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Synopsis

The effect of AIN particle size on abnormal grain growth in case hardening of steel was investigated in detail by using small-
angle X-ray scattering (SAXS) analysis. To prepare various AIN sizes, pre-heating by full-solution treatment at 1573K, and by
precipitation treatment at 1423K and 1273K were carried out before normalization. After the same normalization on the three
samples, the total volumes of the AIN evaluated by the electrolytic extraction method were almost the same. Then, from the results
of SAXS, the AIN size in the samples that underwent precipitation treatment at 1423K and 1273K was larger than that of the non-
precipitation-treated sample.

By carburizing the three samples at from 1323K to 1373K, it was confirmed that abnormal grain growth was observed only on the
samples that underwent precipitation treatment at 1423K and 1273K. By SAXS measurement of the samples after carburizing, it was
clarified that smaller AIN before carburizing can remain small even at higher carburizing temperatures. This result suggests that
abnormal grain growth is strongly affected by the AIN size before carburizing. The number density of the AIN decreased slowly with the
carburizing time, so there was not influence on the abnormal grain growth behavior, which is different from the case of NbC pinning.
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Table 1. Chemical composition (mass%).

Fe C Si Mn | Cr | s-Al N O
Bal. | 0.19 | 0.22 | 0.75 | 1.02 |0.033|0.016|0.0013
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Fig. 1. Heat treatment conditions.
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Fig. 2. Amount of AIN before and after normalization
specimens of pre-heated to 1573, 1423 and
1273 K for 3.6 ks evaluated by electrolytic

extraction method.
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Fig. 3. Optical micrographs of pre-heated to (a)1573
K, (b)1423 K and (c)1273 K for 3.6 ks and

normalization.
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Fig. 4. SAXS profiles of pre-heated to (a)1573 K, (b)1423
K and (c)1273 K for 3.6 ks and normalization.
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Fig. 7. Optical micrographs of y grains after quasi-carburizing for 7.2 ks of (a) SP, (b) LP and (c) MP specimens.
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Fig. 11. SAXS profiles of (a)SP, (b)LP and (c)MP specimens heated to 1223, 1323 and 1373 K for 7.2 ks.
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Fig. 14. Number density of AIN size. (SP, LP and MP
specimens heated to 1348 K.)
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