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Multi-objective optimization of injection molding process parameters
based on statistical improvement criterion
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Abstract: To improve the shrinkage and evenness of the production of injection molded slab, this article
introduces an iterative multi-objective optimization method based on Kriging surrogate model to find the Pareto
set of the optimization problem. The idea of the iterative optimization method is first to establish two
approximation function relationships between those index and process parameters by a small size of design of
experiment ( DOE) with surrogate model to alleviate the expensive computational expense in the optimization
iterations. And then statistical improvement criterion of Pareto front is used to provide direction in which
additional training samples could be added to better the surrogate model. This process will loop and bring the
optimization result close to the ideal Pareto front. Simulation results show that a much better shrinkage quality
of molded part can be achieved with the proposed method with smaller amount of samples compared with
traditional modeling and optimization method. For rectangular HDPE products, good evenness can be gotten
using linear decreasing pressure curve after a period of constant value, and good shrinkage can be gotten using
holding pressure with upper limits.
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