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Genetic algorithm simulation of normal grain growth

ZHANG Gen-yuan, XU Mai-li, WEN Fang, CHEN Hong-lian

(College of Mechanical and Electrical Engineering, Hohai University, Changzhou 213022, China)

Abstract: The genetic algorithm method was introduced in the simulation process of grain growth. Genetic rules and
fitness functions were used in the simulation based on the kinetics and the lowest energy principle of normal grain growth.
The simulation results indicate that the system boundary length and boundary energy reduce unceasingly along with the
increase of GAS, system’s thermodynamics state tends to be stable. In the stage before and after the 5 000 GAS the grain
growth exponent n is 0.477 and 0.414, respectively, close to the theoretical value 0.5, satisfying well to the kinetics of
normal grain growth. The grain radius distribution agrees well with the Weibull function topology structural style, the
average grain side is 5.923. In the genetic algorithm, the genetic rules and fitness functions may be established according
to constraint condition in real grain growth process, so it has good flexibility.
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Fig.2 Micrograph development processes for normal grain growth by different GAS: (a) 500 GAS; (b) 1 000 GAS; (c) 5 000 GAS;
(d) 10 000 GAS; (e) 20 000 GAS; (f) 40 000 GAS
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