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Combined Optimization of Structural Design and Injection Molding Process of Plastic Connector
Zhuo Kaifeng' >, Zhang Wei’, Deng Yimin''’
(1. Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China ;2. Zhejiang Provincial Key Laboratory of Part
Rolling Technology, Ningbo 315211, China ;- 3. BorgWarner Shenglong (Ningbo) Co. Ltd., Ningbo 315104, China)

Abstract : Taking a plastic connector as'an example, a combined optimization methodology including the part structural design
and the molding process setting was discussed. The proposed methodology is referred to as the “structure-cum-process combined op-
timization method”. The effects of the two_different categories factors on the injection molding quality were studied, the base shape
of the connector and wall thickness of the part structural design, as well as the mould and melt temperature of the process setting
were chosen as the influencing factors for optimization. The strategy employs orthogonal design of experiment method for optimiza-
tion, and the Moldflow software is employed to conduct CAE simulation of the molding process. The results show that, when the
base remove part accounts for 25% of the base total area, the wall thickness is 1.6 mm, the mould and melt temperature is 85°C and
260°C respectively, the difference of volumetric shrinkage maximum value and minimum value and comprehensive warpage of the
connector decrease 26.5% and 30.3% respectively compared with those before optimization, which indicates both the volumetric
shrinkage and the comprehensive warpage are minimized from the optimization. The proposed methodology provides guidance for
the optimal design of plastic connectors and other similar plastic products.

Keywords : plastic connector ; structural design ; injection molding ; combined optimization ; orthogonal DOE
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