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Abstract

Fiber-reinforced plastics injection molding and microcellular injection molding are very effective
technologies for industrial lightweighting in recent years. The mechanical strength of these products
can be specifically improved through fiber microstructure characteristics (including: fiber orientation,
fiber length, and fiber concentration). However, the micro-characteristics of fibers may cause uneven
geometrical shrinkage of the injected parts. This uneven geometrical shrinkage problem will affect
the precision control of the finished product. However, how to specifically calibrate the uneven
shrinkage and effectively control it has always been the goal of the industry and academia. For this
reason, this study uses ASTM D638 Type V standard specimen model as the system, and uses
polypropylene (PP) and 30wt% glass fiber polypropylene (30SFPP) as materials to carry out
traditional injection and microcellular injection molding processes. At the same time, CAE simulation
analysis and experimental methods are used to observe and discuss how the bubble growth effect in
the finished product affects the geometric shrinkage of the injection product. The results show that
when comparing traditional PP and 30SFPP injection products near the gate (NGR), the appearance
of fibers can significantly improve the shrinkage of the finished product in three directions. In
addition, when comparing traditional PP and 30SFPP injection products in the end of filling region
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(EFR), the appearance of fibers can reduce the shrinkage of injected part, but it can also cause uneven
shrinkage of the two sides of the injection part in the cross flow direction and thickness direction.
Specifically, the left side length is shorter than the right side. This phenomenon of uneven shrinkage
is mainly caused by the variation of fiber orientation tensor in the cross-flow direction (A22) and in
the thickness direction (A33). Furthermore, to reduce this uneven shrinkage problem, the microcellular
injection molding process is introduced. Results show that as increasing the gas content, the uneven
shrinkage problem happened on both sides happened in cross-direction and thickness direction can
be effectively removed.

Keywords: Fiber-reinforced plastics injection molding, microcellular injection molding, CAE
simulation, fiber orientation, geometrical uneven shrinkage phenomenon.
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