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Application of Response Surface Methodology on Process Parameter Optimization for Sequential Injection Molding
Yang Fangzhou
(School of Materials Science and Engineering, Chongqing University of Arts and Sciences, Chongqing 402168, China)

Abstract: Taking large scale slat type plastic parts as example, an efficient optimization for process parameters of sequential
injection molding (SIM) with three gates scheme was investigated by integrating CAE analysis, design of experiment and response
surface methodology. The main process parameters which has significant effect on comprehensive molding quality index of the SIM
parts were determined firstly by using Taguchi method, in descend order, they are delay closing time of middle valve gate, melt
temperature, injection rate and packing time. Then an efficient predictive model which appropriately represented the relationship
between comprehensive molding quality index and main process parameters was created based on response surface theory. On the
premise of ensuring high fitness of the model, the optimum process parameter values were found through solving the established
response surface model with Matlab software, they are that delay closing time is 0.4 s, melt temperature is 210 °C, injection rate
is 57.2 em’ /s and packing time is 10 s. The error of comprehensive molding quality index value gained with combination of the
optimum process parameters is only 5.2% through CAE verification and it shows that the optimization method proposed is reasonable
and feasible.

Keywords: sequential injection molding ; process parameter optimization ; response surface methodology ; design of
experiment
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