Recommended Cutting Conditions TOP rRILL
Machining data for TOP-DRILL 2,3,4xD
—_— - Feed (mm/rev) vs. drill diameter
ensile . uttin i
ISO Material Condition strength Harﬂgess Me;\}enal speec§J OIS A
(N/mm?) o. Ve (m/min) | SOMT04 | SOMT05 | SOMTO06 | SOMTO07 | SOMT08 | SOMT09 | SOMT 11 | SOMT 13 | SOMT 15
O12-0135 | G14-016 | @17- 019 | @20- 022 | 023 - 026 | @27 - @31 | @32 - 036 | @37 - @43 | G44 - P50
<025%C | Annealed 420 125 1 220-350 | 0.04-0.06 | 0.04-0.06 | 0.04-0.06 | 0.04-0.08 | 0.04-0.08 | 0.06-0.10 | 0.06-0.10 | 0.08-0.12 | 0.08-0.12
Non-alloy steel, ~ >=0.25%C | Annealed 650 190 2 180-280 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12 | 0.08-0.14 | 0.08-0.14 | 0.08-0.16 | 0.10-0.16
caststeel, frre  <0.55%C | Quenched and tempered 850 250 3 140-240 | 0.08-0.12 | 0.08-0.12 | 0.08-0.12 | 0.08-0.16 | 0.08-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.18 | 0.10-0.18
cutting steel >=0.55%C | Annealed 750 220 4 140-240 | 0.08-0.12 | 0.08-0.12 | 0.08-0.12 | 0.08-0.16 | 0.08-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.18 | 0.10-0.18
Quenched and tempered 1000 300 5 140-240 | 0.08-0.12 | 0.08-0.12 | 0.08-0.12 | 0.08-0.16 | 0.08-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.18 | 0.10-0.18
ol sz Annealed 600 200 6 140-240 | 0.06-0.16 | 0.06-0.16 | 0.06-0.16 | 0.08-0.20 | 0.08-0.20 | 0.08-0.20 | 0.10-0.22 | 0.10-0.22 | 0.10-0.24
and cast steel 930 275 7 100-180 | 0.06-0.16 | 0.06-0.16 | 0.06-0.16 | 0.08-0.20 | 0.08-0.20 | 0.08-0.20 | 0.08-0.22 | 0.10-0.22 | 0.10-0.22
(Less than 5% of Quenched and tempered 1000 300 8 100-180 | 0.06-0.16 | 0.06-0.16 | 0.06-0.16 | 0.08-0.20 | 0.08-0.20 | 0.08-0.20 | 0.08-0.22 | 0.10-0.22 | 0.10-0.22
alloying elements) 1200 350 9 100-180 | 0.06-0.16 | 0.06-0.16 | 0.06-0.16 | 0.08-0.20 | 0.08-0.20 | 0.08-0.20 | 0.08-0.22 | 0.10-0.22 | 0.10-0.22
High alloy steel, cast steel Annealed 680 200 10 140-200 | 0.06-0.12 | 0.06-0.12 | 0.06-0.12 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.08-0.20 | 0.10-0.20 | 0.10-0.20
and tool steel Quenched and tempered 1100 325 11 100-160 | 0.06-0.12 | 0.06-0.12 | 0.06-0.12 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.08-0.20 | 0.10-0.20 | 0.10-0.20
_ Ferritic / martensitic 680 200 12 150-250 | 0.06-0.12 | 0.06-0.12 | 0.06-0.12 | 0.06-0.16 | 0.06-0.16 | 0.08-0.18 | 0.08-0.20 | 0.10-0.20 | 0.10-0.20
M S;a(‘;”c'::f:tt:;' Martensitic 820 240 13 150250 | 0.06-0.12 | 0.06-012 | 0.06-0.12 | 0.06-0.16 | 0.06-0.16 | 0.08-0.18 | 0.08-020 | 0.10-0.20 | 0.10-0.20
Austenitic 600 180 14 150-250 | 0.06-0.12 | 0.06-0.12 | 0.06-0.12 | 0.06-0.16 | 0.06-0.16 | 0.08-0.18 | 0.08-0.20 | 0.10-0.20 | 0.10-0.20
Gray cast iron Ferritic 160 15 160-260 | 0.08-0.18 | 0.08-0.18 | 0.08-0.18 | 0.10-0.20 | 0.10-0.20 | 0.10-0.20 | 0.10-0.20 | 0.10-0.22 | 0.10-0.22
(GG) Pearlitic 250 16 160-260 | 0.08-0.18 | 0.08-0.18 | 0.08-0.18 | 0.10-0.20 | 0.10-0.20 | 0.10-0.20 | 0.10-0.20 | 0.10-0.22 | 0.10-0.22
Cast iron nodular Ferritic 180 17 160-260 | 0.08-0.18 | 0.08-0.18 | 0.08-0.18 | 0.10-0.20 | 0.10-0.20 | 0.10-0.20 | 0.10-0.20 | 0.10-0.22 | 0.10-0.22
(GGG) Pearlitic 260 18 160-260 | 0.08-0.18 | 0.08-0.18 | 0.08-0.18 | 0.10-0.20 | 0.10-0.20 | 0.10-0.20 | 0.10-0.20 | 0.10-0.22 | 0.10-0.22
Malleable cast iron Ferritic 130 19 120-220 | 0.08-0.14 | 0.08-0.14 | 0.08-0.14 | 0.10-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.18 | 0.10-0.18 | 0.10-0.18
Pearlitic 230 20 120-220 | 0.08-0.14 | 0.08-0.14 | 0.08-0.14 | 0.10-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.18 | 0.10-0.18 | 0.10-0.18
. Not cureable 60 21 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.08-0.18 | 0.10-0.18 | 0.10-0.18
Aluminum - Wrought alloy
Cured 100 22 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.08-0.18 | 0.10-0.18 | 0.10-0.18
, <=12%Si | Not cureable 75 23 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.08-0.18 | 0.10-0.18 | 0.10-0.18
ﬁ;‘;’:"gﬁ’o”;e ’ Cured 90 24 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.08-0.18 | 0.10-0.18 | 0.10-0.18
>12%Si | High temp. 130 25 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.08-0.18 | 0.10-0.18 | 0.10-0.18
>1% Pb Free cutting 110 26 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.08-0.17 | 0.10-0.18 | 0.10-0.18
Copper alloys Brass 90 27 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.08-0.17 | 0.10-0.18 | 0.10-0.18
Electrolitic copper 100 28 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.08-0.17 | 0.10-0.18 | 0.10-0.18
Non-metalic Duroplastics, fiber plastics 70 Shore D 29 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17 | 0.10-0.18 | 0.10-0.18
Hard rubber 55 Shore D 30 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17 | 0.10-0.18 | 0.10-0.18
Fobaseg | Annealed 200 31 30-60 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.05-0.09 | 0.05-0.09 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12
, Cured 280 32 30-60 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.05-0.09 | 0.05-0.09 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12
Z'l?,'y‘stemp' Ni or Annealed 250 33 30-60 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.05-0.09 | 0.05-0.09 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12
Cobased | CUred 350 34 30-60 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.05-0.09 | 0.05-0.09 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12
Cast 320 35 30-60 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.05-0.09 | 0.05-0.09 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12
TianiumTialoys Pure Rm 400 190 36 50-80 | 0.06-0.09 | 0.06-0.09 | 0.06-0.09 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10
’ Alpha+beta alloys cured Rm 1050 310 37 50-80 | 0.06-0.09 | 0.06-0.09 | 0.06-0.09 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10
Hardened steel Hardened 55HRC 38 30-60 | 0.05-0.09 | 0.05-0.09 | 0.05-0.09 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10
Hardened B60HRC 39 30-60 | 0.05-0.09 | 0.05-0.09 | 0.05-0.09 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10
Chilled cast iron Cast 400 40 30-60 | 0.05-0.09 | 0.05-0.09 | 0.05-0.09 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10
Cast iron nodular Hardened 55HRC 4 30-60 | 0.05-0.09 | 0.05-0.09 | 0.05-0.09 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10
Machining data for TOP-DRILL 5xD
S - Feed (mm/rev) vs. drill diameter
ensile . uttin i
ISO Material Condition strength Harﬂgess M?\}e”al speedg Drillength SxD
(N/mm?) o. Ve (m/min) | SOMT04 | SOMT05 | SOMTO06 | SOMTO07 | SOMT08 | SOMT09 | SOMT11 | SOMT 13 | SOMT 15
O12-0135 | G14-016 | @17-019 | @20- 022 | 023 - 026 | @27 - @31 | @32 - 036 | @37 - @43 | @44 - P50
<025%C | Annealed 420 125 1 220-350 | 0.04-0.05 | 0.04-0.05 | 0.04-0.05 | 0.04-0.05 | 0.04-0.06 | 0.06-0.08 | 0.06-0.08 | 0.08-0.10 | 0.08-0.10
Non-alloy steel, ~ >=0.25%C | Annealed 650 190 2 180-280 | 0.06-0.08 | 0.06-0.08 | 0.06-0.08 | 0.06-0.10 | 0.06-0.10 | 0.08-0.12 | 0.08-0.12 | 0.08-0.14 | 0.10-0.14
caststeel, frree  <0.55%C | Quenched and tempered 850 250 3 140-240 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12 | 0.10-0.15 | 0.10-0.15 | 0.10-0.17 | 0.10-0.17
cutting steel >=0.55%C | Annealed 750 220 4 140-240 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12 | 0.10-0.15 | 0.10-0.15 | 0.10-0.17 | 0.10-0.17
Quenched and tempered 1000 300 5 140-240 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12 | 0.10-0.15 | 0.10-0.15 | 0.10-0.17 | 0.10-0.17
Lol eied Annealed 600 200 6 140-240 | 0.06-0.12 | 0.06-0.12 | 0.06-0.12 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.10-0.20 | 0.10-0.20 | 0.10-0.22
and cast steel 930 275 7 100-180 | 0.06-0.12 | 0.06-0.12 | 0.06-0.12 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.10-0.20 | 0.10-0.20 | 0.10-0.22
(Less than 5% of Quenched and tempered 1000 300 8 100-180 | 0.06-0.12 | 0.06-0.12 | 0.06-0.12 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.10-0.20 | 0.10-0.20 | 0.10-0.22
alloying elements) 1200 350 9 100-180 | 0.06-0.12 | 0.06-0.12 | 0.06-0.12 | 0.08-0.16 | 0.08-0.16 | 0.08-0.18 | 0.10-0.20 | 0.10-0.20 | 0.10-0.22
High alloy steel, cast steel Annealed 680 200 10 140-200 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.08-0.12 | 0.08-0.12 | 0.08-0.16 | 0.08-0.18 | 0.10-0.18 | 0.10-0.20
and tool steel Quenched and tempered 1100 325 11 100-160 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.08-0.12 | 0.08-0.12 | 0.08-0.16 | 0.08-0.18 | 0.10-0.18 | 0.10-0.20
_ Ferritic / martensitic 680 200 12 150-250 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12 | 0.08-0.16 | 0.08-0.18 | 0.10-0.18 | 0.10-0.20
M Srtﬁl':its;t:;' Martensitic 820 240 13 150-250 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12 | 0.08-0.16 | 0.08-0.18 | 0.10-0.18 | 0.10-0.20
Austenitic 600 180 14 150-250 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.12 | 0.06-0.12 | 0.08-0.16 | 0.08-0.18 | 0.10-0.18 | 0.10-0.20
Gray cast iron Ferritic 160 15 160-260 | 0.08-0.14 | 0.08-0.14 | 0.08-0.14 | 0.08-0.16 | 0.08-0.16 | 0.10-0.18 | 0.10-0.18 | 0.10-0.20 | 0.10-0.20
(GG) Pearlitic 250 16 160-260 | 0.08-0.14 | 0.08-0.14 | 0.08-0.14 | 0.08-0.16 | 0.08-0.16 | 0.10-0.18 | 0.10-0.18 | 0.10-0.20 | 0.10-0.20
Cast iron nodular Ferritic 180 17 160-260 | 0.08-0.14 | 0.08-0.14 | 0.08-0.14 | 0.08-0.16 | 0.08-0.16 | 0.10-0.18 | 0.10-0.18 | 0.10-0.20 | 0.10-0.20
(GGG) Pearlitic 260 18 160-260 | 0.08-0.14 | 0.08-0.14 | 0.08-0.14 | 0.08-0.16 | 0.08-0.16 | 0.10-0.18 | 0.10-0.18 | 0.10-0.20 | 0.10-0.20
Malleable cast ron Ferritic 130 19 120-220 | 0.08-0.12 | 0.08-0.12 | 0.08-0.14 | 0.08-0.16 | 0.08-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.16
Pearlitic 230 20 120-220 | 0.08-0.12 | 0.08-0.12 | 0.08-0.14 | 0.08-0.16 | 0.08-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.16
. Not cureable 60 21 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17
Aluminum - Wrought alloy
Cured 100 22 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17
, <=12%Si | Not cureable 75 23 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17
é\;‘;’t“';‘lll’gy‘e ’ Cured ) 24 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17
>12%Si | High temp. 130 25 200-350 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17
>1% Pb Free cutting 110 26 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.15 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17
Copper alloys Brass ) 27 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.15 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17
Electrolitic copper 100 28 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.08-0.15 | 0.08-0.16 | 0.10-0.17 | 0.10-0.17
Non-metallic Duroplastics, fiber plastics 70 Shore D 29 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.17 | 0.10-0.17
Hard rubber 55 Shore D 30 150-250 | 0.06-0.15 | 0.06-0.15 | 0.06-0.15 | 0.08-0.16 | 0.08-0.16 | 0.10-0.16 | 0.10-0.16 | 0.10-0.17 | 0.10-0.17
Fobaseg | Annealed 200 31 30-60 | 0.05-0.07 | 0.05-0.07 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.06-0.09 | 0.06-0.09 | 0.06-0.10 | 0.06-0.10
, Cured 280 32 30-60 | 0.05-0.07 | 0.05-0.07 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.06-0.09 | 0.06-0.09 | 0.06-0.10 | 0.06-0.10
:‘lg';stemp' Nior Annealed 250 33 30-60 | 0.05-0.07 | 0.05-0.07 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.06-0.09 | 0.06-0.09 | 0.06-0.10 | 0.06-0.10
Cobased | CUred 350 34 30-60 | 0.05-0.07 | 0.05-0.07 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.06-0.09 | 0.06-0.09 | 0.06-0.10 | 0.06-0.10
Cast 320 35 30-60 | 0.05-0.07 | 0.05-0.07 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.06-0.09 | 0.06-0.09 | 0.06-0.10 | 0.06-0.10
taniam) Tialoys Pure Rm 400 190 36 50-80 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.06-0.09 | 0.06-0.09 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10
’ Alpha+beta alloys cured Rm 1050 310 37 50-80 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.06-0.09 | 0.06-0.09 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10 | 0.06-0.10
Hardened steel Hardened 55HRC 38 30-60 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.05-0.09 | 0.05-0.09 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10
Hardened 60HRC 39 30-60 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.05-0.09 | 0.05-0.09 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10
Chilled cast iron Cast 400 40 30-60 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.05-0.09 | 0.05-0.09 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10
Cast iron nodular Hardened 55HRC 4 30-60 | 0.05-0.08 | 0.05-0.08 | 0.05-0.08 | 0.05-0.09 | 0.05-0.09 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10 | 0.05-0.10
Machining data for TOP-DRILL cartridge
- i Feed (mm/rev) vs. drill diameter
ensllie . uttin i
ISO Material Condition strength Harﬂgess M:’a\}enal speedq Drillength 2,3, 4D
(N/mm?) 0. i (i) SOMT 09 SOMT 11 SOMT 11 SOMT 11 SOMT 13 SOMT 13
@51 - @55 @56 - 960 061 - 065 266 - 970 Q71 - Q75 Q76 - @80
<025%C | Annealed 420 125 1 250-350 0.06-0.12 0.06-0.12 0.06-0.12 0.06-0.12 0.06-0.12 0.06-0.12
Non-alloy steel, ~ >=0.25%C | Annealed 650 190 2 160-250 0.06-0.16 0.06-0.16 0.06-0.16 0.06-0.16 0.06-0.16 0.06-0.16
cast steel, free <0.55%C Quenched and tempered 850 250 3 140-240 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18
cutting steel >=055%C | Annealed 750 220 4 140-240 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18
Quenched and tempered 1000 300 5 140-240 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18
Lo elysis Annealed 600 200 6 140-240 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20
and cast steel 930 275 7 100-180 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20
(Less than 5% of Quenched and tempered 1000 300 8 100-180 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20
alloying elements) 1200 350 9 100-180 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20
High alloy steel, cast steel Annealed 680 200 10 140-200 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20 0.08-0.20
and tool steel Quenched and tempered 1100 325 11 100-160 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18
, Ferritic / martensitic 680 200 12 150-250 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18
M 2;2’2:2?;?;' Martensitic 820 240 13 150-250 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18
Austenitic 600 180 14 150-250 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18 0.08-0.18
Gray cast iron Ferritic 160 15 160-260 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22
(GG) Pearlitic 250 16 160-260 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22
Gast iron nodular Ferritic 180 17 160-260 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22
(GGG) Pearlitic 260 18 160-260 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22 0.10-0.22
Malleable cast iron Ferritic 130 19 120-220 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18
Pearlitic 230 20 120-220 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18
Aluminum - Wrought lloy Not cureable 60 21 200-350 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18
Cured 100 22 200-350 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18
, <=12% Si | Not cureable 75 23 200-350 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18
ﬁéiT'Qu”S’ed Cured 9 24 200-350 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18
>12%Si | High temp. 130 25 200-350 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18 0.06-0.18
>1% Pb Free cutting 110 26 150-250 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18
Copper alloys Brass ) 27 150-250 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18
Electrolitic copper 100 28 150-250 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18
Non-metalic Duroplastics, fiber plastics 70 Shore D 29 150-250 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18
Hard rubber 55 Shore D 30 150-250 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18 0.10-0.18
Fobaseg | Annealed 200 31 30-60 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10
, Cured 280 32 30-60 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10
:‘lg*y‘;emp' Nior Annealed 250 33 30-60 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10
Cobaseq CUred 350 34 30-60 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10
Cast 320 35 30-60 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10
Tarium, Tiallogs Pure Rm 400 190 36 50-80 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10
Alpha+beta alloys cured Rm 1050 310 37 50-80 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10 0.06-0.10
Hardened steel Hardened 55HRC 38 30-60 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10
Hardened 60HRC 39 30-60 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10
Chilled cast iron Cast 400 40 30-60 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10
Cast iron nodular Hardened 55HRC 4 30-60 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10 0.05-0.10

» For more information of material groups, see the materials & grades "material conversion table"
[ | High temp. alloys

B Steel

Stainless steel

B Cast iron

B Nonferrous

Hardened steel



