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Development of Crack Prediction Module for Hot Working Process CAE
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We are focusing on the aircraft and energy business with the aim of manufacturing
large forging parts for aircraft. Hot forging is an important manufacturing
process for such large parts. However, during hot working, there is a risk of crack
formation. Therefore, we developed a highly efficient computer aided engineering
(CAE) based design method to predict the risk of crack formation in advance.

First, we examined the formation of cracks during hot working, by measuring the
ductility based on the elongation and area reduction of test pieces in small tensile
tests, and observing the fracture surface using scanning electron microscopy. We
then developed a module to evaluate the risk of cracking during hot working.
This module can evaluate the crack initiation risk based on the temperature
dependence of the ductility, and also the crack growth risk associated with the

macroscopic stress near cracks after initiation occurs.
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