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Microstructure optimal design of the forging process preform

WANG Guang-chun, GUAN Jing, LI Ling
(College of Materials and Engineering, Shandong University, Ji’ nan Shandong 250061, China)

Abstract; An optimization design method of the microstructure in forging process is proposed. The optimal objective is to ob-
tain the fine and symmetrical grain size. The optimal object is the preform shape. The grain size objective function are put for-
ward. The preform shape is used as the optimal design variables. Using the genetic arithmetic and FEM simulation, the soft-
ware for optimal design method of the microstructure in forging process based on preform design is developed. The preform de-

sign of the cylinder upsetting process realizes the optimization of the final microstructure.
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Fig. 2 Cavity shape of the preform die, the preform shape, the forgings shape and the grain size distribution of the
forgings before and after optimization
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