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Influence of Heat Treatments on Grain Coarsening of Austenite in Cold Worked Steels
Takeshi Tominaga, Takayo Chiba and Toshio Sato

Synopsis : Case hardening is adapted for power train parts and the others subjected to high rolling contact stress and/or
cyclic bending stress. Lower distortion after case hardening of cold forged materials, which are usually used
for these applications, is requisite to satisfy the current needs of higher strength and precision. One of the
problems involving in meeting such needs is austenite grain coarsening on case hardening of cold forged
materials. In this paper, the influence of heat treatment before and after cold work processing was
investigated on the characteristic of austenite grain coarsening in cold forged materials. Furthermore ,a
possible mechanism of grain coarsening and countermeasures for the phenomena were also discussed.
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Table 1 Chemical compositions.

(mass%, N:ppm)
Mo Al N
0.15 | 0.025| 135
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0.20 | 0.23

Mn P S
0.80 | 0.016 | 0.017
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Fig.1 Grain coarsening characteristic after prior heat treatment.
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Fig.2 Relationship between initial austenite grain size and grain
coarsening temperature.
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Fig.3 Grain coarsening characteristic of steel cold worked after
various prior heat treatments. (4 :1123K X 0.5h)
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Fig.5 Grain coarsening characteristic of various heat treated
materials after cold worked. (} :1123K X 0.5h)
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Fig.4 Examples of the austenite grain structure and
microstructure.
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Fig.6 Examples of the austenite grain structure and
microstructure.
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Fig.7 Precipitation of aluminum nitride at various temperature.
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Fig.8 AIN particle size distribution after prior heat treatment.
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coarsening temperature.
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