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Deformation Temperature Dependence of Grain Size Evolution in Magnesium Alloys
Processed by Equal Channel Angular Pressing in Finite Element Method

JIN Zhao-yang, YIN Kai, SHI Wei-wei, MA Heng, YAN Kai

(School of Mechanical Engineering, Yangzhou University, Yangzhou 225001, China)

ABSTRACT: The paper aims to study effects of deformation temperature on grain size evolution in AZ31B magnesium alloys
processed by equal channel angular pressing (ECAP). Mathematical models were established for dynamic recrystallization
(DRX) and grain growth (GG) of AZ31B magnesium alloy, and grain evolution subprogram was written in FORTRAN lan-
guage. ECAP finite element model was developed for AZ31B magnesium alloys subject to coupled microstructure evolution via
second development interface of commercial finite element software MARC. Influence law of deformation temperature on strain
field, recrystallization fraction and grain size during ECAP was studied and compared with experimental results. As the defor-
mation temperature increased from 200 C to 400 C, atomic thermal activation effect was enhanced, the recrystallization frac-
tion increased from 75.37% to 99%, the average grain size increased from 6.67 um to 25.7 um, and its distribution was more
uniform at higher temperature. However, the ECAP sample was subject to cracking at 200 C deformation. ECAP deformation
of AZ31B at 250~300 °C can not only provide fine and uniform microstructure, but also preveent it from cracking.

KEY WORDS: magnesium alloys; grain size evolution; equal channel angular pressing; finite element method; deformation

temperature.
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