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Quality Control and Prediction of Injection. Molding Based on RBF Neural Network and MIGA
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(1. Tianjin University Renai College, Tianjin 300636, China ; 2. State Key Laboratory of Engine, Tianjin University, Tianjin 300072, China ;
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Abstract : Existing genetic algorithms and particle swarm optimization algorithms used in the optimization of multi-parameter
and multi-objective injection molding processes have the disadvantages of difficult implementation and long solution time. The
method of quality control and prediction for injection molding based on the optimal Latin hypercube test design method combined
with radical basis function (RBF) neural network model and multi-island genetic algorithm (MIGA) was proposed. Taking volume
shrinkage rate and shrinkage index of the lower cover of charger as optimization targets, and using the mold temperature, melt tem-
perature, holding time, holding pressure and cooling time as test factors. The optimal Latin hypercube test design method was used to
obtain the test samples, the test results were obtained based on the mold flow analysis, and the RBF neural network model between
the test factors and the optimization control target was constructed. Based on the MIGA, a set of optimal injection process param-
eter combinations was obtained within a given range of experimental factors and the predicted values of the optimization goals were
given. The simulation test results show that the predicted values are basically consistent with the simulation test results. The method
proposed can control and predict the quality of injection molding, shorten the time to find the optimal combination of process param-
eters, and improve the production efficiency of plastic parts.
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