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Cellular automaton simulation on thermoplastic healing of
intergranular microcrack in 7050 aluminium alloy

MA Kai', ZHANG Xiao-xun', LI Xia', MA Fang®

(1. School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China;
2. School of Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: According to experimental data of 7050 aluminum alloy in single-pass hot compression, the relevant
parameters of cellular automaton (CA) model for microcrack healing were identified and calculated. Using Microsoft
Visual C++ platform, the CA rules of microstructural evolution of intergranular microcrack during thermoplastic healing
include topological deformation mechanism, the dislocation density evolution mechanisms and dynamic recrystallization
kinetics mechanism were programmed. For the different characteristics of crack surface and grain boundary, the crack
surface energy and grain boundary energy drive the growth of grain in different ways and the mechanism was proposed in
the recrystallization process. The CA simulation results show that the hot thermoplastic deformation and dynamic
recrystallization can repair microcracks completely under certain conditions, and the piecewise healing characteristics
during crack healing process have a good agreement with the experimental results, but the appearance of crack healing
depends on the crack morphology, crack nucleation rate and nucleation site, the growth direction and speed of new grain.
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Fig. 1 Stress—strain curves of 7050 aluminum alloy during
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