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Solid Tungsten Carbide

Recommended feed in mm per tooth based on full diameter cutting width and half diameter cutting depth

= fad Use 50% of recommended feed rate for long series end mills
Material Type H: I-JIB S Sred] For uncoated End Mills rt.adut.:e surfao.e speed by 35% to 50%
in m/min End Mill Diameter in mm
® Recommended O Suitable 2 4 6 8 10 12 16 20 25

d1
@ Free Cutting Steel <120 175 -0.031 0.024-0.039 0.035-0.059 0.040-0.067 0.050-0.083 0.058-0.096 0.063-0.104 0.068-0.
@ Structural Steel <200 125 -0.031 0.024-0.039 0.035-0.059 0.040-0.067 0.050-0.083 0.058-0.096 0.063-0.104 0.068-0.

0.01 19
0.01 .019

@ Plain Carbon Steel <250 100 88} 18-0031 0.024-0.039 0.035-0.059 0.040-0.067 0.050-0.083 0.058-0.096 0.063-0.104 0.068-0.
19

0.0
0.0
d1 .019-0.031 0.0 X ¥ . . X X X X X X X X X X X
d1 d1 @ Alloy Steel 250 65 9-0031 0.019-0.031 0.020-0.033 0.022-0.037 0.030-0.050 0.030-0.050 0.040-0.067 0.050-0.083 0.055-0.091
d1 Parameters based on ideal conditions. Adjust parameter accordingly to real applications. @ Alloy Steel - Hardened 250-350 40 0.019-0.031 0.019-0031 0.020-0.033 0.022-0.037 0.030-0.050 0.030-0.050 0.040-0.067 0.050-0.083 0.055-0.091
W W Stainless O Free machining Stainless Steel <250 65 0.006-0.010 0.008-0.013 0.011-0019 0.015-0025 0.023-0.038 0.030-0.050 0.038-0.063 0.045-0.075 0.053-0.088
Steel O Austenitic Stainless Steel <320 55 0.006-0.010 0.008-0.013 0.011-0019 0.015-0.025 0.023-0.038 0.030-0.050 0.038-0.063 0.045-0.075 0.053-0.088
teel O Ferritic and Martensitic Stainless Steel <300 48 0.006-0.010 0.006-0.009 0.008-0.013 0.011-0.019 0.015-0.025 0.023-0.038 0.030-0.050 0.034-0.056 0.038-0.063
@ Lamellar Graphite Cast Iron <150 120 0.019-0.031 0.019-0031 0.024-0.039 0.035-0.059 0.040-0.067 0.050-0.083 0.058-0.096 0.063-0.104 0.068-0.114
@ Lamellar Graphite Cast Iron 150-300 90 0.019-0.031 0.019-0031 0.020-0.033 0.026-0.044 0.030-0.050 0.030-0.050 0.040-0.067 0.050-0.083 0.055-0.091
@® Nodular Graphite, Malleable Cast Iron <200 120 0.019-0.031 0.019-0.031 0.024-0.039 0.035-0.059 0.040-0.067 0.050-0.083 0.058-0.096 0.063-0.104 0.068-0.114
@ Nodular Graphite, Malleable Cast Iron 200-300 90 0.019-0.031 0.019-0.031 0.020-0.033 0.026-0.044 0.030-0.050 0.030-0.050 0.040-0.067 0.050-0.083 0.055-0.091
1 O Titanium unalloyed <200 56 0.005-0.008 0.009-0.015 0.018-0.030 0.025-0.041 0.029-0.049 0.034-0.056 0.041-0.069 0.046-0.077 0.050-0.084
O Titanium alloyed <270 50 0.004-0.006 0.008-0.013 0.015-0.025 0.020-0.034 0.025-0.041 0.028-0.047 0.035-0.058 0.039-0.065 0.043-0.071
O Titanium alloyed 270-350 44 0.004-0.006 0.008-0.013 0.015-0.025 0.020-0.034 0.025-0.041 0.028-0.047 0.035-0.058 0.039-0.065 0.043-0.071
O Nickel unalloyed <150 40 0.017-0.029 0.017-0.029 0.026-0.043 0.026-0.043 0.035-0.058 0.043-0.071 0.046-0.077 0.052-0.087 0.056-0.094
O Nickel alloyed <270 33 0.012-0.019 0.012-0019 0.017-0.029 0.017-0.029 0.023-0.038 0.027-0.045 0.029-0.048 0.035-0.058 0.038-0.063
O Nickel alloyed 270-350 18 0.012-0.019 0.012-0019 0.017-0.029 0.035-0.058 0.023-0.038 0.027-0.045 0.029-0.048 0.035-0.058 0.038-0.063
O Copper <100 100 0.038-0.063 0.038-0.063 0.053-0.088 0.053-0.088 0.060-0.100 0.060-0.100 0.068-0.113 0.075-0.125 0.075-0.125
O Beta Brass, Bronze <200 100 0.038-0.063 0.038-0.063 0.053-0.088 0.053-0.088 0.060-0.100 0.060-0.100 0.068-0.113 0.075-0.125 0.075-0.125
A

-/
o

O Alpha Brass <200 100 0.038-0063 0.038-0063 0.053-0088 00530088 0060-0.100 0.060-0.100 0068-0.113 0075-0.125 0.075-0.125
5 1 ” O High strength Bronze <470 75 0019-0031 0019-0031 0026-0044 0026-0044 0030-0050 0030-0050 0.034-0.056 0038-0063 0.038-0.063
" O Aluminium Magnesium unalloyed <100 105 00380063 00380063 0075-0.125 0.150-0250 0.150-0250 0.150-0250 0.225-0.375 0.375-0625 0.375-0.625
2 Aluminium © Aluminium Alloy (5% Si <150 88 0.038-0063 0.038-0063 00750125 0.150-0250 0.150-0250 0.150-0.250 0.225-0.375 0.375-0625 0.375-0.625
l O Aluminium Alloy 5 to 10% Si <120 63 0038-0063 00380063 0075-0.125 0.150-0250 0.150-0.250 0.150-0250 0.225-0.375 0.375-0.625 0.375-0.625
O Aluminium Alloy > 10% Si . 63 0.038-0063 0038-0063 0075-0.125 0.150-0250 0.150-0250 0.150-0.250 0.225-0.375 0.375-0.625 0.375-0.625
Solid Carbide 2 Flute Solid Carbide 2 Flute Solid Carbide 2 Flute Solid Carbide 2 Flute Ball Solid Carbide 4 Flute Q Duroplastios (short hipping) - 175 0006-0010 0011-0019 0017-0028 0023-0038 0027-0045 0033-0055 0044-0073 0055-0091 0068-0.113
; ; P ; ; ; ; Synthetic | O Thermoplastics (long chipping - 175 0006-0010 0011-0019 0017-0028 0023-0038 0027-0045 0.033-0.055 0.044-0.073 0.055-0091 0.068-0.113
End Mills Long Series End Mills 2 Ball Nose End Mills 2 Nose Long Series End Mills Ball Nose End Mills O Fibre reinforced synthetic materials ; 75 0006-0010 0011-0019 0017-0028 0023-0038 0027-0045 0033-0055 0044-0073 0055-0091 0068-0.113
WORKS STANDARD, COATED 2 WORKS STANDARD, COATED WORKS STANDARD, COATED WORKS STANDARD, COATED WORKS STANDARD, COATED
12 d 2 n CODE d I2 I1 d1  CODE d 12 U1 dl CODE d 12 11 dl  CODE
d 12 1n d CODE
1 3 39 3 03A0100X 3 19 57 3 03B0O300X 1 3 39 3 03M0100X 3 19 57 3 03NO300X 1 3 39 3 03PO100X . . : . . . . .
15 b 39 3 03A0150X 4 19 57 4  03B0400X 15 5 39 3  03MO0150X 4 19 57 4 03N0400X 15 5 39 3 03P0150X R Hod Recommended feed in mm per revolution oo Recommended feed in mm per revolution R ded Recommended feed in mm per revolution Recommended Recommended feed in mm per revolution
Is 1 393 3A0%%% R G 25 7 39 3 Jamozoox 22 Sk 2 ENSaoex 27 39 3 03PO200X Material Type Hard Surface Speed Drill Diameter in mm Surface Speed Drill Diameter in mm Material Type Hardness Surface Speed Drill Diameter in mm Surface Speed Drill Diameter in mm
%-5 g gg g ggﬁggggﬁ 6 28 76 6 03B0600X %5 ; gg g 82%8%38% 6 28 76 6 03NO6OOX 25 7 39 3  03P0250X HB P Ty 3 HB ok e p
8 29 76 8 03BO800X 8 29 76 8 03N0800X d 3 9 39 3 03P0300X ® Recommended O Suitabl ® Recommended O Suitabl
4 8 57 6 03A0400X 10 32 102 10 03B1000X 4 &8 57 & 03M0400X 10 32 102 10 O03N1000X 2 11 57 & 03P0A0OX eeommende Hiiabie © & o 2 i © & 10 2 i ceommende Hiiabie ® & 0 12 i © & i© 2 U
6 10 57 6 03A0600X ]ﬁ g} ]23 }ﬁ 825]42‘8& 6 10 57 6 03MOBOOX 12 217 192 12 8%“]%8% g }g U g 82;8288§ @ Free Cutting Steel <120 125 0.150-0250 0.195-0.325 0248-0413 0285-0475 0.314-0523 125 01150191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 @ Free Cutting Steel <120 95 0.115-0191 0.150-0250 0.188-0313 0210-0350 0.233-0.388 95 0.180-0.300 0229-0381 0270-0450 0.289-0.481 0.314-0524
8 16 63 8 03A0800X 16 o7 157 16  03R1600x 8 16 63 8 03MOS0OOX 16 57 127 16  03N1600X o 15 2h & Danosonx @ Structural Steel <200 115 0.150-0250 0.195-0.325 02480413 02850475 0.314-0523 115 0.115-0191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388 @ Structural Steel <200 85 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 85 0.180-0.300 0229-0381 0270-0.450 0.289-0481 0.314-0524
170 19 72 10  03A1000X 18 57 137 18 0O3m1800X 70 19 72 10 03M1000X 18 57 127 18  03N1800X % 5 g3poso0 @ Plain Carbon Steel <250 110 0.150-0250 0.195-0325 0248-0413 02850475 0.314-0523 110 01150191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 @ Plain Carbon Steel <250 80 0115-0191 0150-0250 0.188-0313 0210-0350 0.233-0.388 80 0.180-0.300 0.229-0381 0.270-0450 0.289-0.481 0.314-0524
12 22 83 12 03A1200X 20 27 19 50 03m2000% d 12 22 83 12  03M1200X 20 57 197 20 03IN2000X 922 72 1 P1000X @ Alloy Steel (250 95 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 95 0115-0191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388 @® Alloy Steel <250 70 0.180-0.300 0.229-0381 0270-0450 0.289-0481 0.314-0524 70 0.180-0.300 0229-0381 0270-0450 0.289-0481 0.314-0524
12 22 83 14  03A1400x d T 27 19y 5% O3menoox 12 22 83 14  03M1400X 25 57 197 55 03IN2500X 12 26 83 12 03P1200X @ Alloy Steel - Hardened 250-350 75 0115-0.191 0.150-0250 0.188-0313 0210-0350 0.233-0.388 75 01150191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388 @ Alloy Steel - Hardened 250-350 55 0.180-0.300 0.229-0381 0270-0450 0.289-0481 0.314-0524 55 0.180-0300 0.229-0381 0.270-0450 0.289-0481 0.314-0524
d 16 26 92 16 03A1600X 16 26 92 16 03M1600X 14 26 83 14 03P1400X ® Alloy Steel - Hardened » 350 65 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 65 00800134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 ® Alloy Steel - Hardened » 350 50 0.113-0.188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339 50 0.113-0.188 0.143-0.238 0.171-0285 0.182-0.304 0.203-0.339
18 58 96 13  03A1800 F ad de excluding “X" 18 26 96 18 03M1800X F ted. denote code excluding “X” 16 32 92 16 03P1600X @ Alloy Steel - Hardened 49-55 HRC 30 0080-0.134 0.105-0.175 01280213 0.150-0250 0.167-0.279 30 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 @® Alloy Steel - Hardened 49-55 HRC 25 01130188 0.143-0238 0171-0285 0.182-0304 0.203-0.339 25 01130188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339
20 32 104 20 03A2000X For uncoated, denote code excluding 32 d TOr uncoated, denote code excluding 18 32 96 18 O3P1800X @ Alloy Steel - Hardened 55-63 HRC 25 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 25 0.080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 @ Alloy Steel - Hardened 55-63 HRC 20 01130188 0.143-0.238 0.171-0285 0.182-0.304 0.203-0.339 20 01130188 0.143-0.238 0.171-0285 0.182-0304 0.203-0.339
a Available on request 20, 104 20 03M2000X Available on request 20 38 104 20 03P2000X
22038 192 22 OaAZZ00K 2235 192 22 Oamazo0x 22° 38 102 22 03P2200X Stainless O Free machining Stainless Steel (250 55 01150191 0150-0250 01880313 0210-0.350 0.233-0.388 55 0115:0.191 0.150-0250 0.188-0313 0210-0350 0233-0388 | guainless O Free machining Stainless Steel (250 40 0180-0.300 02290381 0270-0450 0289-0481 0314-0524 40 0180-0.300 0229-0381 02700450 0289-0481 0314-0524
25* 38 102 25 03P2500X Stoel . O Austenitic Stainless Steel <320 35 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 35 0.115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 Stoel | O Austenitic Stainless Steel <320 25 0.180-0.300 0.229-0381 0270-0450 0.289-0481 0.314-0524 25 0.180-0.300 0229-0381 0270-0450 0289-0481 0.314-0524
For uncoated, denote code excluding “X" For uncoated, denote code excluding “X” . " o oxcluding X teel O Ferritic and Martensitic Stainless Steel < 300 30 0080-0.134 0105-0.175 0.128-0213 0.150-0250 0.167-0.279 30 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 el O Ferritic and Martensitic Stainless Steel < 300 25 01130188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339 25 01130188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339
M ! 4 M ! ' or uncoated, denote code excluding “X"
Available on request Available on request * Available on request @ Lamellar Graphite Cast Iron <150 110 0.150-0250 0.195-0.325 0248-0413 02850475 0.314-0523 110 0.150-0250 0.195-0325 0248-0413 0285-0475 0.314-0523 @ Lamellar Graphite Cast Iron <150 80 0.115-0191 0.150-0250 0.188-0313 0210-0350 0.233-0.388 80 01150191 0.150-0250 0.188-0.313 0210-0.350 0.233-0.388
@ Lamellar Graphite Cast Iron 150-300 110 0150-0250 0.195-0.325 02480413 02850475 0.314-0523 110 0.150-0250 0.195-0325 0248-0413 0285-0475 0.314-0523 ® Lamellar Graphite Cast Iron 150-300 80 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 80 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388
@ Nodular Graphite, Malleable Cast Iron <200 80 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 80 01150191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 ® Nodular Graphite, Malleable Cast Iron <200 60 0.180-0.300 0229-0381 0270-0450 0.289-0481 0.314-0524 60 0.180-0.300 0.229-0381 0270-0450 0.289-0.481 0.314-0524
0 @ Nodular Graphite, Malleable Cast Iron ~ 200-300 80 0.115-0.191 0.150-0250 0.188-0313 0.210-0350 0.233-0.388 80 01150191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 @ Nodular Graphite, Malleable Cast Iron ~ 200-300 60 0.180-0.300 0.229-0381 0.270-0450 0.289-0.481 0.314-0524 60 0.180-0.300 0.229-0381 0.270-0.450 0.289-0.481 0.314-0524
d1 O Titanium unalloyed <200 55 0.115-0191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 55 01150191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 O Titanium unalloyed <200 40 0.180-0.300 0.229-0381 0270-0450 0.289-0481 0.314-0524 40 0.180-0.300 0.229-0381 0270-0450 0.289-0.481 0.314-0524
O Titanium alloyed <270 45 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 a5 0.115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 O Titanium alloyed <270 35 0.180-0.300 0.229-0381 0270-0450 0.289-0.481 0.314-0524 35 0.180-0.300 0229-0381 0270-0450 0.289-0481 0.314-0524
w O Titanium alloyed 270-350 40 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 40 00800134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 O Titanium alloyed 270-350 30 0.113-0.188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339 30 01130188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339
® Copper <100 125 0.150-0250 0.195-0.325 0248-0413 02850475 0.314-0523 125 0.150-0250 0.195-0.325 0.248-0413 0285-0475 0.314-0523 ® Copper <100 95 0.115-0191 0.150-0250 0.188-0313 0210-0350 0.233-0.388 95 0.115-0.191 0.150-0250 0.188-0.313 0210-0.350 0.233-0.388
. @ Beta Brass, Bronze <200 220 0150-0250 0.195-0.325 02480413 02850475 0.314-0523 220 0.150-0250 0.195-0325 0248-0413 0285-0475 0.314-0523 @® Beta Brass, Bronze <200 165 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 165 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388
World Class Cutting Tools @ Alpha Brass <200 220 0.150-0250 0.195-0325 0248-0413 02850475 0.314-0523 220 0.150-0250 0.195-0325 0.248-0413 0.285-0475 0.314-0523 @ Alpha Brass <200 165 0115-0191 0150-0250 0.188-0313 0210-0350 0.233-0.388 165 01150191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388
@ High strength Bronze <470 100 0.115-0191 0.150-0250 0.188-0.313 0.210-0350 0.233-0.388 100 01150191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 @ High strength Bronze <470 75 0.180-0.300 0.229-0381 0.270-0450 0.289-0.481 0.314-0524 75 0.180-0.300 0.229-0381 0.270-0.450 0.289-0.481 0.314-0524
S T A N D A R D R A N G E O Aluminium Magnesium unalloyed <100 250 0.150-0250 0.195-0.325 0.248-0.413 0.285-0475 0.314-0523 250 0.150-0250 0.195-0.325 0.248-0413 0.285-0475 0.314-0523 @ Aluminium Magnesium unalloyed <100 250 0.150-0250 0.195-0.325 0.248-0413 0.285-0475 0.314-0523 250 0.150-0250 0.195-0.325 0.248-0.413 0.285-0475 0.314-0523
Aluminium © Aluminium Alloy ¢ 5% Si <150 250 0.150-0250 0.195-0.325 0248-0413 0285-0475 0.314-0523 250 0.150-0250 0.195-0325 0248-0413 0285-0475 0.314-0523 Aluminigm © Aluminium Alloy ¢ 5% Si <150 250 0.150-0250 0.195-0.325 0248-0413 0285-0475 0.314-0523 250 0.150-0250 0.195-0325 0248-0413 02850475 0.314-0523
0SG GROUP COMPANY uminium 5 Ajyminium Alloy 5 to 10% Si <120 200 0.115-0191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388 200 01150191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 uminium @ Ajuminium Alloy 5 to 10% Si <120 200 0.115-0191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388 200 01150191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388
O Aluminium Alloy » 10% Si . 150 0115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 150 0.115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 @ Aluminium Alloy > 10% Si . 150 0115-0191 0.150-0.250 0.188-0313 0210-0350 0.233-0.388 150 0.115-0191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388
: Hardness Recommended Recommended feed in mm per revolution Recommended Recommended feed in mm per revolution : Hard o Recommended feed in mm per revolution Recommended Recommended feed in mm per revolution
Material Type HB Surface Speed Drill Diameter in mm Surface Speed Drill Diameter in mm Material Type HB Surface Speed Drill Diameter in mm Surface Speed Drill Diameter in mm
X in m/min in m/min N in m/min in m/min
" ® Recommended O Suitable 1 2 3 4 5 6 8 10 12 15 1 2 3 4 5 6 8 10 12 15 ® Recommended O Suitable 1 2 3 4 5 6 8 10 12 15 1 2 3 4 5 6 8 10 12 15
Al
@ Free Cutting Steel <120 125 0037-0061 0067-0.111 0.098-0.163 0.113-0.188 0.128-0213 0.150-0.250 0.195-0.325 0.248-0413 0.285-0475 0.314-0523 125 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0.210-0.350 0.233-0.388 @ Free Cutting Steel <120 95 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0.210-0.350 0.233-0.388 95 0021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0.260 0.180-0.300 0.229-0.381 0.270-0450 0.289-0481 0.314-0524
@® Structural Steel <200 110 0037-0061 0067-0.111 0098-0.163 0.113-0.188 0.128-0213 0.150-0.250 0.195-0.325 0.248-0413 0.285-0475 0.314-0523 110 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 @® Structural Steel <200 80 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 80 0021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0260 0.180-0.300 0.229-0.381 0.270-0450 0.289-0481 0.314-0524
@ Plain Carbon Steel <250 90 0037-0061 0067-0.111 0.098-0.163 0.113-0.188 0.128-0213 0.150-0.250 0.195-0.325 0.248-0413 0285-0475 0.314-0523 90 0029-0048 0052-0086 0.075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0.210-0.350 0.233-0.388 @ Plain Carbon Steel <250 70 0029-0048 0052-0086 0.075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0210-0.350 0.233-0.388 70 0021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0.260 0.180-0.300 0.229-0.381 0.270-0450 0.289-0481 0.314-0524
® Alloy Steel (250 80 0.029-0048 0.052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388 80 0.029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388 ® Alloy Steel (250 60 0.021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0260 0.180-0.300 0229-0381 0270-0450 0.289-0.481 0.314-0524 60 0021-0035 0076-0.126 0.124-0206 0140-0233 0.156-0260 0.180-0.300 0.229-0381 0270-0450 0.289-0.481 0.314-0524
@ Alloy Steel - Hardened 250-350 60 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0.210-0.350 0.233-0.388 60 0029-0048 0052-0086 0.075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0.210-0.350 0.233-0.388 @ Alloy Steel - Hardened 250-350 45 0021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0.260 0.180-0.300 0.229-0.381 0.270-0450 0.289-0481 0.314-0524 45 0021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0.260 0.180-0.300 0.229-0.381 0.270-0450 0.289-0481 0.314-0524
Solid Carbide 4 FI . . ® Alloy Steel - Hardened » 350 50 0.020-0.033 0.036-0060 0.053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 50 0.020-0033 0.036-0060 0.053-0088 0060-0.100 0068-0.113 0.080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 ® Alloy Steel - Hardened » 350 40 0.015-0025 0.050-0083 0077-0.128 0087-0.145 0.098-0.163 0.113-0.188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339 40 0015-0025 0.050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339
olid Carbide ute Solid Carbide 4 Flute @ Alloy Steel - Hardened 49-55 HRC 30 0020-0033 0036-0060 0.053-0.088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0.213 0.150-0250 0.167-0.279 30 0020-0033 0036-0060 0.053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0.213 0.150-0.250 0.167-0.279 @ Alloy Steel - Hardened 49-55 HRC 25 0015-0025 0050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0.285 0.182-0.304 0.203-0.339 25 0015-0025 0050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0.238 0.171-0.285 0.182-0.304 0.203-0.339
End Mills Long Series End Mills ® Alloy Steel - Hardened 55-63 HRC 25 0.020-0.033 0.036-0060 0.053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 25 0.020-0033 0.036-0060 0053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 ® Alloy Steel - Hardened 55-63 HRC 20 0015-0025 0.050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339 20 0015-0025 0050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0285 0.182-0304 0.203-0.339
2 WORKS STANDARD, COATED WORKS STANDARD, COATED st O Free machining Stainless Steel <250 a5 0.020-0033 0.036-0060 0053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 a5 0.020-0033 0.036-0060 0.053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 st O Free machining Stainless Steel <250 35 0015-0025 0.050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339 35 0015-0025 0.050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339
inless O Austenitic Stainless Steel (320 40 0011-0019 0021-0035 0.030-0050 0.038-0063 0.045-0075 0.053-0.088 0068-0.113 0083-0.138 0.098-0.163 0.120-0.200 40 0011-0019 0021-0035 0.030-0050 0.038-0063 0.045-0075 0053-0088 0068-0.113 0083-0.138 0098-0.163 0.120-0.200 inless O Austenitic Stainless Steel <320 30 0009-0015 0017-0029 0022-0036 0024-0040 0027-0045 0032-0053 0041-0068 0.047-0.078 0.052-0086 0.062-0.103 30 0009-0015 0017-0029 0022-0036 0024-0040 0027-0045 0032-0053 0041-0.068 0.047-0.078 0.052-0086 0.062-0.103
d 2 01 d CODE Steel O Ferritic and Martensitic Stainless Steel < 300 35 0011-0019 0021-0035 0.030-0050 0.038-0.063 0.045-0.075 0053-0.088 0068-0.113 0083-0.138 0.098-0.163 0.120-0.200 35 0011-0019 0021-0035 0.030-0.050 0038-0.063 0.045-0.075 0053-0.088 0068-0.113 0083-0.138 0.098-0.163 0.120-0.200 Steel O Ferritic and Martensitic Stainless Steel < 300 25 0009-0015 0017-0029 0.022-0036 0024-0040 0027-0.045 0032-0053 0041-0068 0.047-0.078 0.052-0086 0.062-0.103 25 0009-0015 0017-0029 0.022-0036 0024-0040 0027-0045 0032-0.053 0041-0.068 0.047-0.078 0052-0086 0.062-0.103
e noa CooE g 1l§ Ef; d31 03081?50 O Precipitation Hardened Stainless Steel ~ 320-410 35 0011-0019 0021-0035 0030-0050 0.038-0063 0.045-0075 0.053-0.088 0068-0.113 0083-0.138 0.098-0.163 0.120-0.200 35 0011-0019 0021-0035 0030-0050 0.038-0063 0.045-0075 0053-0088 0068-0.113 0083-0.138 0.098-0.163 0.120-0.200 O Precipitation Hardened Stainless Steel ~ 320-410 25 0009-0015 0017-0029 0022-0036 0024-0040 0027-0045 0032-0053 0041-0068 0047-0078 0.052-0086 0.062-0.103 25 0009-0015 0017-0029 0022-0036 0024-0040 0027-0045 0032-0053 0041-0068 0.047-0078 0.052-0086 0.062-0.103
2 LO300X
15 5 39 3  03KO150X 4 19 57 4 03L0400X @ Lamellar Graphite Cast Iron (150 90 0.037-0061 0067-0.111 0098-0.163 0.113-0.188 0.128-0213 0.150-0.250 0.195-0.325 02480413 02850475 0.314-0523 90 0037-0061 0067-0.111 00980.163 01130188 0.128-0213 0.150-0.250 0.195-0.325 02480413 02850475 0.314-0523 ® Lamellar Graphite Cast Iron <150 70 0.029-0048 0.052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 70 0.029-0048 0.052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388
2 7 39 3  03KO200X 5 25 64 5 03L0500X @ Lamellar Graphite Cast Iron 150-300 90 0037-0061 0067-0.111 0.098-0.163 0.113-0.188 0.128-0213 0.150-0.250 0.195-0.325 0.248-0413 0.285-0475 0.314-0523 90 0037-0061 0067-0.111 0.098-0.163 0.113-0.188 0.128-0213 0.150-0250 0.195-0.325 0.248-0413 0.285-0475 0.314-0523 @ Lamellar Graphite Cast Iron 150-300 70 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0.210-0.350 0.233-0.388 70 0029-0048 0052-0086 0.075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0.210-0.350 0.233-0.388
25 7 39 3  03K0250X 6 28 76 6 03LO600X @ Nodular Graphite, Malleable Cast Iron <200 70 0.029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388 70 0.029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0313 0.210-0.350 0.233-0.388 ® Nodular Graphite, Malleable Cast Iron <200 55 0.021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0260 0.180-0.300 0229-0381 0270-0450 0.289-0.481 0.314-0524 55 0.021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0260 0.180-0.300 0229-0381 0270-0450 0.289-0.481 0.314-0524
‘31 1? gg g 82&8388% 8 29 76 8 03LO800X @ Nodular Graphite, Malleable Cast Iron ~ 200-300 70 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0.210-0.350 0.233-0.388 70 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0.210-0.350 0.233-0.388 @ Nodular Graphite, Malleable Cast Iron ~ 200-300 55 0021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0.260 0.180-0.300 0.229-0.381 0.270-0450 0.289-0481 0.314-0524 55 0021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0260 0.180-0.300 0.229-0.381 0.270-0450 0.289-0481 0.314-0524
10 32 102 10  03L1000X
5 13 57 6  03KO500X 12 51 102 12  03L1200X O Titanium unalloyed <200 50 0020-0033 0036-0060 0053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 50 0020-0033 0036-0060 0053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 O Titanium unalloyed <200 40 0015-0025 0050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0.285 0.182-0.304 0.203-0.339 40 0015-0025 0050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0.285 0.182-0.304 0.203-0.339
6 13 57 6  03KO600X 14 57 127 14  03L1400X O Titanium alloyed (270 20 0.020-0.033 0.036-0060 0053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 20 0.020-0.033 0.036-0060 0053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 O Titanium alloyed <270 30 0.015-0025 0.050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0285 0.182-0.304 0.203-0.339 30 0015-0025 0.050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0285 0.182-0304 0.203-0.339
8 19 63 8  03KO800X 16 57 127 16  03L1600X O Titanium alloyed 270-350 35 0011-0019 0021-0035 0.030-0050 0038-0063 0.045-0075 0.053-0088 0068-0.113 0083-0.138 0.098-0.163 0.120-0.200 35 0011-0019 0021-0035 0030-0050 0.038-0063 0.045-0075 0053-0088 0068-0.113 0083-0.138 0.098-0.163 0.120-0.200 O Titanium alloyed 270-350 25 0009-0015 0017-0029 0022-0036 0024-0040 0027-0045 0032-0053 0041-0068 0.047-0.078 0.052-0086 0.062-0.103 25 0009-0015 0017-0029 0022-0036 0024-0040 0027-0045 0032-0053 0041-0.068 0.047-0.078 0.052-0086 0.062-0.103
10 22 72 10 03K1000X 18 57 127 18  03L1800X
12 26 83 12  03K1200X 20 57 127 20  03L2000X @ Copper <100 100 0.029-0048 0.052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 100 0.029-0048 0.052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0313 0210-0.350 0.233-0.388 ® Copper <100 75 0.021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0260 0.180-0.300 0229-0381 0270-0450 0289-0481 0.314-0524 75 0021-0035 0076-0.126 0.124-0206 0.140-0233 0.156-0260 0.180-0.300 0229-0381 0270-0450 0289-0481 0.314-0524
: ag o8 e 5 0B R B2 4R ooos it shecis st fti Siedle Snom cfeens Mt Snih K shiotk sered Sonhin omnia smoin oieeln Sl it saneis coen B2 dmises doedie s cuce tloti D cmam cookn Maol Siaden (% skt soseds Suihie Gt stoam oifeen Snebn Gt samaa oo
18 32 96 18  03K1800X For uncoated, denote code excluding “X" O High strength Bronze <470 80 0.020-0033 0036-0060 0.053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 80 0020-0033 0036-0060 0.053-0088 0060-0.100 0068-0.113 0080-0.134 0.105-0.175 0.128-0213 0.150-0250 0.167-0.279 O High strength Bronze <470 60 0015-0025 0050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0.285 0.182-0.304 0.203-0.339 60 0015-0025 0050-0083 0077-0.128 0087-0.145 0098-0.163 0.113-0.188 0.143-0238 0.171-0.285 0.182-0.304 0.203-0.339
20 38 104 20  03K2000X * Avai y
2238 102 22  03K2200X d Available on request O Aluminium Magnesium unalloyed <100 225 0037-0061 0067-0.111 0098-0.163 0.113-0.188 0.128-0213 0.150-0250 0.195-0.325 0.248-0413 0285-0475 0.314-0523 225 0037-0061 0067-0.111 0098-0.163 0.113-0.188 0.128-0213 0.150-0250 0.195-0.325 0.248-0413 0285-0475 0.314-0523 @ Aluminium Magnesium unalloyed <100 225 0037-0061 0067-0.111 0098-0.163 0.113-0.188 0.128-0213 0.150-0250 0.195-0.325 0.248-0413 0285-0475 0.314-0523 225 0037-0061 0067-0.111 0098-0.163 0.113-0.188 0.128-0213 0.150-0250 0.195-0.325 0.248-0413 0.285-0475 0.314-0523
25°38 102 25  03K2500X Aluminium © Aluminium Alloy 5% Si <150 225 0.037-0061 0067-0111 00980163 0113-0.188 0.128-0213 0.150-0250 0.195-0.325 02480413 02850475 0.314-0523 225 0.037-0061 0067-0111 00980163 0113-0188 0128-0213 0.150-0250 0.195-0.325 02480413 0285-0475 0.314-0523 Aluminium  © Aluminium Alloy 5% Si <150 225 0.037-0061 0067-0111 00980163 0113-0188 0.128-0213 0.150-0250 0.195-0.325 02480413 02850475 0.314-0523 225 0.037-0061 0067-0111 00980163 0113-0188 0128-0213 0.150-0250 0.195-0.325 0248-0413 0285-0475 0.314-0523
uminium 5 Ajyminium Alloy 5 to 10% Si <120 180 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 180 0029-0048 00520086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 uminium ¢ Ajyminium Alloy 5 to 10% Si <120 180 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388 180 0029-0048 00520086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0250 0.188-0.313 0.210-0.350 0.233-0.388
For uncoated, denote code excluding “X" O Aluminium Alloy > 10% Si 5 120 0029-0048 0052-0086 0075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0210-0.350 0.233-0.388 120 0029-0048 0052-0086 0.075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0210-0.350 0.233-0.388 @ Aluminium Alloy > 10% Si 5 120 0029-0048 0052-0086 0.075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0210-0.350 0.233-0.388 120 0029-0048 0052-0086 0.075-0.125 0086-0.144 0098-0.163 0.115-0.191 0.150-0.250 0.188-0.313 0210-0.350 0.233-0.388

* Available on request
% Speed and Feed reduction for deep hole drilling: 3 x Drill Diameter - 10%, 4 x Drill Diameter - 20%, 5 x Drill Diameter - 30%, More than 6 x Drill Diameter - 40%



