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Full 3D structural design of hot runner injection mould for large and complex thin-walled
automotive door panels
WANG Jing, LIU Hao,CHEN Chuan, CHENG Fangqi

(College of Intelligent Manufacturing, Zhejiang Polytechnic University of Mechanical and Electrical Engineering, Hangzhou 310053, China)

Abstract : To address the complex and thin-walled structural characteristics of a plastic part for a certain car’s front door
panel, large injection mold with the hot runner controlled by sequential valve was designed to solve the production difficulties of
demolding the plastic part and achieving automated injection moulding. To overcome the filling challenge caused by the part’s large
size and internal thin-walled ribs/grooves, a hot runner gating system was employed. The hot nozzle controls the feeding time
through a sequential valve, and the uniform filling of large thin-walled plastic parts melt was achieved by converting the hot runner
to the cold runner through a fan-shaped gate. In response to the characteristics of seven multi-layer buckles in different orientations
of buckle features inside the door panel plastic parts, an innovative design of a lateral core pulling mechanism with the conical top
block was developed. This conical structure is tightly sealed and easy to achieve lateral core pulling action, which works together
with the composite ejector structure with the ejector pin, the driver tube, and the ejector block to successfully solve the problems of
multiple inverted buckles on the inner side of the plastic parts and difficult demolding. In response to the problem of uneven cooling
of simple straight pipes caused by large differences in the appearance and surface shape of plastic parts,a mould cooling system with
an approximate conformal waterway was constructed by adopting a structure with the straight through pipes and the baffle cooling
water wells, achieving balanced and sufficient cooling of the mould surface. Through practical production verification, it has been
shown that the mould structure is reasonable, the mechanism operates smoothly, and the accuracy of the formed plastic parts meet
customer requirements, providing useful reference for the design of precision moulds for similar plastic parts in automobiles.

Keywords : automotive door panel ; sequential valve hot runner ; large injection mould ; lateral core pulling mechanism ;

mould design
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(c) Ejection structure
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Fig. 5 Ejection system of mould
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Fig. 6 Side core pulling system of mould
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Cooling channel
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(a) Cooling system of mould core

(c) Cooling water well

(b) Cooling system of mould cavity
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Fig. 7 Cooling system of mould
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