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Development of a Novel Internal Stress Distribution Device for Transparent Polymer Materials Products
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(1. College of Light Chemical Technology, Guangdong Industry Polytechnic, Guangzhou 510300, China ; 2. Guangdong Polymer Material
Processing Engineering Technology Development Center, Guangdong Industry-Polytechnic, Guangzhou 510300, China)

Abstract : The polymer products in-daily use generally have internal stress, and the uneven or excessive distribution of internal
stress can cause warpage or stress cracking, which will affect the normal use of products. In view of these problems, a novel device
based on stress birefringence principle was developed to visualize the internal stress quantity and distribution of transparent polymer
products. The influence of different injection molding process parameters on the internal stress of transparent polymer products, such
as polystyrene (PS) and polycarbonate (PC) was studied. The internal stress of products under different process parameters was sum-
marized. The results show that the injection pressure both could increase the internal stress of PS and PC products and the increase of
injection speed could increase the internal stress of PC products, but the effect on PS products is not obvious. While the increase of
holding time would reduce the internal stress of PS products, but the effect on PC internal stress is not obvious. The results can lay a
theoretical and practical foundation for seeking effective measures to reduce the internal stress of polymer materials products in the
future.
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