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要旨 : 
炭窒化物析出，オーステナイト(γ)→フェライト(α)変態，γおよびα粒径変化のモデル化

を行い，制御圧延・加速冷却工程における組織変化のコンピュータシミュレーションを実

施し，以下に示す結果を得た。(1)制御圧延における Nb(C,N)の析出量とサイズ分布を予測

し，実験値と良く一致することを確認した。(2)γ→α変態に及ぼす制御圧延後の冷却条件

の影響をシミュレートし，圧延終了後冷却開始までの熱履歴が重要であることを明らかに

した。(3)加熱→圧延→冷却時におけるγおよびα粒径を予測し，その結果に基づきシャル

ピー波面遷移温度を予測した。(4)加速冷却材の強度を計算により求めた組織から予測しそ

の結果を利用し，製造条件の最適化を行った。 

 
Synopsis : 
Mathematical models of carbonitride dissolution and precipitation, austenite (γ) to 
ferrite (α) phase transformation, grain coarsening, recrystallization and grain growth 
have developed for the purpose of executing computer simulation of microstructural 
changes in controlled-rolling and accelerated-cooling processes. The following results 
are obtained: (1) The amount and size distribution of Nb (C,N) precipitates during 
controlled rolling predicted by the model are in good agreement with those observed. (2) 
Simulation results on the effect of cooling condition after controlled rolling on γ to α 
transformation indicate that the thermal cycle from the end of rolling to the start of 
cooling have a significant effect on the transformed structure. (3) Variation of γ and α 
grain size during reheating, rolling and cooling can be predicted with good accuracy. 
Charpy transition temperature is predicted by the computed α grain size. (4) Tensile 
strength of accelerated cooled steel is predicted by the computed microstructure. 
Optimization of the thermomechanical process is realized on the basis of the 
herein-described computer simulation method. 
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