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Research progress on surface quality control of microcellular foam injection molded plastic parts
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Abstract : Based on the formation mechanisms of surface defects in microcellular foam injection molded plastic parts, the
evolutionary dynamics of the skin-core structure, as well as the intrinsic correlations among bubble stability and melt rheological
properties, were systematically elaborated. The multi-scale regulatory mechanisms of key process parameters (temperature, pressure,
and supercritical fluid dosage) on surface quality were analyzed. On this basis, the principles, effectiveness, and limitations of
advanced surface quality control technologies, including rapid heat cycle molding, gas counter pressure, injection compression mold-
ing, mold surface micro/nano structuring, in-mold decoration, and interface regulation, were highlighted. Furthermore, the potential
of process parameter collaborative optimization and intelligent control strategies in improving surface quality was discussed. Finally,
the current technical bottlenecks in cost control, material adaptability, and theoretical prediction were summarized, and future devel-
opment directions toward intelligent, green, and multi-functional integrated approaches were prospected. A reference for further
research and technological innovation in surface quality control of microcellular foam injection molding can be provided by this arti-
cle.
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