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MATERIAL OPTIMAL TRAJECTORY AND OPTIMIZATION OF
MICROSTRUCTURES FOR FORGINGS
Liu Dong

Luo Zijian Feng Jianpeng

( Northwestern Polytechnical Universiy , Xian 710072)

Abstract The law of variation of thermomechanical parameters with time for the desired microstrutures is called material
optimal trajectory. In order to obtain the fine grain size of GH4169 alloy was first defined by using optimal control theory
based on the stable region established by dissipative structure theory and artificial neural network and the state-space
model for evolution of grain size. Then, the optimal curve of ram velocity versus stroke was determined for optimizing the
microstructures of forgings through variational approach according to the results of FEM numerical simulation and material
optimal trajectory. The results of present study indicate that the proposed method can effectively control the thermome-

chanical parameters within workpiece during forging processes to attain the goal for optimizing the microstrctures of forg-

ings.
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