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Influence of Die Wall Temperature Difference on Unbalanced Filling Flow in Water-Assisted
Co-Injection Molding Process

Zhou Guofa, Jiang Xiannian, Chao Fangchao
(School of Environment & Chemical Engineering, Nanchang University, Nanchang 330031, China)

Abstract : How to control unbalanced filling flow in molding process is the technical bottleneck of water-assisted co-injection
molding the branch-shaped multi-layer composite products. The influence of the die wall temperature difference interference of
branch die cavity on water-assisted co-injection molding unbalanced filling flow was investigated by numerical simulation, and the
mechanism was revealed by theoretical analysis. Research results show that front penetrating unbalanced filling flow is induced by
the imbalance of front penetrating flow resistance in each branch, and it is the theoretical premise of inhibiting unbalanced filling
flow that its front penetrating flow resistance has self-balancing features. In die wall temperature difference interference, if core-skin
phase viscosity ratio is greater than 1, the core phase front penetrating flow resistance has also self-balancing features, which makes
its front penetration show balanced filling flow state. But if core-skin melt viscosity ratio is less than 1, its front penetrating flow
resistance has not self-balancing features, which makes its front penetration show unbalanced filling flow state. The degree of front
penetrating unbalanced filling flow increases with increasing of die wall temperature difference, and when the die wall temperature
difference reaches 7°C, water front penetration occurs unilateral filling flow state.

Keywords : water-assisted co-injection molding ; mechanism ; numerical simulation ; unbalanced filling flow
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