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Effect of hardness distribution on torsional strength of carburized steel.
Shingo Fukumoto, Makoto Iguchi, Kazuhiro Kobayashi, Kaneaki Hamada, Toshio Sato and Kazuichi Tsubota

Synopsis: Effect of hardness distribution on the torsional strength of carburized steel was investigated. Torsion tests were

conducted on through hardened steel and carburized steel. Torsional strength of through hardened and carburized

steels has a good relationship with weighted average hardness.
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Table 1. Chemical compositions of steels.

(mass%, N; ppm)

Steel € Si Mn P Ni Cr Mo Al N
A (0.10C) 0.10 025 079 0.016 0015 0.12 1.06 020 0.028 147
B (0.15C) 0.15 025 079 0.015 0.016 0.10 1.05 020 0.029 160
C (0.20C) 0.20 025 0.77 0.015 0.015 0.11 1.05 0.20 0.030 141
D (0.30C) 0.30 026 079 0.015 0016 0.10 1.06 020 0.031 153
E (0.35C) 0.35 025 0.78 0.016 0.015 0.11 1.04 020 0030 154
F (0.55C) 0.55 025 079 0.015 0014 0.10 1.05 020 0.033 143
G (0.78C) 0.78 023 0.75 0.012 0.015 0.11 1.02 0.19 0.034 142
H (0.97C) 0.97 025 079 0.012 0.015 010 1.04 020 0.031 130
1(1.40C) 1.40 026 079 0.015 0015 0.10 1.05 020 0.036 108
SCM420 0.22 026 083 0014 0012 008 1.05 0.15 0.033 162
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Fig.1. Experimental procedure.
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Fig.2. The conditions of carburizing and tempering.
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Fig.8. Effect of cooling rate on the hardness distribution of

Fig.5. Hardness distributions of carburized steels. carburized steel (SCM420).
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Fig.9. Effect of core hardness on the torsional strength of
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Fig.10. Effect of carburizing conditions on the handness
distribution of carburized steel (SCM420).
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Fig.12. Handness distribution of carburized steel (SCM420).
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Fig.13. Hardness distribution model of carburized steel (SCM420).
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Fig.14. Distribution of torsional strength of carburized steel
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(Arrow indicates the fracture strength.)
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