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Study on the environmental stress resistance of the inner cap of
plastic bottle caps for wine packaging

Li Haikuan, Wen Haoyu, Gao Linggiang
(Sichuan Yibin Plastic Packaging Materials Co. LTD., Yibin 644007, Sichuan, China)

Abstract: To address the issue of environmental stress cracking (ESC) susceptibility in HDPE inner lids used
in wine packaging, this paper screens raw materials through melf index testing, designs a rapid material
screening method, and optimizes material formulations and injection molding processes. Experiments show
that the HDPE and LLDPE composite formulation (such as 75%~85% HDPE 025 combined with 15%~25% LLDPE
2045G/FB2230) exhibits the best resistance to ESC, with no cracking observed during a 120-minute test.
By establishing an injection molding process window characterized by "low stress, slow cooling, and high
relaxation," optimizing core parameters such as melt temperature and mold temperature, and supplementing
with an annealing treatment at 80 to 100°C, the residual stress in the inner lid can be significantly reduced. The
research findings provide clear technical guidance for production, effectively enhancing the reliability and
service life of the inner lid.

Key words: HDPE; inner lid; stress cracking; injection molding process
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