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Development of prediction technology for microstructure during hot forging
- Predicting the size of grains formed during dynamic recrystallization -
KORENAGA Sosuke

Hot forging is a processing technology that is widely used in the manufacturing of metal parts. In order to enhance the
mechanical properties of products, it is necessary to obtain fine-grain structures. In hot forging, it is possible to refine grain size
owing to dynamic recrystallization (DRX), and DRX behavior depends on the hot forging condition. Therefore, it is crucial to
predict the size of grains that are formed during DRX (DRX grain size) in order to obtain products with enhanced mechanical
properties. In this paper, DRX grain size is predicted from a constitutive equation using the Zener-Hollomon parameter
combined with finite element analysis. The proposed method is verified via a hot-compression test on Ti-6Al-4V ELI alloy. The
predicted and experimental values of DRX grain sizes have been found to be generally consistent with one another. Therefore,

the proposed method is expected to be an effective tool for predicting DRX grain sizes.
Keywords:hot forging, titanium alloy, dynamic recrystallization, grain size, finite element analysis
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