-0450HA | 4.50 6 74 | 36 Q2105-1020HA | 10.20 | 12 | 118 | 71
Q2105-0460HA | 4.60 6 74 | 36 Q2105-1030HA | 10.30 | 12 | 118 | 71
Q2105-0470HA | 4.70 6 74 | 36 Q2105-1040HA | 10.40 | 12 | 118 | 71
Q2105-0480HA | 4.80 6 82 | 44 Q2105-1050HA | 10.50 | 12 | 118 | 71
Q2105-0490HA | 4.90 6 82 | 44 Q2105-1060HA | 10.60 | 12 | 118 | 71
Q2105-0500HA | 5.00 6 82 | 44 Q2105-1070HA | 10.70 | 12 | 118 | 71
Q2105-0510HA | 5.10 6 82 | 44 Q2105-1080HA | 10.80 | 12 | 118 | 71
Q2105-0520HA | 5.20 6 82 | 44 Q2105-1090HA | 10.90 | 12 | 118 | 71
Q2105-0530HA | 5.30 6 82 | 44 Q2105-1100HA | 11.00 | 12 | 118 | 71
Q2105-0540HA | 5.40 6 82 | 44 Q2105-1110HA | 11.10 | 12 | 118 | 71
Q2105-0550HA | 5.50 6 82 | 44 Q2105-1120HA | 11.20 | 12 | 118 | 71
Q2105-0560HA | 5.60 6 82 | 44 Q2105-1130HA | 11.30 | 12 | 118 | 71
Q2105-0570HA | 5.70 6 82 | 44 Q2105-1140HA | 11.40 | 12 | 118 | 71
Q2105-0580HA | 5.80 6 82 | 44 Q2105-1150HA | 11.50 | 12 | 118 | 71
Q2105-0590HA | 5.90 6 82 | 44 Q2105-1160HA | 11.60 | 12 | 118 | 71
Q2105-0600HA | 6.00 6 82 | 44 Q2105-1170HA | 11.70 | 12 | 118 | 71
Q2105-0610HA | 6.10 8 91 | 53 Q2105-1180HA | 11.80 | 12 | 118 | 71
Q2105-0620HA | 6.20 8 91 | 53 Q2105-1190HA | 11.90 | 12 | 118 | 71
Q2105-0630HA | 6.30 8 91 | 53 Q2105-1200HA | 12.00 | 12 | 118 | 71
Q2105-0640HA | 6.40 8 91 | 53 Q2105-1230HA | 12.30 | 14 | 124 | 77
Q2105-0650HA | 6.50 8 91 | 53 Q2105-1250HA | 12.50 | 14 | 124 | 77
Q2105-0660HA | 6.60 8 91 | 53 Q2105-1280HA | 12.80 | 14 | 124 | 77
Q2105-0670HA | 6.70 8 91 | 53 Q2105-1300HA | 13.00 | 14 | 124 | 77
Q2105-0680HA | 6.80 8 91 | 53 Q2105-1350HA | 13.50 | 14 | 124 | 77
Q2105-0690HA | 6.90 8 91 | 53 Q2105-1380HA | 13.80 | 14 | 124 | 77
Q2105-0700HA | 7.00 8 91 | 53 Q2105-1400HA | 14.00 | 14 | 124 | 77
Q2105-0710HA | 7.10 8 91 | 53 Q2105-1450HA | 14.50 | 16 | 133 | 83
Q2105-0720HA | 7.20 8 91 | 53 Q2105-1480HA | 14.80 | 16 | 133 | 83
Q2105-0730HA | 7.30 8 91 | 53 Q2105-1500HA | 15.00 | 16 | 133 | 83
Q2105-0740HA | 7.40 8 91 | 83 Q2105-1550HA | 15.50 | 16 | 133 | 83
Q2105-0750HA | 7.50 8 91 | 53 Q2105-1580HA | 15.80 | 16 | 133 | 83
Q2105-0760HA | 7.60 8 91 | 53 Q2105-1600HA | 16.00 | 16 | 133 | 83
Q2105-0770HA | 7.70 8 91 | 53 Q2105-1650HA | 16.50 | 18 | 143 | 93
Q2105-0780HA | 7.80 8 91 | 53 Q2105-1680HA | 16.80 | 18 | 143 | 93
Q2105-0790HA | 7.90 8 91 | 53 Q2105-1700HA | 17.00 | 18 | 143 | 93
Q2105-0800HA | 8.00 8 91 | 53 Q2105-1750HA | 17.50 | 18 | 143 | 93
Q2105-0810HA | 8.10 | 10 | 103 | 61 Q2105-1780HA | 17.80 | 18 | 143 | 93
Q2105-0820HA | 8.20 | 10 | 103 | 61 Q2105-1800HA | 18.00 | 18 | 143 | 93
Q2105-0830HA | 8.30 | 10 | 103 | 61 Q2105-1850HA | 18.50 | 20 | 153 | 101
Q2105-0840HA | 8.40 | 10 | 103 | 61 Q2105-1900HA | 19.00 | 20 | 153 | 101
Q2105-0850HA | 8.50 | 10 | 103 | 61 Q2105-1950HA | 19.50 | 20 | 153 | 101
Q2105-0860HA | 8.60 | 10 | 103 | 61 Q2105-2000HA | 20.00 | 20 | 153 | 101
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Item code @dl (@d2| L L1 Item code gd1 |@d2| L L1
F2105-0300HA | 3.00 6 66 | 28 F2105-0870HA | 8.70 10 | 103 | 61
F2105-0310HA | 3.10 6 66 | 28 F2105-0880HA | 8.80 10 | 103 | 61
F2105-0320HA | 3.20 6 66 | 28 F2105-0890HA | 8.90 10 | 103 | 61
F2105-0330HA | 3.30 6 66 | 28 F2105-0900HA | 9.00 10 | 103 | 61
F2105-0340HA | 3.40 6 66 | 28 F2105-0910HA | 9.10 10 | 103 | 61
F2105-0350HA | 3.50 6 66 | 28 F2105-0920HA | 9.20 10 | 103 | 61
F2105-0360HA | 3.60 6 66 | 28 F2105-0930HA | 9.30 10 | 103 | 61
F2105-0370HA | 3.70 6 66 | 28 F2105-0940HA | 9.40 10 | 103 | 61
F2105-0380HA | 3.80 6 74 | 36 F2105-0950HA | 9.50 10 | 103 | 61
F2105-0390HA | 3.90 6 74 | 36 F2105-0960HA | 9.60 10 | 103 | 61
F2105-0400HA | 4.00 6 74 | 36 F2105-0970HA | 9.70 10 | 103 | 61
F2105-0410HA | 4.10 6 74 | 36 F2105-0980HA | 9.80 10 | 103 | 61
F2105-0420HA | 4.20 6 74 | 36 F2105-0990HA | 9.90 10 | 103 | 61
F2105-0430HA | 4.30 6 74 | 36 F2105-1000HA | 10.00 | 10 | 103 | 61
F2105-0440HA | 4.40 6 74 | 36 F2105-1010HA | 10.10 | 12 | 118 | 71
F2105-0450HA | 4.50 6 74 | 36 F2105-1020HA | 10.20 | 12 | 118 | 71
F2105-0460HA | 4.60 6 74 | 36 F2105-1030HA | 10.30 | 12 | 118 | 71
F2105-0470HA | 4.70 6 74 | 36 F2105-1040HA | 10.40 12 | 118 | 71
F2105-0480HA | 4.80 6 82 | 44 F2105-1050HA | 10.50 | 12 | 118 | 71
F2105-0490HA | 4.90 6 82 | 44 F2105-1060HA | 10.60 | 12 | 118 | 71
F2105-0500HA | 5.00 6 82 | 44 F2105-1070HA | 10.70 | 12 | 118 | 71
F2105-0510HA | 5.10 6 82 | 44 F2105-1080HA | 10.80 | 12 | 118 | 71
F2105-0520HA | 5.20 6 82 | 44 F2105-1090HA | 10.90 | 12 | 118 | 71
F2105-0530HA | 5.30 6 82 | 44 F2105-1100HA | 11.00 | 12 | 118 | 71
F2105-0540HA | 5.40 6 82 | 44 F2105-1110HA | 11.10 | 12 | 118 | 71
F2105-0550HA | 5.50 6 82 | 44 F2105-1120HA | 11.20 | 12 | 118 | 71
F2105-0560HA | 5.60 6 82 | 44 F2105-1130HA | 11.30 | 12 | 118 | 71
F2105-0570HA | 5.70 6 82 | 44 F2105-1140HA | 11.40 | 12 | 118 | 71
F2105-0580HA | 5.80 6 82 | 44 F2105-1150HA | 11.50 | 12 | 118 | 71
F2105-0590HA | 5.90 6 82 | 44 F2105-1160HA | 11.60 | 12 | 118 | 71
F2105-0600HA | 6.00 6 82 | 44 F2105-1170HA | 11.70 | 12 | 118 | 71
F2105-0610HA | 6.10 8 91 53 F2105-1180HA | 11.80 | 12 | 118 | 71
F2105-0620HA | 6.20 8 91 53 F2105-1190HA | 11.90 | 12 | 118 | 71
F2105-0630HA | 6.30 8 91 53 F2105-1200HA | 12.00 | 12 | 118 | 71
F2105-0640HA | 6.40 8 91 53 F2105-1230HA | 12.30 | 14 | 124 | 77
F2105-0650HA | 6.50 8 91 53 F2105-1250HA | 12.50 | 14 | 124 | 77
F2105-0660HA | 6.60 8 91 53 F2105-1280HA | 12.80 | 14 | 124 | 77
F2105-0670HA | 6.70 8 91 53 F2105-1300HA | 13.00 | 14 | 124 | 77
F2105-0680HA | 6.80 8 91 53 F2105-1350HA | 13.50 | 14 | 124 | 77
F2105-0690HA | 6.90 8 91 53 F2105-1380HA | 13.80 | 14 | 124 | 77
F2105-0700HA | 7.00 8 91 53 F2105-1400HA | 14.00 | 14 | 124 | 77
F2105-0710HA | 7.10 8 91 53 F2105-1450HA | 14.50 | 16 | 133 | 83
F2105-0720HA | 7.20 8 91 53 F2105-1480HA | 14.80 | 16 | 133 | 83
F2105-0730HA | 7.30 8 91 53 F2105-1500HA | 15.00 | 16 | 133 | 83
F2105-0740HA | 7.40 8 91 53 F2105-1550HA | 1550 | 16 | 133 | 83
F2105-0750HA | 7.50 8 91 53 F2105-1580HA | 1580 | 16 | 133 | 83
F2105-0760HA | 7.60 8 91 53 F2105-1600HA | 16.00 | 16 | 133 | 83
F2105-0770HA | 7.70 8 91 53 F2105-1650HA | 16.50 | 18 | 143 | 93
F2105-0780HA | 7.80 8 91 53 F2105-1680HA | 16.80 | 18 | 143 | 93
F2105-0790HA | 7.90 8 91 53 F2105-1700HA | 17.00 | 18 | 143 | 93
F2105-0800HA | 8.00 8 91 53 F2105-1750HA | 17.50 | 18 | 143 | 93
F2105-0810HA | 8.10 10 | 103 | 61 F2105-1780HA | 17.80 | 18 | 143 | 93
F2105-0820HA | 8.20 10 | 103 | 61 F2105-1800HA | 18.00 | 18 | 143 | 93
F2105-0830HA | 8.30 10 | 103 | 61 F2105-1850HA | 18.50 | 20 | 153 | 101
F2105-0840HA | 8.40 10 | 103 | 61 F2105-1900HA | 19.00 | 20 | 153 | 101
F2105-0850HA | 8.50 10 | 103 | 61 F2105-1950HA | 19.50 | 20 | 153 | 101
F2105-0860HA | 8.60 10 | 103 | 61 F2105-2000HA | 20.00 | 20 | 153 | 101
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K2105-0300HA | 3.00 66 | 28 K2105-0870HA | 8.70 | 10 | 103 | 61
K2105-0310HA | 3.10 66 | 28 K2105-0880HA | 8.80 | 10 | 103 | 61
K2105-0320HA | 3.20 66 | 28 K2105-0890HA | 8.90 | 10 | 103 | 61
K2105-0330HA | 3.30 66 | 28 K2105-0900HA | 9.00 | 10 | 103 | 61
K2105-0340HA | 3.40 66 | 28 K2105-0910HA | 9.10 | 10 | 103 | 61
K2105-0350HA | 3.50 66 | 28 K2105-0920HA | 9.20 @ 10 | 103 | 61
K2105-0360HA | 3.60 66 | 28 K2105-0930HA | 9.30 | 10 | 103 | 61
K2105-0370HA | 3.70 66 | 28 K2105-0940HA | 9.40 | 10 | 103 | 61
K2105-0380HA | 3.80 74 | 36 K2105-0950HA | 9.50 | 10 | 103 | 61
K2105-0390HA | 3.90 74 | 36 K2105-0960HA | 9.60 | 10 | 103 | 61
K2105-0400HA | 4.00 74 | 36 K2105-0970HA | 9.70 | 10 | 103 | 61
K2105-0410HA | 4.10 74 | 36 K2105-0980HA | 9.80 | 10 | 103 | 61
K2105-0420HA | 4.20 74 | 36 K2105-0990HA | 9.90 | 10 | 103 | 61
K2105-0430HA | 4.30 74 | 36 K2105-1000HA | 10.00 | 10 | 103 | 61
K2105-0440HA | 4.40 74 | 36 K2105-1010HA | 10.10 | 12 | 118 | 71
K2105-0450HA | 4.50 74 | 36 K2105-1020HA | 10.20 | 12 | 118 | 71
K2105-0460HA | 4.60 74 | 36 K2105-1030HA | 10.30 | 12 | 118 | 71
K2105-0470HA @ 4.70 74 | 36 K2105-1040HA | 10.40 12 | 118 | 71
K2105-0480HA | 4.80 82 | 44 K2105-1050HA | 10.50 | 12 | 118 | 71
K2105-0490HA | 4.90 82 | 44 K2105-1060HA | 10.60 12 | 118 | 71
K2105-0500HA | 5.00 82 | 44 K2105-1070HA | 10.70 | 12 | 118 | 71
K2105-0510HA | 5.10 82 | 44 K2105-1080HA | 10.80 12 | 118 | 71
K2105-0520HA | 5.20 82 | 44 K2105-1090HA | 10.90 | 12 | 118 | 71
K2105-0530HA | 5.30 82 | 44 K2105-1100HA | 11.00 12 | 118 | 71
K2105-0540HA | 5.40 82 | 44 K2105-1110HA | 11.10| 12 | 118 | 71
K2105-0550HA | 5.50 82 | 44 K2105-1120HA | 11.20 | 12 | 118 | 71
K2105-0560HA | 5.60 82 | 44 K2105-1130HA | 11.30 | 12 | 118 | 71
K2105-0570HA | 5.70 82 | 44 K2105-1140HA | 11.40 | 12 | 118 | 71
K2105-0580HA | 5.80 82 | 44 K2105-1150HA | 11.50 | 12 | 118 | 71
K2105-0590HA | 5.90 82 | 44 K2105-1160HA | 11.60 | 12 | 118 | 71
K2105-0600HA | 6.00 82 | 44 K2105-1170HA | 11.70 | 12 | 118 | 71
K2105-0610HA | 6.10 91 | 53 K2105-1180HA | 11.80 | 12 | 118 | 71
K2105-0620HA | 6.20 91 | 53 K2105-1190HA 1190 12 | 118 | 71
K2105-0630HA | 6.30 91 | 53 K2105-1200HA | 12.00 | 12 | 118 | 71
K2105-0640HA | 6.40 91 | 53 K2105-1230HA | 12.30 | 14 | 124 | 77
K2105-0650HA | 6.50 91 | 53 K2105-1250HA | 12.50 | 14 | 124 | 77
K2105-0660HA | 6.60 91 | 53 K2105-1280HA | 12.80 14 | 124 | 77
K2105-0670HA | 6.70 91 | 53 K2105-1300HA | 13.00 | 14 | 124 | 77
K2105-0680HA | 6.80 91 | 53 K2105-1350HA | 13.50 | 14 | 124 | 77
K2105-0690HA | 6.90 91 | 53 K2105-1380HA | 13.80 | 14 | 124 | 77
K2105-0700HA | 7.00 91 | 53 K2105-1400HA | 14.00 | 14 | 124 | 77
K2105-0710HA | 7.10 91 | 53 K2105-1450HA | 14.50 | 16 | 133 | 83
K2105-0720HA | 7.20 91 | 53 K2105-1480HA | 14.80 | 16 | 133 | 83
K2105-0730HA | 7.30 91 | 53 K2105-1500HA | 15.00 16 | 133 | 83
K2105-0740HA | 7.40 91 | 53 K2105-1550HA | 15.50 | 16 | 133 | 83
K2105-0750HA | 7.50 91 | 53 K2105-1580HA | 15.80 16 | 133 | 83
K2105-0760HA | 7.60 91 | 53 K2105-1600HA | 16.00 | 16 | 133 | 83
K2105-0770HA | 7.70 91 | 53 K2105-1650HA | 16.50 18 | 143 | 93
K2105-0780HA | 7.80 91 | 53 K2105-1680HA | 16.80 | 18 | 143 | 93
K2105-0790HA | 7.90 91 | 53 K2105-1700HA | 17.00 18 | 143 | 93
K2105-0800HA | 8.00 91 | 53 K2105-1750HA | 17.50 | 18 | 143 | 93
K2105-0810HA | 8.10 | 10 | 103 | 61 K2105-1780HA | 17.80 | 18 | 143 | 93
K2105-0820HA | 8.20 | 10 | 103 | 61 K2105-1800HA | 18.00 | 18 | 143 | 93
K2105-0830HA | 8.30 | 10 | 103 | 61 K2105-1850HA | 18.50 | 20 | 153 | 101
K2105-0840HA | 8.40 | 10 | 103 | 61 K2105-1900HA | 19.00 | 20 | 153 | 101
K2105-0850HA | 8.50 | 10 | 103 | 61 K2105-1950HA | 19.50 | 20 | 153 | 101
K2105-0860HA | 8.60 | 10 | 103 | 61 K2105-2000HA | 20.00 | 20 | 153 | 101
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Item code gd1 |9 d2 L L1
A2105-0300HA @ 3.00 6 66 28 A2105-0870HA | 8.70 10 103 | 61
A2105-0310HA 3.10 6 66 28 A2105-0880HA | 8.80 10 103 | 61
A2105-0320HA @ 3.20 6 66 28 A2105-0890HA | 8.90 10 103 | 61
A2105-0330HA 3.30 6 66 28 A2105-0900HA | 9.00 10 103 | 61
A2105-0340HA 3.40 6 66 28 A2105-0910HA | 9.10 10 103 | 61
A2105-0350HA 3.50 6 66 28 A2105-0920HA | 9.20 10 103 | 61
A2105-0360HA @ 3.60 6 66 28 A2105-0930HA | 9.30 10 103 | 61
A2105-0370HA 3.70 6 66 28 A2105-0940HA | 9.40 10 103 | 61
A2105-0380HA @ 3.80 6 74 36 A2105-0950HA | 9.50 10 103 | 61
A2105-0390HA 3.90 6 74 36 A2105-0960HA | 9.60 10 103 | 61
A2105-0400HA 4.00 6 74 36 A2105-0970HA | 9.70 10 103 | 61
A2105-0410HA 4.10 6 74 36 A2105-0980HA | 9.80 10 103 | 61
A2105-0420HA 4.20 6 74 36 A2105-0990HA | 9.90 10 103 | 61
A2105-0430HA 4.30 6 74 36 A2105-1000HA | 10.00 | 10 103 | 61
A2105-0440HA 4.40 6 74 36 A2105-1010HA | 10.10 12 118 | 71
A2105-0450HA 4.50 6 74 36 A2105-1020HA | 10.20 12 118 | 71
A2105-0460HA 4.60 6 74 36 A2105-1030HA | 10.30 12 118 | 71
A2105-0470HA 4.70 6 74 36 A2105-1040HA | 10.40 12 118 | 71
A2105-0480HA 4.80 6 82 44 A2105-1050HA | 10.50 12 118 | 71
A2105-0490HA 4.90 6 82 44 A2105-1060HA | 10.60 12 118 | 71
A2105-0500HA 5.00 6 82 44 A2105-1070HA | 10.70 | 12 118 | 71
A2105-0510HA 5.10 6 82 44 A2105-1080HA | 10.80 12 118 | 71
A2105-0520HA 5.20 6 82 44 A2105-1090HA | 10.90 12 118 | 71
A2105-0530HA 5.30 6 82 44 A2105-1100HA  11.00 | 12 118 | 71
A2105-0540HA 5.40 6 82 44 A2105-1110HA | 1110 12 118 | 71
A2105-0550HA 5.50 6 82 44 A2105-1120HA 11.20 | 12 118 | 71
A2105-0560HA 5.60 6 82 44 A2105-1130HA | 11.30 12 118 | 71
A2105-0570HA 5.70 6 82 44 A2105-1140HA | 11.40 12 118 | 71
A2105-0580HA 5.80 6 82 44 A2105-1150HA | 11.50 12 118 | 71
A2105-0590HA 5.90 6 82 44 A2105-1160HA | 11.60 12 118 | 71
A2105-0600HA 6.00 6 82 44 A2105-1170HA | 11.70 | 12 118 | 71
A2105-0610HA | 6.10 8 91 53 A2105-1180HA | 11.80 12 118 | 71
A2105-0620HA @ 6.20 8 91 53 A2105-1190HA | 11.90 12 118 | 71
A2105-0630HA 6.30 8 91 53 A2105-1200HA | 12.00 12 118 | 71
A2105-0640HA 6.40 8 91 53 A2105-1230HA | 12.30 | 14 124 | 77
A2105-0650HA 6.50 8 91 53 A2105-1250HA | 12.50 14 124 | 77
A2105-0660HA | 6.60 8 91 53 A2105-1280HA | 12.80 | 14 124 | 77
A2105-0670HA 6.70 8 91 53 A2105-1300HA | 13.00 14 124 | 77
A2105-0680HA | 6.80 8 91 53 A2105-1350HA | 13.50 | 14 124 | 77
A2105-0690HA 6.90 8 91 53 A2105-1380HA | 13.80 14 124 | 77
A2105-0700HA | 7.00 8 91 53 A2105-1400HA | 14.00 14 124 | 77
A2105-0710HA 7.10 8 91 53 A2105-1450HA | 14.50 16 133 | 83
A2105-0720HA | 7.20 8 91 53 A2105-1480HA | 14.80 | 16 133 | 83
A2105-0730HA @ 7.30 8 91 53 A2105-1500HA | 15.00 | 16 133 | 83
A2105-0740HA | 7.40 8 91 53 A2105-1550HA | 15.50 | 16 133 | 83
A2105-0750HA 7.50 8 91 53 A2105-1580HA | 15.80 16 133 | 83
A2105-0760HA @ 7.60 8 91 53 A2105-1600HA | 16.00 | 16 133 | 83
A2105-0770HA 7.70 8 91 53 A2105-1650HA | 16.50 18 143 | 93
A2105-0780HA @ 7.80 8 91 53 A2105-1680HA | 16.80 | 18 143 | 93
A2105-0790HA 7.90 8 91 53 A2105-1700HA | 17.00 18 143 | 93
A2105-0800HA @ 8.00 8 91 53 A2105-1750HA | 17.50 | 18 143 | 93
A2105-0810HA 8.10 10 103 | 61 A2105-1780HA | 17.80 18 143 | 93
A2105-0820HA @ 8.20 10 103 | 61 A2105-1800HA | 18.00 18 143 | 93
A2105-0830HA 8.30 10 103 | 61 A2105-1850HA | 18.50 | 20 153 | 101
A2105-0840HA 8.40 10 103 | 61 A2105-1900HA | 19.00 | 20 153 | 101
A2105-0850HA 8.50 10 103 | 61 A2105-1950HA 19.50 | 20 153 | 101
A2105-0860HA 8.60 10 103 | 61 A2105-2000HA | 20.00 | 20 153 | 101
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Item code gdl1 |@d2| L L1
H1600-0300HA | 3.00 3 46 16
H1600-0330HA | 3.30 4 48 18
H1600-0340HA | 3.40 4 50 | 20
H1600-0350HA | 3.50 4 50 | 20
H1600-0400HA | 4.00 4 52 | 22
H1600-0420HA @ 4.20 6 65 | 25
H1600-0430HA | 4.30 6 68 | 28
H1600-0440HA @ 4.40 6 68 | 28
H1600-0450HA | 4.50 6 68 | 28
H1600-0500HA | 5.00 6 72 | 32
H1600-0510HA | 5.10 6 72 | 32
H1600-0520HA | 5.20 6 72 | 32
H1600-0550HA | 5.50 6 75 | 35
H1600-0600HA @ 6.00 6 75 | 35
H1600-0650HA @ 6.50 8 80 | 40
H1600-0680HA @ 6.80 8 85 | 45
H1600-0690HA | 6.90 8 85 | 45
H1600-0700HA | 7.00 8 85 | 45
H1600-0750HA | 7.50 8 85 | 45
H1600-0800HA | 8.00 8 98 | 50
H1600-0850HA | 8.50 10 98 | 50
H1600-0860HA | 8.60 10 | 105 | 57
H1600-0880HA @ 8.80 10 | 105 | 57
H1600-0900HA | 9.00 10 | 105 | 57
H1600-0950HA | 9.50 10 | 105 | 57
H1600-1000HA | 10.00 | 10 | 111 | 63
H1600-1020HA | 10.20 | 12 | 111 | 63
H1600-1030HA | 10.30 | 12 | 111 | 63
H1600-1050HA | 10.50 | 12 | 111 | 63
H1600-1080HA | 10.80 | 12 | 119 | 71
H1600-1100HA | 11.00 | 12 | 119 | 71
H1600-1150HA | 11.50 | 12 | 119 | 71
H1600-1200HA | 12.00 | 12 | 119 | 71
H1600-1400HA | 14.00 | 14 | 125 | 77
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Item code gd1 | @d2| L L1 Item code @dl1 ([@d2| L L1
H2108-0100HA | 1.00 3 55 | 11 H2108-0700HA | 7.00 8 114 | 76
H2108-0110HA | 1.10 3 55 | 17 H2108-0710HA @ 7.10 8 114 | 76
H2108-0120HA | 1.20 3 55 | 17 H2108-0720HA | 7.20 8 114 | 76
H2108-0130HA | 1.30 3 55 | 17 H2108-0730HA | 7.30 8 114 | 76
H2108-0140HA | 1.40 3 55 17 H2108-0740HA | 7.40 8 114 | 76
H2108-0150HA | 1.50 3 65 | 22 H2108-0750HA | 7.50 8 114 | 76
H2108-0160HA | 1.60 3 65 | 22 H2108-0760HA | 7.60 8 114 | 76
H2108-0170HA | 1.70 3 65 | 22 H2108-0770HA | 7.70 8 114 | 76
H2108-0180HA | 1.80 3 65 22 H2108-0780HA | 7.80 8 114 | 76
H2108-0190HA | 1.90 3 65 | 22 H2108-0790HA @ 7.90 8 114 | 76
H2108-0200HA | 2.00 3 74 | 28 H2108-0800HA | 8.00 8 114 | 76
H2108-0210HA | 2.10 3 74 | 28 H2108-0810HA | 8.10 | 10 | 142 | 95
H2108-0220HA | 2.20 3 74 28 H2108-0820HA | 8.20 10 | 142 | 95
H2108-0230HA | 2.30 3 74 | 28 H2108-0830HA | 8.30 10 | 142 | 95
H2108-0240HA | 2.40 3 74 | 28 H2108-0840HA | 8.40 @ 10 | 142 | 95
H2108-0250HA | 2.50 3 81 32 H2108-0850HA | 8.50 10 | 142 | 95
H2108-0260HA | 2.60 3 81 32 H2108-0860HA | 8.60 10 | 142 | 95
H2108-0270HA | 2.70 3 81 32 H2108-0870HA | 8.70 | 10 | 142 | 95
H2108-0280HA | 2.80 3 81 32 H2108-0880HA | 8.80 @ 10 | 142 | 95
H2108-0290HA | 2.90 3 81 32 H2108-0890HA | 8.90 @ 10 | 142 | 95
H2108-0300HA | 3.00 6 72 | 34 H2108-0900HA | 9.00 10 | 142 | 95
H2108-0310HA | 3.10 6 72 34 H2108-0910HA | 9.10 10 | 142 | 95
H2108-0320HA | 3.20 6 72 | 34 H2108-0920HA | 9.20 10 | 142 | 95
H2108-0330HA | 3.30 6 72 | 34 H2108-0930HA | 9.30 10 | 142 | 95
H2108-0340HA | 3.40 6 72 34 H2108-0940HA | 9.40 10 | 142 | 95
H2108-0350HA | 3.50 6 72 | 34 H2108-0950HA | 9.50 | 10 | 142 | 95
H2108-0360HA | 3.60 6 72 34 H2108-0960HA | 9.60 10 | 142 | 95
H2108-0370HA | 3.70 6 72 | 34 H2108-0970HA | 9.70 10 | 142 | 95
H2108-0380HA | 3.80 6 81 43 H2108-0980HA | 9.80 10 | 142 | 95
H2108-0390HA | 3.90 6 81 43 H2108-0990HA | 9.90 @ 10 | 142 | 95
H2108-0400HA | 4.00 6 81 43 H2108-1000HA | 10.00 10 | 142 | 95
H2108-0410HA | 4.10 6 81 43 H2108-1010HA | 10.10 12 | 162 | 114
H2108-0420HA | 4.20 6 81 43 H2108-1020HA | 10.20 | 12 | 162 | 114
H2108-0430HA | 4.30 6 81 43 H2108-1030HA | 10.30 | 12 | 162 | 114
H2108-0440HA | 4.40 6 81 43 H2108-1040HA | 10.40 | 12 | 162 | 114
H2108-0450HA | 4.50 6 81 43 H2108-1050HA | 10.50 12 | 162 | 114
H2108-0460HA | 4.60 6 81 43 H2108-1060HA | 10.60 | 12 | 162 | 114
H2108-0470HA | 4.70 6 81 43 H2108-1070HA | 10.70 | 12 | 162 | 114
H2108-0480HA | 4.80 6 95 | 57 H2108-1080HA | 10.80 12 | 162 | 114
H2108-0490HA | 4.90 6 95 | 57 H2108-1090HA | 10.90 12 | 162 | 114
H2108-0500HA | 5.00 6 95 | 57 H2108-1100HA | 11.00 12 | 162 | 114
H2108-0510HA | 5.10 6 95 57 H2108-1110HA | 11.10 | 12 | 162 | 114
H2108-0520HA | 5.20 6 95 | 57 H2108-1120HA | 11.20 | 12 | 162 | 114
H2108-0530HA | 5.30 6 95 | 57 H2108-1130HA | 11.30 12 | 162 | 114
H2108-0540HA | 5.40 6 95 57 H2108-1140HA | 11.40 | 12 | 162 | 114
H2108-0550HA | 5.50 6 95 | 57 H2108-1150HA | 11.50 12 | 162 | 114
H2108-0560HA | 5.60 6 95 57 H2108-1160HA | 11.60 | 12 | 162 | 114
H2108-0570HA | 5.70 6 95 | 57 H2108-1170HA | 11.70 12 | 162 | 114
H2108-0580HA | 5.80 6 95 | 57 H2108-1180HA | 11.80 12 | 162 | 114
H2108-0590HA | 5.90 6 95 | 57 H2108-1190HA | 11.90 | 12 | 162 | 114
H2108-0600HA | 6.00 6 95 | 57 H2108-1200HA | 12.00 12 | 162 | 114
H2108-0610HA | 6.10 8 114 | 76 H2108-1250HA | 12.50 14 | 178 | 133
H2108-0620HA | 6.20 8 114 | 76 H2108-1300HA | 13.00 14 | 178 | 133
H2108-0630HA | 6.30 8 114 | 76 H2108-1350HA | 13.50 14 | 178 | 133
H2108-0640HA | 6.40 8 114 | 76 H2108-1400HA | 14.00 | 14 | 178 | 133
H2108-0650HA | 6.50 8 114 | 76 H2108-1450HA | 14.50 16 | 203 | 152
H2108-0660HA | 6.60 8 114 | 76 H2108-1500HA | 15.00 16 | 203 | 152
H2108-0670HA | 6.70 8 114 | 76 H2108-1550HA | 15.50 | 16 | 203 | 152
H2108-0680HA | 6.80 8 114 | 76 H2108-1600HA | 16.00 | 16 | 203 | 152
H2108-0690HA | 6.90 8 114 | 76
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DIN 6535
Form HA

12D

M

K

H2112
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30

Item code @d1 (@d2| L L1 Item code @dl1 (@d2| L L1
H2112-0100HA @ 1.00 3 15 | 55 H2112-0580HA @ 5.80 6 78 | 116
H2112-0110HA @ 1.10 3 20 | 55 H2112-0600HA @ 6.00 6 78 | 116
H2112-0120HA | 1.20 3 20 | 55 H2112-0650HA | 6.50 8 108 | 146
H2112-0130HA | 1.30 3 20 | 55 H2112-0680HA | 6.80 8 108 | 146
H2112-0140HA | 1.40 3 20 | 55 H2112-0700HA | 7.00 8 108 | 146
H2112-0150HA | 1.50 3 23 | 65 H2112-0750HA | 7.50 8 108 | 146
H2112-0160HA | 1.60 3 30 | 65 H2112-0780HA | 7.80 8 108 | 146
H2112-0170HA | 1.70 3 30 | 65 H2112-0800HA @ 8.00 8 108 | 146
H2112-0180HA | 1.80 3 30 | 65 H2112-0850HA | 8.50 10 | 120 | 162
H2112-0190HA @ 1.90 3 30 | 65 H2112-0880HA @ 8.80 10 | 120 | 162
H2112-0200HA @ 2.00 3 30 | 74 H2112-0900HA | 9.00 10 | 120 | 162
H2112-0210HA | 2.10 3 38 | 74 H2112-0950HA | 9.50 10 | 120 162
H2112-0220HA | 2.20 3 38 | 74 H2112-0980HA | 9.80 10 | 120 162
H2112-0230HA | 2.30 3 38 | 74 H2112-1000HA | 10.00 | 10 | 120 | 162
H2112-0240HA @ 2.40 3 38 | 74 H2112-1020HA | 10.20 | 12 | 156 | 204
H2112-0250HA @ 2.50 3 38 | 81 H2112-1050HA | 10.50 | 12 | 156 | 204
H2112-0260HA | 2.60 3 44 | 81 H2112-1080HA | 10.80 | 12 | 156 | 204
H2112-0270HA | 2.70 3 44 | 81 H2112-1100HA | 11.00 | 12 | 156 | 204
H2112-0280HA @ 2.80 3 44 | 81 H2112-1150HA | 11.50 | 12 | 156 | 204
H2112-0290HA | 2.90 3 44 | 81 H2112-1180HA | 11.80 | 12 | 156 | 204
H2112-0300HA | 3.00 6 54 | 92 H2112-1200HA | 12.00 | 12 | 156 | 204
H2112-0330HA | 3.30 6 54 | 92 H2112-1250HA | 12.50 | 14 | 182 | 230
H2112-0350HA | 3.50 6 54 | 92 H2112-1280HA | 12.80 | 14 | 182 | 230
H2112-0380HA @ 3.80 6 64 | 102 H2112-1300HA | 13.00 | 14 | 182 | 230
H2112-0400HA @ 4.00 6 64 | 102 H2112-1350HA | 13.50 | 14 | 182 | 230
H2112-0420HA | 4.20 6 64 | 102 H2112-1400HA | 14.00 | 14 | 182 | 230
H2112-0450HA | 4.50 6 64 | 102 H2112-1450HA | 14.50 | 16 | 208 | 260
H2112-0480HA | 4.80 6 78 | 116 H2112-1500HA | 15.00 | 16 | 208 | 260
H2112-0500HA @ 5.00 6 78 | 116 H2112-1550HA | 15.50 | 16 | 208 | 260
H2112-0550HA @ 5.50 6 78 | 116 H2112-1600HA | 16.00 | 16 | 208 | 260
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Item code @d1 |@d2| L L1 Item code gd1 |@d2| L L1
H2115-0100HA | 1.00 3 20 | 60 H2115-0540HA | 5.40 6 92 | 130
H2115-0110HA | 1.10 3 22 | 60 H2115-0550HA | 5.50 6 92 | 130
H2115-0120HA | 1.20 3 24 | 60 H2115-0560HA | 5.60 6 100 | 140
H2115-0130HA | 1.30 3 25 | 60 H2115-0570HA | 5.70 6 100 | 140
H2115-0140HA | 1.40 3 27 | 60 H2115-0580HA | 5.80 6 100 | 140
H2115-0150HA | 1.50 3 27 | 60 H2115-0590HA | 5.90 6 100 @ 140
H2115-0160HA | 1.60 3 32 | 65 H2115-0600HA | 6.00 6 100 | 140
H2115-0170HA | 1.70 3 32 | 65 H2115-0610HA | 6.10 8 108 | 145
H2115-0180HA | 1.80 3 35 | 65 H2115-0620HA | 6.20 8 108 | 145
H2115-0190HA | 1.90 3 35 | 65 H2115-0630HA | 6.30 8 108 | 145
H2115-0200HA | 2.00 3 35 | 65 H2115-0640HA | 6.40 8 108 | 145
H2115-0210HA | 2.10 3 40 | 75 H2115-0650HA | 6.50 8 108 | 145
H2115-0220HA | 2.20 3 40 | 75 H2115-0660HA | 6.60 8 130 | 170
H2115-0230HA | 2.30 3 40 | 75 H2115-0670HA | 6.70 8 130 | 170
H2115-0240HA | 2.40 3 45 | 75 H2115-0680HA | 6.80 8 130 | 170
H2115-0250HA | 2.50 3 45 | 75 H2115-0690HA | 6.90 8 130 | 170
H2115-0260HA | 2.60 3 48 | 80 H2115-0700HA | 7.00 8 130 | 170
H2115-0270HA | 2.70 3 48 | 80 H2115-0750HA | 7.50 8 130 170
H2115-0280HA | 2.80 3 50 | 80 H2115-0780HA | 7.80 8 130 | 170
H2115-0290HA | 2.90 3 50 | 80 H2115-0800HA | 8.00 8 130 170
H2115-0300HA | 3.00 6 60 | 100 H2115-0850HA | 8.50 10 | 163 | 208
H2115-0310HA | 3.10 6 60 | 100 H2115-0880HA | 8.80 10 | 163 | 208
H2115-0320HA | 3.20 6 60 | 100 H2115-0900HA | 9.00 10 | 163 | 208
H2115-0330HA | 3.30 6 60 | 100 H2115-0950HA | 9.50 10 | 163 | 208
H2115-0340HA | 3.40 6 60 | 100 H2115-0980HA | 9.80 10 | 163 | 208
H2115-0350HA | 3.50 6 60 | 100 H2115-1000HA | 10.00 | 10 | 163 | 208
H2115-0360HA | 3.60 6 68 | 108 H2115-1020HA | 10.20 | 12 | 195 | 245
H2115-0380HA | 3.80 6 68 | 108 H2115-1050HA | 10.50 | 12 | 195 | 245
H2115-0390HA | 3.90 6 68 | 108 H2115-1080HA | 10.80 | 12 | 195 | 245
H2115-0400HA | 4.00 6 68 | 108 H2115-1100HA | 11.00 | 12 | 195 | 245
H2115-0410HA | 4.10 6 78 | 115 H2115-1150HA | 11.50 | 12 | 195 | 245
H2115-0420HA | 4.20 6 78 | 115 H2115-1180HA | 11.80 | 12 | 195 | 245
H2115-0430HA | 4.30 6 78 | 115 H2115-1200HA | 12.00 | 12 | 195 | 245
H2115-0440HA | 4.40 6 78 | 115 H2115-1250HA | 12.50 | 14 | 230 § 280
H2115-0450HA | 4.50 6 78 | 115 H2115-1280HA | 12.80 | 14 | 230 | 280
H2115-0460HA | 4.60 6 84 | 125 H2115-1300HA | 13.00 | 14 | 230 | 280
H2115-0470HA | 4.70 6 84 | 125 H2115-1350HA | 13.50 | 14 | 230 | 280
H2115-0480HA | 4.80 6 84 | 125 H2115-1400HA | 14.00 | 14 | 230 | 280
H2115-0490HA | 4.90 6 84 | 125 H2115-1450HA | 14.50 | 16 | 260 | 310
H2115-0500HA | 5.00 6 84 | 125 H2115-1500HA | 15.00 | 16 | 260 | 310
H2115-0510HA | 5.10 6 92 | 130 H2115-1550HA | 15.50 | 16 | 260 # 310
H2115-0520HA | 5.20 6 92 | 130 H2115-1600HA | 16.00 | 16 | 260 | 310
H2115-0530HA | 5.30 6 92 | 130
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DIN 6535 D | N
Form HA

H1700 H1701

Item code gdl |@d2| L L1 L2

H1700-0250HA | 2.50 6 66 | 8.8 28
H1700-0330HA | 3.30 6 66 114 28
H1700-0420HA | 4.20 6 66 |13.6 28
H1700-0500HA | 5.00 8 79 1165 #1
H1700-0680HA | 6.80 | 10 | 89 |21.0| 47
H1700-0850HA | 8.50 | 12 | 102 | 25.5| 55
H1700-1020HA | 10.20 | 14 | 107 | 30.0 | 60

U Zp

Item code @d1 |@d2| L L1 L2

H1701-0340HA | 3.40 6 64 9 28
H1701-0450HA | 4.50 8 79 | 11 | 37
H1701-0550HA | 5.50 | 10 | 89 | 13 | 43
H1701-0660HA | 6.60 | 11 | 102 | 15 | 55
H1701-0900HA | 9.00 | 15 | 115 | 19 | 65
H1701-1100HA | 11.00 | 18 | 123 | 23 | 65

94 zp
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DIN |[Type H}}@.

333 JL A

M

Un
Coated

Item code gd1 |@d2| L L1
H1800-008000 | 0.80 | 3.15 | 31.5 1.1
H1800-010000 | 1.00 | 3.15 | 31.5| 1.3
H1800-012500 | 1.25 | 3.15 |31.5| 1.6
H1800-016000 | 1.60 | 4.0 |355| 2.0
H1800-020000 | 2.00 | 5.0 [40.0| 2.5
H1800-025000 2.50 | 6.0 |45.0 3.1
H1800-031500 | 3.15 | 8.0 | 50.0 | 3.9
H1800-040000 | 4.00 | 10.0 | 56 | 5.0
H1800-050000 | 5.00 | 12.5 | 63 | 6.3
H1800-063000 | 6.30 | 16.0 | 71 | 8.0

Item code gd1 |@d2| L ]
H1803-008000 | 0.80 | 3.15 | 31.5| 1.1
H1803-010000 | 1.00 | 3.15 | 31.5| 1.3
H1803-012500 | 1.25 | 3.15 |31.5| 1.6
H1803-016000 | 1.60 | 4.0 | 35,5 2.0
H1803-020000 | 2.00 | 5.0 |40.0| 2.5
H1803-025000 @ 2.50 | 6.0 |45.0 3.1
H1803-031500 | 3.15 | 8.0 |50.0 | 3.9
H1803-040000 | 4.00 | 10.0 | 56 | 5.0
H1803-050000 | 5.00 | 125 | 63 | 6.3
H1803-063000 | 6.30 | 16.0 | 71 | 8.0

(" High Peformance Cutting Tools )

o

H1800 H1803

d2h7

33



Ex hard drill for removing taps

Item code @d1 |[Thread| @ d2 L1
H1805-033004 3.30 M4 6 50 15
H1805-042005 | 4.20 M5 6 50 15
H1805-050006 5.00 M6 6 50 15
H1805-068008 6.80 M8 8 60 20

H1805-085010 | 8.50 M10 10 70 25
H1805-102012 | 10.20 & M12 12 75 30
H1805-120014 | 12.00 | M14 12 75 30
H1805-140016 | 14.00 = M16 14 100 40
H1805-155018 | 15.50 | M18 16 100 40
H1805-175020 | 17.50 | M20 18 100 50

Proces for removing damaged taps from the hole

Damaged taps in the hole

Drill the core of the
tap at a fixed feed
and speed, stopping
the operation ocasionally
to remove chip waste.
In addition use plenty
of cutting oil.
Once the hole has
been cleared, remove
the remands of the
tap easely.

Make the damaged

surface flat with a

solid carbide plug

mill or grindig with
a micro grinder

o
Jlary

|

At high speed

) (120-150m/min.)
and low feed
S (0.03-0.05 mm/U.) 9
A —t make an initial

Make the damaged
We recommend to
re-drill the hole at the

centered approach
by drilling lightly

______(____P

K

o
N
=y
[e)}

w
D

repeating the
operation many times.
For the operation can
be used emulsion.

o

previous diameter with
a solid carbide drill
before tapping again
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Item code gd1 |@d2| L L1 Item code @gdl1 | @d2| L L1
RA10-0100HA | 1.00 40 5 RA10-0430HA | 4.30 80 | 21
RA10-0110HA | 1.10 40 7 RA10-0440HA | 4.40 80 | 21
RA10-0120HA | 1.20 40 7 RA10-0450HA | 4.50 80 | 21
RA10-0130HA | 1.30 40 7 RA10-0460HA | 4.60 80 | 21
RA10-0140HA | 1.40 40 8 RA10-0470HA | 4.70 80 | 21
RA10-0150HA | 1.50 40 8 RA10-0480HA | 4.80 86 | 23
RA10-0160HA | 1.60 43 9 RA10-0490HA | 4.90 86 | 23
RA10-0170HA | 1.70 46 10 RA10-0500HA | 5.00 86 | 23
RA10-0180HA | 1.80 46 10 RA10-0510HA | 5.10 86 | 23
RA10-0190HA | 1.90 46 10 RA10-0520HA | 5.20 86 | 23
RA10-0200HA | 2.00 49 11 RA10-0530HA | 5.30 86 | 23
RA10-0210HA | 2.10 49 11 RA10-0540HA | 5.40 93 | 26
RA10-0220HA | 2.20 53 12 RA10-0550HA | 5.50 93 | 26
RA10-0230HA | 2.30 53 12 RA10-0560HA | 5.60 93 | 26
RA10-0240HA | 2.40 54 14 RA10-0570HA | 5.70 93 | 26
RA10-0250HA | 2.50 57 14 RA10-0580HA | 5.80 93 | 26
RA10-0260HA | 2.60 57 14 RA10-0590HA | 5.90 93 | 26
RA10-0270HA | 2.70 61 15 RA10-0600HA | 6.00 93 | 26
RA10-0280HA | 2.80 61 15 RA10-0650HA | 6.50 101 | 28
RA10-0290HA | 2.90 61 15 RA10-0700HA | 7.00 109 | 31
RA10-0300HA | 3.00 61 15 RA10-0750HA | 7.50 109 | 31
RA10-0310HA | 3.10 65 16 RA10-0800HA | 8.00 117 | 33
RA10-0320HA | 3.20 65 16 RA10-0850HA | 8.50 117 | 33
RA10-0330HA | 3.30 65 16 RA10-0900HA | 9.00 125 | 36
RA10-0340HA | 3.40 70 18 RA10-0950HA | 9.50 125 | 36
RA10-0350HA | 3.50 70 18 RA10-1000HA | 10.00 133 | 38
RA10-0360HA | 3.60 70 18 RA10-1050HA | 10.50 133 | 38
RA10-0370HA | 3.70 70 18 RA10-1100HA | 11.00 142 | 41
RA10-0380HA | 3.80 75 19 RA10-1150HA | 11.50 142 | 41
RA10-0390HA | 3.90 75 19 RA10-1200HA | 12.00 151 | 44
RA10-0400HA | 4.00 75 19 RA10-1250HA | 12.50 151 | 44
RA10-0410HA | 4.10 75 19 RA10-1300HA | 13.00 151 | 44
RA10-0420HA | 4.20 75 19

For Bores with H7 tolerance

On demand we can supplier different sizes and

different tolerance -0/+0.004 mm.
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e&de  Micro Diameter Square End Mills

4 N\ i N\
onesss |l MG 12 || HRc : ToTl=
i i A | )| (D) |
1| & |eu]o4m|| 60
& J S 2
20 HIC temcode | D1 | R | p | w | 05 | L3 L1 | D4
20HC 00204 0.2 0.4 50 4
20HC 00304 0.3 0.6 50 4
20HC 00404 0.4 0.8 50 4
20HC 00504 0.5 1.0 50 4
20HC 00604 0.6 1.2 50 4
20HC 00704 0.7 1.4 50 4
20HC 00804 0.8 1.6 50 4
20HC 00904 0.9 1.8 50 4
20HT 01004 1.0 3.0 50 4
20HC 01204 1.2 3.0 50 4
20HC 01404 1.4 3.0 50 4
20HT 01504 1.5 4.0 50 4
20HC 01604 1.6 4.0 50 4
20HC 01804 1.8 5.0 50 4
20HT 02004 2.0 6.0 50 4
F
E 2
D1
LY F7’ |
7 Lap
N 7
@D
Max ap ap ap
— D<@1 0,1D D<@1 0,02D D<@1 0,01D
9 D 311<@3| 0,2D D @11<@3|0,05D D @1,1<@3|0,02D
: . depth D 231> 0,5D D @31> |0,05D
-
(3]
° C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
E24 m XC48 u FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 238CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
150 (m/min) 130 (m/min) 110 (m/min) 80 (m/min) 60 (m/min) 30 (m/min)
S F AZ S F AZ S F AZ S F AZ S F AZ s F AZ
(min-1) |(mm/min) (mm) | (min-1) | (mmfmin) (mm) | (min-1) (mm/min)| (mm) | (min-1) |(mm/min) (mm) | (min-1) (mmmin) (mm) | (min-1) | (mm/min) (mm)
0.2 40000 | 113 |0.0014 40000 113 0.0014 40000 94 0.0012 40000 44 0.0005 40000 38 |0.0005 40000 40 |0.0005
| 0.3 40000 | 144 0.0018 40000 144 0.0018 40000 100 '0.0013 40000 69 |0.0009 40000 52 |0.0007 31885 48  0.0008
0.4 40000 | 156 0.0020 40000 156 |0.0020 40000 113 0.0014 40000 87 |0.0011 40000 69 |0.0009 23885 48 0.0010
T 0.5 40000 156 |0.0020 40000 169 0.0021 40000 144 0.0018 40000 109 |0.0014 38217 82 |0.0011 19108 48 |0.0013
QD4 0.6 40000 | 156 |0.0020 40000 204 0.0026 40000 171 0.0021 40000 130 0.0016 31847 | 83 |0.0013/ 15924 47 0.0015
0.8 40000 | 204 0.0026 40000 270 |0.0034 40000 232 0.0029 31847 153 0.0024 23885 82 |0.0017 11924 47 0.0020
1.0 40000 | 267 |0.0033 40000 345 0.0043 35032 252 0.0036 25478 | 151 0.0030 19108 82 |0.0021| 9554 47 10.0025
1.5 31847 | 296 0.0046 27601 329 0.0060 23355 236 |0.0051 16985 139 |0.0041 12739 101 |0.0040 6369 | 45 |0.0035
2.0 23885 293 |0.0061 20701 308 0.0074 17516 225 10.0064 12739 140 0.0055| 9554 | 97 |0.0051] 4777 | 43 [0.0045
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Long Neck Square End Mills
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N

DIN 6535
Form HA

o
<

|| /Mc10 | HRe
.‘ 0.6 pm 55
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P
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Item code

20HG 01006
20HG 01008
20HG 01010
20HG 01012
20HG 01508
20HG 01510
20HG 01512
20HG 01516
20HG 02008
20HG 02010
20HG 02012
20HG 02016
20HG 02020
20HG 02510
20HG 02512
20HG 02516
20HG 02520
20HG 03010
20HG 03012
20HG 03016
20HG 03020
20HG 03025

2 L3 [N
(min-1)
1 6 32000
1 8 27500
1 10 | 23000
1 12 | 23000
1.5 8 19000
1.5 10 | 19000
1.5 12 | 19000
1.5 16 | 17000
2 8 18000
2 10 15500
2 12 | 15500
2 16 | 15500
2 20 | 13000
2.5 10 14500
2.5 12 | 14500
2.5 16 | 12000
2.5 20 | 12000
3 10 12000
3 12 | 12000
3 16 | 12000
3 20 12000
3 25 12000

-

(_ High Peformance Cutting Tools

N
)

o

LR | s | e | D5 | L3 L1
0 0.95 6 50

1. 3 4
1.0 3 0.95 8 50 4
1.0 3 0.95 10 50 4
1.0 3 0.95 12 50 4
1.5 4 1.45 8 50 4
1.5 4 1.45 10 50 4
1.5 4 1.45 12 50 4
1.5 4 1.45 16 50 4
2.0 6 1.92 8 50 4
2.0 6 1.92 10 50 4
2.0 6 1.92 12 50 4
2.0 6 1.92 16 50 4
2.0 6 1.92 20 50 4
2.5 8 2.40 10 50 4
2.5 8 2.40 12 50 4
25 8 2.40 16 50 4
2.5 8 2.40 20 50 4
3.0 8 2.90 10 50 6
3.0 8 2.90 12 50 6
3.0 8 2.90 16 50 6
3.0 8 2.90 20 75 6
3.0 8 2.90 25 75 6
I
Y Sias
Z
To1

Cu <32 HRc 33~41 HRc 42~50 Hrc

F ap S F ap S F ap S F ap
(mm/min)|  (mm) (min-1) | (mm/min)  (mm) (min-1)  (mm/min)  (mm) (min-1) (mm/min)  (mm)
1200 0.084 27000 1000  0.070 26000 900 | 0.060 20000 600 | 0.040
960 @ 0.048 23000 800 0.040 22000 700 @ 0.040 18000 400 @ 0.030
720 | 0.036 19000 600  0.030 18000 500 @ 0.028 15000 300 | 0.020
720 0.024 19000 600 0.020 18000 500 @ 0.019 15000 300 @ 0.010
960 | 0.120 16000 800 | 0.100 15000 700  0.080 12000 400 @ 0.070
960 | 0.096 16000 800 | 0.080 15000 700  0.070 12000 400 @ 0.050
960 | 0.072 16000 800 | 0.060 15000 700  0.050 12000 400 @ 0.054
720 | 0.060 14000 600 | 0.050 13000 500 @ 0.040 1000 300 @ 0.030
1300 | 0.312 15000 1100 | 0.260 14000 1000 0.220 11000 700 @ 0.190
960 0.288 13000 800  0.240 12000 700 @ 0.200 9000 500 | 0.160
960 0.156 13000 800  0.130 12000 700 @ 0.110 9000 500 | 0.090
960 0.096 13000 800 0.080 12000 700 @ 0.070 9000 500 & 0.060
720 | 0.060 11000 600  0.050 10000 500 @ 0.050 7000 400 | 0.040
1300 0.396 12000 1100  0.330 11000 1000 0.290 9000 700 | 0.220
1300 0.276 12000 1100  0.230 11000 1000  0.190 9000 700 | 0.150
960  0.144 10000 900 0.120 9000 700 @ 0.100 7000 500 @ 0.080
960  0.108 10000 900 0.090 9000 700  0.090 7000 500 | 0.060
1300 0.348 10000 1100  0.290 10000 1000 0.240 8000 700 | 0.190
1300 0.324 10000 1100  0.270 10000 1000  0.230 8000 700 | 0.190
960 | 0.240 10000 900 | 0.200 9000 700 @ 0.170 6000 500 @ 0.100
960 | 0.156 10000 900 | 0.130 9000 700  0.110 6000 500 | 0.080
960 | 0.132 10000 900 | 0.110 9000 700  0.090 6000 500 | 0.070

20HG 03015
3x2Tx20x75

11

oDy

T
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Long Neck Square End Mills

B - (S

20HY EEECEEEEECETETETE
50

20HH 01006 1.0 3 0.95 6 4
20HH 01008 1.0 3 0.95 8 50 4
20HH 01010 1.0 3 0.95 10 50 4
A 20HH 01012 1.0 3 0.95 12 50 4
20HH 01508 1.5 4 1.45 8 50 4
20HH 01510 1.5 4 1.45 10 50 4
20HH 01512 1.5 4 1.45 12 50 4
20HH 01516 1.5 4 1.45 16 50 4
20HH 02008 2.0 6 1.92 8 50 4
20HH 02010 2.0 6 1.92 10 50 4
20HH 02012 2.0 6 1.92 12 50 4
20HH 02016 2.0 6 1.92 16 50 4
20HH 02020 2.0 6 1.92 20 50 4
20HH 02510 2.5 8 2.40 10 50 4
20HH 02512 2.5 8 2.40 12 50 4
20HH 02516 2.5 8 2.40 16 50 4
20HH 02520 2.5 8 2.40 20 50 4
20HH 03010 3.0 8 2.90 10 50 6
20HH 03012 3.0 8 2.90 12 50 6
20HH 03016 3.0 8 2.90 16 50 6
20HH 03020 3.0 8 2.90 20 75 6
20HH 03025 3.0 8 2.90 25 75 6

20HH 0315
3x2Tx20x75

@,

12 12000 1300 0.324 10000 1100 0.270 10000 1000 0.230 8000 | 700 ' 0.190
16 12000 960 @ 0.240 10000 900 0.200 9000 700  0.170 6000 | 500 ' 0.100
20 12000 960 | 0.156 10000 900 0.130 9000 700 0.110 6000 500 0.080
25 12000 960 | 0.132 10000 900  0.110 9000 700 0.090 6000 500 0.070

oDy

@D1
Cu <32 HRc 33~41 HRc 42~50 Hrc
oD1
s

(min-1) | (mm/min)  (mm) (min-1) | (mm/min)  (mm) (min-1)  (mm/min)  (mm) (min-1) | (mm/min)  (mm)
o 1 6 32000 1200 0.084 27000 1000 0.070 26000 900 @ 0.060 20000 600 @ 0.040
1 8 27500 960 0.048 23000 800 @ 0.040 22000 700 @ 0.040 18000 400 @ 0.030
g 1 10 23000 720 0.036 19000 600  0.030 18000 500 @ 0.028 15000 300 | 0.020
i 1 12 23000 720 0.024 19000 600 0.020 18000 500 @ 0.019 15000 300 @ 0.010
1.5 8 19000 960 | 0.120 16000 800 | 0.100 15000 700 @ 0.080 12000 400 @ 0.070
T 1.5 10 19000 960 0.096 16000 800 0.080 15000 700 @ 0.070 12000 400 @ 0.050
1.5 12 | 19000 960 | 0.072 16000 800 ' 0.060 15000 700 @ 0.050 12000 400 @ 0.054
1.5 16 | 17000 720 | 0.060 14000 600 @ 0.050 13000 500 @ 0.040 1000 300 @ 0.030
N 2 8 18000 1300  0.312 15000 1100 0.260 14000 1000 0.220 11000 700 | 0.190
- 2 10 | 15500 960 | 0.288 13000 800 @ 0.240 12000 700 @ 0.200 9000 500 @ 0.160
a 2 12 | 15500 960 | 0.156 13000 800 ' 0.130 12000 700 @ 0.110 9000 500 | 0.090
° 2 16 | 15500 960 | 0.096 13000 800  0.080 12000 700 @ 0.070 9000 500 @ 0.060
2 20 13000 720 @ 0.060 11000 600 @ 0.050 10000 500 | 0.050 7000 @ 400 | 0.040
2.5 10 14500 1300 0.396 12000 1100 0.330 11000 1000 0.290 9000 700 | 0.220
2.5 12 | 14500 1300 0.276 | 12000 1100 0.230 11000 1000 0.190 9000 700 | 0.150
X 2.5 16 | 12000 960 0.144 10000 900 0.120 9000 700 @ 0.100 7000 500 @ 0.080
2.5 20 12000 960 | 0.108 10000 900  0.090 9000 | 700 | 0.090 7000 @ 500 | 0.060
:L 3 10 12000 1300 0.348 10000 1100 0.290 10000 1000 0.240 8000 700 @ 0.190

! 3

3

3

3
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Small Shank Square End Mills

(2]

2

r N\ I N
?IN 6535 . D D | MG10 HRc
orm HA @ - 06 um 55
(. J \ /4 . :

TiALN

(7

lr/ vy
M’

=7

@‘

O

'Y

Ctomcose |01 R | p | s L1 o
50

20HM 01003 1.0 3 3
20HM 01503 1.5 4 50 3
20HM 02003 2.0 6 50 3
20HM 02503 25 8 50 3
20HM 03003 3.0 8 50 3
20HM 03053 3.0 8 75 3
20HM 03103 3.0 8 100 3
20HM 04004 4.0 11 75 4
20HM 04054 4.0 11 100 4
fap
N
@D1
Max ap ap ap
wuttin D<@1 | 01D D<@1 |002D] D<@1 |001D
& D @11<@3| 0,2D D @1,1<@3|0,05D D @1,1<@ 3|0,02D
depth D 31> | 05D D @3,1> |0,05D
@ / €S02%-GG  SCM-SKD 30~38 HRc 30~38HRc  45~55HRc-SUS  55~60 HRc
S
w’ E24 w XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
Q” 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
150 (m/min) 130 (m/min) 110 (m/min) 80 (m/min) 60 (m/min) 30 (m/min)
S F AZ S F AZ S F AZ S F AZ S F AZ S F AZ
(min-1) |(mm/min) (mm) | (min-1) (mm/min)| (mm) | (min-1) (mm/min)| (mm) | (min-1) (mm/min) (mm) | (min-1) |(mm/min) (mm) | (min-1) (mm/min)| (mm)
1.0 40000 | 267 0.0033 40000 345 0.0043|/35032 252 |0.0036|25478 151 |0.0030 19108 82 |0.0021 9554 47 0.0025
15 31847 296 0.0046 27601 329 0.0060 23355 236 0.0051 16985 139 0.0041 12739 101 0.0040 6369 45 0.0035
2.0 23885 293 0.0061 20701 308 0.0074 17516 225 0.0064 12739 140 0.0055 9554 = 97 0.0051 4777 | 43 0.0045
3.0 15924 430 0.0135 13800 326 0.0118 11677 220 0.0094 8493 143 0.0084 6369 104 0.0082 3185 48 0.0075
4.0 11943 | 472 |0.0197 10350 | 391 0.0189 8758 | 258 0.0147 6369 164 0.0129 4777 109 0.0114 2389 46 | 0.0097

High Peformance Cutting Tools :\
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20 HM

20HM 0405
4x2TxI1XI100
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«@i:  square End Mills

e p ( )
JEEEEERLEEEEE
. J S <

o 20HS 01004 1.0 3 50 4
20HS 01504 1.5 4 50 4
20HS 02004 2.0 6 50 4
20HS 02504 2.5 8 50 4
20HS 03004 3.0 8 50 4
20HS 03504 3.5 10 50 4
20HS 04004 4.0 11 50 4
20HS 04506 4.5 13 50 6
20HS 05006 5.0 13 50 6
20HS 05506 5.5 13 50 6
20HS 06006 6.0 16 50 6
20HS 06508 6.5 17 60 8
20HS 07008 7.0 17 60 8
20HS 07508 7.5 17 60 8
20HS 08008 8.0 20 60 8
20HS 08510 8.5 23 75 10
20HS 09010 9.0 23 75 10
20HS 10010 10.0 25 75 10
20HS 11012 11.0 28 75 12
20HS 12012 12.0 30 75 12
20HS 13016 13.0 33 100 16
20HS 14016 14.0 35 100 16
20HS 15016 15.0 38 100 16
& 20HS 16016 16.0 40 100 16
S 20HS 17020 17.0 40 100 20
% 5 20HS 18020 18.0 45 100 20
5 5 20HS 19020 19.0 45 100 20
& N 20HS 20020 20.0 45 100 20
9
®
% fap
oD1 N7
’g’ B @D1
'7 Max ap ap ap
_ D<@1 | 01D D<@1 |002D D<@1 |001D
/ UMY g 11<23] 020 D 311<23|005D D @1,1<03|0,02D
! depth D @31> | 05D D @3,1> |0,05D
\[/

C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS ~ 55~60 HRc

E24 m XC48 m FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
150 (m/min) 130 (m/min) 110 (m/min) 80 (m/min) 60 (m/min) 30 (m/min)

7,
ns F Az s F | Az s F | Az s F | Az s F | Az s F | Az
1.0
15
2.0
3.0
4.0
5.0
6.0
8.0

11
1
SLL—

(min-1) | (mm/min)| (mm) | (min-1) |(mm/min) (mm) | (min-1) (mmmin) (mm) | (min-1) (mmmin) (mm) | (min-1) (mm/min) (mm) | (min-1) |(mmmin)  (mm)
40000 267 0.0033 40000 345 0.0043 35032 | 252 |0.0036| 25478 | 151 |0.0030| 19108 82 0.0021 9554 | 47 |0.0025
31847 | 296 10.0046 27601 329 |0.0060 23355 236 |0.0051 16985 139 0.0041 12739 101 |0.0040 6369 | 45 |0.0035
23885| 293 10.0061 20701 | 308 |0.0074 17516 225 |0.0064 12739 | 140 0.0055 9554 97 10.0051| 4777 | 43 0.0045
15924 | 430 0.0135 13800 326 |0.0118 11677 220 0.0094 8493 | 143 0.0084 6369 104 |0.0082 3185 48 10.0075
11943 | 472 |0.0197|10350 | 391 |0.0189 8758 | 258 |0.0147| 6369 | 164 0.0129 4777 | 109 |0.0114] 2389 | 46 0.0097
9554 | 568 |0.0297 | 8280 | 453 |0.0273 7006 | 257 |0.0183| 5096 | 167 0.0164 3822 | 111 0.0145 1911 46 0.0120

7962 | 555 |0.0348| 6900 | 450 |0.0326 5839 & 257 0.0220 4246 | 170 |0.0200 3185 | 113 0.0177| 1592 | 38 |0.0119

2D4 oD4 4 5971 | 534 |0.0447| 5175 | 450 |0.0435 4379 @ 249 0.0284 3185 168 |0.0263 2389 | 104 0.0217| 1194 | 38 |0.0157
10.0 4777 | 505 10.0528 4140 | 443 |0.0535 3503 @ 250 |0.0357 2548 | 161 |0.0317| 1911 | 100 |0.0262| 955 38 0.0197
12.0 3981 | 507 |0.0636| 3450 | 441 |0.0639 2919 & 252 10.0431 2123 @ 161 |0.0380 1592 = 90 0.0283 796 30 0.0189
14.0 3412 | 503 |0.0737| 2957 | 424 |0.0717| 2502 | 220 0.0440 1820 | 165 |0.0452 1365 80 0.0294 682 27 0.0198
16.0 2986 | 470 10.0788 2588 & 383 0.0741 2189 | 199 0.0455 1592 & 142 |0.0445 1194 | 70 |0.0294 597 24 0.0203
18.0 2654 | 421 |0.0793| 2300 | 345 |0.0750| 1946 | 177 |0.0455| 1415 | 126 |0.0444| 1062 | 60 0.0283 531 21 0.0200
20.0 2389 | 377 |0.0788| 2070 | 306 |0.0738| 1752 | 157 |0.0449 1274 | 109 |0.0428 955 60 0.0316, 478 20 0.0206

42 )
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Square End Mills

CELINEE - O

Comcoss | o1 % 5| wp |0 1 b i
20HT 01004 1.0 3 50 4
20HT 01504 1.5 4 50 4
20HT 02004 2.0 6 50 4
20HT 02504 2.5 8 50 4
20HT 03006 3.0 8 50 6
20HT 03506 3.5 10 50 6
20HT 04006 4.0 11 50 6
20HT 04506 4.5 13 50 6
20HT 05006 5.0 13 50 6
20HT 05506 5.5 13 50 6
20HT 06006 6.0 16 50 6
20HT 06508 6.5 17 60 8
20HT 07008 7.0 17 60 8
20HT 07508 7.5 17 60 8
20HT 08008 8.0 20 60 8
20HT 08508 8.5 20 60 8
20HT 09010 9.0 23 75 10
20HT 10010 10.0 25 75 10
20HT 11012 11.0 28 75 12
20HT 12012 12.0 30 75 12
20HT 13016 13.0 33 100 16
20HT 14016 14.0 35 100 16
20HT 15016 15.0 38 100 16
20HT 16016 16.0 40 100 16 = E
20HT 17020 17.0 40 100 20 N %
20HT 18020 18.0 40 100 20 'go_: N
20HT 19020 19.0 40 100 20 S &
20HT 20020 20.0 45 100 20 9
tap
7
@D1
D1 oD1
Max ap ap ap Q
. D<@1 0,1D D<@1 0,02D D<@1 0,01D ©
cutting =
D @1,1<@3| 0,2D D @11<@3|0,05D D @1,1<@3|0,02D
depth D @31> | 05D D @31> |0,05D I
@ / C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc \
w’s E24 u XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12 E E
($” 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc |-
150 (m/min) 130 (m/min) 110 (m/min) 80 (m/min) 60 (m/min) 30 (m/min) -
S F AZ S F AZ S F AZ S F AZ S F AZ S F AZ i
(min-1) (mm/min) (mm) | (min-1) (mm/min) (mm) | (min-1) (mmmin) (mm) | (min-1) (mm/min) (mm) | (min-1) | (mm/min) (mm) | (min-1) (mm/min) (mm)
1.0 40000 | 267 |0.0033 40000 345 |0.0043|35032| 252 |0.0036 25478 151 |0.0030 19108 82 |0.0021 9554 | 47 0.0025
1.5 31847 | 296 0.0046 27601 329 |0.0060| 23355 | 236 0.0051 16985 139 0.0041 12739 101 0.0040 6369 45 0.0035
2.0 23885, 293 0.0061 20701 308 |0.0074 17516 | 225 0.0064 12739 140 |0.0055 9554 97 10.0051 4777 43 0.0045
3.0 15924 | 430 0.0135 13800 326 0.0118 11677 220 0.0094 8493 143 0.0084 6369 104 0.0082 3185 48 0.0075
4.0 11943 | 472 0.0197 10350 391 0.0189 8758 @258 |0.0147 6369 164 0.0129 4777 @ 109 0.0114 2389 | 46 0.0097 i i
5.0 9554 = 568 0.0297 8280 453 0.0273 7006 = 257 0.0183 5096 167 0.0164 3822 | 111 0.0145 1911 | 46 0.0120 ‘
6.0 7962 @ 555 |0.0348 6900 450 0.0326| 5839 @ 257 |0.0220 4246 | 170 0.0200 3185 113 |0.0177 | 1592 38 10.0119
8.0 5971 | 534 0.0447 5175 450 0.0435 4379 249 0.0284 3185 168 0.0263 2389 | 104 0.0217| 1194 | 38 0.0157 oD4 oD4
10.0 4777 | 505 |0.0528 4140 | 443 |0.0535 3503 250 |0.0357 2548 | 161 |0.0317| 1911 | 100 0.0262 955 38 10.0197
12.0 3981 | 507 0.0636 3450 441 |0.0639 2919 252 0.0431 2123 161 0.0380 1592 = 90 0.0283 796 30 0.0189
14.0 3412 | 503 |0.0737| 2957 @ 424 |0.0717 2502 | 220 0.0440 1820 165 |0.0452 1365 80 10.0294 682 27 10.0198
16.0 2986 = 470 0.0788 2588 @ 383 0.0741 2189 199 0.0455 1592 @ 142 0.0445 1194 70 0.0294 597 24 1 0.0203
18.0 2654 | 421 0.0793 2300 @345 0.0750 1946 | 177 |0.0455 1415 126 0.0444 1062 | 60 |0.0283| 531 21 0.0200
20.0 2389 | 377 0.0788 2070 @ 306 |0.0738 1752 | 157 |0.0449 1274 | 109 0.0428 955 60 0.0316 478 20 0.0206
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Long Shank Square End Mills

r N 7 N
DIN 6535 . MG 10 || HRc . AN =7 S = 0
i 7 (7| | e =T B R
| & |euosum| 55
N J \ 4
20 HY fomeode | o1 R | 5 | | 05 s 11| 04|
20HY 06006 6.0 15 75 6
20HY 06056 6.0 15 100 6
20HY 08008 8.0 20 100 8
20HY 08058 8.0 20 150 8
20HY 10010 10.0 25 100 10
20HY 10510 10.0 25 150 10
20HY 12012 12.0 30 100 12
20HY 12512 12.0 30 150 12
(©)
> 2
® X
N O
& 2
=2
oSN
N J
9
tap
7
@D1
-
—
Max ap ap ap
- D<O1 0,1D D<@1 |002D D<@1 |001D
S D @1,1<@3| 02D D 21,1<©3(0,05D D @1,1<@3|0,02D
depth D @31> | 0,5D D @31> |0,05D
C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS ~ 55~60 HRc
E24 w XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
| 150 (m/min) 130 (m/min) 110 (m/min) 80 (m/min) 60 (m/min) 30 (m/min)
; s F AZ s F AZ s F AZ s F AZ S F AZ s F AZ
D (min-1) |(mm/min) (mm) | (min-1) (mm/min)| (mm) | (min-1) (mm/min)| (mm) | (min-1) (mm/min) (mm) | (min-1) |(mm/min) (mm) | (min-1) | (mm/min) (mm)
o4 6.0 7962 | 555 |0.0348| 6900 | 450 0.0326 5839 257 |0.0220 4246 | 170 |0.0200 3185 =113 0.0177 1592 @ 38 |0.0119
8.0 5971 | 534 |0.0447| 5175 450 0.0435 4379 | 249 0.0284| 3185 168 |0.0263 2389 104 0.0217 1194 @ 38 |0.0157
10.0 4777 | 505 |0.0528| 4140 | 443 0.0535 3503 = 250 |0.0357 2548 | 161 |0.0317 1911 100 0.0262| 955 | 38 |0.0197
12.0 3981 | 507 |0.0636] 3450 | 441 0.0639) 2919 | 252 [0.0431] 2123 | 161 |0.0380 1592 = 90 0.0283 796 | 30 |0.0189
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Long Shank Square End Mills

7

&

N

DIN 6535
Form HA

Y I

L2

<
- -/

MG 12
0.4 pm

HRc
60

AITIiN

m

20NA 06006 6.0 15 75 6
20NA 06056 6.0 15 100 6
20NA 08008 8.0 20 100 8
20NA 08058 8.0 20 150 8
20NA 10010 10.0 25 100 10
20NA 10510 10.0 25 150 10
20NA 12012 12.0 30 100 12
20NA 12512 12.0 30 150 12
fap
7
@D1
Max ap ap ap
tin D<@1 0,1D D<@1 0,02D D<@1 0,01D
i D ©@1,1<@3| 0,2D D @11<@3|0,05D D @1,1<@3|0,02D
depth D @31> | 05D D @3,1> |0,05D
@ / C=<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
S
w* E24 m XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
§” 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
150 (m/min) 130 (m/min) 110 (m/min) 80 (m/min) 60 (m/min) 30 (m/min)
s F AZ S F AZ S F AZ ) F AZ ) F AZ S F AZ
(min-1) | (mm/min)| (mm) | (min-1) |(mm/min) (mm) | (min-1) (mmmin) (mm) | (min-1) (mm/min) (mm) | (min-1) (mm/min) (mm) | (min-1) |(mmimin) (mm)
6.0 7962 | 555 0.0348 6900 | 450 |0.0326 5839 | 257 |0.0220| 4246 | 170 |0.0200| 3185 | 113 |0.0177| 1592 38 0.0119
8.0 5971 | 534 0.0447 5175 | 450 |0.0435 4379 | 249 |0.0284 3185 | 168 |0.0263| 2389 | 104 0.0217 1194 38 0.0157
10.0 4777 | 505 |0.0528 4140 | 443 0.0535| 3503 | 250 0.0357 2548 | 161 |0.0317 1911 100 10.0262| 955 38 10.0197
12.0 3981 | 507 |0.0636| 3450 | 441 [0.0639 2919 | 252 |0.0431| 2123 | 161 0.0380 1592 90 10.0283| 796 30 0.0189
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-G Long Flute Square End Mills

r 3 e N
DIN 6535 . | MG10 || HRc . =" 5] =
x| lg (B {O.WmJ[ s } (L | | | N2
IS
20NF 02004 2.0 12 50 4
20NF 03004 3.0 20 50 4
20NF 04004 4.0 25 75 4
20NF 05006 5.0 30 75 6
20NF 06006 6.0 30 75 6
20NF 08008 8.0 40 100 8
20NF 10010 10.0 40 100 10
20NF 12012 12.0 45 100 12
oD1 oD1
i e
Y/
Q 1
© V Max ap ap
| , D©@2<@3| 010D D G2<03| 00150
] i D 31> 015D D o31> 0,02D
depth
c I\ g
30~38 HRc 45~55 HRc -SUS 55~60 HRc
- 35NCD16 Z38CDV5 Z160CDV12
Ug ¥ 30~38 HRc 45~55 HRc 55~60 HRc
s F s F s F
|| (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) A/ 7 tap
2.0 3000 25 1700 20 1000 15 - -
l2D4| 204 %0 2000 ' 150 5 820 13 oot
5:0 1800 40 1400 40 600 20
6.0 1700 60 1300 50 550 25
8.0 1300 60 1000 50 450 25
10.0 1000 60 800 50 350 25
12.0 800 60 700 50 300 25
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Micro Diameter Ball Nose End Mills a@a

2
&

oFREEE@LLE

remoode DL R L g L ap L Ds Ll L D4 21 HA

21HA 00203 0.2 0.1 . 3
21HA 00253 0.25 0.125 0.5 38 3
21HA 00303 0.3 0.15 0.6 38 3
21HA 00404 0.4 0.2 0.8 50 4
21HA 00504 0.5 0.25 1.0 50 4
21HA 00604 0.6 0.3 1.2 50 4
21HA 00704 0.7 0.35 1.4 50 4
21HA 00804 0.8 0.4 1.6 50 4
21HA 00904 0.9 0.45 1.8 50 4
21HX 01004 1.0 0.5 2.0 50 4
21HA 01204 1.2 0.6 2.4 50 4
21HA 01404 1.4 0.7 2.8 50 4
21HX 01504 1.5 0.75 3.0 50 4
21HA 01604 1.6 0.8 3.2 50 4
21HA 01804 1.8 0.9 3.6 50 4
21HX 02004 2.0 1.0 4.0 50 4
TIGHTER RADIUS TOLERANCE
0
. 7 =
EBEFORE +0.010mm HIMPROVED +0.005mm (Up to 6mm) %
A oD1
[
5 =
Max
' a f
cutting o.oz D 0.:5 D X
depth r
@ / CS02%-GG  SCM-SKD 30~38 HRc 30~38HRc  45~55HRc -SUS  55~60 HRc -
S a
w* E24 m XC48 u FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12 °
§” 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
150 (m/min) 130 (m/min) 110 (m/min) 80 (m/min) 60 (m/min) 30 (m/min)
s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
0.10 50000 & 640 | 50000 | 560 50000 | 560 | 50000 490 | 32000 290 | 32000 290
0.15 50000 | 930 | 50000 | 840 | 50000 | 720 | 50000 720 | 32000 440 | 32000 440
0.20 50000 | 1200 | 50000 | 1100 | 50000 | 1100 | 50000 960 | 32000 585 | 32000 585 |
0.25 50000 1450 50000 1400 50000 1400 50000 1200 32000 735 32000 735 -
0.30 50000 | 1650 | 50000 | 1650 50000 | 1650 | 50000 1400 | 32000 880 | 32000 880 i
0.35 50000 | 1700 | 50000 | 1700 | 50000 1700 | 50000 1500 | 32000 900 | 32000 900 oD4
0.40 50000 | 2200 | 50000 | 2200 50000 | 2000 | 50000 1900 | 32000 1150 | 32000 1150
0.45 50000 2300 50000 2300 50000 2300 50000 2000 32000 1250 32000 1250
0.50 50000 | 2000 | 50000 | 2900 50000 | 2500 | 50000 | 2400 | 32000 1700 | 32000 1450
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a@'a Micro Diameter Ball Nose End Mills

FEHNEE - e

24 HC SR o o o
0.1 0.4 50
0.6 50

21HC 00204 0.2 4
21HC 00304 0.3 0.15 . 4
21HC 00404 0.4 0.2 0.8 50 4
21HC 00504 0.5 0.25 1.0 50 4
21HC 00604 0.6 0.3 1.2 50 4
21HC 00704 0.7 0.35 1.4 50 4
21HC 00804 0.8 0.4 1.6 50 4
21HC 00904 0.9 0.45 1.8 50 4
21NA 01004 1.0 0.5 2.0 50 4
21HC 01204 1.2 0.6 24 50 4
21HC 01404 14 0.7 2.8 50 4
21NA 01504 1.5 0.75 3.0 50 4
21HC 01604 1.6 0.8 3.2 50 4
21HC 01804 1.8 0.9 3.6 50 4
21NA 02004 2.0 1.0 4.0 50 4

TIGHTER RADIUS TOLERANCE

2IHC 0180
R0.9x2Tx3.6x50

Boe.

mBEFORE £0.010mm mIMPROVED £0.005mm (Up to 6mm)

A oD1
S
&
a
Max
. ap pf
cutting
0.02D 0.05D
r depth
-
- C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
a
° E24 u XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
150 (m/min) 130 (m/min) 110 (m/min) 80 (m/min) 60 (m/min) 30 (m/min)
S F S F S F S F s F S F
(min-1) (mm/min) (min-1) (mmimin) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
0.10 50000 640 50000 560 50000 560 50000 490 32000 290 32000 290
0.15 50000 930 50000 840 50000 720 50000 720 32000 440 32000 440
! 0.20 50000 1200 50000 1100 50000 1100 50000 960 32000 585 32000 585
i 0.25 50000 1450 50000 1400 50000 1400 50000 1200 32000 735 32000 735
¢D4 0.30 50000 1650 50000 1650 50000 1650 50000 1400 32000 880 32000 880
0.35 50000 1700 50000 1700 50000 1700 50000 1500 32000 900 32000 900
0.40 50000 2200 50000 2200 50000 2000 50000 1900 32000 1150 32000 1150
0.45 50000 2300 50000 2300 50000 2300 50000 2000 32000 1250 32000 1250
0.50 50000 2900 50000 2900 50000 2500 50000 2400 32000 1700 32000 1450
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Long Neck Ball Nose End Mills

Q@
3
(D
A

' MG 10 || HR : N
{@@J = e @: 0.6 um 55C may | (SRS

em code il - 24|] H .

21HG 01006 1.0 . 2 0.95 6 4
21HG 01008 1.0 0.5 2 0.95 8 50 4
21HG 01010 1.0 0.5 2 0.95 10 50 4
21HG 01012 1.0 0.5 2 0.95 12 50 4
21HG 01508 1.5 0.75 3 1.45 8 50 4
21HG 01510 1.5 0.75 3 1.45 10 50 4
21HG 01512 1.5 0.75 3 1.45 12 50 4
21HG 01516 1.5 0.75 3 1.45 16 50 4
21HG 01520 1.5 0.75 3 1.45 20 50 4
21HG 02008 2.0 1 4 1.92 8 50 4
21HG 02010 2.0 1 4 1.92 10 50 4
21HG 02012 2.0 1 4 1.92 12 50 4
21HG 02016 2.0 1 4 1.92 16 50 4
21HG 02020 2.0 1 4 1.92 20 50 4
21HG 03008 3.0 1.5 6 1.92 8 50 6
21HG 03010 3.0 1.5 6 2.90 10 50 6
21HG 03012 3.0 1.5 6 2.90 12 50 6
21HG 03016 3.0 1.5 6 2.90 16 50 6 ‘
21HG 03020 3.0 1.5 6 2.90 20 75 6
21HG 03025 3.0 1.5 6 2.90 25 75 6
21HG 04012 4.0 2 8 3.88 12 50 6
21HG 04016 4.0 2 8 3.88 16 50 6
21HG 04020 4.0 2 8 3.88 20 50 6
21HG 04025 4.0 2 8 3.88 25 75 6
21HG 04030 4.0 2 8 3.88 30 75 6
A oD1
S
ﬂ\
&
1
N
&
ﬂlj4
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Long Neck Ball Nose End Mills

PE I NEH - CaERE

21 [AlA remoode DU R LG L D5 Ll L D4

21HH 00504 0.25 0.46 4 4
21HH 00506 0.5 0.25 1 0.46 6 50 4
21HH 00604 0.6 0.3 1.2 0.56 4 50 4
21HH 00606 0.6 0.3 1.2 0.56 6 50 4
21HH 00806 0.8 0.4 1.2 0.76 6 50 4
21HH 00808 0.8 0.4 1.2 0.76 8 50 4
21HH 01006 1.0 0.5 1.5 0.95 6 50 4
21HH 01008 1.0 0.5 1.5 0.95 8 50 4
21HH 01010 1.0 0.5 1.5 0.95 10 50 4
21HH 01012 1.0 0.5 1.5 0.95 12 50 4
21HH 01208 1.2 0.6 2 1.15 8 50 4
21HH 01212 1.2 0.6 2 1.15 12 50 4
21HH 01508 1.5 0.75 2 1.45 8 50 4
21HH 01512 1.5 0.75 2 1.45 12 50 4
21HH 01516 1.5 0.75 2 1.45 16 50 4
21HH 01520 1.5 0.75 2 1.45 20 50 4
21HH 01608 1.6 0.8 2.5 1.54 8 50 4
‘ 21HH 01612 1.6 0.8 2.5 1.54 12 50 4
21HH 01616 1.6 0.8 25 1.54 16 50 4
‘ 21HH 02008 2.0 1 3 1.92 8 50 4
21HH 02012 2.0 1 3 1.92 12 50 4
21HH 02016 2.0 1 3 1.92 16 50 4
21HH 02020 2.0 1 3 1.92 20 50 4
21HH 03008 3.0 1.5 4 2.90 8 50 6
21HH 03010 3.0 1.5 4 2.90 10 50 6
21HH 03016 3.0 1.5 4 2.90 16 50 6
| 21HH 03020 3.0 1.5 4 2.90 20 75 6
85 21HH 03025 3.0 1.5 4 2.90 25 75 6
3 21HH 04010 4.0 2 5 3.88 10 75 6
21HH 04015 4.0 2 5 3.88 15 75 6
% 21HH 04020 4.0 2 5 3.88 20 75 6
21HH 04025 4.0 2 5 3.88 25 75 6
21HH 04030 4.0 2 5 3.88 30 75 6

A oD1

S
ﬂ\
&
1K
N
a
oD4
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Item code D1 R B ap D5 L3 L1 D4
21HK 00504 0.5 0.25 1.0 0.46 4 50 4 21 H K
21HK 00506 0.5 0.25 1.0 0.46 6 50 4
21HK 00604 0.6 0.3 1.2 0.56 4 50 4
21HK 00606 0.6 0.3 1.2 0.56 6 50 4
21HK 00806 0.8 0.4 1.2 0.76 6 50 4
21HK 00808 0.8 0.4 1.2 0.76 8 50 4
21HK 01006 1.0 0.5 1.5 0.95 6 50 4
21HK 01008 1.0 0.5 1.5 0.95 8 50 4
21HK 01010 1.0 0.5 1.5 0.95 10 50 4
21HK 01012 1.0 0.5 1.5 0.95 12 50 4
21HK 01208 1.2 0.6 2.0 1.15 8 50 4
21HK 01212 1.2 0.6 2.0 1.15 12 50 4
21HK 01508 1.5 0.75 2.0 1.45 8 50 4
21HK 01512 1.5 0.75 2.0 1.45 12 50 4
21HK 01516 1.5 0.75 2.0 1.45 16 50 4
21HK 01520 1.5 0.75 2.0 1.45 20 50 4
21HK 01608 1.6 0.8 25 1.54 8 50 4
21HK 01612 1.6 0.8 25 1.54 12 50 4
21HK 01616 1.6 0.8 25 1.54 16 50 4
21HK 02008 2.0 1 3.0 1.92 8 50 4
21HK 02012 2.0 1 3.0 1.92 12 50 4
21HK 02016 2.0 1 3.0 1.92 16 50 4
21HK 02020 2.0 1 3.0 1.92 20 50 4
21HK 03008 3.0 1.5 4.0 2.90 8 50 6

21HK 03010 3.0 1.5 4.0 2.90 10 50 6

21HK 03016 3.0 1.5 4.0 2.90 16 50 6 A
21HK 03020 3.0 1.5 4.0 2.90 20 75 6 83
21HK 03025 | 3.0 1.5 4.0 2.90 25 75 6 23
21HK 03030 3.0 1.5 4.0 2.90 30 75 6

21HK 04010 4.0 2 5.0 3.88 10 75 6 §L
21HK 04015 | 4.0 2 5.0 3.88 15 75 6

21HK 04020 4.0 2 5.0 3.88 20 75 6

21HK 04025 | 4.0 2 5.0 3.88 25 75 6

21HK 04030 4.0 2 5.0 3.88 30 75 6

21HK 05010 5.0 2.5 5.5 4.89 10 65 6

21HK 05015 5.0 2.5 5.5 4.89 15 65 6

21HK 05020 5.0 2.5 5.5 4.89 20 65 6

21HK 05025 5.0 25 5.5 4.89 25 70 6

21HK 05030 5.0 2.5 5.5 4.89 30 75 6 A oD1
21HK 05040 5.0 2.5 5.5 4.89 40 90 6

21HK 06010 6.0 3 6.0 5.89 10 65 6 )
21HK 06015 | 6.0 3 6.0 5.89 15 65 6 {
21HK 06020 6.0 3 6.0 5.89 20 65 6 -

21HK 06025 | 6.0 3 6.0 5.89 25 70 6 «

21HK 06030 6.0 3 6.0 5.89 30 75 6 o
21HK 06040 6.0 3 6.0 5.89 40 90 6 @
21HK 06050 6.0 3 6.0 5.89 50 90 6

N
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21 H L Item code D1 R B ap D5 L3 L1 D4
21HL 00301 0.3 | 0.15 025 | 0.28 1 55
21HL 00302 0.3 | 0.15 025 @ 0.28 2 55
21HL 00303 | 0.3 | 0.15 025 @ 0.28 3 55
21HL 00305 0.3 @ 0.15 025 | 0.28 5 55
21HL 00402 0.4 0.2 0.30 @ 0.38 2 55
21HL 00404 0.4 0.2 0.30 | 0.38 4 55
21HL 00406 0.4 0.2 0.30 @ 0.38 6 55
21HL 00502 0.5 @ 0.25 0.40 | 0.48 2 55
21HL 00504 0.5 | 0.25 040 @ 0.48 4 55
21HL 00506 0.5 @ 0.25 0.40 | 0.48 6 55
21HL 00602 @ 0.6 0.3 050 @ 0.58 2 55
21HL 00604 0.6 0.3 050 & 0.58 4 55
21HL 00606 @ 0.6 0.3 050 | 0.58 6 55
21HL 00608 0.6 0.3 050  0.58 8 55
21HL 00804 0.8 0.4 060 @ 0.77 4 55
21HL 00806 0.8 0.4 060 @ 0.77 6 55
21HL 00808 0.8 0.4 060 | 0.77 8 55
21HL 00810 0.8 0.4 0.60 | 0.77 10 55
21HL 01004 1.0 0.5 0.80 | 0.95 4 55
21HL 01006 1.0 0.5 0.80 = 0.95 6 55
21HL 01008 1.0 0.5 0.80 | 0.95 8 55
21HL 01010 1.0 0.5 0.80 @ 0.95 10 65
21HL 01012 1.0 0.5 0.80 @ 0.95 12 65
21HL 01015 1.0 0.5 0.80 @ 0.95 15 65
21HL 01020 1.0 0.5 0.80 @ 0.95 20 65
21HL 01025 1.0 0.5 0.80 | 0.95 25 70
21HL 01030 1.0 0.5 0.80 | 0.95 30 75
21HL 01205 1.2 0.6 10 | 115 5 55
21HL 01206 1.2 0.6 15 6 55
21HL 01208 1.2 0.6 15 8 55

21HL 01210 1.2 0.6
21HL 01212 1.2 0.6
21HL 01215 1.2 0.6
21HL 01220 1.2 0.6
21HL 01225 1.2 0.6
21HL 01506 1.5 0.75

15 10 65
15 12 65
15 15 65
15 20 65

Alalalaala

1.44 6 55

DO DO DO DO DO DMO DO DO O DO DO DD O DO DO DD O DO D OO DO DO DO OO DO DD

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.2
21HL 01508 1.5 0.75 1.2 1.44 8 55
21HL 01510 1.5 0.75 1.2 1.44 10 65
A oD1 21HL 01512 1.5 0.75 1.2 1.44 12 65
21HL 01515 1.5 0.75 1.2 1.44 15 65
% 21HL 01520 1.5 0.75 1.2 1.44 20 65
\ 21HL 01525 1.5 0.75 1.2 1.44 25 65
- 21HL 01530 1.5 0.75 1.2 1.44 30 70
« 21HL 02006 2.0 1 1.5 1.92 6 55
o 21HL 02008 2.0 1 1.5 1.92 8 55
a 21HL 02010 2.0 1 1.5 1.92 10 65
21HL 02012 2.0 1 1.5 1.92 12 65
- 21HL 02015 2.0 1 1.5 1.92 15 65
- 21HL 02020 2.0 1 1.5 1.92 20 65
| 21HL 02025 2.0 1 1.5 1.92 25 70
21HL 02030 2.0 1 1.5 1.92 30 75
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Cutting Conditions

21 HG 21 HR 21 HK 21 HL

@ « C=<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
3
g E24 m XC48 m FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
R 120% 100% 90% 80% 65% 60%
S F ap S F ap S F ap S F ap S F ap S F ap
(min-1) | (mm/min)  (mm) (min-1) | (mm/min)|  (mm) (min-1) | (mm/min)  (mm) (min-1) | (mm/min)  (mm) (min-1) | (mm/min)|  (mm) (min-1) | (mm/min)  (mm)

25200 2520 | 0.200 21000 2100 0.200 18900 1890 0.200 17850 | 1607  0.200 15750 1355 0.200 14700 1176 0.200
25200 2268 | 0.200 21000 1890  0.200 18900 1701 ' 0.200 17850 | 1428  0.200 15750 1197 @ 0.200 14700 | 1058 @ 0.200
25200 2268 | 0.140 21000 1890 0.140 18900 1701 0.140 17850 | 1428 0.140 15750 1197 @ 0.140 14700 1058 0.140
1.0 10 25200 2016 0.140 21000 1680 | 0.140 18900 1512 | 0.140 17850 1285 | 0.140 15750 1071 | 0.140 14700 941 | 0.140
1.0 12 | 22680 1814 0.080 18900 1512 | 0.080 17010 16361 0.080 16065 1157 | 0.080 14175 964 | 0.080 13230 847 | 0.080
1.0 15 22680 1633 0.080 18900 1361 | 0.080 17010 1225  0.080 | 16065 1041 | 0.080 14175 868 | 0.080 13230 762 | 0.080
1.0 20 22680 1633 0.050 18900 1361 | 0.050 17010 1225 0.050 16065 1041 0.050 14175 868 | 0.050 | 13230 762 @ 0.050 ‘
1.0 25 20160 1371 0.050 16800 1142  0.050 | 15120 1028 @ 0.050 14280 874  0.050 12600 728 | 0.050 | 11760 640 | 0.050 !
1.2 5 25200 2520  0.200 21000 2100 0.200 18900 1890 | 0.200 17850 1607  0.200 15750 1355  0.200 14700 1176 @ 0.200 ‘

0.3 1 48000 | 1440  0.050 | 40000 1200 | 0.050 36000 1080 | 0.050 34000 884 | 0.050 30000 720 @ 0.050 28000 560 | 0.050
0.3 2 48000 1440 0.042 | 40000 1200 0.042 36000 1080 | 0.042 34000 884 | 0.042 30000 720 @ 0.042 28000 560 @ 0.042
0.3 3 48000 | 1440  0.034 | 40000 1200 | 0.034 36000 1080 | 0.034 34000 884 | 0.034 30000 720 @ 0.034 28000 560 | 0.034
0.3 5 43200 1166 0.020 | 36000 972 | 0.020 32400 875 | 0.020 30600 716 | 0.020 27000 583 @ 0.020 25200 454 @ 0.020
0.4 2 48000 | 1728 | 0.080 | 40000 1440 0.080 36000 1296 | 0.080 34000 1088 | 0.080 30000 900 @ 0.080 28000 784 | 0.080
0.4 4 48000 1728 0.056 | 40000 1440 0.056 36000 1296 @ 0.056 34000 1088 | 0.056 30000 900 @ 0.056 28000 784 @ 0.056
0.4 6 43200 | 1400  0.032 | 36000 1166 | 0.032 32400 1050 | 0.032 30600 881 | 0.032 27000 729 @ 0.032 25200 635 @ 0.032
0.5 2 43200 1400 0.100 | 36000 1166 0.100 32400 1050 @ 0.100 30600 881 | 0.100 27000 729 @ 0.100 25200 635 @ 0.100
0.5 4 43200 | 1400  0.070 | 36000 1166 @ 0.070 32400 1050 | 0.070 30600 881 | 0.070 27000 729 @ 0.070 25200 635 @ 0.070
0.6 4 34560 1797 | 0.060 28800 1498 0.060 25920 1348 0.060 24480 1224 0.060 21600 950 0.060 20160 806 | 0.060
0.6 6 34560 1797 | 0.050 28800 1498  0.050 25920 1348 0.050 24480 1224 | 0.050 21600 950 0.050 20160 806 | 0.050
0.6 8 34560 1797 | 0.040 28800 1498 0.040 25920 1348 0.040 24480 1224 0.040 21600 950 0.040 20160 806 | 0.040
0.8 4 31200 2184 | 0.130 26000 1820 0.130 23400 1638 0.130 22100 1370 | 0.130 | 19500 1170 0.130 18200 1019 | 0.130
0.8 6 31200 2184 | 0.120 26000 1820 0.120 23400 1638 0.120 22100 1370  0.120 19500 1170 0.120 18200 1019 K 0.120
0.8 8 31200 2184 | 0.110 26000 1820 0.110 23400 1638 0.110 22100 1370 | 0.110 | 19500 1170 0.110 18200 1019 K 0.110

4

6

8

1.2 6 25200 2268 | 0.200 21000 1890  0.200 18900 1701 | 0.200 17850 | 1428  0.200 15750 1197 | 0.200 14700 1058 @ 0.200

1.2 8 25200 2268 | 0.140 21000 1890 0.140 18900 1701 | 0.140 17850 1428 0.140 15750 1197 @ 0.140 14700 1058 @ 0.140

1.2 10 25200 2016 0.140 21000 1680 | 0.140 18900 1512 | 0.140 | 17850 1285 | 0.140 15750 1071 | 0.140 14700 941  0.140

1.2 12 22680 1814 0.080 18900 1512 0.080 17010 16361 0.080 16065 1157 0.080 14175 964 0.080 13230 847 0.080

1.2 15 22680 1633 0.080 18900 1361 0.080 17010 1225 0.080 16065 1041  0.080 14175 868  0.080 13230 762 | 0.080

1.2 20 22680 1633 0.050 18900 1361  0.050 17010 1225 0.050 16065 1041 0.050 14175 868 0.050 13230 762 0.050 ap

1.2 25 20160 1371 0.050 16800 1142  0.050 | 15120 1028 0.050 14280 874  0.050 12600 728 | 0.050 | 11760 640  0.050 /
1.5 6 19200 2880 0.320 16000 2400 | 0.320 14400 2160  0.320 13600 1822 | 0.320 12000 1512 | 0.320 11200 1344 0.320 |
1.5 8 19200 2880 0.300 | 16000 | 2400 | 0.300 14400 2160 | 0.300 | 13600 1822 | 0.300 12000 1512 | 0.300 11200 1344 0.300 pf=<01R1
1.5 10 | 19200 2880 0.210 16000 2400 | 0.210 14400 2160  0.210 13600 1822 | 0.210 12000 1512 | 0.210 11200 1344 0.210
1.5 12 | 19200 2880 0.210 16000 2400 | 0.210 14400 2160  0.210 | 13600 1822 | 0.210 12000 1512 | 0.210 11200 1344 0.210 pf=>02R1
1.5 15 19200 2592 0.210 16000 2160 | 0.210 14400 1944  0.210 13600 1640 | 0.210 12000 1361 | 0.210 11200 1210 0.210

1.5 20 17280 2333  0.120 | 14400 | 1944 | 0.120 | 12960 1750 @ 0.120 ' 12240 1476 0.120 10800 1225  0.120 | 10080 1089 @ 0.120

1.5 25 17280 2333 0.080 14400 1944 H0.080 12960 1750 0.080 12240 1476 0.080 10800 1225 0.080 | 10080 1089 @ 0.080

1.5 30 17280 2333 0.080 | 14400 1944 | 0.080 | 12960 1750 0.080 12240 1476 0.080 10800 1225  0.080 | 10080 1089 @ 0.080

2.0 6 13800 2760 0.450 11500 2300 | 0.450 10350 2070  0.450 9775 1760 | 0.450 8625 1466 | 0.450 8050 1288  0.450

2.0 8 13800 2760 0.420 | 11500 | 2300 | 0.420 10350 2070 | 0.420 | 9775 @ 1760 | 0.420 8625 1466 | 0.420 8050 1288  0.420

2.0 10 | 13800 2760 0.400 11500 2300 | 0.400 10350 2070  0.400 9775 1760 | 0.400 8625 1466 0.400 8050 1288 @ 0.400

2.0 12 13800 2760 0.320 11500 2300 | 0.320 10350 2070  0.320 | 9775 A 1760 | 0.320 8625 1466 | 0.320 8050 1288  0.320

2.0 15 | 13800 2760 0.280 11500 2300 | 0.280 10350 2070  0.280 9775 @ 1760 | 0.280 8625 1466  0.280 8050 1288 @ 0.280

2.0 20 13800 2760 0.280 11500 2300 | 0.280 | 10350 2070 0.280 9775 1760 0.280 8625 1466  0.280 | 8050 @ 1288 @ 0.280

2.0 25 12420 2236 0.050 10350 1863 | 0.050 9315 1677 0.050 8798 1425 0.050 7763 1188  0.050 | 7245 1043 0.050

2.0 30 12420 2236 0.030 10350 1863 | 0.030 | 9315 1677 0.030 8798 1425 0.030 7763 1188 H 0.030 | 7245 1043 0.030

3.0 8 19200 2880 0.300 16000 2400 | 0.300 14400 2160 @ 0.300 13600 1822 | 0.300 12000 1512 | 0.300 11200 1344 0.300

3.0 12 19200 2880 0.210 16000 2400 0.210 14400 2160 0.210 13600 1822 | 0.210 12000 1512 0.210 11200 1344 0.210

3.0 15 19200 2592 0.210 16000 2160 0.210 14400 1944 0.210 13600 1640 0.210 12000 1361 0.210 11200 1210 0.210

3.0 20 17280 2333 0.120 14400 1944 | 0.120 12960 1750 0.120 12240 1476 0.120 10800 1225 0.120 10080 1089  0.120

3.0 25 17280 2333 0.080 14400 1944 0.080 12960 1750 0.080 12240 1476 0.080 10800 1225 0.080 10080 1089  0.080

3.0 30 17280 2333 0.080 14400 1944 | 0.080 12960 1750 0.080 12240 1476 0.080 10800 1225 0.080 10080 1089  0.080

4.0 10 13800 2760 0.400 11500 2300 0.400 10350 2070 0.400 9775 1760 0.400 8625 1466 0.400 8050 1288 0.400

4.0 15 13800 2760 0.280 11500 2300 0.280 10350 2070 0.280 9775 1760 0.280 8625 1466 0.280 8050 1288 @ 0.280

4.0 20 13800 2760 0.280 11500 2300 0.280 10350 2070 0.280 9775 1760 0.280 8625 1466 0.280 8050 1288 0.280

4.0 25 12420 2236 0.160 10350 | 1836 H 0.160 | 9315 1677 0.160 8798 1425 0.160 7763 1188  0.160 | 7245 1043 0.160

4.0 30 12420 2236 0.160 10350 1836  0.160 9315 1677 0.160 8798 1425 0.160 7763 1188  0.160 | 7245 1043 0.160

5.0 10 | 10800 2592 0.350 9000 @ 2160 | 0.350 8100 1944 H 0.350 | 7650 & 1530 | 0.350 6750 1350 | 0.350 6300 @ 1134  0.350

5.0 15 | 10800 2592 0.350 9000 2160 | 0.350 8100 1944 H 0.350 7650 @ 1530 | 0.350 6750 1350 | 0.350 6300 1134  0.350

5.0 20 10800 2592 0.350 @ 9000 | 2160 H 0.350 | 8100 1944 0.350 7650 1530 0.350 6750 1350  0.350 | 6300 1134 0.350

5.0 25 10800 2592 0.350 9000 | 2160  0.350 8100 1944 0.350 7650 1530 0.350 6750 1350  0.350 | 6300 1134 0.350

5.0 30 9720 2330  0.200 | 8100 @ 1944 0.200 | 7290 | 1750 0.200 6885 1377 | 0.200 | 6075 1215 0.200 5670 | 1021 @ 0.200

5.0 40 9720 2100 0.200 | 8100 & 1750 0.200 7290 1575 0.200 6885 1239  0.200 | 6075 1094 0.200 5670 | 919  0.200

6.0 10 9600 2304 0.420 | 8000 = 1920 0.420 7200 | 1728 0.420 6800 & 1360 | 0.420 | 6000 1200 0.420 5600 | 1008 @ 0.420

6.0 15 | 9600 2304 0.420 8000 1920 | 0.420 7200 1728  0.420 6800 @ 1360 | 0.420 6000 1200 | 0.420 5600 1008 @ 0.420

6.0 20 9600 2304 0.420 | 8000 = 1920 0.420 7200 | 1728 0.420 6800 & 1360 | 0.420 | 6000 1200 0.420 5600 | 1008 @ 0.420

6.0 25 | 9600 2304 0.420 8000 | 1920  0.420 | 7200 1728 0.420 6800 1360 0.420 6000 1200  0.420 | 5600 1008 @ 0.420

6.0 30 9600 = 2304 0.420 | 8000 1920 0.420 7200 | 1728 0.420 6800 & 1360 | 0.420 | 6000 1200 0.420 5600 | 1008 @ 0.420

6.0 40 8640 1866 0.150 | 7200 1555 0.150 6480 @ 1400 0.150 6120 1102  0.150 | 5400 972 0.150 5040 | 816  0.150

6.0 50 8640 1866 | 0.150 | 7200 @ 1555 0.150 6480 | 1400 0.150 6120 | 1102 | 0.150 | 5400 972 | 0.150 5040 | 816 | 0.150
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a@@ Small Shank Ball Nose End Mills

(x| 2 ) [Llz) i) (e | B 1) 2| ||

21 HO NIRRT
21HQ 01003 1.0 0.5 2 50 3
21HQ 01503 1.5 0.75 3 50 3
- 21HQ 02003 2.0 1 4 50 3
21HQ 02503 2.5 1.25 5 50 3
21HQ 03003 3.0 1.5 6 50 3
21HQ 03053 3.0 1.5 6 75 3
21HQ 03103 3.0 1.5 6 100 3
21HQ 04004 4.0 2 8 75 4
21HQ 04054 4.0 2 8 100 4
|
ap
A D1
7,
\
S pf
b Max ap pf ap pf
- - ° i R<05 | 005D | 02D | R<05 | 005D | 04D |
= = 9 TR>05 | ot | o020 | R>05 | 008D | 01D |
depth
C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS ~ 55~60 HRc
E24 m XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 Nimm2 ~30 HRe 30~38 HRc 30~38 HRe 45-55 HRc 55~60 HRc
s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mmimin) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mmimin)
oD4 D4 1.0 19000 | 765 | 15500 | 620 | 12500 | 400 | 11000 | 290 9500 210 7150 140
Land el 15 12500 765 | 10500 630 8450 405 7400 290 6350 210 4750 140
2,0 9500 765 7950 630 6350 445 5550 370 4750 270 3550 175
25 7600 855 6350 635 5050 445 4450 370 3800 285 2850 175
3.0 6350 855 5300 670 4200 465 3700 390 3150 295 2350 185
40 4750 | 1050 | 3950 790 3150 555 2750 455 2350 325 1750 210
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Taper Neck Ball Nose End Mills

DIN 6535
Form HA

Y

&

=
<

e
¥

MG 12 | HRc :
e

7

A

mnnnm--m

21HS 02016 4 6
21HS 02026 2.0 4 22 8 6
21HS 03016 3.0 1.5 1.5° 6 57 100 6
21HS 03026 3.0 1.5 3° 6 28.6 75 6
21HS 03036 3.0 1.5 5° 6 17 75 6
21HS 04016 4.0 2 1.5° 8 38 100 6
21HS 04026 4.0 2 3° 8 19 100 6
21HS 04036 4.0 2 5° 8 11.4 75 6
21HS 06018 6.0 3 1.5° 12 38 100 8
21HS 06028 6.0 3 3° 12 19 75 8
21HS 06038 6.0 3 5° 12 114 100 8
6
6
- o S35 oS
cutting 0.02D | 005D R<8 0.02D 0.05D
R>8 | 0.5D 005D |
depth
( { C<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
@’% E24 u XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
97 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min)
s F s F s F s F s F s F
“ (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
1.0 31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
15 21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000
2.0 18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100
3.0 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150

(
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DIN 6535
Form HA

1

2
A

21 HV

56

—
(e}
0
&4
e =
I Q
NS
o
A gD1 A gD1
dii &
o T
EL &
g g
- Ny &
-
a
‘ 1
204 oD4

Item code D1 R B ap D5 L3 L1 D4
21HV 01004 1.0 0.5 1 0.95 3 50 4
21HV 01504 1.5 0.75 2 1.45 5 50 4
21HV 02006 2.0 1 3 1.92 6 50 6
21HV 03016 3.0 1.5 4 2.90 8 50 6
21HV 03026 3.0 1.5 4 2.90 8 75 6
21HV 04016 4.0 2 5 3.88 10 50 6
21HV 04026 4.0 2 5 3.88 10 75 6
21HV 06016 6.0 3 6 5.80 12 50 6
21HV 06026 6.0 3 6 5.80 16 75 6
21HV 08008 8.0 4 8 7.70 16 60 8
21HV 08018 8.0 4 8 7.70 25 100 8
21HV 10110 10.0 5 10 9.60 20 75 10
21HV 10210 10.0 5 10 9.60 30 100 10
21HV 12120 12.0 6 12 11.50 25 75 12
21HV 12220 12.0 6 12 11.50 30 100 12

Max ap pf
' D<@02 | 06D

cutting

depth
@ C<0.2%-GG  SCM-SKD  45~55HRc-SUS  55~60 HRc
w’s E24 m XC48 m FT25 350NCD16 m 40CMD8 Z38CDV5 Z160CDV12

@” 750 N/mm2 ~30 HRc 45~55 HRc 55~60 HRc

360 (m/min) 293 (m/min) 225 (m/min) 113 (m/min)
nl s F Az s F Az s F Az s F Az

(min-1) (mm) (min-1)  (mm/min)  (mm) (min-1)  (mm/min)  (mm) (min-1)  (mm/min)  (mm)
2.0 57325 5811 0,051 46576 3790 | 0,041 35828 2199 | 0,031 17914 1099 0,031
3.0 32100 6100 0,082 42200 3820 0,078 20010 2310 0,060 13200 1199 | 0,052
4.0 28662 | 9109 0,159 | 23288 6470 | 0,139 17914 | 4260 0,119 | 8957 2130 | 0,119
6.0 19108 | 9172 | 0,240 | 15525 6831 | 0,220 11943 | 4777 0,200 5971 2389 0,200
8.0 14331 | 8528 0,298 | 11644 6463 | 0,278 8957 | 4614 0,258 | 4479 2307 | 0,258
10.0 11465 7846 0,342 9315 6002 | 0,322 7166 | 4330 0,302 3583 2165 0,302
120 7235 9554 | 0,379 | 7763 5568 | 0,350 5971 | 4044 0339 2986 2022 | 0,339
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Ball Nose End Mills

&

DIN 6535
Form HA

<

L

[
¥

)

HRc

55

} TiALN

7

&)

temoode DR E L s D8 e L D

21HX 01004
21HX 01504
21HX 02004
21HX 02504
21HX 03004
21HX 03504
21HX 04004
21HX 04506
21HX 05006
21HX 05506
21HX 06006
21HX 07008
21HX 08008
21HX 09010
21HX 10010
21HX 12012
21HX 16016
21HX 20020

Max

1 5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
7.0
8.0
9.0
10.0
12.0
16.0
20.0

ap

0 75
1
1.25
15
1.75
2
2.25
2.5
2.75
3
35
4
45

5
6
8
10

pf

R<05 | 0.05D

02D |

02D |

cutting
R>05 | 010D
depth
@ C=0.2% - GG
fs‘
w E24 u XC48 m FT25
‘*” 750 N/mm2
s F
(min-1) (mm/min)
0.5 32000 765
1.0 19000 765
15 12500 765
2.0 9500 765
25 7600 855
3.0 6350 855
40 4750 1050
5.0 3800 960
6.0 3150 890
7.0 2700 865
8.0 2350 840
2.0 2100 795
10.0 1900 765

SCM - SKD

350NCD16 = 40CMD8
~30 HRc

S F
(min-1)
31500
15500
10500
7950
6350
5300
3950
3150
2650
2250
1950

(mm/min)
620
620
630
630
635
670
790
745
700
675
645
610
570

1750
1550

C High Peformance Cutting Tools )
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2
3
4
5
6
7
8
9
10
11
12
14
16
18
20
24
32
40

50
50
50
50
50
50
50
50
50
60
60
75
75
75
100
100

ap

R<05 [ 0.05D

R>05 | 0.08D

30~38 HRc 30~38 HRc
35NCD16 35NCD16

30~38 HRc 30~38 HRc

S F S F
(min-1) (mm/min) (min-1) (mm/min)
25000 400 22000 285
12500 400 11000 290
8450 405 7400 290
6350 445 5550 370
5050 445 4450 370
4200 465 3700 390
3150 2750 455
2500 525 2200 430
2100 490 1850 430
1800 475 1550 390
1550 475 1350 380
1400 475 1200 380
12500 450 1100 370

o

45~55 HRc -SUS
Z38CDV5

45~55 HRc

S F
(min-1) (mm/min)
19000 210
9500 210
6350 210
4750 270
3800 285
3150 295
2350 325
1900 335
1550 310
1350 300
1150 270
1050 260
955 250

4
4
4
4
4
4
4
6
6
6
6
8
8
10
10
12
16
20
pf
01D |
01D |
55~60 HRc
Z160CDV12
55~60 HRc
s F
(min-1) (mm/min)
14000 140
7150 140
4750 140
3550 175
2850 175
2350 185
1750 210
1400 210
1150 195
1000 190
895 185
795 175
715 170

R
(@]
o
N
W >3
< e
E o
N ©
o
q
A gD1 A gD1
|
[V Q
o °
N Iy X
-
a
I I
| |
oD4 oD4
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Ball Nose End Mills

&

DIN 6535 '
Form HA

»
|

&5l

HRc .

(%7

&)

A

P
2777
@ )

21 NA

2INA 1200
R6x2Tx24x75

A oD1 A oD1
|
Q Q
T T
r r
N N
-
aQ
I
1
|oD4| oD4

58

21NA 01004
21NA 01006
21NA 01504
21NA 01506
21NA 02004
21NA 02006
21NA 02504
21NA 02506
21NA 03003
21NA 03004
21NA 03006
21NA 04004
21NA 04006
21NA 05006
21NA 06006
21NA 08008
21NA 10010
21NA 12012
21NA 16016
21NA 20020

s
(min-1)
50000
31500
21000
18000
15500
15000
11500
9500
7950
6800
5950
5300
4750

Ctemesse | o1

1.0
1.0
1.5
1.5
2.0
2.0
2.5
2.5
3.0
3.0
3.0
4.0
4.0
5.0
6.0
8.0
10.0
12.0
16.0
20.0

al
0.02D

C=0.2% - GG
E24 w XC48 u FT25

750 N/mm2
350-500 (m/min)

F
(mmmin)
2800
3500
3500
3700
4000
4800
3650
3000
2500
2150
1900
1650
1500

0.5

. 2
0.5 2
0.75 3
0.75 3
1 4
1 4
1.25 5
1.25 5
1.5 6
1.5 6
1.5 6
2 8
2 8
2.5 10
3 12
4 16
5 20
6 24
8 32
10 40
pf
0.05D
SCM - SKD 30~38 HRc
350NCD16 m 40CMD8 35NCD16
~30 HRc 30~38 HRe
300-450 (m/min) 250-400 (m/min)

S F S F
(min-1) (mmimin) (min-1) (mmimin)
50000 2800 50000 2500
25000 2800 24500 2500
16500 2800 16000 2500
15500 3400 15000 2750
15000 4050 14000 2900
13500 4300 11500 2750
10000 3200 8950 2100
8250 2600 7150 1700
6850 2150 5950 1400
5900 1850 5100 1200
5150 1600 4450 1050
4550 1450 3950 945
4100 1300 3550 850

o

L1
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
60
75
75

100
100

ap

pf

R<8 [ 0.02D

0.05D

R>8 | 05D

0.05D

e | D5 | L3 | Lt | D4

—_—
I I NI E I IE ST ENTOIENTOIEN

20

30~38 HRc 45~55 HRc -SUS 55~60 HRc
35NCD16 Z38CDV5 Z160CDV12
30~38 HRc 45~55 HRc 55~60 HRc
150-300 (m/min) 120-220 (m/min) 80-150 (m/min)
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
47500 2250 32000 1450 25000 1000
23500 2250 17000 1550 12500 1000
15500 2250 11000 1550 8450 1000
13500 2450 11000 1900 7950 1100
11000 2300 10000 2100 7600 1200
9500 2250 9500 2250 6600 1150
7150 1700 7150 1700 4950 890
5700 1350 5700 1350 3950 710
4750 1100 4750 1100 3300 590
4050 970 4050 970 2800 500
3550 850 3550 850 2450 440
3150 755 3150 755 2200 395
2850 680 2850 680 1950 350
s

[
\

High Peformance Cutting Tools
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Ball Nose End Mills

=) =]

DIN 6535
Form HA

Y

e
<

»
b ]

¥

MG 12
0.4 pm

HRc

65

47

Q

o)

21NC 01004 1.0 0.5 2 50 4
21NC 01504 1.5 0.75 3 50 4
21NC 02004 2.0 1 4 50 4
21NC 03006 3.0 1.5 6 50 6
21NC 04006 4.0 2 8 50 6
21NC 05006 5.0 2.5 10 50 6
21NC 06006 6.0 3 12 50 6
21NC 08008 8.0 4 16 60 8
21NC 10010 10.0 5 20 75 10
21NC 12012 12.0 6 24 75 12
|
i
ap
7,
[
pf
Max al pf ap pf
cutting 0.02D 0.05 D R<8 0.02D 0.05D
R>8 0.5D 0.05D
depth
C<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc  45~55HRc -SUS  55~60 HRc
E24 m XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min)
S F S F S F S F S F S E
(min-1) (mm/min) (min-1) (mmi/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mmi/min)
50000 2800 50000 2800 50000 2500 47500 2250 32000 1450 25000 1000
1.0 31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
1.5 21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000
2.0 18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100
25 15500 4000 15000 4050 14000 2900 11000 2300 10000 2100 7600 1200
3.0 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150
4.0 11500 3650 10000 3200 8950 2100 7150 1700 7150 1700 4950 890
5.0 9500 3000 8250 2600 7150 1700 5700 1350 5700 1350 3950 710
6.0 7950 2500 6850 2150 5950 1400 4750 1100 4750 1100 3300 590
7.0 6800 2150 5900 1850 5100 1200 4050 970 4050 970 2800 500
8.0 5950 1900 5150 1600 4450 1050 3550 850 3550 850 2450 440
9.0 5300 1650 4550 1450 3950 945 3150 755 3150 755 2200 395
10.0 4750 1500 4100 1300 3550 850 2850 680 2850 680 1950 350
e . . R
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w&3.  Ball Nose End Mills

DIN 6535 D | MG12 HRc . @ //4///
@)= 2L = B @)=

(=] |

29 NIFF femoode L DL R LB L s L Ds Ll L Lt D4

21NF 01004 2 4
21NF 01006 1 0 2 6
21NF 01504 1.5 0.75 3 50 4
21NF 01506 1.5 0.75 3 50 6
21NF 02004 2.0 1 4 50 4
21NF 02006 2.0 1 4 50 6
21NF 02504 2.5 1.25 5 50 4
21NF 02506 25 1.25 5 50 6
21NF 03003 3.0 1.5 6 50 3
21NF 03004 3.0 1.5 6 50 4
21NF 03006 3.0 1.5 6 50 6
21NF 04004 4.0 2 8 50 4
21NF 04006 4.0 2 8 50 6
21NF 05006 5.0 2.5 10 50 6
21NF 06006 6.0 3 12 50 6
21NF 08008 8.0 4 16 60 8
21NF 10010 10.0 5 20 75 10
21NF 12012 12.0 6 24 75 12
21NF 16016 16.0 8 32 100 16
~
g 3
YA
>
Z 5
NS ‘
(o4
A D1 A oD1
|
) V)
© °
a f ap pf
0.02D 0.05D R<8 [ 0.02D 005D |
R>8 | 05D 005D |
- N
= = 1) C=<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS ~ 55~60 HRc
- E24 u XC48 u FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
a 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min)
s F s F s F S F s F s F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
50000 2800 50000 2800 50000 2500 47500 2250 32000 1450 25000 1000
31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000
18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100
i | 25 15500 4000 15000 4050 14000 2900 11000 2300 10000 2100 7600 1200
f f 3.0 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150
oD4| oD4 4.0 11500 3650 10000 3200 8950 2100 7150 1700 7150 1700 4950 890
5.0 9500 3000 8250 2600 7150 1700 5700 1350 5700 1350 3950 710
6.0 7950 2500 6850 2150 5950 1400 4750 1100 4750 1100 3300 590
7.0 6800 2150 5900 1850 5100 1200 4050 970 4050 970 2800 500
8.0 5950 1900 5150 1600 4450 1050 3550 850 3550 850 2450 440
9.0 5300 1650 4550 1450 3950 945 3150 755 3150 755 2200 395
10.0 4750 1500 4100 1300 3550 850 2850 680 2850 680 1950 350
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DIN 6535
Form HA
|9 I

Item code D1 R B ap D5 L3 L1 D4
21NG 01004 1.0 0.5 2 50 4
21NG 01006 1.0 0.5 2 50 6
21NG 01504 1.5 0.75 3 50 4
21NG 01506 1.5 0.75 3 50 6
21NG 02004 2.0 1 4 50 4
21NG 02006 2.0 1 4 50 6
21NG 03003 3.0 1.5 6 50 3
21NG 03004 3.0 1.5 6 50 4
21NG 03006 3.0 1.5 6 50 6
21NG 04004 4.0 2 8 50 4
21NG 04006 4.0 2 8 50 6
21NG 05006 5.0 2.5 10 50 6
21NG 06006 6.0 3 12 50 6
21NG 08008 8.0 4 16 60 8
21NG 10010 10.0 5 20 75 10
21NG 12012 12.0 6 24 75 12
21NG 16016 16.0 8 32 100 16
te)
E =
+x
25
NG
o
A gD1 A gD1
ap !
)
| iz ° s
pf -
Max a pf ap pf
—— 0.02D 0.05D R<8 [ 0.02D 0.05D |
9 R>8 | 05D 0.05D |
depth
N N
C<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
E24 m XC48 m FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12 a:
750 N/mm2 ~30 HRe 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc °
350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min)
g s F s F s F s F s F s F
(min-1) (mmimin) (min-1) (mmi/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
0.5 50000 2800 50000 2800 50000 2500 47500 2250 32000 1450 25000 1000
1.0 31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
15 21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000
2.0 18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100
2.5 15500 4000 15000 4050 14000 2900 11000 2300 10000 2100 7600 1200 . .
3.0 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150 b 4 b 4
4.0 11500 3650 10000 3200 8950 2100 7150 1700 7150 1700 4950 890 |U4) L2
5.0 9500 3000 8250 2600 7150 1700 5700 1350 5700 1350 3950 710
6.0 7950 2500 6850 2150 5950 1400 4750 1100 4750 1100 3300 590
7.0 6800 2150 5900 1850 5100 1200 4050 970 4050 970 2800 500
8.0 5950 1900 5150 1600 4450 1050 3550 850 3550 850 2450 440
9.0 5300 1650 4550 1450 3950 945 3150 755 3150 755 2200 395
10.0 4750 1500 4100 1300 3550 850 2850 680 2850 680 1950 350
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2ING 1200
R6X2Tx24x75

DIN 6535 ' MG9 |l HRc :
&= 2 B B8 <)) )

Item code D1 R B ap D5 L3 L1 D4
21NK 01004 1.0 0.5 2 50 4
21NK 01504 1.5 1.5 3 50 4
21NK 02004 2.0 1 4 50 4
21NK 03006 3.0 1.5 6 50 6
21NK 04006 4.0 2 8 50 6
21NK 05006 5.0 2.5 10 50 6
21NK 06006 6.0 3 12 50 6
21NK 08008 8.0 4 16 60 8
21NK 10010 | 10.0 5 20 75 10
21NK 12012 | 12.0 6 24 75 12

High Precision Ball End Mill Series

HSG's special point, cutting edge geometry, and +5um Radius Tolerance result in extremely fine surface finishes:

10u

+5um Radius Tolerance
Surface Trace

62

X oD1 A oD1
|
D D
T T
Max a pf ap pf
cutting 0.02D 0.05D R<8 0.02D 0.05D
R>8 0.5D 0.05D
depth
N [N C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
E24 w XC48 u FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
- 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
a 350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min)
S F S F S F S F S F S F

(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
50000 2800 50000 2800 50000 2500 47500 2250 32000 1450 25000 1000
31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000
18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100
15500 4000 15000 4050 14000 2900 11000 2300 10000 2100 7600 1200

! ! 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150

T T 11500 3650 10000 3200 8950 2100 7150 1700 7150 1700 4950 890

991 oD4 9500 3000 8250 2600 7150 1700 5700 1350 5700 1350 3950 710

7950 2500 6850 2150 5950 1400 4750 1100 4750 1100 3300 590
6800 2150 5900 1850 5100 1200 4050 970 4050 970 2800 500
5950 1900 5150 1600 4450 1050 3550 850 3550 850 2450 440
5300 1650 4550 1450 3950 945 3150 755 3150 55 2200 395
4750 1500 4100 1300 3550 850 2850 680 2850 680 1950 350

o
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DIN 6535 '
i (B (Mg o f e onces (i) i
v | |- PR W] 02um f 68
Item code )| R B ap D5 L3 L1 D4
21NM 01004 1.0 0.5 2 50 4
21NM 01006 1.0 0.5 2 50 6
21NM 01504 1.5 0.75 3 50 4
21NM 01506 1.5 0.75 3 50 6
21NM 02004 2.0 1 4 50 4
21NM 02006 2.0 1 4 50 6
21NM 03003 3.0 1.5 6 50 3
21NM 03004 3.0 1.5 6 50 4
21NM 03006 3.0 1.5 6 50 6
21NM 04004 4.0 2 8 50 4
21NM 04006 4.0 2 8 50 6
21NM 05006 5.0 2.5 10 50 6
21NM 06008 6.0 3 12 50 6
21NM 08008 8.0 4 16 60 8
21NM 10010 10.0 5 20 75 10
21NM 12012 12.0 6 24 75 12
21NM 16016 16.0 8 32 100 16
2
S
S
= £
=%
N ©
o
ap A oD1 A oD1
/ |
| o o
pf ©
Max a f ap pf
. 0.02D 0.05D R<8 [ 0.02D 0.05D |
cutting R>8 | 05D 005D |
depth
C=<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc N N
E24 w XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc -
350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min) 4
s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mmi/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
50000 2800 50000 2800 50000 2500 47500 2250 32000 1450 25000 1000
1.0 31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
15 21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000
2.0 18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100
2.5 15500 4000 15000 4050 14000 2900 11000 2300 10000 2100 7600 1200
3.0 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150 ! !
4.0 11500 3650 10000 3200 8950 2100 7150 1700 7150 1700 4950 890 T T
5.0 9500 3000 8250 2600 7150 1700 5700 1350 5700 1350 3950 710 1oD4| D4
6.0 7950 2500 6850 2150 5950 1400 4750 1100 4750 1100 3300 590
7.0 6800 2150 5900 1850 5100 1200 4050 970 4050 970 2800 500
8.0 5950 1900 5150 1600 4450 1050 3550 850 3550 850 2450 440
2.0 5300 1650 4550 1450 3950 945 3150 755 3150 755 2200 395
10.0 4750 1500 4100 1300 3550 850 2850 680 2850 680 1950 350
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DIN 6535
Form HA

Y I

MG9 (§l HRc nACoB
0.2 um 68

A
<\

64

2 1 N N Item code a
21NN 03006 3.0 1.5 4 80 6
21NN 04006 4.0 2 7 80 6
21NN 05006 5.0 2.5 8 80 6
21NN 06006 6.0 3 9 100 6
21NN 08008 @ 8.0 4 11 100 8
21NN 10010 10.0 5 13 100 10
21NN 12012 12.0 6 15 100 12
21NN 16016 16.0 8 20 150 16
21NN 20020 20.0 10 25 150 20
~
o
o
N
=
=
~
i
i
X gD1 [ gD1 ap
| e
[ [ ‘
i) ° pf
Max a pf ap pf
— 0.02D 0.05D R<8 [ 0.02D 0.05D |
utting R>8 | 05D | 005D |
depth
- - C=<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
- - E24 m XC48 m FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRe 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
b 350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min)
° s F s F s F s F s F s F
(min-1) (mmi/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mmi/min) (min-1) (mmi/min) (min-1) (mm/min)
50000 2800 50000 2800 50000 2500 47500 2250 32000 1450 25000 1000
31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000
18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100
15500 4000 15000 4050 14000 2900 11000 2300 10000 2100 7600 1200
‘ ‘ 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150
11500 3650 10000 3200 8950 2100 7150 1700 7150 1700 4950 890
06 4 gb 4 9500 3000 8250 2600 7150 1700 5700 1350 5700 1350 3950 710
= 7950 2500 6850 2150 5950 1400 4750 1100 4750 1100 3300 590
6800 2150 5900 1850 5100 1200 4050 970 4050 970 2800 500
5950 1900 5150 1600 4450 1050 3550 850 3550 850 2450 440
5300 1650 4550 1450 3950 945 3150 755 3150 755 2200 395
4750 1500 4100 1300 3550 850 2850 680 2850 680 1950 350

[ High Peformance Cutting Tools




DIN 6535 '
| 2 | S S Bl 0| 0| ) || [
S o ) G &
Item code D1 R B ap D5 L3 L1 D4
21NP 01004 1.0 0.5 1 0.95 3 50 4
21NP 01504 1.5 0.75 1 1.45 3 50 4
21NP 02004 2.0 1 2 1.92 5 50 4
21NP 03006 3.0 1.5 3 2.90 8 50 6
21NP 04006 4.0 2 4 3.88 10 50 6
21NP 05006 5.0 2.5 5 4.80 13 50 6
21NP 06006 6.0 3 6 5.80 15 50 6
21NP 08008 8.0 4 8 7.70 20 60 8
21NP 10010 10.0 5 10 9.60 25 75 10
21NP 12012 12.0 6 12 11.50 30 75 12
2
]
8 &
TR
a — |
Z ‘
N © ]
o |
a
P D1 oD1
‘ iz b A
pf B 3
r oDs | T oDs
Max f ap pf
— 0.02D 0.05D R<8 [ 0.02D 0.05D |
9 R>8 | 05D 005D |
depth
C<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS ~ 55~60 HRc T N
E24 w XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc -
350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min) a
s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
50000 2800 50000 2800 50000 2500 47500 2250 32000 1450 25000 1000
1.0 31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
1.5 21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000 |
2.0 18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100 =2 :
25 15500 4000 15000 4050 14000 2900 11000 2300 10000 2100 7600 1200 $
3.0 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150 oD4) oD4
4.0 11500 3650 10000 3200 8950 2100 7150 1700 7150 1700 4950 890
5.0 9500 3000 8250 2600 7150 1700 5700 1350 5700 1350 3950 710
6.0 7950 2500 6850 2150 5950 1400 4750 1100 4750 1100 3300 590
7.0 6800 2150 5900 1850 5100 1200 4050 970 4050 970 2800 500
8.0 5950 1900 5150 1600 4450 1050 3550 850 3550 850 2450 440
2.0 5300 1650 4550 1450 3950 945 3150 755 3150 755 2200 395
10.0 4750 1500 4100 1300 3550 850 2850 680 2850 680 1950 350
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Q
3
(D
A

DIN 6535 . 91 MG9 |J HRc kT
e (e Ll

21 N S Item code D1 R B ap D5 L3 L1 D4
21NS 01004 1.0 0.5 1 0.95 3 50 4
21NS 01504 1.5 0.75 1 1.45 3 50 4
21NS 02004 2.0 1 1 1.92 5 50 4
21NS 03006 3.0 1.5 3 2.90 8 50 6
21NS 04006 4.0 1 4 3.88 10 50 6
21NS 05006 5.0 2.5 5 4.80 13 50 6
21NS 06006 6.0 3 6 5.80 15 50 6
21NS 08008 8.0 4 8 7.70 20 60 8
21NS 10010 10.0 5 10 9.60 25 75 10
21NS 12012 12.0 6 12 11.50 30 75 12
—
L,(\‘) |
o
&
B X
2K
=
N ©
o
9
i
i
oD1 2D1 ap
o x 7,
[
3 S pf
- M\ o5 ~ M\ oDs
w Max a f ap pf
— 0.02D 0.05D R<8 [ 0.02D 0.05D |
9 R>8 | 05D 005D |
depth
- - C<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
- = E24 m XC48 u FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
= 350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min)
a s F s F s F s F s F 5 F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
50000 2800 50000 2800 50000 2500 47500 2250 32000 1450 25000 1000
31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000
! 18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100
= 15500 4000 15000 4050 14000 2900 11000 2300 10000 2100 7600 1200
oD4) u$4 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150
11500 3650 10000 3200 8950 2100 7150 1700 7150 1700 4950 890
9500 3000 8250 2600 7150 1700 5700 1350 5700 1350 3950 710
7950 2500 6850 2150 5950 1400 4750 1100 4750 1100 3300 590
6800 2150 5900 1850 5100 1200 4050 970 4050 970 2800 500
5950 1900 5150 1600 4450 1050 3550 850 3550 850 2450 440
5300 1650 4550 1450 3950 945 3150 755 3150 755 2200 395
4750 1500 4100 1300 3550 850 2850 680 2850 680 1950 350

66

(" High Peformance Cutting Tools )

o



Long Shank Ball Nose End Mills

@ 2= E s E)

EENENENFEENCEERCEEE 21 NT NU

21NT 01004 2 4
21NT 01006 1 0 2 6 A N
21NT 01504 1.5 0.75 3 75 4 NK N
21NT 01506 1.5 0.75 3 75 6
21NT 02006 2.0 1 4 75 6
21NT 02506 2.5 1.25 5 75 6
21NT 03006 3.0 1.5 6 75 6
21NT 04006 4.0 2 8 75 6
21NT 05006 5.0 2.5 10 75 6
21NT 06006 6.0 3 12 75 6
21NU 02006 2.0 1 4 100 6
21NU 03006 3.0 1.5 6 100 6
21NU 04006 4.0 2 8 100 6
21NU 06006 6.0 3 12 100 6
21NU 08008 8.0 4 16 100 8
21NU 10010 10.0 5 20 100 10
21NU 12012 12.0 6 24 100 12
21NX 06006 6.0 3 12 150 6
21NX 08008 8.0 4 16 150 8
21NX 10010 10.0 5 20 150 10
21NX 12012 12.0 6 24 150 12
21NZ 16016 16.0 8 60 310 16
21NZ 20020 20.0 10 60 310 20
[
ap
v,
of A D1 A oD1
|
Max ap pf ap pf [ [
' R<05 | 005D | 02D | R<05 | 005D | 01D | ° °
il R>05 | 0.10D 02D | R>05 | 0.08D 01D | < _
depth \)
C<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
E24 m XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc N N
s F s F s F s F s F s F b
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) °
05 32000 765 31500 620 25000 400 22000 285 19000 210 14000 140
1.0 19000 765 15500 620 12500 400 11000 290 9500 210 7150 140
15 12500 765 10500 630 8450 405 7400 290 6350 210 4750 140
2.0 9500 765 7950 630 6350 445 5550 370 4750 270 3550 175
25 7600 855 6350 635 5050 445 4450 370 3800 285 2850 175
3.0 6350 855 5300 670 4200 465 3700 390 3150 295 2350 185
4.0 4750 1050 3950 790 3150 555 2750 455 2350 325 1750 210 | |
5.0 3800 960 3150 745 2500 525 2200 430 1900 335 1400 210 : :
6.0 3150 890 2650 700 2100 490 1850 430 1550 310 1150 195 oD oD4
7.0 2700 865 2250 675 1800 475 1550 390 1350 300 1000 190 ==
8.0 2350 840 1950 645 1550 475 1350 380 1150 270 895 185
9.0 2100 795 1750 610 1400 475 1200 380 1050 260 795 175
10.0 1900 765 1550 570 12500 450 1100 370 955 250 715 170

\: High Peformance Cutting Tools
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Long Shank Ball Nose End Mills

DIN 6535
Form HA

]|

HRc )

47

&)

ladl

K7

=)

21 PT PN
PX

A oD1 A gD1
|
Q Q
° °
</
I
N N
=
a
I I
| |
|2D4| D4

68

21PT 01004
21PT 01006 1 0
21PT 01504 1.5 0.75
21PT 01506 1.5 0.75
21PT 02006 2.0 1
21PT 02506 2.5 1.25
21PT 03003 3.0 1.5
21PT 03006 3.0 1.5
21PT 04004 4.0 2
21PT 04006 4.0 2
21PT 05006 5.0 2.5
21PT 06006 6.0 3
21PN 02006 2.0 1
21PN 03006 3.0 1.5
21PN 04006 4.0 2
21PN 06006 6.0 3
21PN 08008 8.0 4
21PN 10010 = 10.0 5
21PN 12012 | 12.0 6
21PX 06006 6.0 3
21PX 08008 8.0 4
21PX 10010 | 10.0 5
21PX 12012 12.0 6
21PX 16016 | 16.0 8
21PX 20020 20.0 10
Max ap pf
) R<05 | 005D | 02D |
— R>05 | 010D | 02D |
depth
C<0.2% - GG SCM - SKD
E24 w XC48 m FT25 350NCD16 = 40CMD8
750 N/mm2 ~30 HRc
s F s F
(min-1) (mm/min) (min-1) (mmimin)
0.5 32000 = 765 | 31500 | 620
1.0 19000 | 765 15500 | 620
15 12500 | 765 10500 | 630
2.0 9500 765 7950 630
25 7600 855 6350 635
3.0 6350 855 5300 670
4.0 4750 1050 | 3950 790
5.0 3800 960 3150 745
6.0 3150 890 2650 700
7.0 2700 865 2250 675
8.0 2350 840 1950 645
9.0 2100 795 1750 610
10.0 1900 765 1550 570

o

—_— -
Nlole e ololo swlwindn

12
16
20
24

12
16
20
24
30
38

ap
30~38 HRc
35NCD16
30~38 HRc
S F
(min-1) (mmmin)
25000 400
12500 400
8450 405
6350 445
5050 445
4200 465
3150 555
2500 525
2100 490
1800 475
1550 475
1400 475
12500 450

30~38 HRc
35NCD16
30~38 HRc
S F
(min-1) (mmmin)

22000 285
11000 290
7400 290
5550 370
4450 370
3700 390
2750 455
2200 430
1850 430
1550 390
1350 380
1200 380
1100 370

emoode L DULR LB L s L Ds L ls LUt L D4

4
6
75 4
75 6
75 6
75 6
75 3
75 6
75 4
75 6
75 6
75 6
100 6
100 6
100 6
100 6
100 8
100 10
100 12
150 6
150 8
150 10
150 12
150 16
150 20
ap pf
R<05 | 005D | 01D |
R>05 | 008D | 01D |
45~55 HRc -SUS | 55~60 HRc
Z38CDV5 Z160CDV12
45~55 HRc 55~60 HRc
s F s F
(min-1) (mm/min) (min-1) (mm/min)
19000 210 14000 | 140
9500 210 7150 140
6350 210 4750 140
4750 270 3550 175
3800 285 2850 175
3150 295 2350 185
2350 325 1750 210
1900 335 1400 210
1550 310 1150 195
1350 300 1000 190
1150 270 895 185
1050 260 795 175
955 250 715 170

\f High Peformance Cutting Tools




DIN 6535 '
Porm tiA D » | RN (RS e
@ r %€ 0.2 ym 68
Item code D1 R B ap D5 L3 L1 D4 21 RI RM
21RL 02006 2.0 1 4 75 6
21RL 03006 3.0 1.5 6 75 6 RN
21RL 04006 4.0 2 8 75 6
21RL 05006 5.0 2.5 10 75 6
21RL 06006 6.0 3 12 75 6
21RL 08008 8.0 4 16 75 8
21RM 06006 6.0 3 12 100 6
21RM 08008 8.0 4 16 100 8
21RM 10010 10.0 5 20 100 10
21RM 12012 12.0 6 24 100 12
21RN 12012 12.0 6 24 150 12
21RN 14014 14.0 7 26 150 14
21RN 16016 16.0 8 30 150 16
21RN 18018 18.0 9 34 150 18
21RN 20020 20.0 10 38 150 20
A gD1 A gD1
ap !
iz o [
| ° °
pf R
Max a f ap pf
cuttin 0.02D 0.05D R<8 [ 0.02D 0.05D |
9 R>8 | 05D 0.05D |
depth
- -
C=<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc = = 1.
E24 m XC48 m FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12 -
750 N/mm2 ~30 HRc 30~38 HRe 30~38 HRc 45~55 HRc 55~60 HRc a
350-500 (m/min) 300-450 (m/min) 250-400 (m/min) 150-300 (m/min) 120-220 (m/min) 80-150 (m/min)
g s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
05 50000 2800 50000 2800 50000 2500 47500 2250 32000 1450 25000 1000
1.0 31500 3500 25000 2800 24500 2500 23500 2250 17000 1550 12500 1000
15 21000 3500 16500 2800 16000 2500 15500 2250 11000 1550 8450 1000
2.0 18000 3700 15500 3400 15000 2750 13500 2450 11000 1900 7950 1100
25 15500 4000 15000 4050 14000 2900 11000 2300 10000 2100 7600 1200 ' '
3.0 15000 4800 13500 4300 11500 2750 9500 2250 9500 2250 6600 1150 f i
4.0 11500 3650 10000 3200 8950 2100 7150 1700 7150 1700 4950 890 |oD4| oD4
5.0 9500 3000 8250 2600 7150 1700 5700 1350 5700 1350 3950 710
6.0 7950 2500 6850 2150 5950 1400 4750 1100 4750 1100 3300 590
7.0 6800 2150 5900 1850 5100 1200 4050 970 4050 970 2800 500
8.0 5950 1900 5150 1600 4450 1050 3550 850 3550 850 2450 440
9.0 5300 1650 4550 1450 3950 945 3150 755 3150 755 2200 395
10.0 4750 1500 4100 1300 3550 850 2850 680 2850 680 1950 350

( High Peformance Cutting Tools ]
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Long Neck Corner Radius End Mills

s N
DIN 6535 .
Form HA
N — Qw
~ J

¥

»
%

M
0.6 um

G10

I

HRc
55

] TiALN

(47

]

[ty

=7

&7

m

22 HA

@% 22HA 0600
6xR0.5%2Tx25x100

A D1 A eD1
[ O
r r
©w w
[=] [=]
o o
N N
N
b
1oD4| oD4

70

temoode DR E L e L Ds e L D4

22HA 25054
22HA 25104
22HA 30056 3.0
22HA 30106 3.0
22HA 40056 4.0
22HA 40106 4.0
22HA 60056 6.0
22HA 60106 6.0
22HA 80058 8.0
22HA 80108 8.0
22HA 10011 10.0
C<0.2% - GG
-
(01 L3 [
25 16 | 19000 2300 | 0.060 | 0.060
3 16 | 16000 2100 | 0.060 | 0.120
4 20 11000 1900 @ 0.090 @ 0.200
6 25 8000 2200 0.140 0.250
8 30 7000 | 2000 | 0.140 0.250

0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
1.0

SCM

3.0
3.0
4.0
4.0
6.0
6.0
8.0
8.0

10.0

- SKD

350NCD16 w 40CMD8
~30 HRc

S F
(min-1)
17000 | 2000
14000 | 1900
11000 | 2100
7000 | 2100
6000 | 1900

AZ

(mm/min)| mim

0.060
0.060
0.100
0.150
0.150

ap

0.040
0.010
0.200
0.300
0.300

S
mim | (min-1) (mmimin)  m/m

16000
13000
9000
6000
5000

o

30~38 HRc

35NCD16
30~38 HRc

F

1900
1700
1600
1500
1300

AZ

0.060
0.065
0.090
0.120
0.120

4
2 40 16 75 4
2.90 16 100 6
2.90 16 100 6
3.80 20 100 6
3.80 20 100 6
5.80 25 100 6
5.80 25 100 6
7.70 30 100 8
7.70 30 100 8
9.60 30 100 10

45~55 HRc -SUS 55~60 HRc
Z38CDV5 Z160CDV12
45~55 HRc 55~60 HRc
ap S F AZ ap S F AZ
mm | (min-1) (mmmin) mm | mm | (min-1) |(mmimin) - mim

0.060 | 14000 1500 | 0.050 | 0.050 ' 13000 1200 | 0.045

0.160 | 12000 1300 | 0.055 | 0.070 ' 11000 1000 | 0.045

0.120 | 8000 | 1150 | 0.070 A 0.100 | 7500 | 900 | 0.060

0.180 | 5500 | 1150 | 0.100 A 0.150 | 5000 | 900 | 0.090

0.180 | 5000 | 1000 | 0.100 | 0.150 | 4000 | 800 | 0.090

ap
m/m
0.040
0.160
0.090
0.140
0.140

f High Peformance Cutting Tools




Long Neck Corner Radius End Mills

2

s

N
Eleﬁf\; l D’ MG 12 || HRc
S — < a | 04um| 65

) 4

AITIiN

(47

i

I

'Y

22HL 01004
22HL 01006
22HL 01008
22HL 01010
22HL 01504
22HL 01506
22HL 01508
22HL 01510
22HL 01512
22HL 02008
22HL 02010
22HL 02012
22HL 02016
22HL 03008
22HL 03010
22HL 03012
22HL 03016
22HL 03020

S F

o
LIEIEN

36000 | 2500
32000 | 2100
32000 2100
32000 2100
27000 1600
27000 1600
26000 1600

EICIEN

=

1.5 10 | 26000 1600
1.5 12 26000 | 1600

8 21000 | 2800
10 | 20000 | 2400
12 | 19000 | 2300
16 | 19000 | 2300
8 16000 2100
10 | 16000 | 2100
12 | 16000 | 2100
16 | 16000 | 2100
20 | 14000 1700

AZ
m/m
0.035
0.032
0.032
0.030
0.030
0.030
0.030
0.030
0.030
0.065
0.060
0.060
0.060
0.066
0.066
0.066
0.060
0.060

Ctemcose o1

1.0
1.0
1.0
1.0
1.5
1.5
1.5
1.5
1.5
2.0
2.0
2.0
2.0
3.0
3.0
3.0
3.0
3.0

C=0.2% - GG

E24 w XC48 » FT25
750 N/mm2

ap
m/m
0.065
0.040
0.040
0.025
0.060
0.060
0.060
0.060
0.060
0.140
0.100
0.080
0.080
0.210
0.210
0.120
0.120
0.120

0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

SCM - SKD

0.1

Z

350NCD16 w 40CMD8
~30 HRc

S
(min-1)
32000
29000
29000
29000
23000
23000
23000
23000
23000
19000
17000
17000
17000
14000
14000
14000
14000
13000

3
(mm/min)
2300
1900
1900
1900
1400
1400
1400
1400
1400
2500
2000
2000
2000
1900
1900
1900
1900
1600

High Peformance Cutting Tools

AZ
m/m
0.035
0.030
0.030
0.025
0.030
0.030
0.030
0.030
0.030
0.060
0.060
0.060
0.060
0.065
0.065
0.065
0.060
0.060

)
J

ap
m/m
0.060
0.035
0.035
0.022
0.050
0.050
0.050
0.050
0.050
0.120
0.070
0.070
0.070
0.025
0.025
0.010
0.010
0.010

s

(min-1)
30000
27000
27000
27000
21000
21000
21000
21000
21000
18000
16000
16000
16000
13000
13000
13000
13000
12000

NI b b bl bl b
« | o« | N S N R N (. N S
W w Wl wlw w PPyl Pl Pyl

30~38 HRc

35NCD16
30~38 HRc

3
(mm/min)
1900
1700
1700
1700
1300
1300
1300
1300
1300
2400
2000
2000
1900
1700
1700
1700
1700
1400

AZ
mim
0.030
0.030
0.030
0.030
0.030
0.030
0.030
0.030
0.030
0.065
0.060
0.060
0.060
0.065
0.065
0.065
0.065
0.060

0.95
0.95
0.95
0.95
1.45
1.45
1.45
1.45
1.45
1.92
1.92
1.92
1.92
2.90
2.90
2.90
2.90
2.90

0O~

Aala -
GJNOGJ@AO

N fo") = Al
o O |N|O DN O

45~55 HRc -SUS

ap S

Z38CDV5
45~55 HRc

F

mm | (min-1) | (mm/min)

0.050 | 27000
0.030 | 24000
0.030 | 24000
0.020 | 24000
0.050 | 19000
0.050 | 19000
0.045 | 19000
0.045 | 19000
0.045 | 19000
0.110 | 16000
0.060 | 16000
0.060 | 14000
0.060 | 14000
0.240 | 12000
0.240 | 12000
0.160 | 12000
0.160 | 12000
0.090 | 11000

1500
1400
1400
1400
1000
1000
1000
1000
1000
1700
1700
1500
1500
1300
1300
1300
1300
1150

AZ
m/m
0.028
0.028
0.028
0.028
0.030
0.030
0.028
0.028
0.028
0.050
0.050
0.050
0.050
0.055
0.055
0.055
0.055
0.054

ap
m/m
0.045
0.025
0.020
0.015
0.040
0.040
0.035
0.035
0.035
0.090
0.050
0.050
0.050
0.190
0.190
0.130
0.070
0.070

50
50
50
50
50
50

S
(min-1)
25000
22500
22500
22500
17500
17500
17500
17500
17500
15000
15000
13000
13000
11000
11000
11000
11000
10000

(o)l o> Ml e Mo >R SN g S e N R IR IR R R

55~60 HRc

Z160CDV12
55~60 HRc

3
(mm/min)
1300
1100
1100
1100
850
850
850
850
850
1400
1400
1200
1200
1000
1000
1000
1000
950

AZ
mim
0.025
0.025
0.025
0.025
0.025
0.025
0.024
0.024
0.024
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045
0.045

ap
m/m
0.040
0.020
0.020
0.015
0.040
0.040
0.035
0.032
0.032
0.080
0.060
0.040
0.040
0.180
0.180
0.160
0.160
0.070

22HL 0300
3xR0.2x2Tx20x50

A gD1 A oD1
o )
r r
w0 w
=} =}
o o
N LN
-
a
oD4| oD4
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Corner Radius End Mills
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DIN 6535
Form HA

\ 4

»
%

wee]l

HRc

55

} TiALN

(47

]

(e

L L

g

22HU 1200
I2XRIX4Tx24x75

2

@@

A gD1 A gD1
5
5]
)
'c(/ |
| |
N N
-
]
oD4 oD4|

/2

Cemcone 01—

22HU 03023 3.0
22HU 03053 3.0
22HU 04024 4.0
22HU 04054 4.0
22HU 04104 4.0
22HU 06026 6.0
22HU 06056 6.0
22HU 06106 6.0
22HU 06156 6.0
22HU 06206 6.0
22HU 08038 8.0
22HU 08058 8.0
22HU 08108 8.0
22HU 08158 8.0
22HU 08208 8.0
22HU 10051 10.0
22HU 10101 10.0
22HU 10151 10.0
22HU 10201 10.0
22HU 10251 10.0
22HU 10301 10.0
22HU 12055 12.0
22HU 12105 12.0
22HU 12155 12.0
22HU 12205 12.0
22HU 12255 12.0
22HU 12305 12.0
22HU 12405 12.0
Max ap
. D<@1 0.1D
NS 5 g 11<@3] 03D
depth | D @31> | 05D
C<0.2% - GG
E24 u XC48 u FT25
750 N/mm2
150 (m/min)
S F AZ
n (min-1) | (mm/min)  (mm)
3.0 15924 | 430 0.0135
4.0 11943 | 472 0.0197
5.0 9554 = 568 |0.0297
6.0 7962 555 |0.0348
8.0 5971 | 534 0.0447
10.0 4777 | 505 0.0528
12.0 3981 507 0.0636
14.0 3412 503 |0.0737
16.0 2986 = 470 0.0788
18.0 2654 421 0.0793
20.0 2389 | 377 |0.0788

0.2

. 6
0.5 6
0.2 8
0.5 8
1.0 8
0.2 12
0.5 12
1.0 12
1.5 12
2.0 12
0.3 16
0.5 16
1.0 16
1.5 16
2.0 16
0.5 20
1.0 20
1.5 20
2.0 20
25 20
3.0 20
0.5 24
1.0 24
1.5 24
2.0 24
25 24
3.0 24
4.0 24

SCM - SKD 30~38 HRc
350NCD16 m 40CMD8 35NCD16
~30 HRc 30~38 HRc
130 (m/min) 110 (m/min)

S F AZ s E AZ
(min-1) | (mm/min) (mm) | (min-1) (mm/min) ~(mm)
13800 326 |0.0118 11677 | 220 0.0094
10350 391 0.0189 8758 | 258 0.0147
8280 | 453 |0.0273| 7006 = 257 |0.0183
6900 | 450 0.0326 5839 @ 257 0.0220
5175 | 450 0.0435 4379 @ 249 0.0284
4140 | 443 0.0535 3503 | 250 0.0357
3450 | 441 |0.0639 2919 @ 252 |0.0431
2957 | 424 0.0717| 2502 @ 220 |0.0440
2588 | 383 0.0741 2189 @ 199 0.0455
2300 345 0.0750 1946 @ 177 0.0455
2070 | 306 |0.0738 1752 @ 157 |0.0449

o

30~38 HRc
35NCD16
30~38 HRc
80 (m/min)

S E AZ
(min-1) | (mm/min) ~ (mm)
8493 | 143 0.0084
6369 | 164 0.0129
5096 = 167 |0.0164
4246 = 170 0.0200
3185 = 168 0.0263
2548 = 161 0.0317
2123 | 161 |0.0380
1820 | 165 0.0452
1692 | 142 |0.0445
1415 | 126 0.0444
1274 | 109 |0.0428

ENENNNEE

L1

50 3
50 3
50 4
50 4
50 4
50 6
50 6
50 6
50 6
50 6
60 8
60 8
60 8
60 8
60 8
75 10
75 10
75 10
75 10
75 10
75 10
75 12
75 12
75 12
75 12
75 12
75 12
75 12

ap ap

D<@1 0.02D D<@1 0.01D

D ©@11<@3|005D D @1.1<@3|0.02D
D @3.1> |0.05D
45~55 HRc -SUS 55~60 HRc
Z38CDV5 Z160CDV12
45~55 HRc 55~60 HRc
60 (m/min) 30 (m/min)

S F AZ S B AZ
(min-1) | (mm/min)  (mm) | (min-1) (mm/min) ~ (mm)
6369 = 104 0.0082 3185 | 48 0.0075
4777 | 109 0.0114 2389 | 46 0.0097
3822 | 111 0.0145 1911 46 0.0120
3185 113 |0.0177| 1592 38 10.0119
2389 = 104 0.0217 1194 38 /0.0157
1911 | 100 |0.0262 955 38 0.0197
1592 90 0.0283 796 30 10.0189
1365 80 10.0294 682 27 10.0198
1194 70 0.0294| 597 24 0.0203
1062 | 60 0.0283 531 21 0.0200
955 60 |0.0316 478 20 10.0206

(" High Peformance Cutting Tools




Corner Radius End Mills

B REE - [

Ctomcose | o1 % | p s 0 1o i | b
22NF 03023 3.0 0.2 6 50 3
22NF 03053 3.0 0.5 6 50 3
22NF 04024 4.0 0.2 8 50 4
22NF 04054 4.0 0.5 8 50 4
22NF 04104 4.0 1.0 8 50 4
22NF 06026 6.0 0.2 12 50 6
22NF 06056 6.0 0.5 12 50 6
22NF 06106 6.0 1.0 12 50 6
22NF 06156 6.0 1.5 12 50 6
22NF 06206 6.0 2.0 12 50 6
22NF 08038 8.0 0.3 16 60 8
22NF 08058 8.0 0.5 16 60 8
22NF 08108 8.0 1.0 16 60 8
22NF 08158 8.0 1.5 16 60 8
22NF 08208 8.0 2.0 16 60 8
22NF 10031 10.0 0.3 20 75 10
22NF 10051 10.0 0.5 20 75 10
22NF 10101 10.0 1.0 20 75 10
22NF 10151 10.0 1.5 20 75 10
22NF 10201 10.0 2.0 20 75 10
22NF 10301 10.0 3.0 20 75 10
22NF 12055 12.0 0.5 24 75 12
22NF 12105 12.0 1.0 24 75 12
22NF 12155 12.0 1.5 24 75 12 o§
22NF 12205 12.0 2.0 24 75 12 8%
22NF 12305 12.0 3.0 24 75 12 Sz
A oD1 D aD1
R 2D1
Q
©
Max ap ap ap
. D<@1 0.1D D<@1 0.02D D<@1 0.01D %
i D @1.1<@3| 0.3D D @1.1<@3(0.05D D @1.1<@3|0.02D
depth D @31> | 0.5D D @3.1> |0.05D A
C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc T \ N
E24 m XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc :
150 (m/min) 130 (m/min) 110 (m/min) 80 (m/min) 60 (m/min) 30 (m/min) ! Ug
S F AZ S F AZ S F AZ S F AZ S F AZ S F AZ
(min-1) | (mm/min)| (mm) | (min-1) | (mm/min)| (mm) | (min-1) (mm/min)| (mm) | (min-1) (mmmin) (mm) | (min-1) (mm/min) (mm) | (min-1)  (mm/min) ~(mm)
3.0 15924 | 430 0.0135 13800 326 0.0118 11677 220 0.0094 8493 @ 143 0.0084 6369 104 0.0082 3185 | 48 0.0075
4.0 11943 | 472 |0.0197 10350 | 391 |0.0189 8758 258 |0.0147 6369 @ 164 0.0129 4777 | 109 0.0114 2389 46 | 0.0097
5.0 9554 = 568 0.0297 8280 453 |0.0273| 7006 | 257 |0.0183 5096 | 167 |0.0164 3822 | 111 |0.0145| 1911 | 46 |0.0120 e
6.0 7962 @ 555 0.0348 6900 450 0.0326 5839 = 257 0.0220 4246 | 170 |0.0200 3185 | 113 |0.0177| 1592 | 38 0.0119
8.0 5971 | 534 0.0447 5175 450 |0.0435 4379 | 249 0.0284 3185 | 168 |0.0263 2389 | 104 |0.0217| 1194 | 38 |0.0157 921 294'
10.0 4777 | 505 10.0528 4140 | 443 0.0535 3503 & 250 0.0357 2548 @161 |0.0317 1911 100 10.0262| 955 38 10.0197
12.0 3981 | 507 0.0636 3450 @ 441 |0.0639 2919 = 252 10.0431 2123 | 161 |0.0380 1592 = 90 0.0283 796 30 10.0189
14.0 3412 | 503 0.0737 2957 @ 424 0.0717 2502 220 0.0440 1820 | 165 |0.0452 1365 80 0.0294 682 27 0.0198
16.0 2986 = 470 0.0788 2588 @ 383 |0.0741 2189 199 0.0455 1592 | 142 |0.0445 1194 = 70 0.0294 597 24 0.0203
18.0 2654 421 |0.0793 2300 345 0.0750 1946 | 177 |0.0455 1415 @126 |0.0444 1062 60 10.0283 531 21 0.0200
20.0 2389 | 377 0.0788 2070 | 306 |0.0738| 1752 | 157 [0.0449 1274 | 109 |0.0428 955 60 |0.0316 478 20 0.0206
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Corner Radius End Mills

f N
DIN 6535 .
Form HA

. J

4

MG 12 || HRc
0.4 um 65

»
%

} AITiN

(47

&7

[ty

L L7

g

‘sii

22 NP

OSRA 1210-075
12XRIx2Tx24x75

oD1

de

€1

| @D5

11

oD

74

IMMEIIIIIIIHIEIIIIIH

22NP 04024 4
22NP 04054 4
22NP 04104 4
22NP 06026 6
22NP 06056 6
22NP 06106 6
22NP 08038 8
22NP 08058 8
22NP 08108 8
22NP 10031 10
22NP 10051 10
22NP 10101 10
22NP 10201 10
22NP 12105 12
22NP 12205 12
22NP 16056 16
22NP 16106 16
Max ap
) D<@1 0.1D
N9 g 11<23] 03D
depth D 231> 0.5D
(A C<0.2% - GG
%’5 E24 m XC48 u FT25
S 750 N/mm2

(d

150 (m/min)

s F AZ

(min-1) | (mm/min)| (mm)
3.0 15924 | 430 0.0135
4.0 11943 | 472 0.0197
5.0 9554 | 568 0.0297
6.0 7962 | 555 0.0348
8.0 5971 534 0.0447
10.0 4777 | 505 0.0528
12.0 3981 | 507 0.0636
14.0 3412 | 503 0.0737
16.0 2986 | 470 |0.0788
18.0 2654 | 421 |0.0793
20.0 2389 | 377 0.0788

1.0

0.2

0.5

1.0

0.3

0.5

1.0

0.3

0.5

1.0

2.0

1.0

2.0

0.5

1.0

SCM - SKD
350NCD16 = 40CMD8

~30 HRc

130 (m/min)
s F AZ
(min-1) | (mm/min)  (mm)
13800 326 0.0118
10350 391 |0.0189
8280 | 453 0.0273
6900 | 450 0.0326
5175 | 450 |0.0435
4140 | 443 0.0535
3450 | 441 0.0639
2957 | 424 0.0717
2588 | 383 |0.0741
2300 | 345 0.0750
2070 | 306 |0.0738

o

12
12
12
16
16
16
20
20
20
20
24
24
30
30

30~38 HRc
35NCD16
30~38 HRc
110 (m/min)

s B AZ
(min-1) | (mm/min)| (mm)
11677 | 220 |0.0094
8758 | 258 0.0147
7006 | 257 0.0183
5839 | 257 0.0220
4379 | 249 0.0284
3503 | 250 0.0357
2919 | 252 10.0431
2502 | 220 0.0440
2189 | 199 0.0455

1946 | 177 |0.0455
1752 | 157 |0.0449

4
50 4
12 50 4
18 50 6
18 50 6
18 50 6
24 60 8
24 60 8
24 60 8
30 75 10
30 75 10
30 75 10
30 75 10
36 75 12
36 75 12
40 100 16
40 100 16
ap ap
D<@1 0.02D D<@1 0.01D
D @11<@3|0.05D D ¥1.1<@3|0.02D
D @3.1> |0.05D
45~55 HRc -SUS 55~60 HRc
Z38CDV5 Z160CDV12
45~55 HRc 55~60 HRc
60 (m/min) 30 (m/min)

S F AZ L) F AZ
(min-1) | (mm/min)  (mm) | (min-1) |(mm/min)  (mm)
6369 104 |0.0082 3185 48 10.0075
4777 | 109 |0.0114 2389 46 1 0.0097
3822 | 111 |0.0145 1911 46 0.0120
3185 113 0.0177 1592 38 0.0119
2389 | 104 |0.0217 | 1194 38 10.0157
1911 | 100 |0.0262 955 38 0.0197
1592 90 0.0283 796 30 0.0189
1365 80 0.0294 682 27 0.0198
1194 70 10.0294 597 24 10.0203
1062 60 0.0283 531 21 0.0200
955 60 0.0316] 478 20 0.0206

3 88
3.88
5.80
5.80
5.80
7.70
7.70
7.70
9.60
9.60
9.60
9.60
11.50
11.50
15.40
15.40
30~38 HRc
35NCD16
30~38 HRc
80 (m/min)
S F AZ
(min-1) | (mm/min)  (mm)
8493 | 143 |0.0084
6369 164 0.0129
5096 | 167 |0.0164
4246 170 | 0.0200
3185 | 168 |0.0263
2548 = 161 0.0317
2123 | 161 0.0380
1820 | 165 |0.0452
1592 | 142 |0.0445
1415 | 126 |0.0444
1274 | 109 |0.0428
s

(_ High Peformance Cutting Tools




Power Corner Radius End Mills

DIN 6535
Form HA

o
<

e

MG 12
0.4 pm

HRc
65

AITIN

(47

&7

[ty

temoode DR e L DS Ll L D4

24NF 20006
24NF 30006
24NF 40006
24NF 60008
24NF 80008
24NF 80010
24NF 10010
24NF 10012
24NF 12012
24NF 12016

00O A WIN

10

12
12

H“TNEW

o o

24 NF series
for High hardened Steels

Max ap
! D<@1 | 01D
Cuﬂlng e E— |
D @1.1<23| 03D
depth D 331> 0.5D
@ €<0.2% - GG
C§
m‘ E24 u XC48 n FT25
) 750 Nimm2
150 (m/min)
s F | Az
3.0 15924 430 0.0135
4.0 11943 472 0.0197
5.0 9554 | 568 0.0297
6.0 7962 | 555 |0.0348
8.0 5971 | 534 0.0447
10.0 4777 | 505 0.0528
12,0 3981 | 507 0.0636
14.0 3412 503 0.0737
16.0 2986 | 470 0.0788
18.0 2654 | 421 0.0793
20.0 2389 | 377 0.0788

SCM - SKD
350NCD16 m 40CMD8
~30 HRc
130 (m/min)

S F AZ
(min-1) | (mm/min)|  (mm)
13800 | 326 0.0118
10350 | 391 0.0189
8280 = 453 |0.0273
6900 = 450 0.0326
5175 | 450 |0.0435
4140 | 443 0.0535
3450 | 441 0.0639
2957 | 424 [0.0717
2588 | 383 0.0741
2300 @ 345 0.0750
2070 = 306 |0.0738

(" High Peformance Cutting Tools )
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aa
OOOOOO\J\ICDL

Powerful and
¢ High Speed

Milling

1.92
2.90
3.88
5.80
7.70
7.70
9.60
9.60
11.50
11.50

30~38 HRc
35NCD16
30~38 HRc
110 (m/min)

S F AZ
(min-1) | (mm/min)| (mm)
11677 | 220 |0.0094
8758 | 258 0.0147
7006 | 257 |0.0183
5839 | 257 0.0220
4379 | 249 10.0284
3503 | 250 0.0357
2919 | 252 |0.0431
2502 | 220 0.0440
2189 | 199 |0.0455
1946 | 177 0.0455
1752 | 157 |0.0449

30~38 HRc
35NCD16
30~38 HRc
80 (m/min)

S F AZ
(min-1) | (mm/min)|  (mm)
8493 | 143 0.0084
6369 = 164 0.0129
5096 = 167 |0.0164
4246 | 170 |0.0200
3185 | 168 0.0263
2548 | 161 0.0317
2123 = 161 |0.0380
1820 | 165 0.0452
1592 | 142 0.0445
1415 | 126 0.0444
1274 | 109 |0.0428

o

6
40 80 6
40 80 6
60 100 8
60 100 8
75 120 10
75 120 10
70 120 12
70 120 12
100 150 16

ap ap
D<@1 0.02D D<@1 0.01D
D ©@1.1<@3|0.05D D @1.1<@3|0.02D
D @3.1> |0.06D
45~55 HRc -SUS 55~60 HRc
Z38CDV5 Z160CDV12
45~55 HRc 55~60 HRc
60 (m/min) 30 (m/min)

S F AZ S F AZ
(min-1)  (mm/min)  (mm) | (min-1) (mm/min) ~(mm)
6369 = 104 |0.0082 3185 | 48 0.0075
4777 | 109 |0.0114 2389 | 46 0.0097
3822 | 111 |0.0145 1911 46 0.0120
3185 113 0.0177 1592 = 38 0.0119
2389 | 104 |0.0217| 1194 | 38 0.0157
1911 | 100 0.0262 955 38 0.0197
1592 90 10.0283 796 30 0.0189
1365 80 0.0294 682 27 0.0198
1194 | 70 0.0294 597 24 0.0203
1062 | 60 |0.0283 531 21 0.0200
955 60 |0.0316 478 20 10.0206

24NF 1210-150
12XR4x2Tx10x150

(=)

SA

D1

3

de

€1

D5

11

D4

75




-~
DIN 6535 l €> = _& =g
@J T e \/ (&7 @ (| [T BB
AN
24 YA Item code D1 R B ap D5 L3 L1 D4
24YA 60106 6.0 |10-0.42 4 5.20 25 55 6
24YA 60206 6.0 |10-0.42 4 5.20 45 80 6
24YA 80108 8.0 |10-0.52 4 6.71 25 60 8
24YA 80208 8.0 |10-0.52 4 6.71 55 90 8
24YA 10110 10.0 |15-0.64 6 8.72 35 70 10
24YA 10210 10.0 | 15-0.64 6 8.72 60 100 10
24YA 12112 12.0 | 15-0.75 6 10.20 40 80 12
24YA 12212 12.0 | 15-0.75 6 10.20 65 110 12
24YA 16116 16.0 | 25-1.06 8 14.20 45 90 16
24YA 16216 16.0 |25-1.06 8 14.20 80 130 16

24YA 0608-100
BxR2x2Tx6x100

R1

de

€1

3

D5

11

76

Semi-finished surface, ready for finishing.
Thin chips, less cutting forces

3D copy milling
Pocketing

22 YA High feed end mill
low cutting resistance

Feed pe

Powerful and
High Speed
Milling

rtooth Az

HOTieus

24 YA series
for High hardened Steels

el

Cutter with ball ed mills Cutter with corner radius
high cutting resistance high cutting resistance

Even when high feed milling,
e chip thickness is less
than the feed per tooth and
therefore reduces the cutting
resistance at low depths of
cut.

[ —

R
C=<0.2% - GG SCM - SKD 45~55 HRc -SUS 55~60 HRc
E24 u XC48 m FT25 350NCD16 = 40CMD8 Z38CDV5 Z160CDV12
750 N/mm2 ~30 HRc 45~55 HRc 55~60 HRc
250 (m/min) 230 (m/min) 200 (m/min) 120 (m/min)
g L1 S F ap AZ S F ap AZ S F ap AZ S F ap AZ
(min-1)  (mm/min) ~ (mm) (mm) (min-1)  (mm/min)  (mm) (min-1)  (mm/min) ~ (mm) (min-1) ' (mm/min) ~ (mm) (mm)
6.0 55 | 13300 20000 0.26 | 0.470 12200 17500  0.26 | 0.471 10600 | 14900 0.26 | 0.472 | 6400 | 2560 & 0.26 | 0.200
6.0 80 | 13300 12000 0.26 | 0.282 12200 10500 0.26 | 0.280 10600 8940 | 0.26 | 0.283 | 6400 1536 & 0.26 | 0.120
8.0 60 | 10000 18000 0.42 | 0.625 9150 | 14000 0.42 | 0.628 | 8000 11100 0.42 | 0.625 | 4800 | 1920 | 0.42 | 0.200
8.0 90 10000 10800 0.42 | 0.375 9150 8400 | 0.42  0.361 8000 | 6660 @ 0.42 | 0.375 4800 1152 @ 0.42 | 0.120
10.0 70 8000 | 16000 | 0.47 | 0.781 | 7320 | 12500 0.47 | 0.729 6400 8900 0.47 H0.695 3800 1520 0.47 @ 0.200
10.0 100 8000 9600 0.47 | 0.469 7320 | 7500 0.47 | 0.417 | 6400 5340 | 0.47  0.417 | 3800 | 912 | 0.47 | 0.120
12.0 80 6600 | 13300 | 0.66 | 0.947 6100 | 10500 0.66 | 0.750 5300 7400 0.66  0.698 3200 1280 @ 0.66 @ 0.200
12.0 | 110 | 6600 7980 | 0.66 | 0568 | 6100 6300 A 0.66 @ 0.419 | 5300 4440 0.66  0.419 3200 768 | 0.66 | 0.120
16.0 920 5000 10000 0.73 | 1.000 4580 7500 @ 0.73 | 0.755 4000 5600 0.73 | 0.700 2400 @ 960 @ 0.73 | 0.200
16.0 | 130 | 5000 6000 | 0.73 | 0.625 | 4580 @ 4500 | 0.73 | 0.453 | 4000 3360 | 0.73 | 0.420 2400 @ 576 | 0.73 | 0.120

[ High Peformance Cutting Tools
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Square End Mills

oENEEEENYEEREE

| temoode | D1 | R p | e | D5 | L3 | Lt | D4 30 HA

L1
50

30HA 01004 = 1.0 3 4
30HA 01006 1.0 3 50 6

30HA 01504 1.5 4 50 4

30HA 01506 1.5 4 50 6

30HA 02004 2.0 6 50 4

30HA 02006 = 2.0 6 50 6

30HA 02504 2.5 8 50 4

30HA 02506 2.5 8 50 6

30HA 03004 = 3.0 8 50 4

30HA 03006 = 3.0 8 50 6

30HA 03504 = 3.5 10 50 4

30HA 03506 3.5 10 50 6

30HA 04004 = 4.0 11 50 4

30HA 04006 @ 4.0 11 50 6

30HA 04506 @ 4.5 13 50 6

30HA 05006 5.0 13 50 6

30HA 05506 @ 5.5 13 50 6

30HA 06006 6.0 16 50 6

30HA 06508 @ 6.5 17 60 8

30HA 07008 7.0 17 60 8

30HA 07508 @ 7.5 17 60 8

30HA 08008 @ 8.0 20 60 8

30HA 08510 @ 8.5 23 75 10

30HA 09010 = 9.0 23 75 10 A

30HA 10010 @ 10.0 25 75 10 § %

30HA 11012  11.0 28 75 12 E 2

30HA 12012 = 12.0 30 75 12 S5

30HA 13016 | 13.0 33 100 16 N H
30HA 14016 = 14.0 35 100 16

30HA 15016 = 15.0 38 100 16

30HA 16016 = 16.0 40 100 16

30HA 17020 17.0 40 100 20

30HA 18020 @ 18.0 40 100 20

30HA 19020  19.0 40 100 20 ‘
30HA 20020 @ 20.0 45 100 20 ]

Optimized chip pocket Cutting edges designed
atend of cutting edge to prevent chipping at corner

(1
Smooth chip flow due
& 0 high potential &
stvonq Kelix flute
I

Asingle end mill for BBt unging and slotting

W

de
de

Tool diameter tolerange
0/-0.02mm for all sizés

1
1
SLL—

Smooth connection between flute
and shank prevents a condition of stress

30 HA o e
/\' 77
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Power Square End Mills

r N\ a
DIN 6535 .
Form HA

| v A\

-2 )5 B 1)) ) [) )2 =

30 HD

~ 30YA 1000
= 10x3TxI0x75

oD1

de

1

oD4

/8

S o o
3.0 50
4.0 50

30HD 03006 3 6
30HD 04006 : 4 6
30HD 05006 5.0 5 50 6
30HD 06008 6.0 6 60 8
30HD 08010 8.0 8 75 10
30HD 10012 | 10.0 10 75 12

End Mill for small
automatic lathe

E Cutting Conditions  P.79 [ High Peformance Cutting Tools
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Cutting Condition

(
.

Max D1 w ap
. Z<3 0,1 D1 <1
cutting
Z>3 0,2 D1 >1,5
depth
@ /  SCM-SKD 30~45 HRc
S
W’ 350NCD16 m 40CMD8 35NCD16
7. ~30 HRc 30~45 HRc
S F S F
(min-1) (mm/min) (min-1) (mm/min)
1 19000 600 13000 310
1,5 14000 600 9000 310
2 11000 600 7200 310
3 8500 770 5300 380
4 7200 850 4400 480
6 5300 940 3200 490
8 4000 1010 2400 560
10 3200 1000 1900 480
12 2700 950 1600 440
16 2000 720 1200 350
20 1600 600 1000 290
Max D1 ap
. <2 <05
cutting e
B2 | 2o
depth
@ SCM - SKD 30~45 HRc
S
w* 350NCD16 m 40CMD8 35NCD16
§” ~30 HRc 30~45 HRc
S F S F
(min-1) (mm/min) (min-1) (mm/min)
1 13000 130 10000 80
1,5 12000 250 8000 150
2 11000 500 7200 260
3 8500 640 5300 320
4 7200 650 4400 370
6 5300 720 3200 380
8 4000 780 2400 430
10 3200 770 1900 370
12 2700 730 1600 340
16 2000 600 1200 290
20 1600 500 1000 240
Max D1 ap
. F<2 <0,5
cutting s T o
g>2 >1,0
depth
SCM - SKD 30~45 HRc
350NCD16 = 40CMD8 35NCD16
~30 HRc 30~45 HRc
S F S F
(min-1) (mm/min) (min-1) (mm/min)
13000 80 10000 50
12000 120 8000 80
11000 200 7200 140
8500 250 5300 180
7200 300 4400 210
5300 300 3200 210
4000 320 2400 220
3200 340 1900 240
2700 320 1600 220
2000 250 1200 180
1600 200 1000 140

High Peformance Cutting Tools ]

Stainless stell
X5CrNi1810
X5NiMo 17122
Titanium alloy

30 HA

W ap
0,05 D1 1,5

Heat resistant alloy

Inconel

30 HD

Stainless stell
X5CrNi1810
X5NiMo 17122
Titanium alloy

S F
(min-1) (mm/min)
6000 30
6000 60
6000 130
4200 130
3300 140
2200 140
1600 140
1300 150
1100 150
800 130
640 120
D1 ap
@<2 <0,2
@>2 >0,5

Stainless stell
X5CrNi1810
X5NiMo 17122

Titanium alloy

S F
(min-1) (mm/min)
6000 10
6000 20
6000 30
4200 50
3300 60
2200 70
1600 80
1300 70
1100 70
800 55
640 55

S F S F a
(min-1) (mm/min) (min-1) (mm/min) i
10000 200 9500 65
7500 210 6400 75
6000 210 4800 75
4400 220 3200 100
3700 250 2400 130
2700 270 1600 130
2000 280 1200 120
1600 300 950 110
1300 300 800 90
1000 260 600 70

800 240 480 60

D1 ap D1 ap
Q<2 <02 0,2
a>2 >0,5

Heat resistant alloy

Inconel

s

S F
(min-1) (mm/min)
5700 25
3800 30
2800 35
1900 50
1400 70
950 70
720 60
570 50
480 40
360 30
290 25

Heat resistant alloy

Inconel

S F

(min-1) (mm/min)

7

2D1
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Square End Mills

8

[ ] DIN 6535 ( . ) AAAN = 5 =
)| (B - | 2 B |

S o o
3.0 8 50

30NA 03006 6
30NA 04006 4.0 11 50 6
30NA 05006 5.0 13 50 6
30NA 06006 6.0 16 50 6
30NA 08008 8.0 20 60 8
30NA 10010 | 10.0 25 75 10
30NA 12012 | 12.0 30 75 12
30NA 16016 | 16.0 40 100 16
30NA 20020 | 20.0 45 100 20

30NA 1200
[2x3Tx30x75

(=)

@@

oD1 ap

3
de
Q
;[ § Q9
de
|
Q%

Max ap pf ap pf
' D1 <3 | 15D | 005D p1<3 [ 1D 015D _|
cutting
D1>3 | 15D | 01D D1>3 [ 1D 002D |
depth
- p
n N
@ C=<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS ~ 55~60 HRc
&S
w’ E24 u XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
7, 750 N/mm2 ~30 HRe 30~38 HRc 30~38 HRe 45~55 HRc 55~60 HRc
s F s F s F s F s F s F
(min-1) (mmimin) (min-1) (mmimin) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
3.0 8900 505 7400 355 5300 125 4750 110 2750 60 2000 45
‘ ‘ 4.0 6650 530 5550 370 4250 135 3700 115 2200 70 1550 45
‘ D 5.0 5300 620 4450 425 3550 140 3150 125 1900 75 1250 40
oD4 o4 6.0 4450 615 3700 425 2950 145 2650 130 1550 70 1050 40
8.0 3300 590 2750 420 2200 145 1950 130 1150 65 795 35
10.0 2650 590 2200 420 1750 145 1550 130 955 65 635 35
12.0 2200 590 1850 420 1450 145 1300 130 795 60 530 30
16.0 1650 550 1350 415 1100 130 995 115 595 45 395 20
200 1300 520 1100 370 890 105 795 9 475 35 315 19
80 :
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Square End Mills G

@ =)@ )= E) @)@ E

femoode Do L g L Ds Ll L D4 30
30RA 03006 6
30RA 04006 O 05 1 1 6
30RA 05006 5.0 0.08 13 57 6
30RA 06006 6.0 0.08 13 57 6
30RA 07008 7.0 0.08 16 63 8
30RA 08008 8.0 0.10 19 63 8
30RA 09010 9.0 0.10 19 72 10
30RA 10010 | 10.0 0.10 22 72 10
30RA 12012 | 12.0 0.15 26 83 12
30RA 16016 | 16.0 0.20 32 92 16
30RA 20020 | 20.0 0.20 38 104 20

FOR INOX
INCONEL

o
=
o
©
N §
< X
o
o
X
™M N

30RA 1200

12x3Tx26x80

‘ 2 i giy ap ;
j oD1 D1

)
pf -]
o
5]
Max ap pf ap pf
! D1<3 | 15D | 005D D1<3 | 1D 015D |
cutting
D1>3 | 15D | 01D D1>3 | 1D 0.02D |
depth
r r
N LN
‘ C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
S
w’ E24 m XC48 m FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
7. 750 N/mm2 ~30 HRe 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
3.0 8900 505 7400 355 5300 125 4750 110 2750 60 2000 45
4.0 6650 530 5550 370 4250 135 3700 115 2200 70 1550 45 ‘ ‘
5.0 5300 620 4450 425 3550 140 3150 125 1900 75 1250 40 : :
6.0 4450 615 3700 425 2950 145 2650 130 1550 70 1050 40 oD4 oDa4
8.0 3300 590 2750 420 2200 145 1950 130 1150 65 795 35
10.0 2650 590 2200 420 1750 145 1550 130 955 65 635 35
12.0 2200 590 1850 420 1450 145 1300 130 795 60 530 30
16.0 1650 550 1350 415 1100 130 995 115 595 45 395 20
20.0 1300 520 1100 370 890 105 795 95 475 35 315 19
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Square End Mills

&

DIN 6535
Form HA

1

TEEEE

|| 2 |[E| BT

g

40 HA

40HA 1200
|2x4Tx30x75

oD1

de

11

11

de

82

I
oD4

I
oD4

40HA 01004 1.0 3

40HA 01504 1.5 4

40HA 02004 2.0 6

40HA 02504 2.5 8

40HA 03004 3.0 8

40HA 03504 3.5 10
40HA 04004 4.0 11
40HA 04506 4.5 13
40HA 05006 5.0 13
40HA 05506 5.5 13
40HA 06006 6.0 16
40HA 06508 6.5 17
40HA 07008 7.0 17
40HA 07508 7.5 17
40HA 08008 8.0 20
40HA 08510 8.5 23
40HA 09010 9.0 23
40HA 10010 | 10.0 25
40HA 11012 | 11.0 28
40HA 12012 | 12.0 30
40HA 13016 | 13.0 33
40HA 14016 | 14.0 39
40HA 15016 | 15.0 38
40HA 16016 | 16.0 40
40HA 17020 | 17.0 40
40HA 18020 | 18.0 40
40HA 19020 | 19.0 40
40HA 20020 | 20.0 45

Y

@ Cutting Conditions P.83

&

-
[
\

L1

50 4
50 4
50 4
50 4
50 4
50 4
50 4
50 6
50 6
50 6
50 6
60 8
60 8
60 8
60 8
75 10
75 10
75 10
75 12
75 12
100 16
100 16
100 16
100 16
100 20
100 20
100 20
100 20

“iemesse | o1 R | p e s L i1 o
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Cutting Condition

Max ap pf ap pf
) D1 <3 | 15D | 005D D1<3 | 1D 015D |
cutting
D1>3 | 15D | 04D D1>3 | 1D 002D |
depth
|
@ C<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc ‘
&
m“' E24uXC48wFT25  350NCD16 m 40CMD8 35NCD16 35NCD16 238CDV5 2160CDV12
'*‘” 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc ‘
s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mmimin) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mmimin) a
2.0 13000 310 11000 280 7000 110 6350 100 3950 60 2750 40 P
3.0 8900 505 7400 355 5300 125 4750 110 2750 60 2000 45
4.0 6650 530 5550 370 4250 135 3700 115 2200 70 1550 45
5.0 5300 620 4450 425 3550 140 3150 125 1900 75 1250 40
6.0 4450 615 3700 425 2950 145 2650 130 1550 70 1050 40
8.0 3300 590 2750 420 2200 145 1950 130 1150 65 795 35
10.0 2650 590 2200 420 1750 145 1550 130 955 65 635 35
12.0 2200 590 1850 420 1450 145 1300 130 795 60 530 30
14.0 1900 575 1550 415 1250 145 1100 125 680 50 455 25
16.0 1650 550 1350 415 1100 130 995 115 595 45 395 20
18.0 1450 540 1200 405 990 115 880 105 530 40 350 20
20.0 1300 520 1100 370 890 105 795 95 475 35 315 19
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Square End Mills

&

DIN 6535
Form HA

N -

(1t

Bz

‘izi

=

“

g

40 HIK

40HK 1200
[2x4Tx30x75

ES NG

oD1

de

1

de

11

84

I
oD4

Comcode o184 w03 L o
40HK 01004 1.0 3 50 4
40HK 01504 1.5 4 50 4
40HK 02004 2.0 6 50 4
40HK 02504 2.5 8 50 4
40HK 03006 3.0 8 50 6
40HK 03506 3.5 10 50 6
40HK 04006 4.0 11 50 6
40HK 04506 4.5 13 50 6
40HK 05006 5.0 13 50 6
40HK 05506 5.5 13 50 6
40HK 06006 6.0 16 50 6
40HK 06508 6.5 17 60 8
40HK 07008 7.0 17 60 8
40HK 07508 7.5 17 60 8
40HK 08008 8.0 20 60 8
40HK 08508 8.5 20 60 8
40HK 09010 9.0 23 75 10
40HK 10010 = 10.0 25 75 10
40HK 11012 11.0 28 75 12
40HK 12012 = 12.0 30 75 12
40HK 13016 = 13.0 33 100 16
40HK 14016 = 14.0 35 100 16
40HK 15016 | 15.0 38 100 16
40HK 16016 | 16.0 40 100 16
40HK 17020 17.0 40 100 20
40HK 18020 & 18.0 40 100 20
40HK 19020 19.0 40 100 20
40HK 20020 & 20.0 45 100 20

\
\
ap
Zzm
pf
Max ap pf ap pf
' D1<3 | 15D | 005D D1<3 | 1D 015D |
CHE D1>3 | 15D | 04D D1>3 | 1D 0.02D |
depth
C=<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS ~ 55~60 HRc
E24 w XC48 u FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 Nimm2 ~30 HRe 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mmimin) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mmi/min) (min-1) (mmimin)
13000 | 310 11000 280 7000 110 6350 100 3950 60 2750 40
8900 505 7400 355 5300 125 4750 110 2750 60 2000 45
6650 530 5550 370 4250 135 3700 115 2200 70 1550 45
5300 620 4450 425 3550 140 3150 125 1900 75 1250 40
4450 615 3700 425 2950 145 2650 130 1550 70 1050 40
3300 590 2750 420 2200 145 1950 130 1150 65 795 35
2650 590 2200 420 1750 145 1550 130 955 65 635 35
2200 590 1850 420 1450 145 1300 130 795 60 530 30
1900 575 1550 415 1250 145 1100 125 680 50 455 25
1650 550 1350 415 1100 130 995 115 595 45 395 20
1450 540 1200 405 990 115 880 105 530 40 350 20
1300 520 1100 370 890 105 795 95 475 35 315 19
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Square End Mills

9@@

@

DIN 6535
Form HA

Y I

MG 12
0.4 pym

HRc

60

L

i

=7

B

)

“

40HS 01004 1.0
40HS 01504 1.5
40HS 02004 2.0
40HS 03006 3.0
40HS 04006 4.0
40HS 05006 5.0
40HS 06006 6.0
40HS 08008 8.0
40HS 10010 10.0
40HS 12012 12.0
40HS 16016 16.0
40HS 20020 | 20.0
ap
Max ap pf
. D1 <3 15D 0.05D
iy D1 >3 15D 0.1D
depth
C=0.2% - GG SCM - SKD
E24 u XC48 u FT25 350NCD16 = 40CMD8
750 N/mm2 ~30 HRc
S F S F
(min-1) (mm/min) (min-1) (mm/min)
2.0 13000 310 11000 280
3.0 8900 505 7400 355
4.0 6650 530 5550 370
5.0 5300 620 4450 425
6.0 4450 615 3700 425
8.0 3300 590 2750 420
10.0 2650 590 2200 420
12.0 2200 590 1850 420
14.0 1900 575 1550 415
16.0 1650 550 1350 415
18.0 1450 540 1200 405
20.0 1300 520 1100 370

(
.

High Peformance Cutting Tools

)
J

pf
30~38 HRc 30~38 HRc
35NCD16 35NCD16
30~38 HRe 30~38 HRc
s F s F
(min-1) (mm/min) (min-1) (mm/min)
7000 110 6350 100
5300 125 4750 110
4250 135 3700 115
3550 140 3150 125
2950 145 2650 130
2200 145 1950 130
1750 145 1550 130
1450 145 1300 130
1250 145 1100 125
1100 130 995 115
990 115 880 105
890 105 795 95

(ocdNe>RF “ESV)

11

16
20
25
30
40
45

o

Stemesse | o1 | % 5 e 05 5 i o

L1
50 4
50 4
50 4
50 6
50 6
50 6
50 6
60 8
75 10
75 12
100 16
100 20
ap pf
D1<3 [ 1D 015D |
D1>3 | 1D 0.02D |
45~55 HRc -SUS 55~60 HRc
Z38CDV5 Z160CDV12
45~55 HRe 55~60 HRc
s F s F
(min-1) (mm/min) (min-1) (mm/min)
3950 60 2750 40
2750 60 2000 45
2200 70 1550 45
1900 75 1250 40
1550 70 1050 40
1150 65 795 35
955 65 635 35
79 60 530 30
680 50 455 25
595 45 395 20
530 40 350 20
475 35 315 19

11

40HS 1200
[2x2Tx30x75

a

1

1
oD4 ‘

1
oD4
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Square End Mills

DIN 6535
Form HA

G
D: MG 12

0.4 um

HRc
60

NaC

TN B\ =T || (2

[2x4Tx30x75

8., 40NC 1200

oD1

de

11

1

de

86

I
oD4

I
oD4

Comcone 01—

ENNAEIEITIEE
8 50

40NC 03006 3.0 6
40NC 04006 4.0 11 50 6
40NC 05006 5.0 13 50 6
40NC 06006 6.0 16 50 6
40NC 08008 8.0 20 60 8
40NC 10010 10.0 25 75 10
40NC 12012 12.0 30 75 12
40NC 16016 16.0 40 100 16
40NC 20020 20.0 45 100 20
-
|
\
ap
pf
Max ap pf ap pf
' D1<3 [ 15D | 005D D1<3 [ 1D 015D |
cutting
D1>3 | 15D | 01D D1>3 | 1D 002D |
depth
@ /| Cs02%-GG  SCM-SKD 30~38 HRc 30~38HRc  45~55HRc-SUS  55~60 HRc
S
w* E24 u XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
@” 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRC
s F s F s F s F s F s F
(min-1) (mmi/min) (min-1) (mmi/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mmi/min) (min-1) (mmi/min)
2.0 13000 310 11000 280 7000 110 6350 100 3950 60 2750 40
3.0 8900 505 7400 356 5300 125 4750 110 2750 60 2000 45
40 6650 530 5550 370 4250 135 3700 115 2200 70 1550 45
5.0 5300 620 4450 425 3550 140 3150 125 1900 75 1250 40
6.0 4450 615 3700 425 2950 145 2650 130 1550 70 1050 40
8.0 3300 590 2750 420 2200 145 1950 130 1150 65 795 35
10.0 2650 590 2200 420 1750 145 1550 130 955 65 635 35
12,0 2200 590 1850 420 1450 145 1300 130 795 60 530 30
14.0 1900 575 1550 415 1250 145 1100 125 680 50 455 25
16.0 1650 550 1350 415 1100 130 995 115 595 45 395 20
18.0 1450 540 1200 405 990 115 880 105 530 40 350 20
20.0 1300 520 1100 370 890 105 795 95 475 35 315 19
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Power Square End Mills

DIN 6535 MG 12 || HRc '
a«% 04um|| @0 Helica
Item code

40NM 03006 3.0 8 50
40NM 04006 4.0 11 50
40NM 05006 5.0 13 50
40NM 06006 6.0 16 50
40NM 08008 8.0 20 60
40NM 10010 | 10.0 25 75
40NM 12012 | 12.0 30 75
40NM 16016 & 16.0 40 100
40NM 20020 | 20.0 45 100

H“TNEWS

40 NM series

for High hardened Steels

dj

¢

40 NM End Mill Series for Hardened Steels

In the 40NM series designed for machining hardened steel, a new, high-reliability,

high-performance power mill flute form has debuted!

Long o0

| Life

The newly developed Helica coating with excellent oxidation resistant properties has been utiized. Especially
for high speed cutting, this tool gives significantly longer tooklife than conventional coatings.

Power mill design gives efficient chip flow.

With the highly rigid design and thin coating layer highly accurate
finish machining is achievable.

ap

Competitor
@ Alloy Steels Alloy Steels Pre-Harden Steel Hardened Steel
G
% 200~250 HB 25~35 HRc 35~45 HRc 4555 HRc
($” SKD61-SKD11 SCM 440 CENA1-NAK 80 SKD 61-SKT 4
ng S F ap w S F ap w S F ap w S F ap w
ENCEM (min-1) (min) | (min) | (min-1) (mmmin) (min) | (min) | (min-1) (mmmin) (min) | (min) | (min-1) (mm/min) (min) | (min)
3 | High Speed | 16000 | 1800 |1.5D1| 0.1 D1 | 14000 | 1400 |1.5D1/0.05D1 | 12000 | 1100 [1.5D1|0.05D111000| 860 |1.5D1]0.02 D1
3 General 9600 860 1.5D1/0.15D1 | 9600 = 770 |1.5D1 0.1D1 | 8500 | 610 1.5D1/0.07D1 7400 460 '1.5D1 0.05D1
| 4 | High Speed | 12000 | 1900 [1.5D1| 0.1 D1 | 10000 | 1400 |1.5D1|0.05D1| 8800 | 1100 |1.5D1|0.05D1| 8000 | 900 |1.5D1|0.02 D1
| 4 General 7200 | 920 (1.5D1 0.15D1 7200 830 1.5D1 0.1D1 | 6400 | 660 |1.5D1 0.07D1 5600 500 1.5D1 0.05D1
' 5 | High Speed | 9600 | 2100 |1.5D1| 0.1 D1 | 8300 | 1600 |1.5D1/0.05D1| 7000 | 1200 [1.5D1|0.05D1| 6400 | 990 [1.5D1]0.02 D1
5 General 5700 | 1000 |1.5D1/0.15D1 5700 = 900 1.5D1 0.1D1 | 5100 | 720 |1.5D1/0.07D1 4500 550 1.5D1 0.05D1
6 | High Speed | 8000 | 2200 [1.5D1| 0.1 D1 | 6900 | 1700 |1.5D1|0.05D1| 5800 | 1300 |1.5D1|0.05D1| 5300 | 1040 |1.5D10.02 D1
' 6 General 4800 | 1080 1.5D1/0.15D1| 4800 = 970 1.5D1 0.1D1 | 4200 | 750 1.5D1/0.07D1 3700 580 '1.5D1 0.05D1
! 8 | High Speed | 6000 | 2400 [1.5D1| 0.1 D1 | 5200 | 1900 |1.5D1|0.05D1| 4400 | 1400 |1.5D1|0.05D1| 4000 | 1120 |1.5D1|0.02 D1
8 General 3600 | 1150 |1.5D1/0.15D1 3600 1040 1.5D1 0.1D1 | 3200 | 820 |1.5D1/0.07D1 2800 630 1.5D1 0.05D1
10 | High Speed | 4800 | 2200 |1.5D1| 0.1 D1 | 4100 | 1700 |1.5D1/0.05D1| 3500 | 1300 [1.5D1|0.05D1| 3200 | 1030 |1.5D1]0.02 D1
! 10 General 2900 1070 (1.5D1/0.15D1 | 2900 = 960 ' 1.5D1 0.1D1 | 2500 | 740 1.5D1/0.07D1 2200 570 1.5D1 0.05D1
12 | High Speed | 4000 | 2100 [1.5D1| 0.1 D1 | 3500 | 1600 |1.5D1|0.05D1| 2900 | 1200 [1.5D1|0.05D1| 2700 | 980 |1.5D1|0.02 D1
12 General 2400 | 1000 1.5D1/0.15D1 | 2400 = 900 1.5D1 0.1D1 | 2100 | 700 1.5D1/0.07D1 1900 1400 1.5D1 0.05D1
i1 16 | High Speed | 3000 | 1700 |1.5D1| 0.1 D1 | 2600 | 1300 |1.5D1/0.05D1| 2200 | 1000 [1.5D1|0.05D1| 2000 | 780 |[1.5D1]0.02 D1
16 General 1800 | 810 |1.5D1 0.15D1 | 1800 = 730 1.5D1 0.1D1 | 1600 = 570 |1.5D1/0.07D1 1400 440 1.5D1 0.05D1
W 20 | High Speed | 2400 | 1400 |1.5D1| 0.1 D1 | 2100 | 1100 |1.5D1/0.05D1| 1800 | 860 |[1.5D1|{0.05D1| 1590 | 670 |1.5D1|0.02 D1
20 General 1400 | 670 [1.5D1/0.15D1| 1400 = 600 1.5D1 0.1D1 | 1300 | 500 |[1.5D1/0.07D1 1110 370 |1.5D1|0.05D1
Alloy Steels Alloy Steels Pre-Harden Steel Hardened Steel
200~250 HB 25~35HRc 35~45 HRc 45~55 HRc
SKD61-SKD11 SCM 440 CENA1-NAK 80 SKD 61-SKT 4
ng S F ap D1 S F ap D1 s F ap D1 S F ap D1
GENCEI (min-1) /min)| (min) | (min) | (min-1) (mm/min) (min) (min) | (min-1) |(mm/min) (min) | (min) | (min-1) (mmmin) (min) | (min)
3 | High Speed | 8500 | 820 |0.5D1| 1.0D1
3 General 6400 490 [1.0D1 1.0D1 | 6400 440 0.5D1 1.0D1 | 5800 @ 360 0.5D1 1.0D1 5300 | 240 0.2D1 1.0D1
4 | High Speed | 6400 | 920 |0.5D1| 1.0D1
4 General 4800 550 1.0D1 1.0D1 | 4800 | 500 0.5D1 1.0D1 4400 410 0.5D1 1.0D1 | 4000 | 280 0.2D1 1.0D1
5 | High Speed | 5100 | 980 |0.5D1| 1.0D1
5) General 3800 580 [1.0D1 1.0D1 | 3800 530 0.5D1 1.0D1 | 3500 @ 430 0.5D1 1.0D1 3200 | 290 0.2D1 1.0D1
6 | High Speed | 4200 | 1010 |0.5D1| 1.0 D1
6 General 3200 | 610 |1.0D1 1.0D1 3200 @ 550 0.5D1 1.0D1 | 2900 | 450 0.5D1 1.0D1 | 2700 | 310 0.2D1 1.0D1
8 | High Speed | 3200 | 1090 |0.5D1| 1.0 D1
8 General 2400 650 1.0D1 1.0D1 | 2400 590 0.5D1| 1.0D1 2200 480 0.5D1 1.0D1 | 2000 | 330 0.2D1 1.0D1
10 | High Speed | 2500 | 950 |0.5D1| 1.0D1
10 General 1900 | 580 1.0D1 1.0D1 1900 520 0.5D1 1.0D1 | 1800 | 440 |0.5D1 1.0D1 1600 | 290 0.2D1 1.0D1
12 | High Speed | 2100 | 880 |0.5D1| 1.0D1
12 General 1600 | 540 1.0D1 1.0D1 1600 480 0.5D1 1.0D1 | 1500 | 400 [0.5D1  1.0D1 1300 @ 260 0.2D1 1.0D1
16 | High Speed | 1600 | 770 |0.5D1| 1.0D1
16 General 1200 | 460 1.0D1 1.0D1 1200 410 0.5D1 1.0D1 | 1100 | 340 |0.5D1 1.0D1 1000 | 230 0.2D1 1.0D1
20 | High Speed | 1300 | 750 |0.5D1| 1.0 D1
20 General 1000 | 460 1.0D1 1.0D1 1000 420 0.5D1  1.0D1 | 900 330 |0.5D1) 1.0D1 | 800 200 [0.2D1) 1.0D1
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Item code D1 ap
Lo
=} § Alloy Steels Alloy Steels Pre-Harden Steel Hardened Steel
2E
B Q 200~250 HB 25~35 HRc 35~45 HRc 45~55 HRc
% I:r SKD61-SKD11 SCM 440 CENA1-NAK 80 SKD 61-SKT 4
@3
- D1 Cutting S F ap w ) F ap w S F ap w S F ap w
CENCEIN (min-1) |(mmimin)| (min) | (min) | (min-1) (min) | (min) | (min-1) (min) | (min) | (min-1) (min) | (min)
3 | High Speed | 16000 | 1800 |1.5D1| 0.1 D1 | 14000 | 1400 |1.5D1|0.05D1 | 12000 | 1100 [1.5D1|0.05D1|11000| 860 |1.5D1|0.02 D1 |
3 General 9600 860 1.5D1/0.15D1 9600 @ 770 1.5D1 0.1D1 | 8500 | 610 |1.5D1/0.07D1 7400 460 1.5D1 0.05D1 |
4 | High Speed | 12000 | 1900 [1.5D1| 0.1 D1 | 10000 | 1400 |1.5D1|0.05D1 | 8800 | 1100 |1.5D1|0.05D1| 8000 | 900 |1.5D1)|0.02 D1 1
4 General 7200 @ 920 [1.5D1/0.15D1| 7200 830 1.5D1 0.1D1 | 6400 660 '1.5D1 0.07D1| 5600 500 1.5D1 0.05D1
5 | High Speed | 9600 | 2100 |1.5D1| 0.1 D1 | 8300 | 1600 |1.5D1|0.05D1| 7000 | 1200 [1.5D1|0.05D1| 6400 | 990 |1.5D1|0.02 D1
5 General 5700 1000 1.5D1/0.15D1 5700 @ 900 1.5D1 0.1D1 | 5100 | 720 |1.5D1/0.07D1 4500 550 1.5D1 0.05D1 1
6 | High Speed | 8000 | 2200 |[1.5D1| 0.1 D1 | 6900 | 1700 |1.5D1/0.05D1| 5800 | 1300 |1.5D1|0.05D1 | 5300 | 1040 |1.5D1]|0.02 D1 I
6 General 4800 1080 1.5D1 0.15D1| 4800 | 970 1.5D1| 0.1D1 | 4200 | 750 1.5D1 0.07D1 3700 580 | 1.5D1 0.05D1
8 | High Speed | 6000 | 2400 [1.5D1| 0.1 D1 | 5200 | 1900 |1.5D1|0.05 D1 | 4400 | 1400 |1.5D1|0.05D1 | 4000 | 1120 |1.5D1|0.02 D1
8 General 3600 1150 1.5D1/0.15D1 3600 | 1040 1.5D1 0.1D1 | 3200 | 820 |1.5D1/0.07D1 2800 630 1.5D1 0.05D1 ap .
10 | High Speed | 4800 | 2200 |1.5D1| 0.1 D1 | 4100 | 1700 |1.5D1|0.05D1| 3500 | 1300 |[1.5D1|0.05D1 | 3200 | 1030 |1.5D1|0.02 D1
10 General 2900 1070 1.5D1/0.15D1 2900 @ 960 1.5D1 0.1D1 | 2500 | 740 1.5D1/0.07D1 2200 570 1.5D1 0.05D1 ‘
12 | High Speed | 4000 | 2100 [1.5D1| 0.1 D1 | 3500 | 1600 |1.5D1|0.05D1| 2900 | 1200 |1.5D1|0.05D1| 2700 | 980 |1.5D1|0.02 D1 AI
12 General 2400 1000 |1.5D1/0.15D1| 2400 900 1.5D1  0.1D1 | 2100 = 700 '1.5D1 0.07D1| 1900 1400 1.5D1 0.05D1 I
16 | High Speed | 3000 | 1700 |1.5D1| 0.1 D1 | 2600 | 1300 |1.5D1|0.05D1| 2200 | 1000 |[1.5D1|0.05D1| 2000 | 780 |1.5D1|0.02 D1 w
16 General 1800 | 810 |1.5D1/0.15D1| 1800 730 1.5D1 0.1D1 1600 @ 570 |1.5D1 0.07D1 1400 @ 440 '1.5D1 0.05D1
20 | High Speed | 2400 | 1400 |1.5D1| 0.1 D1 | 2100 | 1100 |1.5D1]/0.05D1| 1800 | 860 [1.5D1[0.05D1 | 1590 | 670 |1.5D1|0.02 D1
20 General 1400 | 670 |1.5D1/0.15D1 1400 @ 600 1.5D1]| 0.1D1 | 1300 500 1.5D1 0.07D1 1110 @ 370 |1.5D1 0.05D1
D1
Q
©
Alloy Steels Alloy Steels Pre-Harden Steel Hardened Steel
200~250 HB 25~35 HRc 35~45 HRc 45~55 HRc
SKD61-SKD11 SCM 440 CENA1-NAK 80 SKD 61-SKT 4
E ng s F ap D1 S F ap D1 S F ap D1 S F ap D1
GEGEEN (min-1) ((mm/min)| (min) | (min) | (min-1) (min) | (min) | (min-1) (i (min) | (min) | (min-1) (min) | (min)
3 | High Speed | 8500 | 820 |0.5D1| 1.0D1
3 General 6400 | 490 [1.0D1 1.0D1 | 6400 @440 [0.5D1 1.0D1 5800 | 360 (0.5D1 1.0D1 | 5300 240 [0.2D1 1.0D1 |
4 | High Speed | 6400 | 920 |0.5D1| 1.0D1
4 General 4800 550 1.0D1) 1.0D1 | 4800 | 500 0.5D1 1.0D1 4400 410 0.5D1 1.0D1 | 4000 | 280 0.2D1 1.0D1 ‘
5 | High Speed | 5100 | 980 |0.5D1| 1.0D1
5 General 3800 | 580 (1.0D1 1.0D1 | 3800 530 [0.5D1 1.0D1 3500 | 430 [0.5D1 1.0D1 | 3200 290 [0.2D1 1.0D1 |
6 | High Speed | 4200 | 1010 |0.5D1| 1.0 D1
6 General 3200 610 1.0D1 1.0D1 3200 @ 550 0.5D1 1.0D1 2900 450 0.5D1 1.0D1 | 2700 | 310 |0.2D1 1.0D1 ‘
8 | High Speed | 3200 | 1090 |0.5D1| 1.0D1
| 8 General 2400 650 1.0D1 1.0D1 2400 590 0.5D1 1.0D1 2200 480 0.5D1 1.0D1 | 2000 | 330 0.2D1 1.0D1 ‘
I 10 | High Speed | 2500 | 950 |0.5D1| 1.0 D1
oD4 oD4 10 General 1900 @ 580 1.0D1 1.0D1 | 1900 = 520 (0.5D1 1.0D1 | 1800 | 440 0.5D1| 1.0D1 | 1600 | 290 0.2D1  1.0D1 |
12 | High Speed | 2100 | 880 |0.5D1| 1.0D1
12 General 1600 | 540 (1.0D1 1.0D1 1600 @ 480 0.5D1 1.0D1 | 1500 | 400 [0.5D1 1.0D1 | 1300 | 260 0.2D1 1.0D1 ‘
16 | High Speed | 1600 | 770 |0.5D1| 1.0 D1
16 General 1200 | 460 1.0D1 1.0D1 1200 410 [0.5D1 1.0D1 1100 | 340 0.5D1| 1.0D1 | 1000 | 230 0.2D1  1.0D1 |
20 | High Speed | 1300 | 750 |0.5D1| 1.0D1
20 General 1000 | 460 (1.0D1 1.0D1 | 1000 & 420 0.5D1 1.0D1 | 900 330 |0.5D1 1.0D1 | 800 200 |0.2D1| 1.0D1 ‘



DIN 6535

Form HA
Item code
o
& s
'@ Alloy Steels Alloy Steels Pre-Harden Steel Hardened Steel =) S
N
& R D)
m’ 200~250 HB 25~35 HRc 35~45 HRc 45~55 HRc o X
(sﬂ SKD61-SKD11 SCM 440 CENA1-NAK 80 SKD 61-SKT 4 % <>r<
< N
Cutting S F ap w S F ap w S F ap w S F ap w
GEWEEI (min-1) ((mm/min)| (min) | (min) | (min-1) (min) | (min) | (min-1) (min) | (min) | (min-1) (min) | (min)
| 3 | High Speed | 16000 | 1800 |1.5D1| 0.1 D1 | 14000 | 1400 |1.5D10.05D1|12000| 1100 {1.5D1{0.05D1 11000 | 860 |1.5D1]|0.02 D1 @
‘ 3 General 9600 860 |1.5D1 0.15D1| 9600 770 1.5D1 0.1D1 | 8500 610 ' 1.5D1]/0.07D1 7400 460 1.5D1 0.05D1
| 4 | High Speed | 12000 | 1900 [1.5D1| 0.1 D1 | 10000 | 1400 |1.5D1/0.05D1| 8800 | 1100 [1.5D1]0.05D1| 8000 | 900 [1.5D1]0.02D1 @
4 General 7200 920 1.5D1/0.15D1 7200 @ 830 1.5D1 0.1D1 | 6400 | 660 |1.5D1 0.07D1 5600 500 1.5D1 0.05D1
5 | High Speed | 9600 | 2100 [1.5D1| 0.1 D1 | 8300 | 1600 |1.5D1/0.05D1| 7000 | 1200 {1.5D1[0.05D1 | 6400 | 990 |1.5D1]|0.02 D1
\ 5 General 5700 1000 |1.5D1/0.15D1| 5700 900 1.5D1 0.1D1 | 5100 = 720 1.5D1/0.07D1 4500 550 1.5D1 0.05D1
6 | High Speed | 8000 | 2200 [1.5D1| 0.1 D1 | 6900 | 1700 |1.5D10.05D1| 5800 | 1300 [1.5D1[0.05D1| 5300 | 1040 |1.5D1]|0.02 D1
1 6 General 4800 1080 1.5D1/0.15D1| 4800 | 970 1.5D1 0.1D1 4200 750 1.5D1/0.07D1 3700 580 ' 1.5D1 0.05D1
8 | High Speed | 6000 | 2400 [1.5D1| 0.1 D1 | 5200 | 1900 |1.5D1)0.05 D1 | 4400 | 1400 [1.5D1[0.05D1 | 4000 | 1120 |1.5D1|0.02 D1
8 General 3600 1150 |[1.5D1 0.15D1| 3600 1040 1.5D1 0.1D1 | 3200 820 1.5D1/0.07D1 2800 630 1.5D1 0.05D1
1 10 | High Speed | 4800 | 2200 [1.5D1| 0.1 D1 | 4100 | 1700 |1.5D1|0.05D1| 3500 | 1300 |1.5D10.05D1| 3200 | 1030 |1.5D1|0.02 D1
10 General 2900 1070 |[1.5D1/0.15D1| 2900 960 1.5D1 0.1D1 | 2500 @ 740 1.5D1/0.07D1 2200 570 1.5D1 0.05D1
‘ 12 | High Speed | 4000 | 2100 [1.5D1| 0.1 D1 | 3500 | 1600 |1.5D1|0.05D1| 2900 | 1200 |1.5D1/0.05D1| 2700 | 980 |1.5D1|0.02 D1
12 General 2400 1000 1.5D1/0.15D1 2400 @ 900 1.5D1 0.1D1 | 2100 | 700 |1.5D1 0.07D1 1900 1400 1.5D1 0.05D1
w 16 | High Speed | 3000 | 1700 [1.5D1| 0.1 D1 | 2600 | 1300 |1.5D1|0.05D1| 2200 | 1000 |1.5D1/0.05D1| 2000 | 780 |1.5D1|0.02 D1
16 General 1800 | 810 |1.5D1/0.15D1 1800 @ 730 1.5D1| 0.1D1 | 1600 570 1.5D1/0.07D1| 1400 @ 440 ' 1.5D1 0.05D1
20 | High Speed | 2400 | 1400 |1.5D1| 0.1 D1 | 2100 | 1100 |[1.5D1/0.05D1| 1800 | 860 [1.5D1]/0.05D1| 1590 | 670 |[1.5D1]0.02 D1
20 General 1400 | 670 [1.5D1/0.15D1| 1400 @ 600 1.5D1 0.1D1 | 1300 | 500 [1.5D1/0.07D1 1110 | 370 |1.5D1|0.05D1
oD1
[V
T
'@ Alloy Steels Alloy Steels Pre-Harden Steel Hardened Steel
e
w 200~250 HB 25~35 HRc 35~45 HRc 45~55 HRc
@” SKD61-SKD11 SCM 440 CENA1-NAK 80 SKD 61-SKT 4
Cutting s F | ap | D s F | ap | D s F | a | D1 s F | ap | DI N
GEGEEI (min-1) ((mm/min)| (min) | (min) | (min-1) (min) | (min) | (min-1) (min) | (min) | (min-1) (min) | (min)
3 | High Speed | 8500 | 820 |0.5D1| 1.0D1
3 General 6400 490 1.0D1 1.0D1 6400 440 05D1 1.0D1 5800 360 0.5D1 1.0D1 | 5300 | 240 0.2D1 1.0D1
4 | High Speed | 6400 | 920 [0.5D1| 1.0D1
4 General 4800 550 1.0D1) 1.0D1 | 4800 @ 500 0.5D1 1.0D1 4400 410 0.5D1| 1.0D1 4000 | 280 0.2D1 1.0D1
5 | High Speed | 5100 | 980 |0.5D1| 1.0D1
5 General 3800 580 1.0D1 1.0D1 3800 530 0.5D1 1.0D1 3500 430 0.5D1 1.0D1 | 3200 | 290 0.2D1 1.0D1
6 | High Speed | 4200 | 1010 |0.5D1| 1.0 D1
6 General 3200 610 1.0D1 1.0D1 3200 550 0.5D1 1.0D1 2900 450 0.5D1 1.0D1 | 2700 | 310 |0.2D1 1.0D1
8 | High Speed | 3200 | 1090 |0.5D1| 1.0 D1
8 General 2400 650 1.0D1 1.0D1 2400 590 0.5D1 1.0D1 2200 480 0.5D1 1.0D1 | 2000 | 330 0.2D1 1.0D1 .
10 | High Speed | 2500 | 950 |0.5D1| 1.0 D1 b D
10 General 1900 | 580 (1.0D1 1.0D1 | 1900 | 520 0.5D1 1.0D1 | 1800 | 440 |0.5D1| 1.0D1 1600 | 290 0.2D1 1.0D1 24 oD4
12 | High Speed | 2100 | 880 |0.5D1| 1.0D1
12 General 1600 | 540 (1.0D1 1.0D1 1600 @ 480 0.5D1 1.0D1 | 1500 | 400 [0.5D1| 1.0D1 1300 | 260 0.2D1 1.0D1
16 | High Speed | 1600 | 770 |0.5D1| 1.0D1
16 General 1200 | 460 (1.0D1 1.0D1 1200 @ 410 0.5D1 1.0D1 | 1100 | 340 |0.5D1| 1.0D1 1000 | 230 0.2D1 1.0D1
20 | High Speed | 1300 | 750 |0.5D1| 1.0D1
20 General 1000 | 460 (1.0D1 1.0D1 | 1000 @ 420 0.5D1  1.0D1 | 900 330 |0.5D1) 1.0D1 | 800 | 200 [0.2D1 1.0D1
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DIN 6535
Form HA

| B

MG9 il HRc

<
Vv
2
N X
N % Alloy Steels Alloy Steels Pre-Harden Steel Hardened Steel
N =
& ’; 200~250 HB 25~35HRc 35~45 HRc 45~55 HRc
g ('>\I< SKD61-SKD11 SCM 440 CENA1-NAK 80 SKD 61-SKT 4
ng S F ap w S F ap w S [ ap w s F ap w
GENGEM (min-1) (mm/min)| (min) | (min) | (min-1) |(mm/min) (min) | (min) | (min-1) (mm/min) (min) | (min) | (min-1) (mm/min) (min) = (min)
3 | High Speed | 16000 | 1800 [1.5D1| 0.1 D1 | 14000 | 1400 |1.5D1|0.05D1|12000| 1100 |1.5D1|0.05D1|11000| 860 |1.5D1|0.02 D1
3 General 9600 860 |1.5D1 0.15D1| 9600 770 [1.5D1 0.1D1 8500 610 1.5D1/0.07D1 7400 460 1.5D1 0.05D1
4 | High Speed | 12000 | 1900 [1.5D1| 0.1 D1 | 10000 | 1400 |1.5D1/0.05D1| 8800 | 1100 [1.5D1|0.05D1| 8000 | 900 [1.5D1]0.02 D1
4 General 7200 | 920 |1.5D1/0.15D1 7200 @830 1.5D1 0.1D1 | 6400 | 660 |1.5D1 0.07D1 5600 500 1.5D1 0.05D1
5 | High Speed | 9600 | 2100 {1.5D1| 0.1 D1 | 8300 | 1600 |1.5D1|0.05D1| 7000 | 1200 |1.5D1|0.05D1| 6400 | 990 |1.5D1)0.02 D1
5 General 5700 | 1000 1.5D1/0.15D1| 5700 = 900 [1.5D1 0.1D1 5100 720 1.5D1/0.07D1 4500 550 1.5D1 0.05D1
6 | High Speed | 8000 | 2200 {1.5D1| 0.1 D1 | 6900 | 1700 |1.5D1|0.05D1| 5800 | 1300 |1.5D1|0.05D1| 5300 | 1040 |1.5D1)0.02 D1
6 General 4800 1080 1.5D1/0.15D1| 4800 = 970 |1.5D1 0.1D1 | 4200 | 750 1.5D1/0.07D1 3700 580 | 1.5D1 0.05D1
8 | High Speed | 6000 | 2400 [1.5D1| 0.1 D1 | 5200 | 1900 |1.5D1|0.05D1| 4400 | 1400 |1.5D1|0.05D1| 4000 | 1120 |1.5D10.02 D1
8 General 3600 @ 1150 |1.5D1 0.15D1| 3600 1040 |[1.5D1 0.1D1 | 3200 820 1.5D1/0.07D1 2800 630 1.5D1 0.05D1 ap
10 | High Speed | 4800 | 2200 |1.5D1| 0.1 D1 | 4100 | 1700 |1.5D1|0.05D1| 3500 | 1300 [1.5D1|0.05D1| 3200 | 1030 |1.5D1|0.02 D1
10 General 2900 1070 |1.5D1 0.15D1| 2900 960 ' 1.5D1| 0.1D1 | 2500 | 740 1.5D1 0.07D1| 2200 = 570 |1.5D1 0.05D1
12 | High Speed | 4000 | 2100 |1.5D1| 0.1 D1 | 3500 | 1600 |1.5D1/0.05D1| 2900 | 1200 [1.5D1|0.05D1| 2700 | 980 |[1.5D1]0.02 D1
12 General 2400 | 1000 1.5D1/0.15D1 | 2400 = 900 1.5D1 0.1D1 2100 | 700 1.5D1/0.07D1 1900 1400 1.5D1 0.05D1 I
16 | High Speed | 3000 | 1700 |1.5D1| 0.1 D1 | 2600 | 1300 |1.5D1|0.05D1| 2200 | 1000 [1.5D1|0.05D1| 2000 | 780 |1.5D1|0.02 D1
16 General 1800 | 810 |1.5D1/0.15D1 1800 @ 730 |1.5D1| 0.1D1 | 1600 570 1.5D1/0.07D1| 1400 440 1.5D1 0.05D1
20 | High Speed | 2400 | 1400 |1.5D1| 0.1 D1 | 2100 | 1100 |1.5D1|/0.05D1| 1800 | 860 |1.5D1/0.05D1| 1590 | 670 |1.5D1]0.02 D1
20 General 1400 | 670 (1.5D1/0.15D1| 1400 | 600 1.5D1 0.1D1 | 1300 | 500 [1.5D1/0.07D1 1110 = 370 |1.5D1|0.05D1
oD1 oD1
(V)
T
[
T
Alloy Steels Alloy Steels Pre-Harden Steel Hardened Steel
200~250 HB 25~35 HRc 35~45 HRc 45~55 HRc
SKD61-SKD11 SCM 440 CENA1-NAK 80 SKD 61-SKT 4
- - s F ap D1 S F ap D1 S F ap D1 ) F ap D1
- = (min1) (mm/min)| (min) | (min) | (min-1) (mmmin) (min) | (min) | (min1) (mm/min) (min) | (min) | (min-1) (mmmin) (min) | (min)
3 | High Speed | 8500 | 820 [0.5D1| 1.0D1
3 General 6400 | 490 1.0D1 1.0D1 | 6400 = 440 [0.5D1 1.0D1 5800 | 360 0.5D1 1.0D1 | 5300 240 [0.2D1 1.0D1 |
4 | High Speed | 6400 | 920 |0.5D1] 1.0 D1
4 General 4800 550 1.0D1 1.0D1 | 4800 500 0.5D1| 1.0D1 4400 410 0.5D1 1.0D1 | 4000 | 280 0.2D1 1.0D1 \
5 | High Speed | 5100 | 980 [0.5D1| 1.0D1
5 General 3800 = 580 (1.0D1 1.0D1 | 3800 =530 0.5D1 1.0D1 3500 = 430 0.5D1| 1.0D1 | 3200 = 290 [0.2D1 1.0D1 |
6 | High Speed | 4200 | 1010 [0.5D1| 1.0D1
6 General 3200 | 610 1.0D1| 1.0D1 3200 @ 550 0.5D1 1.0D1 | 2900 | 450 0.5D1 1.0D1 | 2700 | 310 0.2D1 1.0D1 \
8 | High Speed | 3200 | 1090 |0.5D1| 1.0 D1
8 General 2400 | 650 1.0D1 1.0D1 2400 590 0.5D1  1.0D1 2200 480 [0.5D1 1.0D1 | 2000 330 [0.2D1 1.0D1 | ap VA"
. . 10 | High Speed | 2500 | 950 |0.5D1] 1.0 D1
b b4 10 General 1900 | 580 1.0D1| 1.0D1 1900 | 520 0.5D1 1.0D1 | 1800 440 |0.5D1 1.0D1 1600 290 0.2D1| 1.0D1 ‘
24 2 12 | High Speed | 2100 | 880 0.5D1| 1.0 D1
12 General 1600 | 540 (1.0D1 1.0D1 1600 480 0.5D1  1.0D1 | 1500 | 400 0.5D1 1.0D1 | 1300 = 260 0.2D1 1.0D1 |
16 | High Speed | 1600 | 770 |0.5D1| 1.0 D1
16 General 1200 | 460 1.0D1 1.0D1 1200 @ 410 0.5D1 1.0D1 | 1100 340 |0.5D1 1.0D1 1000 230 0.2D1| 1.0D1 ‘
20 | High Speed | 1300 | 750 |0.5D1| 1.0 D1
20 General 1000 | 460 (1.0D1 1.0D1 1000 420 0.5D1  1.0D1 | 900 330 |0.5D1) 1.0D1 | 800 200 (0.2D1) 1.0D1 |
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Square End Mills aede
oA B - (D ) &

Ctomeose o1

40RM 03006
40RM 04006
40RM 05006
40RM 06006
40RM 08008
40RM 10010
40RM 12012
40RM 14014
40RM 16016
40RM 18018
40RM 20020

Max w
. 0,2 D1
cutting —
depth

\
i S
(min-1)
3 15000
4 11000
5 9600
6 8000
aq | 8 6000
10 4800
%él 12 4000
16 3000
w 20 2400
Max W |
. D1
cutting
depth

3.0
4.0
5.0
6.0
8.0
10.0
12.0
14.0
16.0
18.0
20.0

ap
1,5

Cabon Steels, Alloy Steels
§45C, FC, FCD,
SCM, S50C, SKS ,.

Cabon Steels, Alloy Steels

R | s | e | D5 | L3 Lt | D4
8 50

6
11 50 6
13 50 6
16 50 6
20 60 8
25 75 10
30 75 12
35 100 16
40 100 16
40 100 20
45 100 20

a2 al

W ap w ap
0,1D1 1,5 0,05 D1 15

Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels

Sc, SNCM, SKD11, Titanium alloy Heat Resitant A||°ys

SKD11

SKD61, NAKS0 ,.. X5CrNi18-10 Inconel
HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60
F s F s F s F s F
(mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
1250 15000 1250 10600 850 7400 380 4200 200
1400 11000 1400 8000 960 5600 400 3200 220
1920 9600 1920 6400 1020 4500 430 2500 250
2240 8000 2240 5300 1060 3700 440 2100 250
1680 6000 1680 4000 960 2800 450 1600 260
1440 4800 1440 3200 770 2200 440 1300 210
1250 4000 1250 2700 760 1900 380 1100 180
1140 3000 1140 2000 560 1400 340 800 130
860 2400 860 1600 510 1100 330 600 100
ap w ap w ap
1,0 D1 D1 0,5D1 D1 0,2 D1

Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels

$45C, FC, FCD, Sc, SNCM, SKD11, Titanium alloy T Heat Resitant AIons

SCM, S50C, SKS ,. SKD61, NAKS0 ,.. X5CrNi18-10 Inconel
HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60

S F S F S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
12000 720 6900 410 7400 380 3200 140 2700 110
9200 810 5600 490 5600 400 2400 150 2000 120
7600 1060 4500 630 4500 410 1900 170 1600 130
6400 1280 3700 740 3700 440 1600 190 1300 160
4800 1150 2800 670 2800 390 1200 190 1000 130
3800 910 2200 530 2200 350 1000 160 800 130
3200 900 1900 530 1900 300 800 160 660 110
2400 670 1400 390 1400 280 600 120 500 80
1900 610 1100 350 1100 260 480 120 400 60

[ High Peformance Cutting Tools ]
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40 RM

40RM 1200
[2x4Tx30x75

2

2

11

1
oD4

T
oD4

91



Square End Mills

I N\
| B (Cla] ez eef nec || e[ 27 [ || 2 [ B
S Y

40 RS

S cose 01—

ENNAEIEITNTEEE
8 50

40RS 03006 3.0 6
- 40RS 04006 4.0 11 50 6
40RS 05006 5.0 13 50 6
40RS 06006 6.0 16 50 6
40RS 08008 8.0 20 60 8
40RS 10010 10.0 25 75 10
40RS 12012 12.0 30 75 12
40RS 16016 | 16.0 40 100 16
40RS 20020 | 20.0 45 100 20
Irregular Helix Flutes
a2 at
Ve
[Ye]
S
o
-3
9]
&y
<&
B Max w ap w ap w ap
5 0,2D1 1,5 0,1 D1 1,5 0,05 D1 1,5
@ cutting ——
@ depth
' Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels
Q@ é $45C, FC, FCD, Sc, SNCM, SKD11, Titanium alloy TR Heat Resitant AIons
w SCM, S50C, SKS ,. SKD61, NAKS0 ,.. X5CrNi18-10 Inconel
” HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60 |
!
S F ) F ) F ) F ) F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
3 15000 1250 15000 1250 10600 850 7400 380 4200 200
4 11000 1400 11000 1400 8000 960 5600 400 3200 220
5 9600 1920 9600 1920 6400 1020 4500 430 2500 250
6 8000 2240 8000 2240 5300 1060 3700 440 2100 250 ap
D 8 6000 1680 6000 1680 4000 960 2800 450 1600 260
oD1 o1 10 4800 1440 4800 1440 3200 770 2200 440 1300 210 11‘
12 4000 1250 4000 1250 2700 760 1900 380 1100 180 4’
o 16 3000 1140 3000 1140 2000 560 1400 340 800 130 w
T 20 2400 860 2400 860 1600 510 1100 330 600 100
()
T
Max w ap W ap W ap
. D1 1,0 D1 D1 0,5D1 D1 0,2D1
cutting —
depth
- -
- -
' Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels
@ ’g/ $45C, FC, FCD, Sc, SNCM, SKD11, Titanium alloy T Heat Resitant AIons
m’ SCM, S50C, SKS ,. SKD61, NAKS0 ,.. X5CrNi18-10 Inconel
§” HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60
S F S F S F S F S F
| | (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
T T 3 12000 720 6900 410 7400 380 3200 140 2700 110
oD4 oD4 4 9200 810 5600 490 5600 400 2400 150 2000 120
5 7600 1060 4500 630 4500 410 1900 170 1600 130
6 6400 1280 3700 740 3700 440 1600 190 1300 160
8 4800 1150 2800 670 2800 390 1200 190 1000 130
10 3800 910 2200 530 2200 350 1000 160 800 130
12 3200 900 1900 530 1900 300 800 160 660 110
16 2400 670 1400 390 1400 280 600 120 500 80
20 1900 610 1100 350 1100 260 480 120 400 60
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Long Shank Square End Mills

4 N
B MG10 || HR . e v ~BANE]
G]:,rgcl’h'l"?5H3'g L @ ) D: 0.6 um 55C TIAEN @ @ -’ % @ i’ m’

I
6.0 15 75

40YA 06060 6
40YA 06062 6.0 15 100 6
40YA 08080 8.0 20 100 8
40YA 08082 8.0 20 150 8
40YA 10100 10.0 25 100 10
40YA 10102 10.0 25 150 10
40YA 12120 12.0 30 100 12
40YA 12122 12.0 30 150 12
40YA 16160 16.0 40 150 16
o
o=
X
S
x
<C
SN
SIS
\
‘ ‘
ap
D1
Z
pf
Q
o
Max ap pf ap pf
' D1 <3 | 15D | 005D p1<3 [ 1D 015D _|
cutting
D1>3 | 15D | 01D D1>3 [ 1D 002D |
depth
L
@ C<0.2%-GG  SCM-SKD 30~38 HRc 30~38HRc  45~55HRc-SUS  55~60 HRc
o)
w’ E24 u XC48 m FT25 350NCD16 m 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
§” 750 N/mm2 ~30 HRc 30~38 HRc 30~38 HRc 45~55 HRc 55~60 HRc
s F s F s F s F s F s F
(min-1) (mmimin) (min-1) (mmimin) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mmimin) (min-1) (mmimin)
2.0 13000 | 310 11000 | 280 7000 110 6350 100 3950 60 2750 40
3.0 8900 505 7400 355 5300 125 4750 110 2750 60 2000 45
4.0 6650 530 5550 370 4250 135 3700 115 2200 70 1550 45 |
5.0 5300 620 4450 425 3550 140 3150 125 1900 75 1250 40 T
6.0 4450 615 3700 425 2950 145 2650 130 1550 70 1050 40 oD4
8.0 3300 590 2750 420 2200 145 1950 130 1150 65 795 35 =
10.0 2650 590 2200 420 1750 145 1550 130 955 65 635 35
12.0 2200 590 1850 420 1450 145 1300 130 795 60 530 30
14.0 1900 575 1550 415 1250 145 1100 125 680 50 455 25
16.0 1650 550 1350 415 1100 130 995 115 595 45 395 20
18.0 1450 540 1200 405 990 115 880 105 530 40 350 20
20.0 1300 520 1100 370 890 105 795 95 475 35 315 19
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Long Shank Square End Mills

o
DIN 6535 . D MG 12 || HRe , P avy vl | =P
o 'Y Ay | (SRS =7 FrE
) & a | oaum|l 60

-
40 YH tomode | D1 | R g | ap | D5 L Lt | D4
40YH 06060 6.0 15 75 6
40YH 06062 6.0 15 100 6
40YH 08080 8.0 20 100 8
40YH 08082 8.0 20 150 8
40YH 10100 10.0 25 100 10
40YH 10102 10.0 25 150 10
40YH 12120 12.0 30 100 12
40YH 12122 12.0 30 150 12
40YH 16160 16.0 40 150 16
()
S
. =
S 3
B
e >
T =
> <
& >
S
g
b
|
\
ap
A
pf
Max ap pf ap pf
) D1 <3 | 15D | 0.05D D1<3 [ 1D 015D |
cutting
D1>3 | 15D | 04D D1>3 | 1D 0.02D |
depth
N @ C=0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS 55~60 HRc
S
w’ E24 m XC48 m FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
¥ 750 N/mm2 ~30 HRe 30~38 HRe 30~38 HRc 45~55 HRc 55~60 HRc
s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mmimin) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mmimin)
2.0 13000 310 11000 280 7000 110 6350 100 3950 60 2750 40
3.0 8900 505 7400 355 5300 125 4750 110 2750 60 2000 45
4.0 6650 530 5550 370 4250 135 3700 115 2200 70 1550 45
| 5.0 5300 620 4450 425 3550 140 3150 125 1900 75 1250 40
T 6.0 4450 615 3700 425 2950 145 2650 130 1550 70 1050 40
D4 8.0 3300 590 2750 420 2200 145 1950 130 1150 65 795 35
10.0 2650 590 2200 420 1750 145 1550 130 955 65 635 35
12.0 2200 590 1850 420 1450 145 1300 130 795 60 530 30
14.0 1900 575 1550 415 1250 145 1100 125 680 50 455 25
16.0 1650 550 1350 415 1100 130 995 115 595 45 395 20
18.0 1450 540 1200 405 990 115 880 105 530 40 350 20
20.0 1300 520 1100 370 890 105 795 95 475 35 315 19
94 )

o

[
\

High Peformance Cutting Tools
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Long Shank Square End Mills

DIN 6535
Form HA
1

635"
- J

® || MG10 | HRc . ﬁﬂ

i

|

\

(
.

40YQ 02004
40YQ 03004
40YQ 04004 4.0 25
40YQ 05006 5.0 30
40YQ 06006 6.0 30
40YQ 08008 8.0 40
40YQ 10010 10.0 40
40YQ 12012 12.0 45
40YQ 16016 16.0 60
40YQ 20020 20.0 60
|
\
ap
aﬁlk
Max ap w ap w
X 2.5D1 0.05 D1 2.0D1 0.02 D1
cutting
depth

Cabon Steels. Alloy Steels

S$45C . FC . FCD.
SCM . S50C . SKS ...
HRc 30
S F

(min-1) (mm/min)
3000 50
2500 60
2000 80
1800 110
1500 110
1300 110
1000 110
900 110
800 95
500 80

High Peformance Cutting Tools

Alloy Steels. Tool Steels
Sc.SNCM . SKD11.
SKD61 . NAKSO0 ...

HRc 50
S F
(min-1) (mm/min)
2500 40
2000 50
1700 70
1500 85
1400 75
1100 75
800 75
700 75
500 70
400 60

75
75
75
100
100
100
150
150

| emoode L0t LR s e D5 Ll Lt L D4

Aalala
O)Mommc)-h-h-h

20

Hadened Steels

S
(min-1)
1000
800
700
600
550
450
300
250
150
120

SKD11

HRc 60

F
(mm/min)

15
20

O
o 2
o >
N 0
=
55
5 &
oD1 oD1
Q
-]
Q
°
N N
| |
I I
oD4 oD4
"

95




Ball Nose End Mills

DIN 6535
Form HA

Y I

&

¥

MG 10
0.6 pm

»
a

(%7

HRc
55

J TiALN

)\ A

4
227
@ )

m

g

41 HA

41HA 1200
R2x4Tx24x75

2

g@

A gD1 ?9‘11
Q
3 7 S
N Ny
I
Cg =
oD4 oD4

96

41HA 01004 2 4
41HA 01504 1 5 0 75 3 4
41HA 02004 2.0 1 4 50 4
41HA 02504 25 1.25 5 50 4
41HA 03004 3.0 1.5 6 50 4
41HA 04004 4.0 2 8 50 4
41HA 05006 5.0 2.5 10 50 6
41HA 06006 6.0 3 12 50 6
41HA 08008 8.0 4 16 60 8
41HA 10010 10.0 5 20 75 10
41HA 12012 12.0 6 24 75 12
Max ap P ap P
. 0,15R 0.04 R 0,05D1 0.02R
cutting
depth
'_ Cabon Steels. Alloy Steels Alloy Steels. Tool Steels Hadened Steels
@ @/ S45C . FC . FCD. Sc.SNCM . SKD11 . SKD11
m" SCM . S50C . SKS ... SKD61 . NAKSO ...
““ﬂ HRc 30 HRc 50 HRc 60
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
1 45000 800 35000 600 20000 200
1,5 23000 800 18000 600 10000 200
2 23000 800 18000 600 10000 200
3 16000 1000 12000 600 6500 200
4 12000 1200 9500 900 5000 400
[} 8000 1400 6000 900 3500 500
8 6000 1600 5000 1000 2500 600
10 5000 1400 4000 1000 2000 600
12 4000 1200 3000 900 1500 500
16 3000 1200 2500 900 1000 500
20 2500 1000 2000 600 900 300

temoode LDt LR L g L L Ds Ll L D4

f High Peformance Cutting Tools
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Ball Nose End Mills

@

DIN 6535
Form HA

L

»
& ["-

MG 12

HRc :

&7|(£

A

9

temoode L DL R e L se L Ds Ll L L L D

41NB 01004 2 4
41NB 01504 0 75 3 4
41NB 02004 2.0 1 4 50 4
41NB 02504 25 1.25 5 50 4
41NB 03004 3.0 1.5 6 50 4
41NB 04004 4.0 2 8 50 4
41NB 05006 5.0 2.5 10 50 6
41NB 06006 6.0 3 12 50 6
41NB 08008 8.0 4 16 60 8
41NB 10010 10.0 5 20 75 10
41NB 12012 12.0 6 24 75 12
41NB 16016 16.0 8 32 100 16
Max ap P ap P
X 0,04R 0.06 R 0,02D1 0.03R
cutting
depth
'_ Cabon Steels. Alloy Steels Alloy Steels. Tool Steels Hadened Steels
0) 4 $45C . FC . FCD. Sc.SNCM . SKD11 . SKD11
m" SCM . S50C . SKS ... SKD61 . NAKSO ...
@” HRc 30 HRc 50 HRc 60
s F s F s F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mmi/min)
1 45000 2000 45000 1800 28000 1000
1,5 23000 2000 22000 1800 16000 900
2 23000 2000 22000 1800 16000 900
3 16000 2000 15000 1800 11000 900
4 15000 3000 14000 2600 10000 1700
6 13000 4000 11000 2600 9000 1900
8 9000 2900 8000 1900 6200 1800
10 7500 2400 6500 1500 5200 1100
12 6300 2100 5500 1300 4300 1000
16 4500 1500 3800 1000 3300 900
20 3700 1200 3200 750 2600 600

(
.

High Peformance Cutting Tools :\

2
O X
(=)
SN
e X
@a] =
"
<
o
0]
A gD1 ’U?Eq
Q
Q
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N N
I
Cg =
oD4 oD4
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DIN 6535 9] MG9 [J HRc : |
DENE [ &

41 RD Item code D1 R B ap D5 L3 L1 D4
41RD 05006 = 5.0 2.5 6 25 4,72 80 6
41RD 06006 6.0 3 7 30 5,80 100 6
41RD 08008 = 8.0 4 9 40 7,70 100 8
41RD 10010 = 10.0 5 11 50 9,60 100 10
41RD 12012 = 12.0 6 13 50 | 11,50 100 12
41RD 16016 = 16,0 8 17 60 | 15,20 150 16

0

H“TNEWS

41 RD series
for High hardened Steels

|

Powerful and High Speed Milling

o
(@)
Lo
S S
N 0
g E
Y
<~ ©
o

oD1
A
|
Ji Max ap P ap P
= . 0,04R 0.06 R 0,02D1 0.03R
w oDs cutting
depth

11

E=——I—=H

98

oD4

Cabon Steels. Alloy Steels
S$45C . FC . FCD.

Alloy Steels. Tool Steels
Sc.SNCM . SKD11 .

Hadened Steels

SKD11
SCM . S50C . SKS ... SKD61 . NAKSO0 ...
HRc 30 HRc 50 HRc 60
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
45000 2000 45000 1800 28000 1000
23000 2000 22000 1800 16000 900
23000 2000 22000 1800 16000 900
16000 2000 15000 1800 11000 900
15000 3000 14000 2600 10000 1700
13000 4000 11000 2600 9000 1900
9000 2900 8000 1900 6200 1800
7500 2400 6500 1500 5200 1100
6300 2100 5500 1300 4300 1000
4500 1500 3800 1000 3300 900
3700 1200 3200 750 2600 600

[ High Peformance Cutting Tools
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Corner Radius End Mills

9@@

DIN 6535
Form HA

Y I

]

L2

0.6 pm

{MG 10

E

J TiALN

(47

]

(tey

=7

‘izi

h.df

42HA 03023
42HA 03053
42HA 04024
42HA 04054
42HA 04104
42HA 06026
42HA 06056
42HA 06106
42HA 06156
42HA 06206
42HA 08038
42HA 08058
42HA 08108
42HA 08158
42HA 08208
42HA 10051
42HA 10101
42HA 10151
42HA 10201
42HA 10301
42HA 12055
42HA 12105
42HA 12155
42HA 12205
42HA 12305

Max

e

3.0
3.0
4.0
4.0
4.0
6.0
6.0
6.0
6.0
6.0
8.0
8.0
8.0
8.0
8.0
10.0
10.0
10.0
10.0
10.0
12.0
12.0
12.0
12.0
12.0

0.2

0.5
0.2
0.5
1.0
0.2
0.5
1.0
1.5
2.0
0.3
0.5
1.0
1.5
2.0
0.5
1.0
1.5
2.0
3.0
0.5
1.0
1.5
2.0
3.0

N

U,

0.02D1

0.02 D1

cutting

depth

a@@\

mmmhwE

10
12
16

Cabon Steels, Alloy Steels

$45C, FC, FCD,
SCM, S50C, SKS,..

HRc 30

S
(min-1)
9500
8000
6800
6000
4600
3500
3000
2300

F
(mm/min)
450
800
820
900
1000
850
720
520

-
.

( High Peformance Cutting Tools

(min-1)
6000
5000
4000
3600
2800
2200

EXEREIEREN
6 50 3
6 50 3
8 50 4
8 50 4
8 50 4
12 50 6
12 50 6
12 50 6
12 50 6
12 50 6
16 60 8
16 60 8
16 60 8
16 60 8
16 60 8
20 75 10
20 75 10
20 75 10
20 75 10
20 75 10
24 75 12
24 75 12
24 75 12
24 75 12
24 75 12
ap

R
R" R P
ap w
1D1 0.02 D1
Alloy Steels, Tool Steels Hadened Steels
Sc, SNCM, SKD11,
SKD61, NAKS0 ,.. SKD11
HRc 50 HRc 60
F S F
(mm/min) (min-1) (mm/min)
290 3600 120
480 3200 160
500 2500 170
530 2300 220
530 1800 250
420 1400 220
350 1200 200

1800
1400

250

o

900 150

42HA 1200
|2XRIX4Tx24x75

.G2,,

42

A gD1

11

de

|
oD4

HA

99
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Corner Radius End Mills

DIN 6535
Form HA

(5]

¥

»
]

MG 12
0.4 pm

HRc
65

} AITIN

(47

&7

(e

=7

:

g

.l

ﬁ

42HG 1200
|2XRIX4Tx24x75

ESRCH

oD1

11

100

Comcone 01—

0.2

Alloy Steels, Tool Steels

Sc, SNCM, SKD11,
SKD61, NAKS0 ,..
HRc 50

42HG 03023 3.0 .
42HG 03053 3.0 0.5
42HG 04024 4.0 0.2
42HG 04054 4.0 0.5
42HG 04104 4.0 1.0
42HG 06026 6.0 0.2
42HG 06056 6.0 0.5
42HG 06106 6.0 1.0
42HG 06156 6.0 1.5
42HG 06206 6.0 2.0
42HG 08038 8.0 0.3
42HG 08058 8.0 0.5
42HG 08108 8.0 1.0
42HG 08158 8.0 1.5
42HG 08208 8.0 2.0
42HG 10031 10.0 0.3
42HG 10051 10.0 0.5
42HG 10101 10.0 1.0
42HG 10151 10.0 1.5
42HG 10201 10.0 2.0
42HG 10301 10.0 3.0
42HG 12055 12.0 0.5
42HG 12105 12.0 1.0
42HG 12155 12.0 1.5
42HG 12205 12.0 2.0
42HG 12305 12.0 3.0
|
\
\
i
ap \
ap
Z1
Ry
Max ap B
. 0.02D1 0.02 D1
cutting
depth
Cabon Steels, Alloy Steels
@ ﬂ/ 845C, FC, FCD,
m““ SCM, S50C , SKS ..
‘sﬂ HRc 30
S F S
(min-1) (mm/min) (min-1)
2 26000 1600 16500
3 19000 1800 12000
4 16000 3200 10000
5 14000 3300 8000
6 12000 3600 7200
8 9600 4000 5600
10 7000 3400 4400
12 6000 2800 3600
16 4500 2000 2800

o

F
(mm/min)
1000
1200
1900
2000
2200
2200
1700
1400
1000

_ap | DS | L3 L1 D4
6 50 3
6 50 3
8 50 4
8 50 4
8 50 4
12 50 6
12 50 6
12 50 6
12 50 6
12 50 6
16 60 8
16 60 8
16 60 8
16 60 8
16 60 8
20 75 10
20 75 10
20 75 10
20 75 10
20 75 10
20 75 10
24 75 12
24 75 12
24 75 12
24 75 12
24 75 12

|
\
\
\
|
R /]
R" R P
ap w
1D1 0.02 D1

Hadened Steels

S
(min-1)
7500
5400
4800
3800
3500
2700
2100
1800
1400

SKD11

HRc 60

F

(mm/min)

300
360
480
500
650
750
650
600
450

~

[
\

High Peformance Cutting Tools
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DIN 6535
Form HA

0.2 um 68

42HM 1200
12XRIX4Tx24x75

Item code
42HM 01024 1.0 0.2 2 50 4
42HM 01524 1.5 0.2 3 50 4
42HM 01534 1.5 0.3 3 50 4
42HM 02024 2.0 0.2 4 50 4
42HM 02034 2.0 0.3 4 50 4
42HM 02054 2.0 0.5 4 50 4
42HM 03023 3.0 0.2 6 50 3
42HM 03053 3.0 0.5 6 50 3
42HM 03024 3.0 0.2 6 50 4
42HM 03054 3.0 0.5 6 50 4
42HM 04024 4.0 0.2 8 50 4
42HM 04054 4.0 0.5 8 50 4
42HM 04104 4.0 1.0 8 50 4
42HM 06056 6.0 0.5 12 50 6
42HM 06106 6.0 1.0 12 50 6
42HM 08058 8.0 0.5 16 60 8
42HM 08108 8.0 1.0 16 60 8
42HM 10051 10.0 0.5 20 75 10
42HM 10101 10.0 1.0 20 75 10
42HM 10201 10.0 2.0 20 75 10
42HM 10301 10.0 3.0 20 75 10
42HM 12055 12.0 0.5 24 75 12
42HM 12105 12.0 1.0 24 75 12
42HM 12205 12.0 2.0 24 75 12
42HM 12305 12.0 3.0 24 75 12
| |
\ \
\
| |
ap | |
/. /N4
\
R ”% Rr7R 5
Max ap P ap w
- 0.02D1 0.02 D1 1D1 0.02 D1
depth

Cabon Steels, Alloy Steels
S45C, FC, FCD,

Alloy Steels, Tool Steels
Sc, SNCM, SKD11,

Hadened Steels

SKD11
SCM, S50C, SKS ,.. SKD61, NAKS0 ,..
HRc 30 HRc 50 HRc 60
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 26000 1600 16500 1000 7500 300
3 19000 1800 12000 1200 5400 360
4 16000 3200 10000 1900 4800 480
5 14000 3300 8000 2000 3800 500
6 12000 3600 7200 2200 3500 650
8 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
12 6000 2800 3600 1400 1800 600

( High Peformance Cutting Tools ]
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oD1 oD1
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#
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T
Ny N
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Corner Radius End Mills

@ =B LS E B E

temoode DR e L L Ds L L D4

42HP 03023 3
42HP 03053 3 0 O 5 50 3
42HP 04024 4.0 0.2 1 1 50 4
42HP 04054 4.0 0.5 11 50 4
42HP 04104 4.0 1.0 11 50 4
42HP 06026 6.0 0.2 16 50 6
42HP 06056 6.0 0.5 16 50 6
42HP 06106 6.0 1.0 16 50 6
42HP 06156 6.0 15 16 50 6
42HP 06206 6.0 2.0 16 50 6
42HP 08038 8.0 0.3 20 60 8
42HP 08058 8.0 0.5 20 60 8
42HP 08108 8.0 1.0 20 60 8
42HP 08158 8.0 1.5 20 60 8
42HP 08208 8.0 2.0 20 60 8
42HP 10031 10.0 0.3 25 75 10
42HP 10051 10.0 0.5 25 75 10
42HP 10101 10.0 1.0 25 75 10
42HP 10151 10.0 1.5 25 75 10
42HP 10201 10.0 2.0 25 75 10
42HP 10301 10.0 3.0 25 75 10
42HP 12055 12.0 0.5 30 75 12
= 42HP 12105 12.0 1.0 30 75 12
S 42HP 12155 12.0 1.5 30 75 12
= 42HP 12205 12.0 2.0 30 75 12
N 42HP 12305 12.0 3.0 30 75 12
| |
W ! \
- \
\ \
ap \ 7 \
ap
\ \
oD1 R aél‘* R R”R
R W P
Max ap P ap w
% cutting 0.02D1 0.02 D1 1D1 0.02 D1
depth
Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Hadened Steels
- $45C, FC, FCD, Sc, SNCM, SKD11,
- SKD11
SCM, S50C, SKS ,.. SKD61, NAKS0 ,..
HRc 30 HRc 50 HRc 60
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
26000 1600 16500 1000 7500 300
19000 1800 12000 1200 5400 360
| 16000 3200 10000 1900 4800 480
— 1 14000 3300 8000 2000 3800 500
oD4 12000 3600 7200 2200 3500 650
9600 4000 5600 2200 2700 750
7000 3400 4400 1700 2100 650
6000 2800 3600 1400 1800 600
1 02 4500 2000 2800 1000 1400 450

(_ High Peformance Cutting Tools \\

o



% ez |
\ ) &

0.2 um 68

227 T

42HQ 1210
I2XRIX4TX24X7 5

11

oD1

Item code D1 R B ap D5 L3 L1
42HQ 06056 6.0 0.5 12 75
42HQ 06057 6.0 0.5 12 100
42HQ 06106 6.0 1.0 12 75
42HQ 06107 6.0 1.0 12 100
42HQ 08058 8.0 0.5 16 100
42HQ 08108 8.0 1.0 16 100
42HQ 10051 10.0 0.5 20 100
42HQ 10101 10.0 1.0 20 100
42HQ 10201 10.0 2.0 20 100
42HQ 12055 12.0 0.5 24 100
42HQ 12105 12.0 1.0 24 100
42HQ 12205 12.0 2.0 24 100

|
\
\
ap \
ap
Z| Y
R™ Ty RrR7R
Max ap P ap w
) 0.02D1 0.02 D1 1D1 0.02 D1
cutting

depth
' Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Hadened Steels
@ A S45C, FC, FCD, Sc, SNCM, SKD11, SKD11
w* SCM, S50C , SKS .. SKD61, NAKSO ,..

@” HRc 30 HRc 50 HRc 60

S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 26000 1600 16500 1000 7500 300
3 19000 1800 12000 1200 5400 360
4 16000 3200 10000 1900 4800 480
5 14000 3300 8000 2000 3800 500
6 12000 3600 7200 2200 3500 650
8 9600 4000 5600 2200 2700 750
10 7000 3400 4400 1700 2100 650
12 6000 2800 3600 1400 1800 600
16 4500 2000 2800 1000 1400 450

(" High Peformance Cutting Tools )
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-G Long Shank Corner Radius End Mills

‘s_—;‘i

B.if

SN[ =

m

r N

DIN 6535 . | MG10 HRc .
eENEEEERLE
\ J

2HT RN
0.5 12 75

104

42HT 06056 6.0 . 6
42HT 06057 6.0 0.5 12 100 6
42HT 06106 6.0 1.0 12 75 6
42HT 06107 6.0 1.0 12 100 6
42HT 08058 8.0 0.5 16 100 8
42HT 08108 8.0 1.0 16 100 8
42HT 10051 10.0 0.5 20 100 10
42HT 10101 10.0 1.0 20 100 10
42HT 10201 10.0 2.0 20 100 10
42HT 12055 12.0 0.5 24 100 12
42HT 12105 12.0 1.0 24 100 12
42HT 12205 12.0 2.0 24 100 12
o
o
o
i
Y
<
| |
\
i .
\ \
oD1 ap \
R ap
2 L
R W R" R P
[
T
Max ap B ap w
) 0.02D1 0.02 D1 1D1 0.02 D1
- cutting
depth
Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Hadened Steels
§45C , FC, FCD, Sc, SNCM, SKD11,
SKD11
SCM, S50C, SKS ,.. SKD61, NAKSO0 ,..
HRc 30 HRc 50 HRc 60
‘;* S F S F S F
&—‘ (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
4800 560 2900 330 1800 140
3700 620 2200 330 1500 160
2900 530 1700 260 1100 140
2400 450 1400 220 1000 125

~

[
\

High Peformance Cutting Tools
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Long Shank Corner Radius End Mills

9@@

7

@

N

DIN 6535
Form HA

Y

i
<

=2

e

HRc
65

} AITIN

(47

(2

=7

m

(
.

42NF 06056
42NF 06057
42NF 06106 6.0 1.0
42NF 06107 6.0 1.0
42NF 08058 8.0 0.5
42NF 08108 8.0 1.0
42NF 10051 10.0 0.5
42NF 10101 10.0 1.0
42NF 10201 10.0 2.0
42NF 12055 12.0 0.5
42NF 12105 12.0 1.0
42NF 12205 12.0 2.0
|
\
\
i
ap \
7.
R™ w
Max ap P
. 0.02D1 0.02 D1
cutting
depth

Cabon Steels, Alloy Steels

$45C, FC, FCD,

temoode D1 LR L p L L Ds L e L L Dé

HRc 30

S
(min-1)
26000
19000
16000
14000
12000
9600
7000
6000
4500

SCM, S50C, SKS ,..

F
(mm/min)
1600
1800
3200
3300
3600
4000
3400
2800
2000

High Peformance Cutting Tools :\

6
1 00 6
1 2 75 6
12 100 6
16 100 8
16 100 8
20 100 10
20 100 10
20 100 10
24 100 12
24 100 12
24 100 12
\
\
i
1
ap
A
R -
R P
ap w
1D1 0.02 D1
Alloy Steels, Tool Steels Hadened Steels
Sc, SNCM, SKD11,
SKD11
SKD61 , NAKSO ,..
HRc 50 HRc 60
S F S F
(min-1) (mm/min) (min-1) (mm/min)
16500 1000 7500 300
12000 1200 5400 360
10000 1900 4800 480
8000 2000 3800 500
7200 2200 3500 650
5600 2200 2700 750
4400 1700 2100 650
3600 1400 1800 600
2800 1000 1400 450

42HY 1200
| 2XRIx4Tx24x100

.G,

42 NF

oD1

11

105



DIN 6535 MG 9 ) paradl | e >vg| | P<—94
cHIDE 500
| >
42 N S Item code D1 R B ap D5 L3 L1 D4
42NS 03033 | 3.0 0.3 6 70 3
42NS 03053 | 3.0 0.5 6 70 3
42NS 04034 | 4.0 0.3 8 80 4
42NS 04054 | 4.0 0.5 8 80 4
42NS 04104 | 4.0 1.0 8 80 4
42NS 04154 | 4.0 15 8 80 4
42NS 06036 | 6.0 0.3 12 100 6
42NS 06056 | 6.0 0.5 12 100 6
42NS 06106 | 6.0 1.0 12 100 6
42NS 06156 | 6.0 1.5 12 100 6
42NS 06206 | 6.0 2.0 12 100 6
42NS 06256 | 6.0 25 12 100 6
42NS 08038 | 8.0 0.3 16 100 8
42NS 08058 | 8.0 0.5 16 100 8
42NS 08108 | 8.0 1.0 16 100 8
42NS 08158 | 8.0 1.5 16 100 8
42NS 08208 | 8.0 2.0 16 100 8
42NS 08258 | 8.0 25 16 100 8
42NS 08308 | 8.0 3.0 16 100 8
42NS 10031 | 10.0 0.3 20 120 10
42NS 10051 | 10.0 0.5 20 120 10
a4 42NS 10101 | 10.0 1.0 20 120 10
S < 42NS 10151 | 10.0 1.5 20 120 10
5 S 42NS 10201 | 10.0 2.0 20 120 10
kS 42NS 10251 | 10.0 25 20 120 10
x 42NS 10301 | 10.0 3.0 20 120 10
< S 42NS 12055 | 12.0 0.5 24 120 12
42NS 12105 | 12.0 1.0 24 120 12
42NS 12155 | 12.0 1.5 24 120 12
42NS 12205 | 12.0 2.0 24 120 12
42NS 12255 | 12.0 25 24 120 12
42NS 12305 | 12.0 3.0 24 120 12
42NS 16106 | 16.0 1.0 32 120 16
42NS 16206 | 16.0 2.0 32 120 16
42NS 16306 | 16.0 3.0 32 120 16
42NS 20107 | 20.0 1.0 40 160 20
42NS 20207 | 20.0 2.0 40 160 20
42NS 20307 | 20.0 3.0 40 160 20

1

de

oD1
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High Precision Rotation accuracy 0.005 mm

MW

/

g’ Cutting Conditions P.102
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Corner Radius End Mills

@@@

DIN 6535
Form HA

Y I

=
<

e
4

&)

MG 12
65

HRc

J AITIN

(47

]

(e

=7

R.df

lemoode |01 LR s e D5 Ll Lt De

42NY 04024 4
42NY 04054 4 0 3 88 50 4
42NY 06026 6.0 0.2 12 5.80 18 50 6
42NY 06056 6.0 0.5 12 5.80 18 50 6
42NY 06106 6.0 1.0 12 5.80 18 50 6
42NY 08038 8.0 0.3 16 7.70 24 60 8
42NY 08058 8.0 0.5 16 7.70 24 60 8
42NY 08108 8.0 1.0 16 7.70 24 60 8
42NY 10031 10.0 0.3 20 9.60 30 75 10
42NY 10051 10.0 0.5 20 9.60 30 75 10
42NY 10101 10.0 1.0 20 9.60 30 75 10
42NY 10201 10.0 2.0 20 9.60 30 75 10
42NY 10301 10.0 3.0 20 9.60 30 75 10
42NY 12055 12.0 0.5 24 11.50 36 75 12
42NY 12105 12.0 1.0 24 11.50 36 75 12
42NY 12205 12.0 2.0 24 11.50 36 75 12
42NY 16056 16.0 0.5 30 15.40 40 100 16
42NY 16106 16.0 1.0 30 15.40 40 100 16
| |
! !
\ \
| |
ap \ \
ap
7. ]
R w R" R” — P
Max ap P ap w
. 0.02D1 0.02 D1 1D1 0.02 D1
cutting
depth
Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Hadened Steels
$45C, FC, FCD, Sc, SNCM, SKD11,
SKD11
SCM, S50C , SKS ,.. SKD61, NAKS0 ,..
HRc 30 HRc 50 HRc 60
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
26000 1600 16500 1000 7500 300
19000 1800 12000 1200 5400 360
16000 3200 10000 1900 4800 480
14000 3300 8000 2000 3800 500
12000 3600 7200 2200 3500 650
9600 4000 5600 2200 2700 750
7000 3400 4400 1700 2100 650
6000 2800 3600 1400 1800 600
4500 2000 2800 1000 1400 450

-
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A2 N 205,

42 NY

|2XRIX4Tx24x75

11

de

oD4
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P
DIN 6535
Form HA
N

108

Item code D1 R ap D5 L3 L1 D4
42RP 03056 3.0 0.5 3 2.90 9 50 6
42RP 04056 4.0 0.5 4 3.90 12 50 6
42RP 06056 6.0 0.5 6 5.80 15 50 6
42RP 06106 6.0 1.0 6 5.80 15 50 6
42RP 08058 8.0 0.5 8 7.70 20 60 8
42RP 08108 8.0 1.0 8 7.70 20 60 8
42RP 08208 8.0 2.0 8 7.70 20 60 8
42RP 10101 10.0 1.0 10 9.60 25 75 10
42RP 10201 10.0 2.0 10 9.60 25 75 10
42RP 10301 10.0 3.0 10 9.60 25 75 10
42RP 12105 12.0 1.0 12 11.50 30 75 12
~ 42RP 12125 12.0 2.0 12 11.50 30 75 12
42RP 12135 12.0 3.0 12 11.50 30 75 12
o
° 3
[Sse}
= 3%
2 5
& X
N o
&
9
9
o
ap y
R 7!
R R P
D1
R
Max ap P ap w
i . 0.02D1 0.02 D1 1D1 0.02 D1
I cutting
D5 depth
Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Hadened Steels
$45C, FC, FCD, Sc, SNCM, SKD11,
SKD11
= SCM, S50C, SKS ,.. SKD61, NAKS0 ,..
HRc 30 HRc 50 HRc 60
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
26000 1600 16500 1000 7500 300
19000 1800 12000 1200 5400 360
16000 3200 10000 1900 4800 480
D4 14000 3300 8000 2000 3800 500
12000 3600 7200 2200 3500 650
9600 4000 5600 2200 2700 750
7000 3400 4400 1700 2100 650
6000 2800 3600 1400 1800 600
4500 2000 2800 1000 1400 450

[ High Peformance Cutting Tools
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( High Peformance Cutting Tools ]

o

N
% DIN 6535 .
Form HA @
J
Item code D1 R ap D5 L3 L1 D4 42 YA
42YA 03056 3.0 0.5 3 2.90 9 50 6
42YA 04056 4.0 0.5 4 3.90 12 50 6
42YA 06056 6.0 0.5 6 5.80 15 50 6
42YA 06106 6.0 1.0 6 5.80 15 50 6 sﬂ
42YA 08058 8.0 0.5 8 7.70 20 60 8 4
42YA 08108 8.0 1.0 8 7.70 20 60 8
42YA 10101 10.0 1.0 10 9.60 25 75 10 5 4
42YA 10201 10.0 2.0 10 9.60 25 75 10
42YA 10301 10.0 3.0 10 9.60 25 75 10
42YA 12105 12.0 1.0 12 11.50 30 75 12
42YA 12205 12.0 2.0 12 11.50 30 75 12
Bz
J Y
=
o +*
B X
=
BN =
B &
N
ap
7
R R" R
D1 D1
N
Max ap P ap w = ° i °
, 0.02D1 0.02 D1 1D1 0.02 D1 D5
cutting D5
depth
Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Hadened Steels = - \/\
S45C , FC , FCD, Sc, SNCM, SKD11, -
SKD11
SCM, S50C , SKS ,.. SKD61, NAKSO ,..
HRc 30 HRc 50 HRc 60 o
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) i :l: !
26000 1600 16500 1000 7500 300 T
19000 1800 12000 1200 5400 360 D4 D4
16000 3200 10000 1900 4800 480
14000 3300 8000 2000 3800 500
12000 3600 7200 2200 3500 650
9600 4000 5600 2200 2700 750
7000 3400 4400 1700 2100 650
6000 2800 3600 1400 1800 600
4500 2000 2800 1000 1400 450
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Chamfer Square End Mills

DIN 6535
Form HA

Y I

MG 12 || HRc :
[0.4 pm}[ 65 }

(47

i

[ty

=7

43 HA

43HA 1210
12x4Tx30x75

oD1

de
de

11
11

i i
oD4 oD4

110

Ctemcoss o1

43HA 04056 4.0
43HA 04106 4.0
43HA 06056 6.0
43HA 06106 6.0
43HA 08058 8.0
43HA 08108 8.0
43HA 10051 10.0
43HA 10101 10.0
43HA 10201 10.0
43HA 12055 | 12.0
43HA 12105 | 12.0
43HA 12205 | 12.0

l 45° E““: )

1.0
0.5
1.0
0.5
1.0
0.5
1.0
2.0
0.5
1.0
2.0

¢ | p | ap | D5 |
0.5

pe
|
\
ap
pf
Max ap pf
) D1 <3 | 15D | 005D
cutting
D1 >3 | 15D 01D
depth
@ C<0.2% - GG SCM - SKD 30~38 HRc
€S
m" E24wXC48m FT25  350NCD16 m 40CMD8 35NCD16
<~‘” 750 N/mm2 ~30 HRc 30~38 HRc
s F s F s F
(min-1) (mmimin) (min-1) (mmimin) (min-1) (mmimin)
2.0 13000 310 11000 280 7000 110
3.0 8900 505 7400 355 5300 125
4.0 6650 530 5550 370 4250 135
5.0 5300 620 4450 425 3550 140
6.0 4450 615 3700 425 2950 145
8.0 3300 590 2750 420 2200 145
10.0 2650 590 2200 420 1750 145
12.0 2200 590 1850 420 1450 145
14.0 1900 575 1550 415 1250 145
16.0 1650 550 1350 415 1100 130
18.0 1450 540 1200 405 990 115
20.0 1300 520 1100 370 890 105

o

30~38 HRc
35NCD16
30~38 HRc
s F
(min-1) (mmimin)
6350 100
4750 110
3700 115
3150 125
2650 130
1950 130
1550 130
1300 130
1100 125
995 115
880 105
795 95

[
\

IR
50

11 6
11 50 6
16 50 6
16 50 6
20 60 8
20 60 8
25 75 10
25 75 10
25 75 10
30 75 12
30 75 12
30 75 12
ap pf
D1<3 | 1D 015D _|
D1>3 | 1D 002D |
45~55 HRc -SUS ~ 55~60 HRc
Z38CDV5 Z160CDV12
45~55 HRc 55~60 HRc
s F s F
(min-1) (mm/min) (min-1) (mm/min)
3950 60 2750 40
2750 60 2000 45
2200 70 1550 45
1900 75 1250 40
1550 70 1050 40
1150 65 795 35
955 65 635 35
79 60 530 30
680 50 455 25
595 45 395 20
530 40 350 20
475 35 315 19

High Peformance Cutting Tools
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r A
DIN 6535 .
Form HA

| N J

Item code D1 C B ap D5
43NH 04010 4.0 0.10 11 3.8
43NH 05010 5.0 0.10 13 4.8
43NH 06010 6.0 0.10 13 5.8
43NH 08015 8.0 0.15 19 7.8
43NH 10015 10.0 0.15 22 9.8
43NH 12020 12.0 0.20 26 11.8
43NH 14020 14.0 0.20 26 13.8
43NH 16020 16.0 0.20 32 15.8
43NH 18030 18.0 0.30 32 17.8
43NH 20030 | 20.0 0.30 38 19.8

FOR INOX
INCONEL
TITAN

43NH 1210
[2x4Tx30x75

43NH 1210

12x4Tx30x75

g@@ﬂ

ap
Z
=
pf C
O
©
Max ap pf ap pf I
' D1<3 | 15D | 005D D1<3 [ 1D | 015D |
cutting
D1>3 | 15D | 04D D1>3 | 1D 0.02D |
depth
C<0.2% - GG SCM - SKD 30~38 HRc 30~38 HRc 45~55 HRc -SUS ~ 55~60 HRc =
E24 u XC48 = FT25 350NCD16 = 40CMD8 35NCD16 35NCD16 Z38CDV5 Z160CDV12
750 Nimm2 ~30 HRe 30~38 HRe 30~38 HRc 45~55 HRc 55~60 HRc
s F s F s F s F s F s F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
13000 310 11000 280 7000 110 6350 100 3950 60 2750 40
8900 505 7400 355 5300 125 4750 110 2750 60 2000 5
6650 530 5550 370 4250 135 3700 115 2200 70 1550 45
5300 620 4450 425 3550 140 3150 125 1900 75 1250 40
. 4450 615 3700 425 2950 145 2650 130 1550 70 1050 40
8.0 3300 590 2750 420 2200 145 1950 130 1150 65 795 35
10.0 2650 590 2200 420 1750 145 1550 130 955 65 635 35
12.0 2200 590 1850 420 1450 145 1300 130 795 60 530 30
14.0 1900 575 1550 415 1250 145 1100 125 680 50 455 25
16.0 1650 550 1350 415 1100 130 995 115 595 45 395 20
18.0 1450 540 1200 405 990 115 880 105 530 40 350 20
200 1300 520 1100 370 890 105 795 95 475 35 315 19
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Power Corner Radius End Mills

DIN 6535
Form HA

Y

¥

»
k]

MG 12
0.4 pm

HRc '

(47

&7

ey

a4l NIF

44NF 1230
|2xR3x4Tx6x100

D1

de

|

D5

11

112

44NF 06060
44NF 06061
44NF 08080
44NF 08081
44NF 10100
44NF 10101
44NF 12120
44NF 12121

6 0
8.0
8.0
10.0
10.0
12.0
12.0

1 5
2.0
2.0
2.0
2.0
3.0
3.0

Semi-finished surface, ready for finishing.
Thin chips, less cutting forces
3D copy milling

oo s hlww

5.40
5.40
7.20
7.20
9.00
9.00
11.0
11.0

temoode LD LR L g L DS Ll L D4

6

75 6

24 60 8
24 100 8
30 75 10
30 100 10
36 75 12
36 100 12

Powerful and High Speed Milling

ap

R
Max ap P
) 0.02D1 0.02 D1
cutting
depth

Cabon Steels, Alloy Steels

Alloy Steels, Tool Steels

s45C , FC, FCD, Sc, SNCM, SKD11,

SCM, S50C , SKS ,.. SKD61 , NAK8O0 ,..

HRc 30 HRc 50

S F S F
(min-1) (mm/min) (min-1) (mm/min)
12000 3600 7200 2200
9600 4000 5600 2200
7000 3400 4400 1700
6000 2800 3600 1400

o

ap=03 @D1

0.02 D1

Hadened Steels

SKD11
HRc 60
S F

(min-1) (mm/min)
3500 650
2700 750
2100 650
1800 600

[
\

High Peformance Cutting Tools

~
)
J



Semi-finished surface, ready for finishing.
Thin chips, less cutting forces

3D copy milling
Pocketing

Powerful and

High Speed
Milling

22 YA High feed end mill
low cutting resistance

Feed per tooth Az
.

iNE

44 YA series

for High hardened Steels

Gl S

Cutter with ball ed mills
high cutting resistance

Even when high feed milling,

the chip thickness is less

than the feed per tooth and
therefore reduces the cutting
resistance at low depths of

Cutter with corner radius
high cutting resistance

[ —

C=0.2% - GG SCM - SKD 45~55 HRc -SUS 55~60 HRc
E24 m XC48 m FT25 350NCD16 = 40CMD8 Z38CDV5S Z160CDV12
750 N/mm2 ~30 HRc 45~55 HRc 55~60 HRc
250 (m/min) 230 (m/min) 200 (m/min) 120 (m/min)
s F & AZ S F a Az S F a A s | F | ap | Az
(min-1)  (mm/min)  (mm) (mm) (min-1)  (mm/min)  (mm) (min-1)  (mm/min)  (mm) (min-1)  (mm/min) (mm) (mm)
6.0 55 13300 25000 0.26 | 0.470 | 12200 23000 0.26 | 0.471 | 10600 20000 0.26 | 0.472 | 6400 10800 | 0.26 | 0.422
6.0 80 13300 15000 | 0.26  0.282 | 12200 13200 0.26 & 0.280 10600 12000 0.26 | 0.283 6400 6480 & 0.26 | 0.253
8.0 60 | 10000 25000 | 0.42  0.625 9150 | 23000 0.42 | 0.628 | 8000 20000 0.42 | 0.625 4800 7600 | 0.42 | 0.396
8.0 90 10000 15000 | 0.42  0.375 9150 | 13200 0.42 K 0.361 | 8000 12000 0.42 | 0.375 4800 4560 @ 0.42 | 0.238
10.0 70 8000 | 25000 0.47 | 0.781 | 7320 21350 0.47 0.729 6400 17800 0.47 | 0.695 3800 6160 | 0.47 | 0.400
10.0 = 100 | 8000 15000 0.47 | 0.469 7320 12210 | 0.47 0.417 | 6400 | 10680 0.47  0.417 | 3800 3696 0.47 | 0.243
12.0 80 6600 | 25000 0.66 | 0.947 | 6100 18300 0.66 | 0.750 5300 14800 | 0.66 ' 0.698 3200 | 5120 0.66 @ 0.400
120 110 6600 | 15000 0.66 @ 0.568 | 6100 10218 0.66 | 0.419 5300 8880  0.66 | 0.419 3200 3072  0.66 | 0.240
16.0 90 5000 | 20000 0.73 | 1.000 4580 13825 0.73 | 0.755 4000 11200| 0.73 | 0.700 2400 | 3840 0.73 | 0.400
16.0 = 130 | 5000 12000 0.73 | 0.600 4580 | 8295 | 0.73 | 0.453 | 4000 | 6720 @ 0.73 | 0.420 | 2400 | 2304 0.73 | 0.240

( High Peformance Cutting Tools

)

o

44NR 1215
|2xRI5x4Tx|2x80

R1

de

€1

DIN 6535 . 0@> e avy| | e Syl | —Pg
% ) e N E) (A | EE | | i |
Item code D1 ] B ap D5 L3 L1 D4 44 YA

44YA 60106 = 6.0 | 10-0.42 4 5.20 25 55 6
44YA 60206 6.0  10-0.42 4 5.20 45 80 6
44YA 80108 | 8.0 | 10-0.52 4 6.71 25 60 8
44YA 80208 8.0 | 10-0.52 4 6.71 55 90 8
44YA 10110 = 10.0 | 15-0.64 6 8.72 35 70 10
44YA 10210 = 10.0 15-0.64 6 8.72 60 100 10
44YA 12112 | 12.0 | 15-0.75 6 10.20 | 40 80 12
44YA 12212  12.0 15-0.75 6 10.20 | 65 110 12
44YA 16116 = 16.0 25-1.06 8 1420 | 45 90 16
44YA 16216 = 16.0 25-1.06 8 14.20 130 16

D5

L1
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2 Power Square End Mills

“ N
| (B (g [ [ vee | PO | (2|72 || 2

90 HA R | s | e | D5 | L3 | Lt D4
4.0 8 50 6

50HA 04006

50HA 06006 6.0 12 50 6
50HA 08008 8.0 16 60 8
50HA 10010 | 10.0 20 75 10
50HA 12012 | 12.0 24 75 12
50HA 16016 | 16.0 30 100 16
50HA 20020 | 20.0 40 100 20

High Performance End Mills

N

o2
e
< ¥
g I3
L0
O X Max a ae
S\ ' 1.5D1/05 D1
cutting
depth
' / Alloy Steels Alloy Steels Pre-Harden Steel Austenitic Alpha-Beta
S
S
m"’ 200~250 HB 25~35 HRc 35~50 HRc Stainless Steel Titanium alloys
Qﬂ SKD61-SKD11 SCM 440 CENA1-NAK 80 SUS 316 Ti64i4v

Cutting S F az S F az s F az s F az S F az .
Range (min-1) | (mm/min)| (min) | (min-1) (mm/min) (min) | (min-1) (mm/min)| (min) | (min-1) (mm/min) (min) | (min-1) | (mm/min)  (min)

High Speed | 15915 | 200 | 0.03 |14324| 180 | 0.03 | 12732 | 160 | 0.02 | 6366 80 0.02 | 4775 60 0.02 ‘
\

4
4 General | 12732 | 160 | 0.03 | 12732 160 | 0.03 | 11141 140 | 0.02 | 4775 60 0.02 | 3979 50 0.02
6 | High Speed [ 10610 | 200 | 0.05 | 9549 | 180 | 0.04 | 8488 | 160 | 0.04 | 4244 | 80 | 0.03 | 3183 | 60 | 0.03
6 General 8488 160 | 0.05 8488 160 | 0.04 | 7427 140 0.04 3183 60 0.03 | 2653 50 0.03 d
8 | High Speed | 7958 | 200 | 0.06 | 7162 | 180 | 0.05 | 6366 | 160 | 0.04 | 3183 | 80 | 0.04 | 2387 | 60 | 0.04
8 General 6366 160 @ 0.06 6366 160 & 0.05 | 5570 140 @ 0.04 2387 60 0.04 1989 50 0.04
10 | High Speed | 6366 | 200 | 0.07 | 5730 | 180 | 0.06 | 5093 | 160 | 0.05 | 2546 | 80 | 0.05 | 1910 | 60 | 0.05 a j
10 | General | 5093 | 160 | 0.07 | 5093 | 160 | 0.06 | 4456 | 140 | 0.05 | 1910 | 60 | 0.05 1592 | 50 | 0.05

12 | High Speed | 5305 | 200 | 0.07 | 4775 | 180 | 0.07 | 4244 [ 160 | 0.06 | 2122 | 80 | 0.06 | 1592 | 60 | 0.06 ‘
12

16

16

20

20

General | 4244 | 160 | 0.07 | 4244 | 160 | 0.07 | 3714 140 0.06 1592 60 0.06 = 1326 50 0.06
High Speed | 3979 | 200 | 0.08 | 3581 | 180 | 0.08 | 180 160 | 0.07 | 1592 | 80 0.07 1194 60 0.07
General 3183 | 160 | 0.08 | 3183 | 160 | 0.08 | 2785 | 140 | 0.07 | 1194 | 60 0.07 995 50 0.07
High Speed | 3183 | 200 | 0.10 | 2865 | 180 | 0.09 | 2865 | 160 | 0.08 | 1273 | 80 0.08 955 60 0.08
General | 2546 | 160 | 0.10 | 2546 | 160 | 0.09 | 2228 | 140 | 0.08 | 955 60 0.08 796 50 0.08

ae

o Max a
o 1.0D1/1.0D1

cutting
depth
@ Alloy Steels Alloy Steels Pre-Harden Steel Austenitic Alpha-Beta
S
w’ 200~250 HB 25~35 HRc 35~50 HRc Stainless Steel Titanium alloys
§” SKD61-SKD11 SCM 440 CENA1-NAK 80 SUS 316 Ti64i4V

11

Cutting S F az S F az S F az S F az S F az
Range (min-1) | (mm/min) (min) | (min-1) (mm/min) (min) | (min-1) (mm/min) (min) | (min-1) (mm/min) (min) (min-1) | (mm/min)  (min)

4 | High Speed | 15915 | 200 | 0.03 | 14324 | 180 | 0.03 | 12732 | 160 | 0.02 | 6366 | 80 0.02 | 4775 60 0.02
4 General |12732| 160 | 0.03 | 12732 160 | 0.03 | 11141 140 0.02 4775 60 0.02 | 3979 50 0.02
6 | High Speed | 10610 | 200 | 0.05 | 9549 | 180 | 0.04 | 8488 | 160 | 0.04 | 4244 | 80 0.03 | 3183 60 0.03
6
8

General | 8488 | 160 | 0.05 | 8488 160 | 0.04 | 7427 | 140 | 0.04 | 3183 | 60 0.03 | 2653 50 0.03
High Speed | 7958 | 200 | 0.06 | 7162 | 180 | 0.05 | 6366 | 160 | 0.04 | 3183 | 80 0.04 | 2387 60 0.04

General | 6366 | 160 | 0.06 | 6366 = 160 | 0.05 | 5570 140 = 0.04 2387 60 0.04 = 1989 50 0.04
10 | High Speed | 6366 | 200 | 0.07 | 5730 | 180 | 0.06 | 5093 | 160 | 0.05 | 2546 | 80 0.05 1910 60 0.05
10 General 5093 | 160 | 0.07 | 5093 | 160 | 0.06 | 4456 | 140 | 0.05 | 1910 = 60 0.05 = 1592 50 0.05
12 | High Speed | 5305 | 200 | 0.07 | 4775 | 180 | 0.07 | 4244 | 160 | 0.06 | 2122 | 80 0.06 1592 60 0.06
12 General | 4244 | 160 | 0.07 | 4244 | 160 | 0.07 | 3714 140 0.06 1592 60 0.06 = 1326 50 0.06
16 | High Speed | 3979 | 200 | 0.08 | 3581 | 180 | 0.08 | 180 160 | 0.07 | 1592 | 80 0.07 1194 60 0.07
16 General 3183 | 160 | 0.08 | 3183 | 160 | 0.08 | 2785 | 140 | 0.07 | 1194 | 60 0.07 995 50 0.07
20 | High Speed | 3183 | 200 | 0.10 | 2865 | 180 | 0.09 | 2865 | 160 | 0.08 | 1273 | 80 0.08 955 60 0.08
20 General | 2546 | 160 | 0.10 | 2546 | 160 | 0.09 | 2228 | 140 | 0.08 | 955 60 0.08 796 50 0.08

oy
A
1
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Power Square End Mills

\ ' NI HR
DIN 6535 D | MG12 C . @
Form HA AITIN

) & & k] 0.4 pm 60 I k@

| temoode | D1 | R_| p | e | D5 | L3 | Lt | D4
8 50 6

50HD 04006 4.0 3,88 12

50HD 06006 6.0 12 5,80 18 50 6
50HD 08008 8.0 16 7,70 24 60 8
50HD 10010 | 10.0 20 9,60 30 75 10
50HD 12012 | 12.0 24 11,50 36 75 12
50HD 16016 | 16.0 30 15,40 40 100 16
50HD 20020 | 20.0 40 19,30 50 100 20

High

Performance End Mills

Irregular Helix Flutes

Max al ae
3 1.5D1/0.5D1
cutting
depth
Alloy Steels Alloy Steels Pre-Harden Steel Austenitic Alpha-Beta
200~250 HB 25~35 HRc 35~50 HRc Stainless Steel Titanium alloys
SKD61-SKD11 SCM 440 CENA1-NAK 80 SUS 316 Ti64i4v
s F az s F az S F az S F az s F az
(min-1) |(mm/min)| (min) | (min-1) | (mm/min)| (min) = (min-1) (mm/min) (min) | (min-1) |(mm/min)| (min) | (min-1) | (mm/min) (min)
4 15915 | 200 0.03 | 14324 180 0.03 | 12732 160 | 0.02 | 6366 80 0.02 4775 60 0.02
4 General | 12732 160 & 0.03 12732 160 & 0.03 11141 140 | 0.02 @ 4775 60 0.02 3979 50 0.02
6 | High Speed | 10610 | 200 0.05 | 9549 | 180 0.04 | 8488 | 160 | 0.04 | 4244 80 0.03 3183 60 0.03
6 General 8488 = 160 | 0.05 | 8488 | 160 | 0.04 | 7427 @ 140 | 0.04 | 3183 60 0.03 | 2653 50 0.03
8 | High Speed | 7958 | 200 0.06 | 7162 | 180 0.05 | 6366 | 160 | 0.04 | 3183 80 0.04 2387 60 0.04
8 General 6366 160 | 0.06 | 6366 | 160 | 0.05 | 5570 = 140 | 0.04 | 2387 60 0.04 1989 50 0.04
10 | High Speed | 6366 | 200 0.07 | 5730 | 180 0.06 | 5093 | 160 | 0.05 | 2546 80 0.05 1910 60 0.05
10 General 5093 = 160 | 0.07 | 5093 | 160 | 0.06 | 4456 @ 140 | 0.05 | 1910 = 60 0.05 1592 50 0.05
12 | High Speed | 5305 | 200 | 0.07 | 4775 | 180 | 0.07 | 4244 | 160 | 0.06 | 2122 80 0.06 1592 60 0.06
12 General 4244 | 160 | 0.07 | 4244 160 @ 0.07 3714 | 140 | 0.06 | 1592 | 60 0.06 1326 50 0.06
16 | High Speed | 3979 | 200 0.08 | 3581 180 0.08 180 160 | 0.07 | 1592 80 0.07 1194 60 0.07
16 General 3183 | 160 | 0.08 | 3183 | 160 | 0.08 | 2785 140 | 0.07 | 1194 60 0.07 995 50 0.07
20 |High Speed | 3183 | 200 | 0.10 | 2865 | 180 | 0.09 | 2865 | 160 | 0.08 | 1273 80 0.08 955 60 0.08
20 General 2546 | 160 | 0.10 | 2546 | 160 | 0.09 | 2228 | 140 | 0.08 | 955 60 0.08 796 50 0.08
Max a W
. 1.0D1/1.0D1
cutting
depth
@ Alloy Steels Alloy Steels Pre-Harden Steel Austenitic Alpha-Beta
S
m" 200~250 HB 25~35 HRc 35~50 HRc Stainless Steel Titanium alloys
(,e” SKD61-SKD11 SCM 440 CENA1-NAK 80 SUS 316 Ti64i4V
! Cutting S F az S F az S F az S F az s F az
CEVEEI (min-1) (mm/min)| (min) | (min-1) | (mm/min) (min) | (min-1) |(mm/min) (min) | (min-1) |(mm/min) (min) | (min-1) | (mm/min) (min)
4 | High Speed | 15915 | 200 0.03 | 14324 180 0.03 | 12732 160 | 0.02 | 6366 80 0.02 4775 60 0.02
4 General 12732 160 & 0.03 /12732 160 | 0.03 11141 140 | 0.02 @ 4775 60 0.02 3979 50 0.02
6 | High Speed | 10610 | 200 0.05 | 9549 | 180 0.04 | 8488 | 160 | 0.04 | 4244 80 0.03 3183 60 0.03
6 General 8488 = 160 | 0.05 | 8488 | 160 | 0.04 | 7427 @ 140 | 0.04 | 3183 60 0.03 | 2653 50 0.03
8 | High Speed | 7958 | 200 0.06 | 7162 | 180 0.05 | 6366 | 160 | 0.04 | 3183 80 0.04 2387 60 0.04
8 General 6366 160 | 0.06 | 6366 | 160 | 0.05 | 5570 = 140 | 0.04 | 2387 60 0.04 1989 50 0.04
10 | High Speed | 6366 | 200 0.07 | 5730 | 180 0.06 | 5093 | 160 | 0.05 | 2546 80 0.05 1910 60 0.05
ap 10 General 5093 = 160 | 0.07 | 5093 | 160 | 0.06 | 4456 @ 140 | 0.05 | 1910 60 0.05 1592 50 0.05
12 | High Speed | 5305 | 200 0.07 | 4775 | 180 0.07 | 4244 | 160 | 0.06 | 2122 80 0.06 1592 60 0.06
12 General 4244 | 160 | 0.07 | 4244 160 @ 0.07 | 3714 | 140 | 0.06 | 1592 | 60 0.06 1326 50 0.06
16 | High Speed | 3979 | 200 0.08 | 3581 180 0.08 180 160 | 0.07 | 1592 80 0.07 1194 60 0.07
W 16 General 3183 | 160 | 0.08 | 3183 | 160 | 0.08 | 2785 140 | 0.07 | 1194 60 0.07 995 50 0.07
20 | High Speed | 3183 | 200 0.10 | 2865 | 180 0.09 | 2865 | 160 | 0.08 | 1273 80 0.08 955 60 0.08
20 General 2546 | 160 | 0.10 | 2546 | 160 | 0.09 | 2228 | 140 | 0.08 | 955 60 0.08 796 50 0.08
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Power Corner Radius End Mills

62 (=) B 2]l B ) ) e 2

52 HA emoode DL R LB L s D5 L e L L D4

52HA 04056 6
52HA 04106 1 0 50 6
52HA 06056 6.0 0,5 12 18 50 6
52HA 06106 6.0 1,0 12 18 50 6
52HA 08058 8.0 0,5 16 24 60 8
52HA 08108 8.0 1,0 16 24 60 8
52HA 10051 10.0 0,5 20 30 75 10
52HA 10101 10.0 1,0 20 30 75 10
52HA 12055 | 12.0 0,5 24 36 75 12
52HA 12105 | 12.0 1,0 24 36 75 12
52HA 16056 | 16.0 0,5 30 40 100 16
52HA 16106 | 16.0 1,0 30 40 100 16
52HA 20057 | 20.0 0,5 40 50 100 20
52HA 20107 | 20.0 1,0 40 50 100 20

High Performance End Mills

Irregular Helix Flutes

52HA 1210
[2x5TXx24x75

D1
R ‘
® Max a| ae
k<] cutting 1.5D1/0.5D1
depth
@ Alloy Steels Alloy Steels Pre-Harden Steel Austenitic Alpha-Beta
S
w* 200~250 HB 25~35 HRc 35~50 HRc Stainless Steel Titanium alloys
@” SKD61-SKD11 SCM 440 CENA1-NAK 80 SUS 316 Ti64iav
=
Cutting S F az S F az S F az S F az S 7 az
Range (min-1) | (mm/min)  (min) | (min-1) (mm/min) (min) | (min-1) (mm/min) (min) | (min-1) (mm/min)  (min) (min-1) | (mm/min)  (min) ‘
4 | High Speed | 15915 | 200 0.03 | 14324 | 180 0.03 | 12732 | 160 0.02 | 6366 80 0.02 4775 60 0.02 ‘
4 General | 12732 | 160 | 0.03 | 12732| 160 0.03 | 11141 140 | 0.02 @ 4775 60 0.02 3979 50 0.02 ‘
6 | High Speed | 10610 | 200 0.05 | 9549 | 180 0.04 | 8488 | 160 0.04 | 4244 80 0.03 3183 60 0.03
1 6 General 8488 = 160 | 0.05 | 8488 | 160 | 0.04 | 7427 | 140 | 0.04 | 3183 60 0.03 | 2653 50 0.03 ‘
8 |High Speed | 7958 | 200 0.06 | 7162 | 180 0.05 | 6366 | 160 0.04 | 3183 80 0.04 2387 60 0.04
D4 8 General 6366 160 | 0.06 | 6366 @ 160 | 0.05 | 5570 | 140 | 0.04 | 2387 60 0.04 1989 50 0.04
L 10 | High Speed | 6366 | 200 0.07 | 5730 | 180 0.06 | 5093 | 160 0.05 | 2546 80 0.05 1910 60 0.05

10 General 5093 | 160 | 0.07 | 5093 | 160 | 0.06 | 4456 | 140 | 0.05 | 1910 = 60 0.05 1592 50 0.05 /
12 |High Speed | 5305 | 200 | 0.07 | 4775 | 180 | 0.07 | 4244 | 160 | 0.06 | 2122 80 0.06 1592 60 0.06

12 General 4244 | 160 | 0.07 | 4244 | 160 | 0.07 | 3714 140  0.06 1592 60 0.06 1326 50 006 2P
16 | High Speed | 3979 | 200 | 0.08 | 3581 | 180 | 0.08 | 180 160 | 0.07 | 1592 80 0.07 1194 60 0.07

16 General 3183 | 160 | 0.08 | 3183 | 160 | 0.08 | 2785 | 140 | 0.07 | 1194 60 0.07 995 50 0.07 R

20 | High Speed | 3183 | 200 | 0.10 | 2865 | 180 | 0.09 | 2865 | 160 | 0.08 | 1273 80 0.08 955 60 0.08 R*R
20 General 2546 | 160 | 0.10 | 2546 | 160 | 0.09 | 2228 | 140 | 0.08 | 955 60 0.08 796 50 0.08
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Power Corner Radius End Mills

B NER - R EAE

|_ltemcode | D1 R _|_ B | ap D5 | L3 | L1 | D4
0,5 8 | 38 | 12 | 50

52HD 04056 4.0 6
52HD 04106 4.0 1,0 8 3,88 12 50 6
52HD 06056 6.0 0,5 12 5,80 18 50 6
52HD 06106 6.0 1,0 12 5,80 18 50 6
52HD 08058 8.0 0,5 16 7,70 24 60 8
52HD 08108 8.0 1,0 16 7,70 24 60 8
52HD 10051 10.0 0,5 20 9,60 30 75 10
52HD 10101 10.0 1,0 20 9,60 30 75 10
52HD 12055 | 12.0 0,5 24 11,50 36 75 12
52HD 12105 | 12.0 1,0 24 11,50 36 75 12
52HD 16056 | 16.0 0,5 30 15,40 40 100 16
52HD 16106 | 16.0 1,0 30 15,40 40 100 16
52HD 20057 | 20.0 0,5 40 19,30 50 100 20
52HD 20107 | 20.0 1,0 40 19,30 50 100 20

High Performance End Mills

Irregular Helix Flutes

52HD 1210

Lo
N~

>
Eed
AN

>
=
Y]

>
0
o
0

>
AN

D1
| R
‘ N
} Max a ae
| 0 1.5D1|0.5D1 D
cutting e
depth
-
w
ap | Alloy Steels Alloy Steels Pre-Harden Steel Austenitic Alpha-Beta D5
200~250 HB 25~35 HRc 35~50 HRc Stainless Steel Titanium alloys
771 ‘ SKD61-SKD11 SCM 440 CENA1-NAK 80 SUS 316 Ti64i4V
-
R ae =
| Cutting s F az s F az s F az S F az S F az
| GEGCERN (min-1) |(mmfmin)| (min) | (min-1) |(mm/min) (min) | (min-1) (mm/min) (min) | (min-1) |(mm/min) (min) | (min-1) | (mmimin) (min) ‘
i 4 | High Speed | 15915 | 200 0.03 | 14324 | 180 0.03 |12732| 160 0.02 | 6366 80 0.02 4775 60 0.02
. 4 General | 12732 160 | 0.03 | 12732 160 | 0.03 11141 140 | 0.02 | 4775 60 0.02 = 3979 50 0.02
‘ 6 | High Speed | 10610 | 200 0.05 | 9549 | 180 0.04 | 8488 | 160 0.04 | 4244 80 0.03 3183 60 0.03
; 6 General 8488 = 160 0.05 | 8488 | 160 0.04 | 7427 | 140 0.04 | 3183 60 0.03 2653 50 0.03
8 | High Speed | 7958 | 200 0.06 | 7162 | 180 0.05 | 6366 | 160 0.04 | 3183 80 0.04 2387 60 0.04 T
8 General 6366 160 | 0.06 | 6366 | 160 | 0.05 | 5570 | 140 | 0.04 | 2387 @ 60 0.04 1989 50 0.04 D4
10 | High Speed | 6366 | 200 0.07 | 5730 | 180 0.06 | 5093 | 160 0.05 | 2546 80 0.05 1910 60 0.05
10 General 5093 = 160 | 0.07 | 5093 | 160 | 0.06 | 4456 @ 140 | 0.05 | 1910 60 0.05 1592 50 0.05
12 | High Speed | 5305 | 200 0.07 | 4775 | 180 0.07 | 4244 | 160 0.06 | 2122 80 0.06 1592 60 0.06
12 General 4244 | 160 | 0.07 | 4244 160 @ 0.07 | 3714 | 140 | 0.06 | 1592 | 60 0.06 1326 50 0.06
16 | High Speed | 3979 | 200 0.08 | 3581 180 0.08 180 160 0.07 | 1592 80 0.07 1194 60 0.07
R N 16 General 3183 | 160 | 0.08 | 3183 | 160 | 0.08 | 2785 140 | 0.07 | 1194 60 0.07 995 50 0.07
ae 20 | High Speed | 3183 | 200 0.10 | 2865 | 180 0.09 | 2865 | 160 0.08 | 1273 80 0.08 955 60 0.08

20 General | 2546 | 160 | 0.10 | 2546 | 160 | 0.09 | 2228 | 140 & 0.08 | 955 60 0.08 796 50 0.08
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Square End Mills

(&7

7
DIN 6535
Form HA
£

\

2 BBz

60 HA | femoode |0t LR s e D5 Ll Lt D

60HA 06006

60HA 08008 60 8
60HA 10010 10.0 25 75 10
60HA 12012 | 12.0 30 75 12
60HA 16016 | 16.0 40 100 16
60HA 20020 | 20.0 45 100 20

60HA 1212
12x6Tx30x75

=)

7
ap
I
oD1
¥ w
[ /
-] % /
Max ap w ap w
% . 1.5D1 0.1 D1 1D1 0.05 D1
cutting
depth

11

oD4
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SDEY

6
8
10
12
16
20

Cabon Steels. Alloy Steels

$45C . FC . FCD.
SCM . S50C . SKS ...
HRc 30

S F
(min-1) (mm/min)
5500 1000
4000 1000
3300 1000
3000 900
2500 700
1800 550

Alloy Steels. Tool Steels
Sc.SNCM . SKD11.
SKD61 . NAKSO0 ...

HRc 50
S F
(min-1) (mm/min)
4500 850
3500 850
3100 850
2500 700
2000 550
1500 420

Hadened Steels

S
(min-1)
3800
3000
2400
2000
1500
1200

SKD11

HRc 60

F

(mm/min)

650
650
650
600
450
380
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High Hardness Square End Mills

)=

DIN 6535
Form HA

& >

" Jw||Mc12| HRc
A% 0.4 um 68

(&7

J AITIN

Ctemasse |01

60HD 06006
60HD 08008
60HD 10010
60HD 12012
60HD 16016

6.0
8.0
10.0
12.0
16.0

R s | e | D5 | L3 Lt D4
16 50 6

20
25
30
40

60 8
75 10
75 12
100 16

2
ap
I
W
Max ap W ap w ap w
) 1.0 D1 0.02 D1 1.0 D1 0.15 D1 1D1 0.2 D1
cutting
depth

Cabon Steels. Alloy Steels

$45C . FC . FCD.
SCM . S50C . SKS ...
HRc 30

S F
(min-1) (mm/min)
12000 3000
9000 2400
6900 2100
6000 2400
4500 2100

[ High Peformance Cutting Tools

)

Alloy Steels. Tool Steels
Sc.SNCM . SKD11 .
SKD61 . NAKSO ...

HRc 50
S F
(min-1) (mm/min)
8000 2000
6700 1900
5000 1600
4300 1700
2500 1000

o

Hadened Steels

S
(min-1)
5600
3600
3000
2400
1600

SKD11

HRc 60

F
(mm/min)
1400
1200
900
1000
700

60HD 1212
[2x6Tx30x75

de

11

N

N\

oD4
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-G Long Flute Square End Mills

GEHBHR - @A

50 HG femoode L DULR LR s L Ds Ll L D4

60HG 06006
60HG 08008 75 8
60HG 10010 10.0 40 100 10
60HG 12012 12.0 45 100 12
60HG 16016 16.0 64 150 16
60HG 20020 20.0 75 150 20
(T
*
N O
o X
Tl
o ©
©a
Qf
é?
a pI EZ
I
oD1
/ W
Q
°
Max ap w ap w
) 3.0D1 0.01D1 3.0 D1 0.005 D1
cutting
[N </< depth
'_ Cabon Steels. Alloy Steels Alloy Steels. Tool Steels Hadened Steels
) A S45C . FC . FCD. Sc.SNCM . SKD11 .
&5 SKD11
m’ SCM . S50C . SKS ... SKD61 . NAK8O ...
(“” HRc 30 HRc 50 HRc 60
i S F s F s F
ij (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
oD4 6 1900 400 1500 300 1200 220
" 8 1500 380 1100 280 900 200
10 1200 360 850 260 750 190
12 1000 340 700 230 650 180
16 750 280 550 200 450 150
20 600 240 450 170 350 120
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P (.
| & )

~

MG 9
0.2 um

o | )

Item code D1 R B ap D5 L3 L1 D4
36 75 150 12

60HK 12012 12.0
60HK 16016 16.0 65 80 150 16
60HK 20020 20.0 65 100 150 20
2
ap
I
W
Max ap s ap W
) 3.0D1 0.01 D1 3.0D1 0.005 D1
cutting
depth

Hadened Steels

Cabon Steels. Alloy Steels Alloy Steels. Tool Steels
S45C . FC . FCD. Sc.SNCM . SKD11. SKD11
SCM . S50C . SKS ... SKD61 . NAKSO ...
HRc 30 HRc 50 HRc 60
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
1000 340 700 230 650 180
750 280 550 200 450 150
600 240 450 170 350 120

( High Peformance Cutting Tools ]
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 BOHK 1212
= |2x6Tx36x150

®
k

11

;NANN\\

de
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DIN 6535
Form HA
S I

62HA 1212
|2XR2x6Tx26x80

oD1

RN\
PNNN\N\

11

oD4

122

Item code
62HA 06056 6.0 0.5 13 55 6
62HA 06106 6.0 1.0 13 55 6
62HA 08058 8.0 0.5 19 60 8
62HA 08108 8.0 1.0 19 60 8
62HA 10051 10.0 0.5 22 70 10
62HA 10101 10.0 1.0 22 70 10
62HA 12055 12.0 0.5 26 80 12
62HA 12105 12.0 1.0 26 80 12
62HA 12155 12.0 1.5 26 80 12
62HA 12205 12.0 2.0 26 80 12
62HA 12255 12.0 2.5 26 80 12
~ 62HA 16056 16.0 0.5 32 90 16
62HA 16106 16.0 1.0 32 90 16
62HA 16156 16.0 1.5 32 90 16
62HA 16206 16.0 2.0 32 90 16
62HA 16256 16.0 2.5 32 90 16
62HA 16306 16.0 3.0 32 90 16
ap
W
Max ap w ap W ap w
—- 1.0 D1 0.02 D1 1.0 D1 0.15 D1 1D1 0.2D1
depth

Cabon Steels. Alloy Steels
$45C . FC . FCD.

Alloy Steels. Tool Steels
Sc.SNCM. SKD11.

Hadened Steels

SKD11
SCM . S50C . SKS ... SKD61 . NAKSO ...
HRc 30 HRc 50 HRc 60
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
12000 3000 8000 2000 5600 1400
9000 2400 6700 1900 3600 1200
6900 2100 5000 1600 3000 900
6000 2400 4300 1700 2400 1000
4500 2100 2500 1000 1600 700

[ High Peformance Cutting Tools
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DIN 6535 MG9 [l HRc :
%@4 Form HA %
Item code D1 R B ap ]} L3 L1 D4 6 2 H D
62HD 08058 8.0 0.5 24 70 8
62HD 08108 8.0 1.0 24 70 8
62HD 10051 10.0 0.5 30 80 10
62HD 10101 10.0 1.0 30 80 10
62HD 10151 10.0 1.5 30 80 10
62HD 12055 12.0 0.5 36 95 12
62HD 12105 12.0 1.0 36 95 12
62HD 12155 12.0 1.5 36 95 12
62HD 12205 12.0 2.0 36 95 12
62HD 16056 16.0 0.5 48 110 16
62HD 16106 16.0 1.0 48 110 16
62HD 16156 16.0 1.5 48 110 16
62HD 16206 16.0 2.0 48 110 16
@
oD1
ap R N
W L V /
ﬂgx
Max ap W ap W ap w
. 1.0D1 0.02 D1 1.0D1 0.15 D1 1D1 0.2 D1
cutting r
depth
Cabon Steels. Alloy Steels Alloy Steels. Tool Steels Hadened Steels
S45C . FC . FCD. Sc.SNCM . SKD11.
SKD11
SCM . S50C . SKS ... SKD61 . NAKSO ...
HRc 30 HRc 50 HRc 60
s F s F s F 2D4
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
12000 3000 8000 2000 5600 1400
9000 2400 6700 1900 3600 1200
10 6900 2100 5000 1600 3000 900
12 6000 2400 4300 1700 2400 1000
16 4500 2100 2500 1000 1600 700
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-G High Hardness Corner Radius End Mills

DIN 6535 . MG12 || HRc .
() EHESEE -

62 HH | lemoode L0t LR s e DS e Lt Dd

62HH 06006

62HH 08008 0 3 10 7 70 50 8
62HH 10010 10.0 0.5 12 9.60 75 10
62HH 12012 | 12.0 0.5 15 11.50 75 12
62HH 16016 | 16.0 1.0 24 15.40 100 16

60HM 1205
[2XR0.5x6Tx15x75

2

A gD1 ap Z

€1
de
NN\
AN
=

sa

Max ap W ap w ap w
) 1.0 D1 0.02 D1 1.0 D1 0.015 D1 1.0 D1 0.01 D1
cutting
N
depth

Cabon Steels. Alloy Steels Alloy Steels. Tool Steels Hadened Steels
S45C . FC . FCD. Sc.SNCM . SKD11. SKD11
SCM . S50C . SKS ... SKD61 . NAKS0 ...
HRc 30 HRc 50 HRc 60
. S F S F S F
gi ;4 (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)

! 15000 4000 9500 2500 6800 1800
11000 3000 8000 2300 4400 1500
8500 2500 6000 2000 3600 1100
7200 2800 5200 2000 2900 1200
5500 2500 3000 1200 2000 900
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DIN 6535
Form HA
1

Item code D1 R B ap D5
62HP 06056 6.0 0.5 7 5.50
62HP 06106 6.0 1.0 7 5.50
62HP 08058 8.0 0.5 9 7.40
62HP 08108 8.0 1.0 9 7.40
62HP 10051 10.0 0.5 11 9.20
62HP 10101 10.0 1.0 11 9.20
62HP 10151 10.0 1.5 11 9.20
62HP 10201 10.0 2.0 11 9.20
62HP 12055 12.0 0.5 12 11.00
62HP 12105 12.0 1.0 12 11.00
62HP 12155 12.0 1.5 12 11.00
62HP 12205 12.0 2.0 12 11.00

|2XR2x6Tx12x95

o
S
ol
E=
N
©

g@ @Q

11

L
ap
W
Max ap w ap w ap w
) 1.0 D1 0.02 D1 1.0 D1 0.015 D1 1.0 D1 0.01 D1
cutting
depth
Cabon Steels. Alloy Steels Alloy Steels. Tool Steels Hadened Steels
$45C . FC . FCD. Sc.SNCM . SKD11. SKD11
SCM . S50C . SKS ... SKD61 . NAKSO ...
HRc 30 HRc 50 HRc 60
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
15000 4000 9500 2500 6800 1800
11000 3000 8000 2300 4400 1500
8500 2500 6000 2000 3600 1100
7200 2800 5200 2000 2900 1200
16 5500 2500 3000 1200 2000 900
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2=de  Roughing S End Mill
- 3\
DIN 6535 . @
Porm A ]| Mo || HRe | BHANE | <2 (7 @
35° A€ 0.6 pm 60
\ /
65HA 06006 6.0 16 50 6
65HA 08008 8.0 20 60 8
65HA 10010 10.0 25 75 10
65HA 12012 12.0 30 75 12
65HA 16016 16.0 40 100 16
65HA 20020 | 20.0 45 100 20
LO!
S
o O
e
= g
0 R
F o
9
Max W ap w ap
Al X 0,5D1 1,5 D1 0,3 D1 1,0 D1
@ cutting
depth
' Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels
@ f-‘/ $45C, FC, FCD, Sc, SNCM, SKD11, Titanium alloy T Heat Resitant A||°ys
w* SCM, S50C, SKS,. SKD61, NAKSO0 ,.. X5CrNi18-10 Inconel
@ﬂ HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60
S F S F S F S F S F
@D1 (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
6 8000 960 6400 680 3200 290 2700 340 2100 75
8 6000 1050 4800 760 2400 340 2000 400 1600 95
10 4800 1050 3800 760 1900 340 1600 400 1300 105
12 4000 960 3200 700 1600 320 1300 400 1100 110
16 3000 840 2400 620 1200 300 1000 360 800 110
20 2400 760 1900 560 1000 300 800 320 600 100
Max W ap w ap
X D1 1,0 D1 D1 0,5 D1
cutting
-
= depth
" Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels
w@ 93/ $45C, FC, FCD, Sc, SNCM , SKD11, Titanium alloy TR Heat Resitant AIons
w* SCM, S50C, SKS ,. SKD61, NAKS0 ,.. X5CrNi18-10 Inconel
(sﬂ HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60
| S F S F S F S F S F
ﬁb 4 (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
6 6400 720 5300 480 2700 200 1600 200 1100 30
8 4800 800 4000 520 2000 220 1200 220 800 35
10 3800 800 3200 520 1600 220 1000 220 600 35
12 3200 750 2700 520 1300 210 800 210 500 40
16 2400 620 2000 450 1000 180 600 180 400 45
20 1900 540 1600 400 800 160 500 160 300 40
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Roughing Square End Mills

(2

2

DIN 6535
Form HA

MG 10
0.6 pm

(e

HRc
60

TiALN

7

Item code
65NA 06006
65NA 08008 8.0
65NA 10010 10.0
65NA 12012 12.0
65NA 16016 16.0
65NA 20020 20.0
Max w ap
) 0,5D1 1,5 D1
cutting
depth

Cabon Steels, Alloy Steels
845C, FC, FCD,

s@@\

{
&
SCM, S50C, SKS ,.

HRc 30
S F
(min-1) (mm/min)
6 8000 960
8 6000 1050
10 4800 1050
12 4000 960
16 3000 840
20 2400 760
Max W ap
. D1 1,0 D1
cutting
depth

Cabon Steels, Alloy Steels
845C, FC, FCD,
SCM, S50C, SKS ,.
HRc 30

A
o7,
S F
(min-1) (mm/min)
6
8

6400 720
4800 800
10 3800 800
12 3200 750
16 2400 620
20 1900 540

Alloy Steels, Tool Steels
Sc, SNCM, SKD11,
SKD61, NAKS0 ,..

HRc 45

S F
(min-1) (mm/min)
6400 680
4800 760
3800 760
3200 700
2400 620
1900 560

Alloy Steels, Tool Steels
Sc, SNCM, SKD11,
SKD61 , NAKSO ,..
HRc 45

S F
(min-1) (mm/min)
5300 480
4000 520
3200 520
2700 520
2000 450
1600 400

( High Peformance Cutting Tools

)

20
25
30
40
45

Austenic Stainless Steel
Titanium alloy
X5CrNi18-10
X5CrNiMo17-12-2

S F
(min-1) (mm/min)
3200 290
2400 340
1900 340
1600 320
1200 300
1000 300

Austenic Stainless Steel
Titanium alloy
X5CrNi18-10
X5CrNiMo17-12-2

S F
(min-1) (mm/min)
2700 200
2000 220
1600 220
1300 210
1000 180

800 160

LR | s | e | D5 | L3 Lt D4
6.0 16 50 6

W ap
0,3 D1 1,0 D1
Hadened Steels
SKD11
HRc 60
S F
(min-1) (mm/min)

2700 340
2000 400
1600 400
1300 400
1000 360
800 320
W ap
D1 0,5D1
Hadened Steels
SKD11
HRc 60
S F
(min-1) (mm/min)
1600 200
1200 220
1000 220
800 210
600 180
500 160

60 8
75 10
75 12
100 16
100 20

65NA 1212
[2x4Tx30x75

Sﬂ@ﬂ

Heat Resitant Alloys

Inconel
S F

(min-1) (mm/min)

2100 75 oD1
1600 95

1300 105

1100 110

800 110 [

600 100

LN
Heat Resitant Alloys
Inconel
S F ;

(min-1) (mm/min) T
1100 30 oD4
800 35

600 35

500 40

400 45

300 40
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DIN 6535
Form HA

D:

HR :
Baac

65 RA

128

[2x4Tx26x85

65RA 1212

.G

. oD1

11

de

Item code D1 R B ap D5 K L1 D4
65RA 06006 | 6.0 16 60 6
65RA 08008 | 8.0 16 65 8
65RA 10010 | 10.0 22 70 10
65RA 12012 | 12.0 26 85 12
65RA 14014 | 14.0 26 85 14
65RA 16016 | 16.0 32 90 16
65RA 20020 | 20.0 38 105 20

Z4=<@12
Z5=0140 16
26 =020

FOR INOX
INCONEL

TITAN

Max W ap W ap
. 0,5 D1 1,5 D1 0,3 D1 1,0 D1
cutting
depth
Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels
$845C, FC, FCD, Sc, SNCM, SKD11, Titanium alloy T Heat Resitant A||°ys
SCM, S50C, SKS ,. SKD61, NAKS0 ,.. X5CrNi18-10 Inconel
HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60
S F S F S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
8000 960 6400 680 3200 290 2700 340 2100 75
6000 1050 4800 760 2400 340 2000 400 1600 95
4800 1050 3800 760 1900 340 1600 400 1300 105
4000 960 3200 700 1600 320 1300 400 1100 110
3000 840 2400 620 1200 300 1000 360 800 110
2400 760 1900 560 1000 300 800 320 600 100
Max W ap W ap
. D1 1,0D1 D1 0,5 D1
cutting
depth
Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels
$45C , FC, FCD, Sc, SNCM, SKD11, Titanium alloy T Heat Resitant AIons
SCM, S50C, SKS ,. SKD61, NAKS0 ,.. X5CrNi18-10 Inconel
HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60
S F S F S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
6400 720 5300 480 2700 200 1600 200 1100 30
4800 800 4000 520 2000 220 1200 220 800 35
3800 800 3200 520 1600 220 1000 220 600 35
3200 750 2700 520 1300 210 800 210 500 40
2400 620 2000 450 1000 180 600 180 400 45
1900 540 1600 400 800 160 500 160 300 40

o]
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DIN 6535 .

HRS I amin
68

V-, Yaavy
Form HA m
1 4
Item code D1 R B ap D5 L3 L1 6 5 YA
65YA 06006 6.0 16 5,80 20 60
65YA 08008 8.0 16 7,70 26 65
65YA 10010 10.0 22 9,60 31 70
65YA 12012 12.0 26 11,50 37 85
65YA 16016 16.0 32 15,50 51 100 16
65YA 20020 20.0 38 19,20 59 110 20
Z4=<012
lp]
(e¢]
NS
i
=
<
5 X
g &
9
Max w ap W ap
. 0,5 D1 1,5D1 0,3 D1 1,0 D1
cutting
depth
' Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels
i@ ('2/ $45C , FC, FCD, Sc, SNCM, SKD11, Titanium alloy T Heat Resitant A||°ys
w* SCM, S50C, SKS ,. SKD61, NAKSO ,.. X5CrNi18-10 Inconel
§” HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60
S F S F S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
6 8000 960 6400 680 3200 290 2700 340 2100 75
8 6000 1050 4800 760 2400 340 2000 400 1600 95
10 4800 1050 3800 760 1900 340 1600 400 1300 105
12 4000 960 3200 700 1600 320 1300 400 1100 110
16 3000 840 2400 620 1200 300 1000 360 800 110
20 2400 760 1900 560 1000 300 800 320 600 100
Max w ap W ap
q D1 1,0 D1 D1 0,5 D1
cutting
depth
' Cabon Steels, Alloy Steels Alloy Steels, Tool Steels Austenic Stainless Steel Hadened Steels
@ s $45C , FC, FCD, Sc, SNCM, SKD11, Titanium alloy T Heat Resitant AIons
W’ SCM, S50C, SKS . SKD61, NAKSO ,.. X5CrNi18-10 Inconel
($” HRc 30 HRc 45 X5CrNiMo17-12-2 HRc 60
S F S F S F S F ) F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
6 6400 720 5300 480 2700 200 1600 200 1100 30 ¢b4
ap 1 8 4800 800 4000 520 2000 220 1200 220 800 35
% 10 3800 800 3200 520 1600 220 1000 220 600 35
7 12 3200 750 2700 520 1300 210 800 210 500 40
16 2400 620 2000 450 1000 180 600 180 400 45
20 1900 540 1600 400 800 160 500 160 300 40

( High Peformance Cutting Tools
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Spot drill

@

DIN 6535 ' #F 1l mc10 | HRe u . 3
@ &% @ D.: [0.6 pm}{ 55 } Coa:ed @ @ -’

70 HG HP EEIEEEIENEEIENCNCEEEN

70HG 03003 90° 3

HX 70HG 04004 4 0 90° 50 4

70HG 06006 6.0 90° 12 50 6

70HG 08008 8.0 90° 16 60 8

70HG 10010 10.0 90° 20 75 10

70HG 12012 12.0 90° 24 75 12

70HG 16016 16.0 90° 30 100 16

70HG 20020 20.0 90° 30 100 20

Un
Coated

ﬂﬂﬂﬂﬂ--ﬂ

70HP 03003 90° 3

70HP 04004 4 0 90° 50 4

70HP 06006 6.0 90° 12 50 6

70HP 08008 8.0 90° 16 60 8

70HP 10010 10.0 90° 20 75 10

70HP 12012 12.0 90° 24 75 12

70HP 16016 16.0 90° 30 100 16

70HP 20020 20.0 90° 30 100 20
tomcnie bR s o o

70HX 03003 3
70HX 04004 4 0 120° 4
70HX 06006 6.0 120° 12 50 6
70HX 08008 8.0 120° 16 60 8
70HX 10010 10.0 120° 20 75 10
70HX 12012 12.0 120° 24 75 12
B 70HX 16016 | 16.0 120° 30 100 16
70HX 20020 | 20.0 120° 30 100 20

oD1

.
f% i

it

Centering

de

11

. - X Chamfer Interpolation
Chamfering Drilling V-Grooving longitudinal drilling

oD4
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Long Shank Spot Drills

DIN 6535 ' & 1'mG10 || HRe . S
‘% @:ﬂmmHA @ D.: {0.6pm}{ 55 J @ @ A-Qi

EENEEERFEENCEEREREE 70 NF NM

70NF 06006 90°

70NF 08008 8.0 90° 16 100 8 - @
70NF 10010 10.0 90° 20 100 10 D\ﬂ T R 2
70NF 12012 12.0 90° 24 100 12

70NF 16016 16.0 90° 30 150 16

70NF 20020 | 20.0 90° 30 150 20

|
temoode DR 8 L L Ds Ll L D4 a

70NM 06006

70NM 08008 8 0 120° 100

70NM 10010 | 10.0 120° 20 100 10
70NM 12012 | 12.0 120° 24 100 12
70NM 16016 | 16.0 120° 30 150 16
70NM 20020 | 20.0 120° 30 150 20

|
temoode LD LR R L L Ds Ll L D

70NT 04004 90° 120

70NT 06006 6 0 90° 15 140

70NT 08008 8.0 90° 17 165 8
70NT 10010 10.0 90° 20 185 10
70NT 12012 12.0 90° 25 205 12
70NT 16016 16.0 90° 30 230 16

Y
f
temoode DR 8 L L Ds Ll L D4

70RC 04004

70RC 06006 142° 140

70RC 08008 8.0 142° 17 165 8
70RC 10010 | 10.0 142° 20 185 10
70RC 12012 | 12.0 142° 25 205 12
70RC 16016 | 16.0 142° 30 230 16

‘ oD1

GW

é ( \ (

\  Centering | \ Chclmfer'mg \ Drilling ) \\\VfGrooving

de
NN
7

11

Chamfer ‘ Interpolation
\_longitudinal / \__ diling

oD4
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Chamfering End Mills

DIN ' MG 10 HRc .
E’Q Porm A e D.: osum| | =5 | AR @ @

70 RL RV EEIEEEENEEICICEEEEEN

70RL 01004 4
70RL 02006 90° 2 o 50 6
70RL 02008 2.0 90° | 3.0 50 8
70RL 02010 2 o 90° 4 0 75 10
70RL 02012 90° 12

lﬂﬂnﬂlﬂ--m
70RM 01004 4
70RM 02006 2 o 60° 50 6
70RM 02008 2.0 60° 3.0 50 8
70RM 02010 2.0 60° 4.0 75 10
70RM 02012 2.0 60° | 5.0 75 12

A

EW

S, @GP, TORL 02012

11

Chamfer Interpolation

Chamfering V-Grooving longitudinal drilling
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Corner Rounding End Mills

DIN 6235 ' D > MG 10 || HRc Un @
e @ 06um || 55 ||Coated

EICErICETETEEE 70 RR
70RR 00504 1.1 0.25 50 4
70RR 00604 1.2 0.30 50 4
70RR 00704 1.3 0.35 50 4
70RR 00804 1.4 0.40 50 4 ¥ X
70RR00904 1.5 045 50 4 o N
70RR 01004 1.5 0.50 50 4
70RR 01504 1.5 0.75 50 4
70RR 02004 1.5 1.0 50 4 |
70RR 02506 1.5 1.25 50 6 |
70RR 03006 1.5 1.5 50 6
70RR 03506 1.5 1.75 50 6
70RR 04006 1.5 2.0 50 6
70RR 05008 1.5 2.5 60 8
70RR 06008 1.5 3.0 60 8
70RR 08012 2.0 4.0 75 12
70RR 10016 3.0 50 100 16
70RR 12016 3.0 6.0 100 16
(o0
(@)
@
«©
(@)
@
A o
O
N~
e 4
n

y

D4 —m oD1
B Nif
‘ -
— + 0,05

| }

‘#

D1

oD4

133

\: High Peformance Cutting Tools :\




L7, Deburring and Chamfering End Mills

DelEl]] BHE

emoode LDULR LB L e L Ds Ll LU D4

70 RV

70RV 01806 6
70RV 02806 45° 2 2 100 6
70RV 03806 3.8 45° 2.0 2.9 10 100 6
70RV 05806 5.8 45° 2.0 3.9 15 100 6
70RV 07806 7.8 45° 2.0 100 6
70RV 09806 9.8 45° 4.0 100 6
70RV 11806 11.8 45° 4.0 100 6
70RV 13808 13.8 45° 5.0 100 8
70RV 15810 15.8 45° 5.0 100 10
B
o
| \
!
m g
&
——
I
A
‘ . i . feed f (mm/U) for countersinker @
— Material cutting speed Vc (m/min)
- | 3-10 12
‘ Steel up to 500 N/mm2 45-75 0,03-0,08 0,08 -0,10
i Steel up to 800 N/mm2 45-75 0,03-0,08 0,08-0,10
! Steel over 800 N/mm2 30-45 0,02 -0,05 0,04 - 0,08
‘ Stainless steel 22-40 0,02 - 0,05 0,04 - 0,08
| Heat resisting steel 12-24 0,02 - 0,04 0,03 - 0,06
v ‘ Cast iron, malleable cast iron 22-45 0,04 - 0,08 0,08-0,12
- HHC < 65 HRC 25-45 0,03 -0,07 0,05-0,10
»‘®D4‘« Aluminium, alu. alloy over 80 HB 75 -150 0,04 -0,10 0,10-0,20
Brass, bronze, copper, leaded bronze all 38-75 0,04 - 0,08 0,08 -0,12
Plastics 38-75 0,03 -0,08 0,08-0,12
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Deburring and Chamfering End Mills

9@@

®

-

DIN 6535
Form HA

Y I

2

45

e

MG 10 | HRc
0.6 pm 55

J TiALN

B

9

(
.

70YC 08026

70YC 08036 0 3
70YC 08046 8.0 0.4
70YC 08056 8.0 0.5
70YC 10086 10.0 0.8
70YC 10106 10.0 1.0
70YC 10126 10.0 1.2
70YC 10156 10.0 1.5

Material

Steel up to 500 N/mm2

Steel up to 800 N/mm2

Steel over 800 N/mm2

Stainless steel

Heat resisting steel

Cast iron, malleable cast iron

HHC < 65 HRC

Aluminium, alu. alloy over 80 HB

Brass, bronze, copper, leaded bronze all
Plastics

High Peformance Cutting Tools :\

7.2
7.0
8.4
8.0
7.6
7.0

cutting speed Vc (m/min)

45-75
45-75
30-45
22-40
12-24
22 -45
25-45
75-150
38-75
38-75

o

100
100
100
100
100
100
100

| femoode |0t R L8 e DML L L De

DO OO OO

LD

feed f (mm/U) for countersinker @

3-10
0,03 -0,08
0,03 -0,08
0,02 - 0,05
0,02 - 0,05
0,02 - 0,04
0,04 - 0,08
0,03 -0,07
0,04 -0,10
0,04 - 0,08
0,03 - 0,08

12
0,08 -0,10
0,08 -0,10
0,04 - 0,08
0,04 - 0,08
0,03 - 0,06
0,08 -0,12
0,05-0,10
0,10 - 0,20
0,08 -0,12
0,08 -0,12

70 YC

L1




I N\
DIN 6535 .
Porm A » || MG10 | | FIRC | S @
 — C"“ g8 | 06um 55
\ /
70 YT tomcode | D1 R | £ s omn| L L1 i |
70YT 05304 5.3 90° 40 4
70YT 06305 6.3 90° 45 5
70YT 08306 8.3 90° 50 6
70YT 10406 10.4 90° 50 6
70YT 12408 12.4 90° 56 8
70YT 16510 16.5 90° 60 10
70YT 20510 20.5 90° 63 10
70YT 25010 25.0 90° 67 10
CBN Fully Ground
* A better and sharper cutting
edge is achieved-without burrs
Big Round Grooves
* Professional-cutting angle
at the cutting edge
* Qutstanding chip formation
* Qutstanding flawless chip removal
%! o
o
High carbon | High carbon Alloyed Cast Cast CuZn CuzZn Aluminium Thermo- Duro-
struc. steel struc. steel steel iron iron alloy alloy alloy plastics plastics
@D1 Material up to up to up to 1000 up to over brittle tough up to
~ 700 N/mm?® | 700 N/mm? N/mm? 250 N/mm?® | 250 N/mm?* 1% Si
i Vc =m/min 20 15 10 10 8 40 20 20 15 10
. Cooling Cutting Cutting Cutting Compressed | Compressed | Compressed | Compressed Cutting Water Compressed
lubricant spray spray spray air air air air spray air
rp.m. rp.m. rp.m. rp.m. rp.m. rp.m. rp.m. rp.m. rp.m. rp.m.
4,3 1481 1 741 741 593 2963 1481 1481 111 741
\ 50 1274 955 637 637 510 2548 1274 1274 955 637
' . 6,0 1062 796 531 531 425 2123 1062 1062 796 531
‘ 6,3 1011 758 506 506 404 2022 1011 1011 758 506
i 7,0 910 682 455 455 364 1820 910 910 682 455
, 8,0 796 597 398 398 318 1592 796 796 597 398
| 83 767 576 384 384 307 1535 767 767 576 384
' 10,0 637 478 318 318 255 1274 637 637 478 318
\ 104 612 459 306 306 245 1225 612 612 459 306
11,5 554 415 277 277 222 1108 554 554 415 277
@ D4 124 514 385 257 257 205 1027 514 514 385 257
15,0 425 318 212 212 170 849 425 425 318 212
16,5 386 290 193 193 154 772 386 386 290 193
19,0 335 251 168 168 134 670 335 335 251 168
20,5 3N 233 155 155 124 621 3N 3N 233 155
23,0 277 208 138 138 m 554 277 277 208 138
25,0 255 191 127 127 102 510 255 255 191 127
31,0 205 154 103 103 82 41 205 205 154 103
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Micro Diameter Square End Mills

HRc
40

DIN 6535
Form HA

Y I

L

BEE -

=7

temoode DR L e L L Ds Ll LD

75AE 00504 | 0.50 1.5 4
75AE 00604 | 0.60 1.5 4
75AE 00804 | 0.80 2 50 4
75AE 01006 1.0 3 50 6
75AE 01206 1.2 4 50 6
75AE 01506 1.5 4 50 6
75AE 01806 1.8 5 50 6
75AE 02006 2.0 6 50 6
75AE 03006 3.0 9 50 6
75AE 04006 4.0 12 50 6
75AE 05006 5.0 15 50 6
75AE 06006 6.0 18 50 6
75AE 08008 8.0 20 60 8
75AE 10010 | 10.0 25 75 10
75AE 12012 | 12.0 30 75 12
75AE 16016 | 16.0 45 100 16
75AE 20020 | 20.0 45 100 20

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

75 AE

Max ap W
. 1.5D 0.1D
‘ cutting
depth
NW @ Aluminium Aluminium alloy = Aluminium alloy
¢$
@‘
1070 2014-4032-5052-6061-7075 ACB5
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 37000 2000 16000 850 20000 1100
3 35000 2000 14000 850 18000 1100
4 26000 2000 11000 850 13000 1100
5 21000 2000 9000 850 10000 1100
6 17000 2000 7000 850 9000 1100
8 13000 2000 5500 850 7000 1100 oD1
10 11000 2000 7000 850 5500 1100
12 8800 2000 3600 850 4500 1100
a 16 6500 2000 3000 850 3500 1100 »
20 5300 2000 2200 850 2500 1100 kel
W Max ap L
cutting 05D |
depth
Aluminium Aluminium alloy = Aluminium alloy r
-
1070 2014-4032-5052-6061-7075 AC85 -
a
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 37000 800 16000 350 20000 450
3 35000 900 14000 450 18000 550
I 4 26000 1100 11000 550 13000 660
5 21000 1100 9000 550 10000 660
tap 6 17000 1100 7000 550 9000 660 |
/ 7 8 13000 1100 5500 650 7000 800 T
- 10 11000 1300 7000 650 5500 800 oD4
D1 12 8800 1300 3600 800 4500 800
16 6500 1100 3000 550 3500 900
20 5300 1100 2200 550 2500 650
( High Peformance Cutting Tools )
. J




a@a Square End Mills

r 2 2 ~
DIN 6535 . ® | MG10 | HRc Un A= ‘
@ % L @ N % {0.6 pm} { 40 } Coated @ m’ -’
75 AH mnnnlﬂ--lzl
75AH 01006 6
75AH 02006 6
75AH 03006 3.0 9 50 6
v 75AH 04006 4.0 12 50 6
75AH 05006 5.0 15 50 6
75AH 06006 6.0 18 50 6
75AH 08008 8.0 20 60 8
75AH 10010 10.0 30 75 10
75AH 12012 12.0 30 75 12
75AH 16016 16.0 45 100 16

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

Max ap W
. 1.5D 0.1D
cutting
depth
Al
()
2 @ / Aluminium Aluminium alloy = Aluminium alloy
= <
z Gilg
= 97
N~ 1070 2014-4032-5052-6061-7075 AC85
S F S F S F
n (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 37000 2000 16000 850 20000 1100
3 35000 2000 14000 850 18000 1100
4 26000 2000 11000 850 13000 1100
5 21000 2000 9000 850 10000 1100 ap
6 17000 2000 7000 850 9000 1100 i
8 13000 2000 5500 850 7000 1100 aﬁk
10 11000 2000 7000 850 5500 1100 w
12 8800 2000 3600 850 4500 1100
16 6500 2000 3000 850 3500 1100
20 5300 2000 2200 850 2500 1100
oD1 oD1
Max ap
. 0.1D
8 cutting =
S depth
I
\ @ c‘/ Aluminium Aluminium alloy = Aluminium alloy
&
E E \ @” 1070 2014-4032-5052-6061-7075 AC85
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 37000 800 16000 350 20000 450
3 35000 900 14000 450 18000 550
4 26000 1100 11000 550 13000 660 )L/
| | 5 21000 1100 9000 550 10000 660
T ‘ 6 17000 1100 7000 550 9000 660 lap
oD« D4 8 13000 1100 5500 650 7000 800 07
10 11000 1300 7000 650 5500 800 @D1
12 8800 1300 3600 800 4500 800
16 6500 1100 3000 550 3500 900
20 5300 1100 2200 550 2500 650
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Square End Mills

DIN 6535
Form HA

Y

655"
-

(o)t

>

G10 || HRc
0.6 pm 40

Un
Coated

(&7

75AL 01006
75AL 02006
75AL 03006
75AL 04006
75AL 05006
75AL 06006
75AL 08008
75AL 10010
75AL 12012
75AL 16016

3.0
4.0
5.0
6.0
8.0

10.0
12.0
16.0

9
12
15
18
20
30
30
45

50
50
50
50
60
75
75
100

temcote |0t LR L w0 L L L e

[ocdie>M oMo Moo >} o))

10
12
16

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

ap

(
.

7

@D1

High Peformance Cutting Tools

Aluminium alloy

2014-4032-5052-6061-7075

F
(mm/min)
850
850
850
850
850
850
850
850
850
850

Aluminium alloy

2014-4032-5052-6061-7075

Max ap w
. 1.5D 0.1D
cutting
depth
@ / Aluminium
o)
@ﬂ 1070
S F S
(min-1) (mm/min) (min-1)
2 37000 2000 16000
3 35000 2000 14000
4 26000 2000 11000
5 21000 2000 9000
6 17000 2000 7000
8 13000 2000 5500
10 11000 2000 7000
12 8800 2000 3600
16 6500 2000 3000
20 5300 2000 2200
Max ap
cutting R
depth
@ / Aluminium
@” 1070
S F S
(min-1) (mm/min) (min-1)
2 37000 800 16000
3 35000 900 14000
4 26000 1100 11000
5 21000 1100 9000
6 17000 1100 7000
8 13000 1100 5500
10 11000 1300 7000
12 8800 1300 3600
16 6500 1100 3000
20 5300 1100 2200

o

F
(mm/min)
350
450
550
550
550
650
650
800
550
550

Aluminium alloy

S
(min-1)
20000
18000
13000
10000
9000
7000
5500
4500
3500
2500

AC85

F
(mm/min)
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

Aluminium alloy

S
(min-1)
20000
18000
13000
10000
9000
7000
5500
4500
3500
2500

AC85

F
(mm/min)
450
550
660
660
660
800
800
800
900
650

&3, @GP., T5AL 06006

oD1 oD1
3
3
I
N N X
9
| |
L T
oD4 oD4
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Ball Nose End Mills

&= BL)E = @2

L1

75BA 01004 3 50
75BA 01504 1.5 0.75 4 50
75BA 02004 2.0 1 6 50
75BA 03003 3.0 1.5 6 50
75BA 03004 3.0 1.5 6 50
8

—_—
N o oA AW RSN

75BA 04004 4.0 2 50
75BA 06006 6.0 3 12 50
75BA 08008 8.0 4 16 60
75BA 10010 | 10.0 5 20 75
75BA 12012 | 12.0 6 24 75

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

., (GP, 75BA 06006

7 ‘ Max ap pf
) 01D | 02R
[ [ cutting
el T
< - depth

M
|
@ e‘, Aluminium Aluminium alloy = Aluminium alloy
Y
N N \ ($ﬂ 1070 2014-4032-5052-6061-7075 AC85
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
1 50000 2300 37000 2000 50000 1400
1.5 50000 3000 28000 2000 50000 1800
2 44000 4000 18500 2000 44000 2500
| | 3 28000 4000 11500 2000 28000 2500
D4 2D4 4 22000 4000 8800 2000 22000 2500
= 6 16000 4000 6400 2000 16000 2500
8 12000 4000 4800 2000 12000 2500
10 10000 4000 4000 2000 10000 2500
12 8000 4000 3200 2000 8000 2500

140

(" High Peformance Cutting Tools




Ball Nose End Mills

DIN 6535
Form HA
[@@‘J

@

9 (.
0'

|

HRc

&7|(£

| temoode L0t LR s e D5 e Lt D4

75BD 01004

75BD 01504 1 5 0.75

75BD 02004 2.0
75BD 03003 3.0
75BD 03004 3.0
75BD 04004 4.0
75BD 06006 6.0
75BD 08008 8.0
75BD 10010 | 10.0
75BD 12012 | 12.0

1
1

1
5
5

2
3
4
5
6

—
>lole oo o|sw

20
24

50
50
50
50
50
60
75
75

-_—
SIS EEIESENISIESENES

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

Max

cutting

depth

(" High Peformance Cutting Tools

ap pf
01D [ 02R
Aluminium
1070
S F
(min-1) (mm/min)

50000 2300
50000 3000
44000 4000
28000 4000
22000 4000

16000 4000
12000 4000
10000 4000
8000 4000

Alumin

ium alloy

2014-4032-5052-6061-7075

S
(min-1)
37000
28000
18500
11500

8800
6400
4800
4000
3200

o

F
(mm/min)
2000
2000
2000
2000
2000
2000
2000
2000
2000

Aluminium alloy

S
(min-1)
50000
50000
44000
28000
22000
16000
12000
10000

8000

AC85

F
(mm/min)
1400
1800
2500
2500
2500
2500
2500
2500
2500

A gD1 A gD1
|
S 3
N N
=
a
I I
|oD4| D4
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Long Shank Ball Nose End Mills

oENEEEBEEPEE

75 BH mnnnm--m

75BH 01006 2 6
75BH 02006 4 1 92 60 6
75BH 03006 3.0 6 2.90 25 70 6
75BH 04006 4.0 8 3.88 25 70 6
75BH 05006 5.0 10 4.80 25 70 6
75BH 06006 6.0 12 5.80 35 80 6
75BH 08008 8.0 16 7.70 35 80 8

20 9.60 45 90 10
24 11.50 50 100 12
26 13.20 60 100 14
30 15.0 92 150 16
40 19.0 92 150 20

75BH 10010 | 10.0
75BH 12012 | 12.0
75BH 14014 | 14.0
75BH 16016 | 16.0
75BH 20020 | 20.0

olNloloalwNo Do
oo

=
o

NON METALIC MATERIALS

A

GW

5, @GP, 75BH 06006

i FOR ALUMINIUM , NON FERROUS

D1 oD1 Max ap pf
» » cutting 0.1D 0.2R
B 2 depth
r oDs | |7 oDs
Aluminium Aluminium alloy = Aluminium alloy
1070 2014-4032-5052-6061-7075 AC85
N N
) S F S F S F
5‘3 (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
1 50000 2300 37000 2000 50000 1400
1.5 50000 3000 28000 2000 50000 1800
! ! 2 44000 4000 18500 2000 44000 2500
S : 3 28000 4000 11500 2000 28000 2500
b4 aI:L 4 4 22000 4000 8800 2000 22000 2500
6 16000 4000 6400 2000 16000 2500
8 12000 4000 4800 2000 12000 2500
10 10000 4000 4000 2000 10000 2500
2 12 8000 4000 3200 2000 8000 2500
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Square End Mills

4 Y i . |
DIN 6535 D ® | MG10 | HRc Un @
1 @ ¥ @ | 0.6um 40 Coated
J

\ J \

| temoode L0t LR s e D5 Ll Lt Dd
75CB 02006 6
75CB 03006 6
75CB 04006 4.0 12 50 6
75CB 05006 5.0 15 50 6
75CB 06006 6.0 18 50 6
75CB 08008 8.0 20 60 8
75CB 10010 | 10.0 30 75 10
75CB 12012 | 12.0 30 75 12
75CB 16016 | 16.0 45 100 16
75CB 20020 | 20.0 45 100 20

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

Max ap w
) 1.5D 0.1D
cutting
depth
©
o
8
@ / Aluminium Aluminium alloy = Aluminium alloy o
S 0
Giie 3
@” 1070 2014-4032-5052-6061-7075 AC85 =
9
o S F S F S F @
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) 9
2 37000 2400 16000 1000 20000 1300 @
3 35000 2400 14000 1000 18000 1300
4 26000 2400 11000 1000 13000 1300
a 5 21000 2400 9000 1000 10000 1300
P 6 17000 2400 7000 1000 9000 1300
8 13000 2400 5500 1000 7000 1300
aé]k 10 11000 2400 7000 1000 5500 1300
w 12 8800 2400 3600 1000 4500 1300
16 6500 2400 3000 1000 3500 1300
20 5300 2400 2200 1000 2500 1300
oD1 oD1
1
Max ap
. 0.1D W
cutting s

de
de

o
g
P N

@ e‘ Aluminium Aluminium alloy = Aluminium alloy
=,
e c -
” 1070 2014-4032-5052-6061-7075 AC85
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 37000 950 16000 380 20000 500
3 35000 1050 14000 500 18000 600
4 26000 1200 11000 600 13000 720 ‘ ‘
5 21000 1200 9000 600 10000 720 | |
Tap 6 17000 1200 7000 600 9000 720 ;I; ;DT
7 8 13000 1200 5500 700 7000 880 =
it 10 11000 1400 7000 700 5500 880
@D1 12 8800 1400 3600 880 4500 880
16 6500 1200 3000 600 3500 1000
20 5300 1200 2200 600 2500 700
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a@a Square End Mills

N\ 7 N
B HR M=l
@ i | B |oa | osum | | 40 | |concea || 2T || T Y=

75 CD temoode DR e L L Ds Ll L D4

75CD 02006 6
75CD 03006 3 0 50 6
75CD 04006 4.0 12 50 6
‘ 75CD 05006 5.0 15 50 6
75CD 06006 6.0 18 50 6
75CD 08008 8.0 20 60 8
75CD 10010 | 10.0 30 75 10
75CD 12012 | 12.0 30 75 12
75CD 16016 | 16.0 45 100 16
h 75CD 20020 | 20.0 45 100 20

#A FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

Max ap W
) 1.5D 0.1D
cutting
depth
©
(@) '
Q @ / Aluminium Aluminium alloy = Aluminium alloy
3 =
£ =%
5 ” 1070 2014-4032-5052-6061-7075 AC85 N
i) S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
o 2 37000 2400 16000 1000 20000 1300
@@ 3 35000 2400 14000 1000 18000 1300
4 26000 2400 11000 1000 13000 1300
5 21000 2400 9000 1000 10000 1300 ap
‘ 6 17000 2400 7000 1000 9000 1300
8 13000 2400 5500 1000 7000 1300 “ 4
10 11000 2400 7000 1000 5500 1300 W
12 8800 2400 3600 1000 4500 1300
16 6500 2400 3000 1000 3500 1300
20 5300 2400 2200 1000 2500 1300
oD1 oD1
Max ap
cutting Lo
Q Q
° © depth
7 7 @ / Aluminium Aluminium alloy = Aluminium alloy
H | I
- -
= = & (‘eﬂ 1070 2014-4032-5052-6061-7075 AC85
= S F S F S F
% (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 37000 950 16000 380 20000 500
3 35000 1050 14000 500 18000 600
4 26000 1200 11000 600 13000 720
i i 5 21000 1200 9000 600 10000 720
—— —F— 6 17000 1200 7000 600 9000 720 tap
|2D4| 2D4 8 13000 1200 5500 700 7000 880 Z
10 11000 1400 7000 700 5500 880 @01
12 8800 1400 3600 880 4500 880
16 6500 1200 3000 600 3500 1000
20 5300 1200 2200 600 2500 700

144

\f High Peformance Cutting Tools j\

o



Square End Mills L.

O =) 18 (26 | B 1)=&

(. J S

mnnnm--m 75 CFE
75CF 02006 6 : ’
75CF 03006 3 o 50 6
75CF 04006 @ 4.0 12 50 6
75CF 05006 5.0 15 50 6
75CF 06006 @ 6.0 18 50 6
75CF 08008 = 8.0 20 60 8
75CF 10010 | 10.0 30 75 10
75CF 12012 | 12.0 30 75 12
75CF 16016 = 16.0 45 100 16
75CF 20020 = 20.0 45 100 20

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

Max ap w
) 1.5D 0.1D
cutting
depth

©
Aluminium Aluminium alloy = Aluminium alloy 8 1
<) |
L
_ i 1070 2014-4032-5052-6061-7075 AC85 8 i
N :
s F s F S F g \
min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) @ \
37000 2400 16000 1000 20000 1300 d ﬁ
35000 2400 14000 1000 18000 1300 @ i
26000 2400 11000 1000 13000 1300
ap 21000 2400 9000 1000 10000 1300
17000 2400 7000 1000 9000 1300 |
aﬁk 13000 2400 5500 1000 7000 1300
w 11000 2400 7000 1000 5500 1300
8800 2400 3600 1000 4500 1300
6500 2400 3000 1000 3500 1300
5300 2400 2200 1000 2500 1300
oD1 oD1
Max ap N
. 0.1D W
cutting
[ / Q
depth ° % °
Aluminium Aluminium alloy = Aluminium alloy K
N N X
1070 2014-4032-5052-6061-7075 AC85
o NP PR g :
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) °
2 37000 950 16000 380 20000 500
3 35000 1050 14000 500 18000 600
4 26000 1200 11000 600 13000 720
5 21000 1200 9000 600 10000 720 i i
fap 6 17000 1200 7000 600 9000 720 —— i
v 8 13000 1200 5500 700 7000 880 |2D4| 2D4
@D1 10 11000 1400 7000 700 5500 880
12 8800 1400 3600 880 4500 880
16 6500 1200 3000 600 3500 1000
20 5300 1200 2200 600 2500 700
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-G Long Flute Square End Mills

r N ’ 3 v
6 [ | T |G e R |fecma 2] T =7 |2

75 CH emoode L DULR LB L D5 L e L L D

75CH 02006 6
75CH 03006 3 0 75 6
. 75CH 04006 4.0 16 75 6
75CH 05006 5.0 20 75 6
75CH 06006 6.0 25 75 6
75CH 08008 8.0 32 75 8
75CH 10010 | 10.0 50 100 10
75CH 12012 | 12.0 50 100 12
75CH 16016 | 16.0 65 150 16
75CH 20020 | 20.0 75 150 20

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

Max ap w
. 2.5D1 0.15D1
cutting
depth
@ { Aluminium Aluminium alloy = Aluminium alloy
© m’
o
g o7,
o 1070 2014-4032-5052-6061-7075 AC85
mC —~
ﬁ o S F S F 5 F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
@ 2 30000 600 15000 250 18000 300
3 26000 600 11000 250 13500 300
@ 4 20000 600 8500 250 10000 300
| 5 15600 600 6700 250 8000 300 ap
j 13500 600 5500 250 6700 300
| 8 10000 600 4200 250 5000 300 4
10 7500 600 3300 250 4000 300 1
12 6700 600 2700 250 3400 300 w
16 5000 600 2300 250 2500 300
20 4000 600 1700 250 2000 300
oD1 oD1
Max ap
. 0.6D1
[ [ cutting
T T
depth
Aluminium Aluminium alloy  Aluminium alloy
N N
1070 2014-4032-5052-6061-7075 AC85
a %) S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 30000 500 15000 250 18000 300
3 26000 500 11000 250 13500 250
i i 4 20000 550 8500 250 10000 250
— — 5 15600 550 6700 200 8000 250
oD4 oDa 13500 550 5500 200 6700 250 Tap
8 10000 600 4200 200 5000 250 Z
10 7500 600 3300 200 4000 250 —
12 6700 600 2700 200 3400 250 @D1
16 5000 500 2300 200 2500 250
20 4000 500 1700 200 2000 250
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Square End Mills L.

r 3 r ) e
B HR Mo
G ||| T (L lia | R Lo 2| T =T

\ /

| temcods | D1 | R_| A | | D5 | 13| L1 | D4 75 CK
16 50 6

75CK 06006 6.0

75CK 08008 | 8.0 20 60 8
75CK 10010 | 10.0 25 75 10 = -
75CK 12012 | 12.0 30 75 12 |

75CK 16016 | 16.0 40 100 16 ‘f,‘
75CK 20020 | 20.0 45 100 20 ﬁ 1

Square End Mills for Ultra-High Efficiency
Roughing and Semi-Finishing

A
y .
FOR ALUMINIUM , NON FERROUS (© 4

NON METALIC MATERIALS

NG

Max ap \Wi
) 1.5D 0.1D
cutting
depth

Aluminium Aluminium alloy = Aluminium alloy

W\

(A
@Q
%

S
” 1070 2014-4032-5052-6061-7075 AC85

S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)

= 5CK 06006

2 37000 2400 16000 1000 20000 1300
1] 3 35000 2400 14000 1000 18000 1300
4 26000 2400 11000 1000 13000 1300
5 21000 2400 9000 1000 10000 1300
6 17000 2400 7000 1000 9000 1300
8 13000 2400 5500 1000 7000 1300
10 11000 2400 7000 1000 5500 1300
ap 12 8800 2400 3600 1000 4500 1300
16 6500 2400 3000 1000 3500 1300
44& 20 5300 2400 2200 1000 2500 1300
w
oD1
Max ap
cutting L iy
depth o [/
©
@ { Aluminium Aluminium alloy = Aluminium alloy
§” 1070 2014-4032-5052-6061-7075 AC85 E !
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) i
2 37000 950 16000 380 20000 500 \
3 35000 1050 14000 500 18000 600 ‘
4 26000 1200 11000 600 13000 720 !
5 21000 1200 9000 600 10000 720 \
7" A// Tap 6 17000 1200 7000 600 9000 720 1 =’=
—J( 7 8 13000 1200 5500 700 7000 880 M
10 11000 1400 7000 700 5500 880 204
@D 12 8800 1400 3600 880 4500 880
16 6500 1200 3000 600 3500 1000
20 5300 1200 2200 600 2500 700
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a@a Square End Mills

( ) (.\ HR L2, L7
€D (2| 2 (L]l e ||| T[] <>

temoode LD LR R L sp L Ds L e L Ll e

75CN 02006 6
75CN 03006 3 0 6
75CN 04006 4.0 12 50 6
75CN 05006 5.0 15 50 6
75CN 06006 6.0 18 50 6
75CN 08008 8.0 20 60 8
75CN 10010 | 10.0 30 75 10
75CN 12012 | 12.0 30 75 12
75CN 16016 | 16.0 45 100 16
75CN 20020 | 20.0 45 100 20

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

Max ap w
cutting 1.5D 0.1D ‘
depth
@ / Aluminium Aluminium alloy = Aluminium alloy
§
@” 1070 2014-4032-5052-6061-7075 AC85
S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 37000 2400 16000 1000 20000 1300 ™~
3 35000 2400 14000 1000 18000 1300
4 26000 2400 11000 1000 13000 1300
5 21000 2400 9000 1000 10000 1300
6 17000 2400 7000 1000 9000 1300
8 13000 2400 5500 1000 7000 1300
10 11000 2400 7000 1000 5500 1300 ap
12 8800 2400 3600 1000 4500 1300
16 6500 2400 3000 1000 3500 1300 2]
20 5300 2400 2200 1000 2500 1300 T W
oD1 oD1
Max ap
W . 0.1D
cutting e
[V / D
© / © depth
Aluminium Aluminium alloy = Aluminium alloy
N N
1070 2014-4032-5052-6061-7075 AC85
> S F S F S F
° (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
2 37000 950 16000 380 20000 500
3 35000 1050 14000 500 18000 600
4 26000 1200 11000 600 13000 720
; ; 5 21000 1200 9000 600 10000 720 ;
—— i 6 17000 1200 7000 600 9000 720 7 él// Jap
|2D4] oD4 8 13000 1200 5500 700 7000 880 ﬁ 7
10 11000 1400 7000 700 5500 880 oD
12 8800 1400 3600 880 4500 880
16 6500 1200 3000 600 3500 1000
20 5300 1200 2200 600 2500 700
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N ‘0 HR =
[N ) | (g [ [ B )

N > o ~

temoode D1 e L p L Ds Ll L D4 75 CP

75CP 03001 6
75CP 04001 11 3 8 60 6
75CP 05001 5.0 0.1 13 4.8 18 60 6 o
75CP 06002 6.0 0.2 13 | 58 | 18 60 6 b b
75CP 06052 6.0 0.2 13 5.8 42 80 6 Y *
75CP 08002 8.0 0.2 21 7.8 25 65 8
75CP 08052 8.0 0.2 21 7.8 62 100 8
75CP 10002 10.0 0.2 22 9.7 30 70 10
75CP 10052 10.0 0.2 22 9.7 58 100 10 ’
75CP 12002 12.0 0.2 26 11.7 36 85 12
75CP 12052 12.0 0.2 26 11.7 73 120 12 ‘
75CP 16002 16.0 0.2 36 15.7 42 90 16
75CP 16052 16.0 0.2 36 15.7 100 150 16
75CP 18002 18.0 0.2 36 17.6 42 90 18
75CP 18052 18.0 0.2 36 17.6 100 150 18
75CP 20002 20.0 0.2 41 19.5 52 90 20 d
75CP 20052 = 20.0 | 0.2 41 19.5 98 150 20
End Mills for y
: ax
Aluminum, j @ s
Non-Ferrous & cutting
Non-Metallic depth
Materials
@ / Aluminium Aluminium alloy = Aluminium alloy
e§

S

1070 2014-4032-5052-6061-7075 AC85

45° S F S F S F
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)

' 75CP 06052

2 37000 2400 16000 1000 20000 1300

3 35000 2400 14000 1000 18000 1300

—~L~ 4 26000 2400 11000 1000 13000 1300

5 21000 2400 9000 1000 10000 1300

6 17000 2400 7000 1000 9000 1300

8 13000 2400 5500 1000 7000 1300

10 11000 2400 7000 1000 5500 1300

12 8800 2400 3600 1000 4500 1300

ap J 16 6500 2400 3000 1000 3500 1300
20 5300 2400 2200 1000 2500 1300

W Max ap D1 D1

cutting L oie c m C

o y VQ
o
aJi S
D5
Aluminium Aluminium alloy = Aluminium alloy bs
1070 2014-4032-5052-6061-7075 AC85 = -
S F S F S F B
| n (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) G°
2 37000 950 16000 380 20000 500
3 35000 1050 14000 500 18000 600
4 26000 1200 11000 600 13000 720 ‘ !
5 21000 1200 9000 600 10000 720 T i
6 17000 1200 7000 600 9000 720 D4 D4
8 13000 1200 5500 700 7000 880
7 W Tap 10 11000 1400 7000 700 5500 880
f(// 12 8800 1400 3600 880 4500 880
16 6500 1200 3000 600 3500 1000
@D 20 5300 1200 2200 600 2500 700
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Corner Radius End Mills

DIN 6535
Form HA

Y I

»
a

¥

MG 10 || HRc
0.6 um 40

1

ZnR

(47

]

(e

=7

Asii 19”

“

N

—

17

4

&.@G3, 75CR 06106

D5

D5

11
11

D4 D4

150

temoode DR LB L L Ds Ll L D4

75CR 05056
75CR 05106
75CR 06056
75CR 06106
75CR 08058
75CR 08108
75CR 10051
75CR 10101
75CR 12055
75CR 12105
75CR 16206
75CR 16406
75CR 20407

6.0
6.0
8.0
8.0
10.0
10.0
12.0
12.0
16.0
16.0
20.0

0.5
1.0
0.5
1.0
0.5
1.0
0.5
1.0
2.0
4 0

13
13
21
21
22
22
26
26
36
36
41

4 8
5.8
5.8
7.8
7.8
9.7
9.7
11.7
11.7
15.7
15.7
19.5

18
18
25
25
30
30
36
36
42
42

6
55 6
55 6
55 6
65 8
65 8
70 10
70 10
85 12
85 12
90 16
90 16
105

FOR ALU VHIYIU M , NON FERROUS

NON METALIC MATERIALS

Max ap w
. 1.5D 0.1D
cutting
depth
Aluminium Aluminium alloy
1070 2014-4032-5052-6061-7075
S F S
min-1) (mm/min) (min-1)
37000 2400 16000
35000 2400 14000
26000 2400 11000
21000 2400 9000
17000 2400 7000
13000 2400 5500
11000 2400 7000
8800 2400 3600
6500 2400 3000
5300 2400 2200
Max ap
cutting Lile
depth
@ / Aluminium Aluminium alloy
@” 1070
S F S
(min-1) (mm/min) (min-1)
2 37000 950 16000
3 35000 1050 14000
4 26000 1200 11000
5 21000 1200 9000
6 17000 1200 7000
8 13000 1200 5500
10 11000 1400 7000
12 8800 1400 3600
16 6500 1200 3000
20 5300 1200 2200

2014-4032-5052-6061-7075

o

F
(mm/min)
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

F
(mm/min)
380
500
600
600
600
700
700
880
600
600

S
(min-1)
20000
18000
13000
10000

9000
7000
5500
4500
3500
2500

S
(min-1)
20000
18000
13000
10000
9000
7000
5500
4500
3500
2500

Aluminium alloy

AC85

F
(mm/min)
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300

Aluminium alloy

AC85

F
(mm/min)
500
600
720
720
720
880
880
880
1000
700

2

7

@D

(
AN
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Corner Radius End Mills a@a

@ =) 8L )[R

| femoode L DR s L DS L L De 75 CU

75CU 03056 6

75CU 04056 4 0 3 88 12 50 6

75CU 04106 4.0 1 O 8 3.88 12 50 6 \ .
75CU 06056 6.0 0.5 12 5.80 18 50 6 - -
75CU 06106 6.0 1.0 12 5.80 18 50 6 / !
75CU 06156 6.0 1.5 12 5.80 18 50 6 !
75CU 06206 6.0 2.0 12 5.80 18 50 6 /
75CU 08058 8.0 0.5 16 7.70 24 60 8 ] £
75CU 08108 8.0 1.0 16 7.70 24 60 8 I,v' g |
75CU 08158 8.0 1.5 16 7.70 24 60 8 f

75CU 08208 8.0 2.0 16 7.70 24 60 8 /
75CU 10021 10.0 0.2 20 9.60 30 75 10 "
75CU 10051 10.0 0.5 20 9.60 30 75 10

75CU 10101 10.0 1.0 20 9.60 30 75 10

75CU 10151 10.0 1.5 20 9.60 30 75 10

75CU 10201 10.0 2.0 20 9.60 30 75 10

75CU 10251 10.0 2.5 20 9.60 30 75 10

75CU 10301 10.0 3.0 20 9.60 30 75 10

75CU 12022 | 12.0 0.2 24 11.50 36 75 12

75CU 12052 | 12.0 0.5 24 11.50 36 75 12

75CU 12102 | 12.0 1.0 24 11.50 36 75 12

75CU 12152 | 12.0 1.5 24 11.50 36 75 12

75CU 12202 | 12.0 2.0 24 11.50 36 75 12 @
75CU 12252 | 12.0 2.5 24 11.50 36 75 12 ©
75CU 12302 | 12.0 3.0 24 11.50 36 75 12 S
75CU 12402 | 12.0 4.0 24 11.50 36 75 12 =)
75CU 16035 | 16.0 0.3 30 15.40 40 100 16 B
75CU 16055 | 16.0 0.5 30 15.40 40 100 16 3
75CU 16105 | 16.0 1.0 30 15.40 40 100 16 J
75CU 16155 | 16.0 1.5 30 15.40 40 100 16 4
75CU 16205 | 16.0 2.0 30 15.40 40 100 16 @
75CU 16255 | 16.0 2.5 30 15.40 40 100 16

75CU 16305 | 16.0 3.0 30 15.40 40 100 16

75CU 16405 | 16.0 4.0 30 15.40 40 100 16

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS S

C

N s Q
Gl &
D5
D5

A

EW

11
11
SLL—

D4 D4
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Square End Mills

DIN 6535
Form HA

€

8 ()6 ) ) )

2 75KC 06006

S@

de

€1

D5

temoode DR e L L Ds L L D4

75KC 03006 6
75KC 04006 11 3 8 70 6
75KC 05006 5.0 13 4.8 30 70 6
75KC 06006 6.0 13 5.8 30 70 6
75KC 08008 8.0 20 7.8 35 80 8
75KC 10010 | 10.0 22 9.7 45 90 10
75KC 12012 | 12.0 26 11.7 55 100 12
75KC 16016 | 16.0 36 15.7 65 115 16
75KC 20020 | 20.0 41 19.5 75 125 20

FOR ALUMINIUM , NON FERROUS

D1

11

€1

de

11

D5

SLL—

D4

D4

152

NON METALIC MATERIALS

A

Max ap w
. 1.5D 0.1D
cutting
depth

Aluminium Aluminium alloy = Aluminium alloy

1070 2014-4032-5052-6061-7075 AC85
S F S F S F
min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
37000 2400 16000 1000 20000 1300
35000 2400 14000 1000 18000 1300
26000 2400 11000 1000 13000 1300
21000 2400 9000 1000 10000 1300
17000 2400 7000 1000 9000 1300
13000 2400 5500 1000 7000 1300
11000 2400 7000 1000 5500 1300
8800 2400 3600 1000 4500 1300
6500 2400 3000 1000 3500 1300
5300 2400 2200 1000 2500 1300
Max ap
cutting 51D
depth
@ { Aluminium Aluminium alloy = Aluminium alloy
M‘
o7,
1070 2014-4032-5052-6061-7075 AC85
S F S F S F |
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) \
2 37000 950 16000 380 20000 500 ‘
3 35000 1050 14000 500 18000 600 }
4 26000 1200 11000 600 13000 720 1
5 21000 1200 9000 600 10000 720 /
6 17000 1200 7000 600 9000 720 / t ap
8 13000 1200 5500 700 7000 880 /‘ 7
10 11000 1400 7000 700 5500 880
12 8800 1400 3600 880 4500 880 D1
16 6500 1200 3000 600 3500 1000
20 5300 1200 2200 600 2500 700
\f High Peformance Cutting Tools j\

o



Square End Mills a@a

@EERE A FEE T EEEE

¥

femoode D1 LR L8 L s L Ds L s L Lt D4 75 KM

75KM 03016 6
75KM 04016 3 8 55 6
75KM 05016 5.0 0.1 13 4.8 18 55 6
75KM 06026 6.0 0.2 13 5.8 18 55 6 “5‘—|
75KM 06027 6.0 0.2 13 5.8 42 80 6 , ’
75KM 08028 8.0 0.2 21 7.8 25 65 8 r
75KM 08029 8.0 0.2 21 7.8 62 100 8 : ’
75KM 10021 10.0 0.2 22 9.7 30 70 10
75KM 10022 10.0 0.2 22 9.7 58 100 10
75KM 12022 12.0 0.2 26 11.7 36 85 12
75KM 12023 12.0 0.2 26 11.7 73 120 12
75KM 16024 16.0 0.2 36 15.7 42 90 16
75KM 16025 16.0 0.2 36 15.7 100 150 16
75KM 18025 18.0 0.2 36 17.6 42 90 18
75KM 18026 18.0 0.2 36 17.6 100 150 18
75KM 20026 20.0 0.2 41 19.5 52 105 20 K. )
75KM 20027 20.0 0.2 41 19.5 98 150 20 B
End Mills for
Aluminum, v ap -
Non-Ferrous & cuttin 1.5D 0.1D
Non-Metallic ?
Materials depth
Aluminium Aluminium alloy = Aluminium alloy g
S
1070 2014-4032-5052-6061-7075 AC85 %
o FUREMECRR A
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) @
2 37000 2400 16000 1000 20000 1300 8
3 35000 2400 14000 1000 18000 1300 @
4 26000 2400 11000 1000 13000 1300
5 21000 2400 9000 1000 10000 1300
6 17000 2400 7000 1000 9000 1300
8 13000 2400 5500 1000 7000 1300
10 11000 2400 7000 1000 5500 1300
12 8800 2400 3600 1000 4500 1300
16 6500 2400 3000 1000 3500 1300
20 5300 2400 2200 1000 2500 1300
Max ap D1 D1
. 0.1D R
cutting E R W
depth o o
v ” D5
Aluminium Aluminium alloy = Aluminium alloy D5
1070 2014-4032-5052-6061-7075 AC85 = -
] O e S e :
+ (min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min) ;;
i 2 37000 950 16000 380 20000 500
i 3 35000 1050 14000 500 18000 600
/ 4 26000 1200 11000 600 13000 720 | !
i 5 21000 1200 9000 600 10000 720 = f
7 i fap 6 17000 1200 7000 600 9000 720 D4 D4
7 Z 8 13000 1200 5500 700 7000 880
@D1 10 11000 1400 7000 700 5500 880
12 8800 1400 3600 880 4500 880
16 6500 1200 3000 600 3500 1000
20 5300 1200 2200 600 2500 700
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a@a Square End Mills

BB HHEEEEE

temoode DR e L L Ds e L D4

75NK 06006

75NK 08008 62 100

75NK 10010 10.0 25 9.2 58 100 10
75NK 12012 | 12.0 30 11 73 120 12
75NK 16016 | 16.0 40 15 100 150 16
75NK 20020 | 20.0 50 19 100 150 20

- FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

GW

D1
7
N9
° Max ap w
1.5D 0.1D
L. /é /d cutting
depth
N
@ / Aluminium Aluminium alloy = Aluminium alloy
&
m& 2
ﬁﬂ 1070 2014-4032-5052-6061-7075 AC85
s F s F s F ap
(min-1) (mm/min) (min-1) (mm/min) (min-1) (mm/min)
oD4 6 17000 2400 7000 1000 9000 1300
8 13000 2400 5500 1000 7000 1300 w
10 11000 2400 7000 1000 5500 1300
12 8800 2400 3600 1000 4500 1300
16 6500 2400 3000 1000 3500 1300
20 5300 2400 2200 1000 2500 1300
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Roughing Cut Square End Mills

BN = S

“temesse | o1 R | p e s b i1 o 5 PG
12 50 6 7@ P

75PG 06006 6.0 5.80 18

75PG 08008 8.0 16 7.70 24 60 8
75PG 10010 | 10.0 20 9.60 30 75 10
75PG 12012 | 12.0 24 11.50 36 75 12
75PG 16016 | 16.0 32 15.40 45 100 16

/5
FOR ALUMINIUM , NON FERROUS ’
NON METALIC MATERIALS | ‘

Max ap pf
<1.5D1 | <0.25 D1

75PG 06006

Aluminium Aluminium

Alloy Cast

S F S F
(min-1) (mm/min) (min-1) (mm/min)
27000 6100 13000 2300
20000 6000 10000 2400

16000 5800 8000 2300 oD1
13000 5300 6500 2100
10000 5100 5000 2000
D
T
Max ap pf -
. <1.0 D1 <@ D1
cutting
depth I
N
Aluminium Aluminium
Alloy Cast
S F S F
(min-1) (mm/min) (min-1) (mm/min) b4
6.0 16000 2400 8000 1000
8.0 12000 2500 6000 1000
10.0 9500 2600 5000 1100

155

[ High Peformance Cutting Tools ]

o



@@@

Single cut end mills

r N a
DIN 6535
Form HA
1

\ 7 (S

|

Un
Coated

HRc
40

[7)| 17

ey

=7

=

R.if

75 TE

f

oD1

-

/

)
ae]

11

Jﬁg

oD4

156

[ Memcods | D1 | R | p | ap | D5 | L3 | L1 | D4

75TE 01004
75TE 01006
75TE 01504
75TE 01506
75TE 02004
75TE 02006
75TE 02504
75TE 02506
75TE 03004
75TE 03006
75TE 03504
75TE 03506
75TE 04004
75TE 04006
75TE 04506
75TE 05006
75TE 05506
75TE 06006

1.0
1.0
1.5
1.5
2.0
2.0
2.5
2.5
3.0
3.0
3.5
3.5
4.0
4.0
4.5
5.0
5.5
6.0

Right hand helix

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

Max ap ae
) 1.5D1]/0.2D1
cutting
depth
@ y Alu- alloys
m < 6% Si
” 792(m/min)
S F az
(min-1)  (mm/min)  (min)
4 63057 | 1542 | 0.024
6 42038 | 2732 | 0.065
8 31529 | 2956  0.094
10 25223 | 2928 | 0.116
12 21019 | 2823 | 0.134
16 15764 | 2571 | 0.163
Max ap ae
. 0.25 D1 1.0D1
cutting I
depth
@ / Alu- alloys
¢§
@‘ < 6% Si
792(m/min)
(min-1)  (mm/min)  (min)
4 47771 1168 | 0.024
6 31847 2070 0.065
8 23885 | 2240 | 0.094
10 19108 | 2218 | 0.116
12 15924 | 2139 | 0.134
16 11943 | 1948 | 0.163

NN I e eI RN RN 1)

Alu- alloys

> 6% Si

297(m/min)
S F

(min-1) | (mm/min)
23646 578
15764 1025
11823 1109
9459 @ 1098
7882 | 1059
5912 | 964

az
(min)
0.024
0.065
0.094
0.116
0.134
0.163

Alu- alloys

> 6% Si

297(m/min)
S F

(min-1) | (mm/min)
17914 438
11943 776
8957 | 840
7166 = 832
5971 @ 802
4479 730

az
(min)
0.024
0.065
0.094
0.116
0.134
0.163

o

Copper

Alloys

495(m/min)
S F
(min-1)  (mm/min)
39411 964
26274 | 1708
19705 1848
15764 1830
13137 1764
9853 | 1607

az
(min)
0.024
0.065
0.094
0.116
0.134
0.163

Copper

Alloys

495(m/min)
S F

(min-1) | (mm/min)
29857 730
19904 1294
14928 1400
11943 1386
9952 | 1337
7464 1217

az
(min)
0.024
0.065
0.094
0.116
0.134
0.163

L1
40
40
40
40
40
40
40
40
40
40
40
40
40
40
50
50
50
50

OO OO~ DO RO~ DS

Thermo

Plastics

594(m/min)
S F

(min-1) | (mm/min)
47293 1156
31529 2049
23646 2217
18917 2196
15764 2117
11823 | 1928

az
(min)
0.024
0.065
0.094
0.116
0.134
0.163

Thermo

Plastics

594(m/min)
S F

(min-1) | (mm/min)
35828 876
23885 1553
17914 1680
14331 1664
11943 1604
8957 1461

az
(min)
0.024
0.065
0.094
0.116
0.134
0.163

~
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Single cut end mills oG

*
N\

r N\ 7 N
DIN 6535 . MG 10 || HRc U AN =
@ 5}% @ .: {GMm}[ }Coa?ed @ M’ -’
N J

EENEEENNFEEICEEREREE 75 7K TO

75TK 01003 3
75TK 01503 1 5 38 3

75TK 02003 | 2.0 10 38 3

75TK 02503 @ 2.5 12 38 3

75TK 03003 | 3.0 12 38 3

75TK 04004 | 4.0 15 40 4 .
75TK 05005 | 5.0 16 50 5 Right
75TK 06006 | 6.0 18 50 6

75TK 06016 | 6.0 25 60 6

75TK 08008 | 8.0 22 63 8

75TK 08018 | 8.0 40 80 8

75TK 10010 | 10.0 30 72 10

75TK 12012 | 12.0 30 73 12

75TK 14014 | 14.0 30 75 14

75TK 16016 | 16.0 35 82 16

Right hand helix p
A |y

W Left \ @

‘_.‘-_-l‘_-‘__l-‘_‘ \

temoode DR e L Ds Ll L D4

75TQ 01003 3

75TQ 01503 1 5 3

75TQ 02003 | 2.0 10 38 3

75TQ 02503 | 2.5 12 38 3

75TQ 03003 | 3.0 12 38 3 |

75TQ 04004 | 4.0 15 40 4 S

75TQ 05005 | 5.0 16 50 5 =

75TQ 06006 | 6.0 18 50 6 =

75TQ 06016 | 6.0 25 60 6 1‘

75TQ 08008 | 8.0 22 63 8

75TQ 08018 | 8.0 40 80 8

75TQ 10010 | 10.0 30 72 10

75TQ 12012 | 12.0 30 73 12

75TQ 14014 | 14.0 30 75 14 o

75TQ 16016 | 16.0 35 82 16 ﬁ
Left hand helix 7

FOR ALUMINIUM , NON FERROUS
NON METALIC MATERIALS

11
de
11
‘ de
|
" 9

D.
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LS 10 57 )| | i

DIN 6535

Form HA
&))[m
81 G A Item code D1 R B ap D5 L3 L1

o
A

81GA 04043 0.4 0.20 0.4 0.35 4 55 3
81GA 04063 0.4 0.20 0.4 0.35 6 55 3
81GA 05053 0.5 0.25 0.5 0.45 5 55 3
81GA 05103 0.5 0.25 0.5 0.45 10 55 3
81GA 06063 0.6 0.30 0.8 0.45 6 55 3
81GA 08043 0.8 0.40 1.0 0.75 8 55 3
81GA 08103 0.8 0.40 1.0 0.75 12 55 3
81GA 10053 1.0 0.50 1.0 0.95 5 55 3
81GA 10103 1.0 0.50 1.0 0.95 10 55 3
81GA 10153 1.0 0.50 1.0 0.95 15 55 8
81GA 10203 1.0 0.50 1.0 0.95 20 55 3
81GA 15103 1.5 0.75 2.0 1.45 10 55 3
81GA 15553 1.5 0.75 2.0 1.45 15 55 3
81GA 15253 1.5 0.75 2.0 1.45 25 55 3
81GA 20103 2.0 1.00 2.0 1.92 10 65 3
81GA 20153 2.0 1.00 2.0 1.92 15 65 3
81GA 20203 2.0 1.00 2.0 1.92 20 65 3
81GA 20253 2.0 1.00 2.0 1.92 25 65 3
81GA 20303 2.0 1.00 2.0 1.92 30 65 3
81GA 30154 3.0 1.50 3.0 2.90 15 65 4
81GA 30254 3.0 1.50 3.0 2.90 30 75 4
81GA 40205 4.0 2.00 4.0 3.88 20 65 5
81GA 40305 4.0 2.00 4.0 3.88 30 75 5
81GA 60306 6.0 3.00 6.0 5.90 30 75 6
81GA 60506 6.0 3.00 6.0 5.90 50 90 6
DIAMONDGRAPHITE
coating, specifically designed for
GRAPHITE

A oD1
Q
T
\
i
g
T
a
oD4
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Long Neck Ball Nose End Mi

] |- Y
)| & | gu | osum

¢
&
L
3
<

(%)

Item code D1 R B ap D5 L3 L1 D4 8 1 G D
81GD 02014 0.2 0.10 0.2 0.18 1 55 4
81GD 03014 0.3 0.15 0.3 0.27 1 55 4
81GD 03034 0.3 0.15 0.3 0.27 3 55 4
81GD 03054 0.3 0.15 0.3 0.27 S 55 4
81GD 03084 0.3 0.15 0.3 0.27 8 55 4
81GD 04044 0.4 0.20 0.4 0.35 4 55 4
81GD 04064 0.4 0.20 0.4 0.35 6 55 4
81GD 04084 0.4 0.20 0.4 0.35 8 55 4
81GD 05054 0.5 0.25 0.5 0.45 5 55 4
81GD 05104 0.5 0.25 0.5 0.45 10 55 4
81GD 06064 0.6 0.30 0.8 0.56 6 55 4 i
81GD 06084 0.6 0.30 0.8 0.56 8 55 4
81GD 06124 0.6 0.30 0.8 0.56 12 55 4
81GD 08084 0.8 0.40 1.0 0.75 8 55 4
81GD 08124 0.8 0.40 1.0 0.75 12 55 4
81GD 08164 0.8 0.40 1.0 0.75 16 55 4
81GD 10054 1.0 0.50 1.0 0.95 5 55 4
81GD 10104 1.0 0.50 1.0 0.95 10 55 4
81GD 10154 1.0 0.50 1.0 0.95 15 55 4
81GD 10204 1.0 0.50 1.0 0.95 20 55 4
81GD 10254 1.0 0.50 1.0 0.95 25 55 4
81GD 10304 1.0 0.50 1.0 0.95 30 55 4
81GD 12054 1.2 0.60 1.5 0.95 5 55 4
81GD 12104 1.2 0.60 1.5 0.95 10 55 4
81GD 12154 1.2 0.60 1.5 0.95 15 55 4
81GD 15054 1.5 0.75 2.0 1.45 & 55 4
81GD 15104 1.5 0.75 2.0 1.45 10 55 4
81GD 15154 1.5 0.75 2.0 1.45 15 55 4
81GD 15204 1.5 0.75 2.0 1.45 20 55 4
81GD 15254 1.5 0.75 2.0 1.45 25 55 4
81GD 20104 2.0 1.00 2.0 1.92 10 65 4
81GD 20154 2.0 1.00 2.0 1.92 15 65 4
81GD 20204 2.0 1.00 2.0 1.92 20 65 4
81GD 20254 2.0 1.00 2.0 1.92 25 65 4
81GD 20304 2.0 1.00 2.0 1.92 30 65 4
81GD 30104 3.0 1.50 3.0 2.90 10 65 4
81GD 30154 3.0 1.50 3.0 2.90 15 75 4
81GD 31204 3.0 1.50 3.0 2.90 20 65 4
81GD 31254 3.0 1.50 3.0 2.90 25 65 4 A gD1
81GD 31304 3.0 1.50 3.0 2.90 30 65 4
S
DIAMONDGRAPHITE |
. . . b
coating, specifically designed for |
GRAPHITE ¥
N
N AW X
1\ ‘ 3
ﬂ[')4
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7)) &

E
X

DIN 6535 ' | MG12 || =
Form HA
|| & | ) osum

8 1 G H Item code D1 R B

81GH 40206 4.0 2.0
81GH 40306 4.0 2.0
81GH 40406 4.0 2.0
81GH 50206 5.0 25
81GH 50306 5.0 25
81GH 50406 5.0 25
81GH 50506 5.0 2.5
81GH 60306 6.0 3.0
81GH 60406 6.0 3.0
81GH 60506 6.0 3.0
81GH 60606 6.0 3.0
81GH 80308 8.0 4.0
81GH 80608 8.0 4.0
81GH 10301 10.0 5.0
81GH 10601 10.0 5.0
81GH 12302 | 12.0 6.0
81GH 12602 | 12.0 6.0

D5 L3 L1

3.88 20 65
3.88 30 75
3.88 40 90
4.90 20 65
4.90 30 75
4.90 40 90
4.90 50 90
5.80 30 75
5.80 40 90
5.80 50 90
5.80 60 100
7.70 30 80
7.70 60 100
9.60 30 80
9.60 60 100
11.50 30 80
11.50 60 100

RN VI ) P G N Q
INIEEEIC G HGIS S IENENEN =
aAlalala w)
I\)I\)OoOOCOC»C)CDO)CD(57(3)(5)0')0')03'h

DIAMONDGRAPHITE
coating, specifically designed for

GRAPHITE

ap

Graphite Graphite
S F ap pf S F ap pf
(min-1) (mm/min)  (mm) (mm) (min-1)  (mm/min)  (mm) (mm)
. 4 40000 1300 | 0.04 | 0.10 1 40000 3000 @ 0.20 | 0.60
0.2 6 35000 1000 0.03 0.10 1 15 30000 2000 0.20 0.50
0.2 8 30000 800 @ 0.03 0.10 1 20 30000 2000 0.20 0.50
0.2 12 20000 450 0.03 0.08 1 25 25000 1500 0.18 0.45
ik 2b1 0.25 5 30000 800 @ 0.03 0.10 1 30 20000 1000 0.15 @ 0.40
» 2 r 0.25 10 20000 450 0.03 0.08 1.5 10 28000 3000 0.30 0.90
l » [ N 0.3 6 40000 1500 | 0.06 | 0.15 1.5 15 28000 3000 0.30 0.90
° A 0.3 8 35000 1000 @ 0.05 0.15 1.5 20 28000 3000 0.30 0.90
N 11} oDs o oDs 0.3 12 25000 650 @ 0.04 0.12 1.5 25 20000 2000 0.25 0.75
0.4 4 40000 1700 @0.08 | 0.20 1.5 30 16000 1500 0.20 0.60
0.4 6 40000 1700 | 0.08 | 0.20 2 20 21000 3300 0.50 1.50
0.4 8 40000 1700 0.08 | 0.15 2 30 15000 2000 0.40 1.20
0.5 5 40000 2500 @ 0.11 | 0.30 2 40 13000 1600 0.35 1.00
LN N 0.5 10 40000 2000 0.10 | 0.20 2.5 20 20000 1800 0.60 1.50
0.5 15 35000 1500 0.10 @ 0.20 2.5 30 14000 1300 0.50 1.20
> 0.5 20 30000 1100 @ 0.08 0.20 25 40 12000 1100 0.40 1.10
° 0.5 25 25000 900 @ 0.07 0.18 2.5 50 10000 1000 @ 0.30 @ 1.00
0.5 30 20000 600 0.06 0.15 3 30 20000 1800 0.60 1.50
0.6 5 40000 2500 @ 0.11 | 0.30 3 40 14000 1300 0.50 1.20
: 0.6 10 40000 2000 0.10 | 0.20 3 50 12000 1100 0.40 1.10
T 0.6 15 35000 1500 0.10 0.20 3 60 10000 1000 @ 0.30 1.00
LLL oD4 0.75 5 40000 2800 0.15 | 0.45 4 30 16000 3900 0.80 2.40
0.75 10 40000 2800 @ 0.15 | 0.45 4 60 7500 1800 0.70 | 2.00
0.75 15 35000 2000 0.15 0.30 5 30 12500 3000 1.00 @ 3.00
0.75 20 30000 1500 0.15 0.30 5 60 5700 1350 1.00 | 3.00
0.75 25 27000 1000 0.10 & 0.30 6 30 10500 2550 1.20 3.60
6 60 4800 1100 1.20 @ 3.60
160
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A
oesss | MG 12 e | R Sy | B —
O (=) 8 2] sz) 5] )] ) ) ) 2 e
Item code D1 R B ap D5 L3 L1 D4 82 G D
82GD 02014 0.2 0.05 0.2 0.20 1 55 4
82GD 03014 0.3 0.05 0.3 0.27 1 55 4
82GD 03034 0.3 0.05 0.3 0.27 3 55 4
82GD 04024 0.4 0.05 0.4 0.35 2 55 4
82GD 04044 0.4 0.05 0.4 0.35 4 55 4
82GD 04084 0.4 0.05 0.4 0.35 8 55 4
82GD 05024 0.5 0.05 0.5 0.45 2 55 4
82GD 05054 0.5 0.05 0.5 0.45 5 55 4
82GD 05104 0.5 0.05 0.5 0.45 10 55 4
82GD 06034 0.6 0.06 0.8 0.56 3 55 4
82GD 06064 0.6 0.06 0.8 0.56 6 55 4
82GD 06084 0.6 0.06 0.8 0.56 8 55 4
82GD 06124 0.6 0.06 0.8 0.56 12 55 4
82GD 08044 0.8 0.08 1.0 0.75 4 55 4
82GD 08084 0.8 0.08 1.0 0.75 8 55 4
82GD 08124 0.8 0.08 1.0 0.75 12 55 4
82GD 08164 0.8 0.08 1.0 0.75 16 55 4
82GD 10054 1.0 0.10 1.0 0.95 5 55 4
82GD 10104 1.0 0.10 1.0 0.95 10 55 4
82GD 10154 1.0 0.10 1.0 0.95 15 55 4
82GD 10204 1.0 0.10 1.0 0.95 20 55 4
82GD 10254 1.0 0.10 1.0 0.95 25 55 4
82GD 12054 1.2 0.12 1.5 0.95 5 55 4
82GD 12104 1.2 0.12 1.5 0.95 10 55 4
82GD 12154 1.2 0.12 1.5 0.95 15 55 4
82GD 15054 1.5 0.15 2.0 1.45 5 55 4
82GD 15104 1.5 0.15 2.0 1.45 10 55 4
82GD 15154 1.5 0.15 2.0 1.45 15 55 4
82GD 15204 1.5 0.15 2.0 1.45 20 55 4
82GD 15254 1.5 0.15 2.0 1.45 25 55 4
82GD 20104 2.0 0.20 2.0 1.92 10 65 4
82GD 20154 2.0 0.20 2.0 1.92 15 65 4
82GD 20204 2.0 0.20 2.0 1.92 20 65 4
82GD 20254 2.0 0.20 2.0 1.92 25 65 4
82GD 21104 2.0 0.50 2.0 1.92 10 65 4
82GD 21154 2.0 0.50 2.0 1.92 15 65 4
82GD 21204 2.0 0.50 2.0 1.92 20 65 4
82GD 21254 2.0 0.50 2.0 1.92 25 65 4
82GD 30154 3.0 0.30 3.0 2.90 15 65 4
82GD 30254 3.0 0.30 3.0 2.90 25 75 4
82GD 31104 3.0 0.50 3.0 2.90 10 65 4 A oDt NG
82GD 31154 3.0 0.50 3.0 2.90 15 65 4 Jg@f E
82GD 31204 3.0 0.50 3.0 2.90 20 65 4 - -
82GD 31254 3.0 0.50 3.0 2.90 25 75 4 @ ©
82GD 31304 3.0 0.50 3.0 2.90 30 75 4 e e
[\
DIAMONDGRAPHITE - - | X
coating, specifically designed for -
GRAPHITE
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Cutting Condition

82 GD

hi hi
@’ Graphite @P Graphite

S F ap pf S F ap pf
(min-1)  (mm/min)  (mm) (mm) (min-1) (mm/min)  (mm) (mm)

0.5 0.05 2 30000 1100 | 0.05 | 0.23 3.0 0.30 15 18000 3000 @ 0.30 @ 2.00
0.5 0.05 5 28000 960 | 0.05 | 0.23 3.0 0.30 25 15000 2200 0.25 1.70
0.5 0.05 10 22000 600 | 0.04 0.21 3.0 0.50 10 18000 3000 @ 0.30 1.70
0.6 0.06 3 30000 1100 | 0.05 | 0.23 3.0 0.50 15 18000 3000 0.30 1.60
0.6 0.06 6 28000 960 | 0.05 | 0.23 3.0 0.50 20 18000 3000 @ 0.30 @ 1.50
0.6 0.06 8 22000 600 | 0.04 o0.21 3.0 0.50 25 15000 2500 0.30 @ 1.30
0.6 0.06 12 20000 400 | 0.04 o0.21 3.0 0.50 30 12000 2000 @ 0.30 1.10
0.8 0.08 4 28000 1300 @ 0.08 | 0.45 4.0 0.30 15 18000 4200 0.40 270
0.8 0.08 8 22000 900 | 0.08 | 0.45 4.0 0.40 15 18000 4200 0.40 240
0.8 0.08 12 18000 700 & 0.07 @ 0.35 4.0 0.40 25 16000 2900 0.40 2.00
0.8 0.08 16 15000 500 @ 0.06 @ 0.25 4.0 0.50 20 18000 4200 0.40 230
1.0 0.10 5 25000 1500 | 0.10 | 0.60 4.0 0.50 30 16000 2900 0.40 1.50
1.0 0.10 10 22000 1300 @ 0.10 & 0.45 4.0 0.50 40 13000 2800 0.40 230
1.0 0.10 15 18000 1000 0.08 @ 0.40 5.0 0.50 30 16000 2900 0.40 1.00
1.0 0.10 20 15000 800 | 0.08 0.40 5.0 0.50 40 13000 2800 0.40 1.70
1.0 0.10 25 12000 600 & 0.07 @ 0.35 5.0 0.50 50 11000 2000 0.40 1.50
1.2 0.12 5 25000 1500 | 0.10 | 0.60 6.0 0.50 30 14000 4600 0.60 @ 3.80
1.2 0.12 10 22000 1300 @ 0.10 | 0.45 6.0 1.00 30 14000 4600 0.60 @ 3.00
1.2 0.12 15 18000 1000 @ 0.08 @ 0.40 8.0 0.50 30 10500 4000 0.80 @ 5.30
1.5 0.15 5 25000 2100 | 0.15 | 0.80 8.0 1.00 30 10500 4000 0.80 @ 4.50
1.5 0.15 10 25000 2100 | 0.15 | 0.80 10.0 0.50 30 9000 # 3500 1.00 | 6.80
1.5 0.15 15 25000 1800 | 0.15 | 0.80 10.0 1.00 30 9000 @ 3500 1.00 | 6.00
1.5 0.15 20 18000 1400 0.15 0.80 12.0 0.50 30 7200 | 3000 1.00 | 8.00
1.5 0.15 25 18000 1100 0.15 0.80

2.0 0.20 10 22000 3000 | 0.20 | 1.20

2.0 0.20 15 19000 2500 0.20 @ 1.20

2.0 0.20 20 16000 2000 @ 0.20 @ 1.20

2.0 0.20 25 13000 1600 @ 0.16 = 1.00
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DIN 6535 MG 12 av, Ve | ISt | aravd | P Swdl | Ps=% <>
[@% % 0.4 pym lEl' rm‘ - ’ i ’ \’
Item code D1 R B ap D5 L3 L1 D4
82GH 40156 4.0 0.30 4 3.88 15 65 6
82GH 41156 4.0 0.40 4 3.88 15 65 6
82GH 41256 4.0 0.40 4 3.88 25 75 6
82GH 42206 4.0 0.50 4 3.88 20 65 6
82GH 42306 4.0 0.50 4 3.88 30 75 6
82GH 42406 4.0 0.50 4 3.88 40 90 6
82GH 50206 5.0 0.50 5 4.90 20 75 6
82GH 50306 5.0 0.50 5 4.90 30 75 6
82GH 50406 5.0 0.50 5 4.90 40 90 6
82GH 50506 5.0 0.50 5 4.90 50 90 6
82GH 60306 6.0 0.30 6 5.80 30 75 6
82GH 62306 6.0 0.50 6 5.80 30 75 6
82GH 62406 6.0 0.50 6 5.80 40 90 6
82GH 62506 6.0 0.50 6 5.80 50 90 6
82GH 62606 6.0 0.50 6 5.80 60 100 6
82GH 63306 6.0 1.00 6 5.80 30 75 6
82GH 63406 6.0 1.00 6 5.80 40 90 6
82GH 82308 8.0 0.50 8 7.70 30 80 8
82GH 82608 8.0 0.50 8 7.70 60 100 8
82GH 83308 8.0 1.00 8 7.70 30 80 8
82GH 83608 8.0 1.00 8 7.70 60 100 8
82GH 10301 10.0 0.50 10 9.60 30 80 10
82GH 10501 10.0 0.50 10 9.60 60 100 10
82GH 10701 10.0 1.00 10 9.60 30 80 10
82GH 10901 10.0 1.00 10 9.60 60 100 10
82GH 12302 | 12.0 0.50 12 11.50 30 80 12
82GH 12602 | 12.0 0.50 12 11.50 60 100 12
82GH 12312 | 12.0 1.00 12 11.50 30 80 12
82GH 12612 | 12.0 1.00 12 11.50 60 100 12
DIAMONDGRAPHITE
coating, specifically designed for
GRAPHITE
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DIN 6535
Form HA

MG 12 || .=
0.4 pm

N

- avd

=7

O
o)
©
<C
(@)
<t
(00
G
%

SLL—
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Item code D1 R B ap D5 L3 L1 D4
84GA 03033 3.0 0.30 6.0 2.90 14 50 3
84GA 03053 3.0 0.50 6.0 2.90 14 50 3
84GA 03103 3.0 1.00 6.0 2.90 14 50 3
84GA 04054 4.0 0.50 8.0 3.88 16 50 4
84GA 04104 4.0 1.00 8.0 3.88 16 50 4
84GA 05055 5.0 0.50 10.0 4.59 18 55 5
84GA 05105 5.0 1.00 10.0 4.59 18 55 5
84GA 06056 6.0 0.50 13.0 5.80 21 60 6
84GA 06106 6.0 1.00 13.0 5.80 21 60 6
84GA 06156 6.0 1.50 13.0 5.80 21 60 6
84GA 08058 8.0 0.50 15.0 7.70 27 65 8
84GA 08108 8.0 1.00 15.0 7.70 27 65 8
84GA 08158 8.0 1.50 15.0 7.70 27 65 8
84GA 08208 8.0 2.00 15.0 7.70 27 65 8
84GA 10051 10.0 0.50 18.0 9.60 32 70 10
84GA 10101 10.0 1.00 18.0 9.60 32 70 10
84GA 10151 10.0 1.50 18.0 9.60 32 70 10
84GA 10201 10.0 2.00 18.0 9.60 32 70 10
84GA 12051 12.0 0.50 26.0 11.50 38 80 12
84GA 12102 | 12.0 1.00 26.0 11.50 38 80 12
84GA 12152 12.0 1.50 26.0 11.50 38 80 12
84GA 12202 12.0 2.00 26.0 11.50 38 80 12
84GA 16052 & 16.0 0.50 32.0 15.40 50 90 16
84GA 16102 @ 16.0 1.00 32.0 15.40 50 90 16
84GA 16152 | 16.0 1.50 32.0 15.40 50 90 16
84GA 16202 16.0 2.00 32.0 15.40 50 90 16

(1]
|
]
\
|
ap /
; fap
TN
R @D1
Max ap P Max
. 1.0 D1 <0.05D1Q 4 .
cutting cutting
1.0 D1 >0.10D1 2 4
depth depth
. (A3 |
Graphite mfs Graphite
o7,
(] F Neck S F ap

D1 (mm) (min-1) (mm/min) D1 (mm) (min-1) (mm/min) (m/m)

3.0 14 21000 1900 3.0 14 21000 1400 0.30

3.0 32 14000 1000 3.0 32 14000 700 0.20

4.0 16 18000 2400 4.0 16 18000 1800 0.50

4.0 36 13000 1500 4.0 36 13000 900 0.40

5.0 18 15000 3500 5.0 18 15000 3000 1.00

5.0 40 12000 2500 5.0 40 12000 2000 0.90

6.0 21 15000 3500 6.0 21 15000 2500 1.20

6.0 44 12000 2500 6.0 44 12000 2000 1.00

8.0 27 10500 2900 8.0 27 10500 2000 2.00

8.0 54 8700 2100 8.0 54 8700 1500 1.50

10.0 32 8700 2600 10.0 32 8700 1900 3.00

10.0 60 7500 2000 10.0 60 7500 1500 2.50

12.0 38 7200 2200 12.0 38 7200 1500 4.00

12.0 75 6000 1100 12.0 75 6000 800 3.00

o
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DIN 6535 l | MG12 || aravy | P Syl | Pc—4
B ) 8 o) ez )22 e
J
Item code D1 R B ap D5 L3 L1 D4 8 4 G L
84GL 03033 3.0 0.30 6.0 2.90 32 80 3
84GL 03053 3.0 0.50 6.0 2.90 32 80 3
84GL 03103 3.0 1.00 6.0 2.90 32 80 3
84GL 04054 4.0 0.50 8.0 3.88 36 80 4
84GL 04104 4.0 1.00 8.0 3.88 36 80 4
84GL 05055 5.0 0.50 10.0 4.59 40 80 5
84GL 05105 5.0 1.00 10.0 4.59 40 80 5
84GL 06056 6.0 0.50 13.0 5.80 44 90 6
84GL 06106 6.0 1.00 13.0 5.80 44 90 6
84GL 06156 6.0 1.50 13.0 5.80 44 90 6
84GL 08058 8.0 0.50 15.0 7.70 54 100 8
84GL 08108 1.00 15.0 7.70 54 100 8
é 84GL 08158 1.50 15.0 7.70 54 100 8
— 84GL 08208 2.00 15.0 7.70 54 100 8
: 84GL 10051 0.50 18.0 9.60 60 100 10
e 84GL 10101 1.00 18.0 9.60 60 100 10
é 84GL 10151 1.50 18.0 9.60 60 100 10
84GL 10201 2.00 18.0 9.60 60 100 10
@ 84GL 12052 0.50 26.0 11.50 75 120 12
o 84GL 12102 1.00 26.0 11.50 75 120 12
(@) 84GL 12152 1.50 26.0 11.50 75 120 12
Y- 84GL 12202 2.00 26.0 11.50 75 120 12
© 84GL 16054 0.50 32.0 15.40 85 120 16
v 84GL 16104 1.00 32.0 15.40 85 120 16
g 84GL 16154 1.50 32.0 15.40 85 120 16
o— 84GL 16204 2.00 32.0 15.40 85 120 16
m ~——"N
@ !
LLl o) |
- Bl
I(= 1
a| © . /
<| Y ° ‘ la
= ‘ p
cel.= N
O 8 R D1
Ql o
Z Ul Max ap P Max
Ol o ) 1.0 D1 <0.05D1 0@ 4 :
S| . cutting 10D1 | >010D104 cutting
< % depth depth
Al o
%9 @ A
m‘fé Graphite mfa& Graphite . ~yp
D5
D5
Neck S F Neck S F ap
D1 (mm) (min-1) (mm/min) D1 (mm) (min-1) (mm/min) (m/m)
3.0 14 21000 1900 3.0 14 21000 | 1400 0.30 = _
3.0 32 14000 1000 3.0 32 14000 700 0.20 -
4.0 16 18000 2400 4.0 16 18000 1800 0.50
4.0 36 13000 1500 4.0 36 13000 900 0.40 a
5.0 18 15000 3500 5.0 18 15000 3000 1.00 °
5.0 40 12000 2500 5.0 40 12000 2000 0.90
6.0 21 15000 3500 6.0 21 15000 2500 1.20 !
6.0 a4 12000 2500 6.0 44 12000 2000 1.00 e —
8.0 27 10500 2900 8.0 27 10500 2000 2.00 D4 D4
8.0 54 8700 2100 8.0 54 8700 | 1500 1.50
10.0 32 8700 2600 10.0 32 8700 1900 3.00
10.0 60 7500 2000 10.0 60 7500 | 1500 2.50
12.0 38 7200 2200 12.0 38 7200 | 1500 4.00
12.0 75 6000 1100 12.0 75 6000 800 3.00
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&7, Square End Mills

r 3\ I7 N
DIN 6535 . MG 10 Un . S @ =
@ % @ D’ [o.6um} Coated = ; é @ “’
\\ >

85 PA PB EXNENENNFEEICICICRC

85PA 02002 2
85PA 03003 3.0 12 38 3
85PA 04004 4.0 15 40 4
85PA 05005 5.0 16 50 5
85PA 06006 6.0 18 50 6
85PA 06016 6.0 25 60 6
85PA 08008 8.0 25 63 8
85PA 08018 8.0 40 80 8
85PA 10010 10.0 30 72 10
85PA 12012 12.0 30 73 12
85PA 14014 14.0 32 75 14
85PA 16016 16.0 36 82 16
Un
Coated

MULTI-FLUTE CARBON-FIBER
COMPOSITE ROUTERS

| temoode |0t LR s e D5 Ll Lt D4

¢

)

iq 85PB 02002 2

2 85PB 03003 3

i 85PB 04004 4.0 15 40 4
85PB 05005 5.0 16 50 5
85PB 06006 6.0 18 50 6
85PB 06016 6.0 25 60 6
85PB 08008 8.0 25 63 8
85PB 08018 8.0 40 80 8
85PB 10010 | 10.0 30 72 10

o 85PB 12012 12.0 30 73 12
85PB 14014  14.0 32 75 14
85PB 16016 16.0 36 82 16

de

TiALN

A

GW

11
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Square End Mills

G

17 N
DIN 6535 . MG 10 U . = . Suy | =g ‘<®
o < .: Lo.spmJ Coated >0 ;é i‘ m’ "
N

EEIEEERNFEENCEEREREE 55 P PF

85PE 02002 2
85PE 03003 3 0 3
85PE 04004 4.0 15 40 4
85PE 05005 5.0 16 50 5
85PE 06006 6.0 18 50 6
85PE 06016 6.0 25 60 6
85PE 08008 8.0 25 63 8
85PE 08018 8.0 40 80 8
85PE 10010 10.0 30 72 10
85PE 12012 12.0 30 73 12
85PE 14014 14.0 32 75 14
85PE 16016 16.0 36 82 16
Un
Coated

MULTI-FLUTE CARBON-FIBER
COMPOSITE ROUTERS

85PF 02002 2 N
85PF 03003 3 S
85PF 04004 4.0 15 40 4

85PF 05005 | 5.0 16 50 5

85PF 06006 @ 6.0 18 50 6

85PF 06016 | 6.0 25 60 6

85PF 08008 | 8.0 25 63 8

85PF 08018 | 8.0 40 80 8

85PF 10010 | 10.0 30 72 10

85PF 12012 @ 12.0 30 73 12 o1
85PF 14014 = 14.0 32 75 14 ‘ ‘
85PF 16016 @ 16.0 36 82 16 |

de

TiALN

A

W

L1
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Square End Mills

I N 4 )
B MG 10 - = ® <
% Efl’h'lmsiﬁsgg @ .: 0.6 pm Cog:ed HALN >G % @ i’ lm-,’
-

temoode LD LR LB L L Ds Ll LUt D4

85 PK PL

85PK 02002 2
85PK 03003 12 38 3
85PK 04004 4.0 15 40 4
85PK 05005 5.0 16 50 5
85PK 06006 6.0 18 50 6
85PK 06016 6.0 25 60 6
85PK 08008 8.0 25 63 8
85PK 08018 8.0 40 80 8
85PK 10010 10.0 30 72 10
85PK 12012 12.0 30 73 12
85PK 14014 14.0 32 75 14
85PK 16016 16.0 36 82 16
Un
Coated

MULTI-FLUTE CARBON-FIBER
COMPOSITE ROUTERS

temoode LD LR LR L L Ds Ll LUt D4

85PL 02002 2
85PL 03003 3
85PL 04004 4.0 15 40 4
85PL 05005 5.0 16 50 5
85PL 06006 6.0 18 50 6
85PL 06016 6.0 25 60 6
85PL 08008 8.0 25 63 8
85PL 08018 8.0 40 80 8
85PL 10010 10.0 30 72 10
85PL 12012 12.0 30 73 12
85PL 14014 | 14.0 32 75 14
D1 85PL 16016 16.0 36 82 16

]
i BWY

11
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Square End Mills

- N
DIN 6535 ' | MG10 Un . @
Form HA

% {;]]0 ] @ @' {0.6 umJ Coated HAEK >G % @ @

EEIEEERNFEEICREREREE ¢5 PO PP

85P0 02002 2
85P0O 03003 3
85P0 04004 4.0 15 40 4
85P0 05005 5.0 16 50 5
85P0 06006 6.0 18 50 6
85P0O 06016 6.0 25 60 6
85P0O 08008 8.0 25 63 8
85P0O 08018 8.0 40 80 8
85P0O 10010 10.0 30 72 10
85P0O 12012 12.0 30 73 12
85P0 14014 14.0 32 75 14
85P0O 16016 16.0 36 82 16
Un
Coated

MULTI-FLUTE CARBON-FIBER
COMPOSITE ROUTERS

| femoode | 0t LR s e D5 Ll L D

85PP 02002 2

85PP 03003 3

85PP 04004 4.0 15 40 4

85PP 05005 5.0 16 50 5

85PP 06006 6.0 18 50 6

85PP 06016 6.0 25 60 6

85PP 08008 8.0 25 63 8

85PP 08018 8.0 40 80 8

85PP 10010 10.0 30 72 10

85PP 12012 12.0 30 73 12 o1
85PP 14014 | 14.0 32 75 14 ‘
85PP 16016 | 16.0 36 82 16 135°

TiALN

de

A

GW

11
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Special End Mills Inquiry Form

Customers

Tel Fax
contatc Ext
E-maill:

Date:

Y M /D

material to be cut

Hardened

Works Type

Apzl:lmm Ae: I:Imm

Quantities,pcs

conting I:I Coating |:| Uncoating

corner of cutting angle

] ]
o | 1P
[ ] [ ]

NRE

teeth

L] L] L]

AN

L] L]

5 6| Other

Helix Angle

R R

/e 7

v/ 0 vA15° 30°

i

v 7%

VA35° VA45°| Other
Remarks
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Point Type
L] L]
D B
eeth
L] L]
D &
Helix Angle
L] L] L]
0
L] L]
35° 407 Other

Dat M D
material to be cut Hardened
worksType P11 ot [T s
Quanttossos______ conting | coatng [ uncoating
- - ]
16} %] a
\ \
-
I <§4> ] >
m—/ o al — QD

1| =1
1 @S?DD
3
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Special Reamers Inquiry Form

Customers Date: Y M D
Tel Fax material to be cut Hardened
contatc Ext Works Type Dp: I:I mm
Emall Quantities,pcs conting |:| Coating |:| Uncoating
o] o 1
T teeth

Other

I o
/1 " r» Helix Angle
|
|
|
|

| T I R
| 7247 v
I WD J D o] U %175
|
] ]
- e =1 [
o[ ] Uso| | as| Other
/ Z_ Remarks
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A

Machining options m

1. Pilot hole
Drilling depth2 -3 x D

2. Start with deep-hole drill

For entering the pilot hole (starting) using a low speed

(n =300 rpm) and a low feed rate (vf = 400 mm/min).

Just before reaching the bottom of the pilot hole, stop feeding and
increase the speed to the cycle speed without stopping.

3. Increase the deep-hole drilling

Feed rate to the cycle speed. Drill to the required hole depth without
pecking. When drilling a through hole, reduce the feed rate by 50 %
when the drill tip exits at through holes — risk of chipping.

4. Back out of the hole

During the retraction movement with the deep-hole drill to the centre of
the pilot hole, reduce the speed without stopping until approx. 300 rpm
to back out of the hole with a normal feed rate (vf = 400 mm/min).
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Material Cross reference List

STRUCTURAL AND CONSTRUCTIONAL STEEL

Country
USA | Germany \ U. K. | Sweden | France | Belgium | Italy Spain | Japan
Standard
AIS/SAE W.-Nr. DIN BS EN SS AFNOR NBN UNI UNF JIS
1015 1.0401 |C15 080M15 |- 1350 CC12 — C15C16 F.111 -
1020 1.0402 |C22 050A20 2C 1450 CC20 C25-1 C20C21 F.112 -
1035 1.0501 |C35 060A35 - 1550 CC35 C35-1 C35 F.113 -
1045 1.0503 |C45 080M46 |- 1650 CC45 C45-1 C45 F.114 -
1055 1.0535 |C55 070M55 |- 1655 - C55-1 C55 - -
1060 1.0601 |C60 080A62 43D - CC55 C60-1 C60 - -
1213 1.0715 |9SMn28 |230M07 |- 1912 5250 - CF9SMn28 |11SMn28 |SUM22
12L13 1.0718 |9SMnPb28 |- - 1914 S§250Pb |- CF9SMnPb28|11SMnPb28 | SUM22L
- 1.0722 |10SPb20 |- - - 10PbF2 |- CF10PB20 |10SPb20 |-
1140 1.0726 |35S20 212M36 8M 1957 35MF4 - - F.210.G -
1215 1.0736 |9SMn36  |240MO07 1B - S300 - CF9SMn36 |12SMN35 |—
12L14 1.0737 |9SMnPb36 |- - 1926 S300Pb |- CF9SMnPb36|12SMnP35 |—
9255 1.0904 |55Si7 250A53 45 2085 5587 55Si7 55Si8 56Si7 -
9262 1.0961 |60SiCr7 |- - - 60SC7 60SiCr8 |60SiCr8 60SiCr8 -
1015 1.1141 |Ck15 080M15 | 32C 1370 XC12 C16-2 C16 C15K S15C
1039 1.1157 |40Mn4 150M36 15 - 35M5 - - - -
1025 1.1158 |Ck25 - - - - C25-2 - - S§25C
1335 1.1167 |36Mn5 - - 2120 40M5 - - 36Mn5 SMn438(H)
1330 1.1170 |28Mn6 150M28 14A - 20M5 28Mn6 C28Mn - SCMn1
1035 1.1183 |Cf35 060A35 - 1572 XC38TS |C36 C36 - S§35C
1045 1.1191 |Ck45 080M46 |- 1672 XC42 C45-2 C45 C45K $45C
1055 1.1203 |Ck55 070M55 |- - XC55 C55-2 C50 C55K S55C
1050 1.1213 |Cf53 060A52 - 1674 XC48TS |C53 C53 - S50C
1060 1.1221 |Ck60 080A62 43D 1678 XC60 C60-2 C60 - §58C
1095 1.1274 |Ck101 060A96 - 1870 - - - - SUP4
- 1.3401 |G-X120Mn12|Z120M12 | — - Z120M12 |- XG120Mn12|X120MN12 | SCMnH/1
52100 1.3505 |100Cr6 534A99 31 2258 100C6 - 100Cr6 F.131 SuUJ2
ASTMA204GrA| 1.5415 |15Mo3 1501-240 |— 2912 15D3 16Mo3 16Mo3KW |16Mo3 -
4520 1.5423 |16Mo5 1503-245-420| — - - 16Mo5 16Mo5 16Mo5 -
ASTMA350LF5| 1.5622 |14Ni6 - - - 16N6 18Ni6 14Ni6 15Ni6 -
ASTM A353| 1.5662 |X8Ni9 1501-509;510 | — - - 10Ni36 X10Ni9 XBNi09 -
2515 1.5680 |12Ni19 - - - Z18N5 12Ni20 = = =
3135 1.5710 |36NiCr6  |640A35 1M11A - 35NC6 - - - SNC236
3415 1.5732 |14NiCr10 |- - - 14NC11 |- 16NiCr11  |15NiCr11 | SNC415(H)
3415;3310 | 1.5752 |14NiCr14 |655M13; |36A - 12NC15 |13NiCr12 |- - SNC815(H)
655A12
9840 1.6511 |36CrNiMo4|816M40 110 - 40NCD3 |- 38NiCrMo4(KB)|35NiCrMo4 |—
8620 1.6523 |21NiCrMo2|805M20 362 2506 20NCD2 |- 20NiCrMo2 |20NiCrMo2 | SNCM220(H)
8740 1.6546 |40NiCrMo22|311-Type 7 |— - - 40NiCrMo2 |40NiCrMo2(KB) |40NiCrMo2 | SNCM240
4340 1.6582 |34CrNiMo6|817M40 24 2541 35NCD6 | 35CrNiMo6 |35NiCrMo6(KB) |— -
- 1.6587 |17CrNiMo6|820A16 - - 18NCD6 |17CrNiMo7 |— 14NiCrMo13|—
- 1.6657 |14NiCrMo134 |832M13 36C - - 14NiCrMo13 | 15NiCrMo13|14NiCrMo131 | —
5015 1.7015 |15Cr3 523M15 |- - 12C3 15Cr2 - - SCr415(H)
5132 1.7033 |34Cr4 530A32 18B - 32C4 34Cr4 34Cr4(KB) |35Cr4 SCr430(H)
5140 1.7035 |41Cr4 530M40 18 - 42C4 41Cr4 41Cr4 42Cr4 SCr440(H)
5140 1.7045 |42Cr4 - - 2245 - - - 42Cr4 SCr440
5115 1.7131 |16MnCr5 |(527M20) |— 2511 16MC5 16MnCr5 |16MnCr5 |16MnCr5 |—
5155 1.7176 |55Cr3 527A60 48 - 55C3 55Cr3 - - SUP9(A)
4130 1.7218 |25CrMo4 [1717CDS110 | — 2225 25CD4 25CrMo4 |25CrMo4(KB) |55Cr3 SCM420;SCM430
AM26CrMo4
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Material Cross reference List

STRUCTURAL AND CONSTRUCTIONAL STEEL

Country
USA | Germany U. K. | sweden | France | Belgium | Italy | Spain | Japan
Standard
AIS/SAE W.-Nr. DIN BS EN SS AFNOR NBN UNI UNF JIS
4137;4135| 1.7220 |34CrMo4 |708A37 19B 2234 35CD4 34CrMo4 |35CrMo4 34CrMo4  |SCM432,SCCRM3
4140;4142| 1.7223 |41CrMo4 |708M40 19A 2244 42CDATS [41CrMo4 |41CrMo4  |42CrMo4 |SCM 440
4140 1.7225 |42CrMo4 |708M40 19A 2244 42CD4 42CrMo4 |42CrMo4 | 42CrMo4 |SCM440(H)
= 1.7262 |15CrMo5 |- = 2216 12CD4 = = 12CrMo4 |SCM415(H)
ASTM A182| 1.7335 |13CrMo4 4|1501-620Gr27 | — - 15CD3.5 |14CrMo45 [14CrMo45 |14CrMo45 |-
F11;F12 15CD4.5
= 1.7361 |32CrMo12 |722M24 40B 2240 30CD12 |32CrMo12 |32CrMo12 |F.124.A =
ASTM A182| 1.7380 |10CrMo9 10/1501-622 | — 2218 12CD9,10 |- 12CrMo09,10 | TU.H -
F.22 Gr31;45 = = = =
- 1.7715 |14MoV6 3 |1503-660-440| — - - 13MoCrV6 |- 13MoCrV6 |-
6150 1.8159 |50CrVv4 735A50 47 2230 50CVv4 50CrVv4 50CrVv4 51CrV4 SUP10
- 1.8509 |41CrAIMo7|/905M39 41B 2940 40CADG6,12|41CrAIMo7 |41CrAIMo7 | 41CrAIMo7 |-
= 1.8523 |39CrMoV13 9/897M39 40C = = 39CrMoV13|36CrMoV12|— =
TOOL STEELS
Country
USA | Germany U. K. | sweden | France [ Belgium | Italy | Spain | Japan
Standard
AIS/SAE W.-Nr. DIN BS EN SS AFNOR NBN UNI UNF JIS
W.110 1.1545 |C105W1 |- - 1880 Y,105 - C98KU F.515 -
C100KU F.516
W.112 1.663 C125W = = = Y,120 = C120KU (C120) SK2
L3 1.2067 |100Cr6 BL3 - - Y100C6 - - 100Cr6 -
D3 1.2080 |X210Cr12 |BD3 = = Z200C12 | — X210Cr13KU | X210Cr12 |SKD1
X250Cr12KU
H13 1.2344 | X40CrMoV51 |BH13 - 2242 Z40CDV5 | — X35CrMoV05KU | X40CrMoV5 | SKD61
X40CrMoV511KU
A2 1.2363 |X100CrMoV5 1 |[BA2 = 2260 Z100CDV5| — X100CrMoV51KU | X100CrMoV5 | SKD 12
- 1.2419 [105WCr6 |— - 2140 105WC13 | — 100WCr6 |105WCr5 |SKS31
107WCr5KU SKS2;SKS3
= 1.2436 | X210CrW12|— = 2312 = = X215CrW12 1KU | X210Crw12 |SKD2
S1 1.2542 |45WCrV7 |BS1 - 2710 - - 45WCrV8KU |45WCrSi8 |-
H21 1.2581 | X30WCrV9 3|BH21 = = Z30WCV9 | — X28W09KU | X30WCrV9 |SKD5
X30WCrv9 3KU = X30WCrV9 3KU
- 1.2601 |X165CrMo |- - 2310 - - X165CrMoW12KU | X160CrMoV12 |—
V12
L6 1.2713 |55NiCrMoV6 |— = = 55NCDV7 | — = F.520.S SKT4
w210 1.2833 |100V1 BW2 - - Y,105V C98KU |- - SKS43
102V2KU
= 1.3243 |S 6-5-2-5 |- = 2723 Z85WDKCV | — HS 6-5-2-5 |HS 6-5-2-5 |SKH55
06-05-05-04-02
T4 1.3255 |S 18-1-2-5 |BT4 - - Z80WKCV | — X78WC01805KU | HS 18-1-1-5 |SKH3
18-05-04-01
M2 1.3343 |S 6-5-2 BM2 = 2722 Z85WDCV | — X82WMo0605KU| HS 6-5-2  |SKH9
06-05-04-02
M7 1.3348 |S 2-9-2 - - 2782 Z100WCWV | — HS 2-9-2 HS 2-9-2 |-
09-04-02-02
T 1.3355 |S 18-0-1 |BT1 = = Z80WCV | — X75W18KU |HS18-0-1 |SKH2
18-04-01

-
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Material Cross reference List

STAINLESS AND HEAT RESISTANT MATERIALS

USA Germany U. K. Sweden France Belgium
Standard
AIS/SAE W.-Nr. DIN BS EN SS AFNOR NBN
403 1.4000 |X7Cr13 403817 | — 2301 Z6C13 —
410 1.4006 |X10Cr13 410S21 | 56A 2302 Z10C14 -
— 1.4027 |G-X20Cr14 | 420C29 | 56B - Z20C13M -
431 1.4057 | X22CrNi17| 431S29 | 57 2321 Z15CN16.02 -
434 1.4113 | X6CrMo17 | 434S17 | — 2325 Z8CD17.01 -
303 1.4305 |X12CrNiS188 | 303S21 | 58M 2346 Z10CNF 18.09 -
- 1.4308 |G-X6CrNi189 | 304C15 | — - Z6CN18.10M -
304LN 1.4311 | X2CrNiN 304862 | — 2371 Z2CN18.10 -

316

316LN

317L

1.4401

1.4438

18 10

X5CrNiMo
18 10

X2CrNiMoN
18 13

X2CrNiMo
18 16

X10CrNiTi
189

x10CrNiMoTi
18 10

X10CrNi
MoNb 18 12

316S16

317812

320817

321812

2347

2375

2367

Z6CND17.11

Z2CND17.13

Z2CND19.15

Z6CNT18.10

Z6CNDT17.12

Z6CNDNb
17 13B

X6Cr13

X12Cr13

X16CrNi6

X8CrMo17

X10CrNiS 18 09

X5CrNiMo17 12

X2CrNiMo18 16

X6CrNiTi18 11

X6CrNiMoTi
17 12

X6CrNiMoNb
17 13

F.3543

Spain Japan
UNF JIS

F.3110 |SUS403
F.3401 SUS410
- SCS2
F.3427 | SUS431
- SUS434
F.3508 |SUS303
- SCS13
- SUS304LN

SUS316

SUS316LN

SUS317L

SuUS321

1.4724 |X10CrA113] 403817 |- |-  [z10C13 | -  |X10CrA112| F.311 SUS405
HNV6 1.4747 |X80CINiSi20| 443565 [59 |-  |7Z80CSN20.02|  —  [X80CrSiNi20| F.320B |SUH4

1.4828

1.4864

X15CrNiSi
2012

X12NiCrSi

36 16

X53CrMnNiN
219

309S24

349854

Z15CNS20.12

Z12NCS35.16

Z52CMN21.09

X53CrMnNiN219

SUH309

SUH330

SUH35;SUH36
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Material Cross reference List

GREY CAST IRON (unalloyed)

Country
USA | Germany \ U.K | Sweden | France | Belgium [ Italy Spain | Japan
Standard
AIS/SAE W.-Nr. DIN BS EN SS AFNOR NBN UNI UNF JIs
ASTM — — — - - - - - — -
A48-76 = = - = - = - - - -
- — — - — 0100 - - - - -
No 20 B = GG 10 |- = 0110 Ft10D - - = FC100
No 25 B 0.6015 GG 15 |Grade 150 - 0115 Ft15D - G15 FG15 FC150
No 30 B 0.6020 GG 20 Grade 220 - 0120 Ft20D - G20 - FC200
No 35 B 0.6025 GG 25 | Grade 260 - 0125 Ft25D — G25 FG25 FC250
No 40 B = = = = - - - - = -
No 45 B 0.6030 GG 30 | Grade 300 - 0130 Ft30D - G30 FG30 FC300
No 50 B 0.6035 GG 35 |Grade 350 - 0135 Ft35D - G35 FG35 FC350
No 55 B 0.6040 GG 40 | Grade 400 - 0140 Ft40D - - - -
GREY CAST IRON (alloyed)
Country
USA | Germany \ U. K. | sweden | France [ Belgium | italy | Spain | Japan
Standard
AIS/SAE W.-Nr. DIN BS EN SS AFNOR NBN UNI UNF JIs
ASTM - DIN4694 3468: 1974 - MB - - - - -
A436-72 - GGL- - - 1ISO-215 | A32-301 - - - -
Type 2 - NiCr 20 2 |L-NiCr 20 2 - 0523 L-NC 20 2 - - - -
NODULAR CAST IRON (unalloyed)
Country
USA | Germany \ U. K. | Sweden | France | Belgium | Italy | spain | Japan
Standard
AIS/SAE W.-Nr. DIN BS EN SS AFNOR NBN UNI UNF JIS
A536-72 - - 2789; 1973 - - NF A32-201 - - - -
60-40-18 0.7040 |GGG 40 |SNG 420/12 - 07 17-02 |FCS 400-12 - GS 370-17 | FGE 38-17 | FCDA400
- - GGG 40.3 |SNG 370/17 - 07 17-12 [FGS 370-17 - - - -
- 0.7033 |GGG 35.3 — - 07 17-15 - - - - -
80-55-06 0.7050 |GGG 50 |SNG 500/7 - 07 27-02 FGS 500-7 - GS 500 FGE 50-7 | FCD500
- - GGG 60 |SNG 600/3 - 07 32-03 [FGS 600-3 - - - FCD600
100-70-03 | 0.7070 |GGG 70 SNG 700/2 - 07 37-01 FGS 700-2 - GS700-2 |[FGS70-2 | FCD700
ALLOYED CAST IRON
Country
USA | Germany \ U. K. | Sweden | France [ Belgium | Italy | Spain | Japan
Standard
AIS/SAE W.-Nr. DIN BS EN SS AFNOR NBN UNI UNF JIS
- - DIN 1694 |- - - - - - - -
- - GGGNiMn |L-NiMn 13 7 - 0772 |L-MN 137 - - - -
137
Type 2 - GGG NiCr 20|L-NiMn 20 2 - 0776 |L-NC202 - - - -
2
MALLEABLE CAST IRON
Country
USA | Germany \ U. K. | Sweden | France | Belgium | Italy | Spain | Japan
Standard
AIS/SAE W.-Nr. DIN BS EN SS AFNOR NBN UNI UNF JIS
ASTM - - - - - - - - - -
A47-74 - - - - - - - - - -
A220-762)| — - - - - - - - - -
- - - 8 290/6 - 08 14 MN 32-8 - - - -
32510 - GTS-35 | B 340/12 - 08 15 MN 35-10 - - - FCMW330
40010 0.8145 GTS-45 | P 440/7 - 08 52 MN 450 - GMN45 - FCMW370
50005 0.8155 GTS-55 | P 510/4 - 08 54 MP 50-5 - GMNS55 - FCMP490
70003 - GTS-65 | P570/3 - 08 58 MP 60-3 - - - FCMP540
A220-80002 — GTS-70 | P 690/2 - 08 62 MN700-2 - - - FCMP690
177
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Photos, drawings, measurements and listed in this catalog
may be changed without giving notice.
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&Safe use of cutting tools

@Use safety cover, safety glasses and @Stop cutting operation immediately if
safety shoes during operation. you hear any strange cutting sounds.
@®Do not touch cutting edges with bare @Do not modify tools.
hands. @Please use correct tools for the
not touch cutting chips with bare operation.Check dimensions to ensure
ds. Chips will be hot after cutting. proper selection.
@Stop cutting when the tool becomes dull.

Ny

advanced by
experience

hsg.cuttingtools@gmail.com
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