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Abstract

A volumetric shrinkage that induces a surface defect known as sink mark is significant during thick-
walled injection molding due to thermal expansion and contraction of the polymer melt. It leads to a
micro-shrinkage and could be considered as the quality indicator for molded components, which is
additional to the molded part weight and geometric dimensions, although it is difficult to quantify.
Accordingly, taking an injection molded plastic handle with an average thickness of 11.57 mm (the
maximum thickness is 14.4 mm) for illustration purposes, the present study preliminarily proposes a
molding simulation to observe the polymer melt front in the mold cavity to determine the appropriate
point for cavity sensors installation and diagnose the effect of different processing parameters and
levels on the molded component qualities. Then, the experimental trials are performed to investigate
the correlation between the quality index extracted from sensing profiles at different locations and
surface micro-shrinkage to evaluate the appropriate indexes for quality monitoring. The experimental
results depicted the holding pressure significantly affects the molded part qualities (molded part
weight and micro-shrinkage). The molded part weight increases with a higher holding pressure, and
the quantitative micro shrinkage tends to be smaller which represents the volumetric shrinkage
alleviating. All the quality indexes revealed in this study are highly correlated with the molded part
weight and the micro shrinkage. In particular, the pressure peak and viscosity index extracted from
the cavity pressure profiles are stronger than the peak clamping force increment sensing on the tie-



bar elongation profile. Thereafter, they are both appropriate indicators for online quality monitoring
in thick-walled injection molding.

Keywords: micro-shrinkage, quality index, quality monitoring, thick-walled molded component.
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