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Effect of AIN Content on Grain Growth Behavior at Surface Layer of
Steel during Vacuum Carburizing

Tomohiro Ando, Toshiyuki Morita, and Keisuke Inoue

Synopsis

It has been pointed out that grain growth at the surface layer of steel happened more easily during vacuum carburizing than
during gas carburizing. In this study, the cause of this grain growth was investigated with a focus on AIN content and the solution
of this problem was considered. The results showed that AIN contents of carburized specimens changed at the surface and
the AIN contents of vacuum carburized specimens were less than those of gas carburized ones. These changes were due to the
relationship between N, partial pressure and equilibrium solute N content in steels. It is assumed that lower N, partial pressure
causes grain growth at the surface during vacuum carburizing. The controlling equilibrium solute N content prevents grain
growth at the surface during vacuum carburizing.
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Table 1. Chemical composition of steels (mass%)

Steel C Si Mn Cr s-Al N

20A1 | 0.20| 0.21| 0.74| 1.15|0.020| 0.022
35A1 | 0.20| 0.21| 0.75| 1.15|0.032| 0.021
50A1 | 0.20| 0.21| 0.75| 1.15|0.048| 0.022
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Fig. 1. Heat patterns of gas carburizing treatment and vacuum carburizing treatment.
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Fig. 3. Optical micrographs of carburized steels.
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