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Optimization of Injection Molding Parameters for Quality and Energy Consumption based on Genetic
Algorithm and BP Neural Network
Wang Xiaodong, Wang Quan, Zheng Jiayu, Chen Tuo,Zheng Yue
(School of Mechanical Engineering, Tianjin University of Technology and Education, Tianjin 300222, China)

Abstract : Taking the top cover of a plug board as an example, a process parameters optimization analysis method of injection
molding quality and energy consumption was presented. Six process parameters were selected as the factor variables, the total
amount of product warping and the energy consumption value of injection stage were selected as the optimization indexes, the varia-
tion coefficient method was used to determine the weight of the two indexes, and the indexes were fitted to the comprehensive score
value combined with the comprehensive score method. Firstly, Taguchi test was established, and the initial optimization parameters
were obtained through range analysis. Then, BP neural network model was established based on Matlab platform, which was used as
a fitness function, and global optimization was carried out by genetic algorithm. The optimal process parameters are as follow:
mould temperature is 50 °C, melt temperature is 230 °C, and injection time is 1.465 s, pressure holding time is 10.37 s, holding pres-
sure is 100 MPa, cooling time is 15 s. The Moldflow analysis shows that the indexes obtained are better than the optimization results
provided by Taguchi test, which realizes the simultaneous optimization of injection molding quality and energy consumption, and
proves the effectiveness of the injection molding process parameter optimization method based on genetic algorithm and BP neural
network.

Keywords : Taguchi test ; Moldflow ; variation coefficient method ; optimization of multi-objective process parameters ;

BP neural network ; genetic algorithm
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