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Design of an injection moulding die for automotive fuel tank cover with sequential composite core-pulling
WANG Jing', LIU Xuemin®
(1. College of Intelligent Manufacturing, Zhejiang Polytechnic University of Mechanical and Electrical Engineering, Hangzhou 310053, China;
2. School of Humanities and Management, Zhejiang Changzheng Vocational & Technical College, Hangzhou 310023, China)

Abstract : A single-cavity hot runner precision injection mould with hydraulically driven internal sliding blocks was designed
to address the complex structure of the fuel tank cover plastic part, with as many as 11 inward-sloping features on the inner side and
a deep cavity semi-enclosed box-like structure that is difficult to demold, etc. The plastic part has a maximum outer dimension of
280 mmx122 mmx86 mm, an average wall thickness of 2.5 mm, and is made of PC/ABS alloy. The gating system employs a needle
valve hot runner transitioning to a cold runner combined with a fan-shaped side gate, effectively reducing melt shear rate and ensur-
ing smooth filling with no weld lines or other defects on the surface. The cooling system features a composite layout of straight-
through pipes and plate-type water wells, with forced flow direction alteration via plates in the deep cavity region to create turbu-
lence, enhancing localized heat dissipation and significantly improving mould temperature uniformity. For the large enclosed box-
like undercut feature with internal dimensions of 75.2 mmx52.6 mmx89.1 mm, a sequential composite core-pulling mechanism
composed of hydraulically driven internal sliding blocks and ejector plates was designed. By precisely planning the motion
sequence, the system achieves sequential control where the cylinder first drives the sliding block to complete large-stroke linear core
pulling, followed by the ejector plates performing lateral ejection, effectively avoiding mechanical interference. Trial moulding and
production verification demonstrate that the mould structure is compact and reliable, with key dimensional tolerances of the plastic
part consistently controlled within £0.05 mm, surface flatness error less than 0.1 mm, and no shrinkage marks or flash defects on the

exterior. The first batch of trial moulds achieved a pass rate of over 98%. This mould design solution provides a reference for form-
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ing similar shell-type plastic parts with deep cavity and complex undercut features.

Keywords : fuel tank cover ; sequential compound core extraction ; pin-type hot runner ; shutter water well cooling ; injection

mould
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Fig.3 Front mould structure design
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