EXEEY

BRI IC B 1 2 BRRBMEDOFEE T IV R VIS IERTEE DRAL

EAEERNC B (F 2 EEREBEOHEE T IV RUISHETEE OIREE

Modeling and Simulation of Transformation Plasticity
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—— Synopsis

During heat treatment of a large forging, both the thermal stress and transformation stress occur due to the temperature
gradient in the steel. In air cooling or furnace cooling, the phase transformation stress greatly affects the residual stress,
and tensile residual stresses are observed at the surface layer of the forging. In particular, the transformation plasticity
greatly influences the stress distribution. In this study, the transformation plasticity in a multi-phase transformation was
measured experimentally. The transformation plasticity tests were performed using a hot-working simulator, and the phase
fractions were identified based on EBSD. The calculated transformation plasticity using a multi-phase model shows a good
agreement with the measurements. And also, the residual stress measurements of the large shaft are compared with those
of the simulations considering the multi-phase transformation. It is confirmed that the calculated residual stresses show a
good agreement with the measurements on the outer surface.
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