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Multi-objective Optimization of Injection Molding Process based on Grey Relational Analysis and
Establishment of PSO-SVM Prediction Model
Xue Maoyuan, MeiYi, Tang Fangyan, Xiao Zhankai, Luo Ningkang
(College of Mechanical Engineering, Guizhou University, Guiyang 550025, China)

Abstract : Aiming at the problems of warping deformation and volume shrinkage of the movable upper cover of an electrical
appliance, the orthogonal experimental design was carried out on relevant injection molding process parameters, the experimental
data simulated and analyzed via Moldflow, and both of the warpage deformation value and volume shrinkage rate were optimized
with signal-to-noise ratio. The gray correlation analysis method was used to obtain the gray correlation degree that between the war-
page deformation value and the volume shrinkage rate. At the same time, through the range analysis of the gray correlation degree,
the comprehensive target of each injection molding process parameter to the plastic part was obtained (the warpage deformation val-
ue and the volume shrinkage rate are simultaneously small), the degree of influence is : holding pressure time>injection time>mould
temperature>melt temperature>holding pressure>cooling time. Meanwhile, the optimal process parameter combination was obtained
from the gray correlation analysis results. Compared with the minimum warpage deformation value and the minimum volume shrink-
age rate under the orthogonal experiment level, the warpage deformation value and volume shrinkage rate under the optimal process
parameter combination is reduced by 11.8% and by 5.9% respectively. Finally, the warpage deformation and volume shrinkage rate
of the plastic part were predicted through the support vector machine neural network model (SVM) optimized via the particle swarm
optimization algorithm (PSO). In comparison with the non-optimized SVM neural network and BP neural network prediction model,
the prediction accuracy and stability of the PSO—SVM neural network model is better than those of SVM and BP neural network,
indicating that the model can be used for the collaborative optimization of the plastic part’ s warpage deformation value and volume
shrinkage rate, and solve the actual warpage deformation and volume shrinkage of the plastic part.
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540 280 80 8 1.0 35 02497 11.450
6 50 260 80 7 04 25 03170 8.480
7 50 265 40 8 06 30 03960 8.869
8" 50 270 50 4 08 35 0.5280 11.140
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128 774 05741 04200 -20.7485 0.6905 0.4655 0.4428
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