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Precise Optimization of Gas Assisted Forming Process Based on Response Surface Model
Wang Zijian', Ren Qinghai'?, Geng Tie’
(1. School of Mechanical and Electrical Engineering, Anyang Vocational and Technical College, Anyang 455000, China;
2. School of Mechanical and Electrical Engineering , Henan University of Technology,Zhengzhou 450007, China)

Abstract : The different process parameters in the gas assisted molding process have a significant impact on the quality and
performance of the entire gas assisted plastic part. In order to accurately design gas assisted molding process parameters, improving
the one-time success rate of molding production, effectively reducing carbon emissions, aiming at the gas penetration and gas finger
defects of plastic parts with typical gas-assisted structures, the response surface model method was used to analyze the six process
parameters of gas-assisted molding: melt pre-injection volume, gas injection time, melt temperature, gas injection pressure, delay
time and mold temperature. Firstly, 6-factor 5-level response surface method and Box Behnken Design linear regression fitting were
conducted to analyze the degree of influence of each of the 6 parameters on the gas penetration effect. It is found that the melt pre-
injection volume and gas injection time are significant factors and their optimal values. Then, 4-factor 2-level response surface
method and Box Behnken Design quadratic regression fitting were conducted on the other 4 parameters, considering the interaction
between parameters. The optimal molding process is obtained as follows: melt pre-injection volume is 85%, gas injection time is 10
s, melt temperature is 240 °C, gas injection pressure is 3 MPa, delay time is 4 s, and mold temperature is 40 °C. Through numerical
simulation and molding experiments, the results show that the gas penetration effect and gas assisted molding quality of the gas
assisted plastic parts obtained under the optimal molding process are good, improving the quality and efficiency of gas assisted
molding, effectively reducing carbon emissions,and can be used for actual production of gas-assisted molding.

Keywords : gas-assisted injection molding ; molding process ; response surface method ; precise optimization
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