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Abstract

Residual stress is a significant quality issue in injection molding. It not only causes product
warpage and stress cracking but also potentially affects the quality of surface treatment. However,
there is currently a lack of effective online monitoring methods apart from quantification through
offline photoelasticity, making it difficult to promptly identify variations and propose improvement
strategies. This study extracts quality features based on pressure sensing information from injection
molding to develop an online monitoring method for residual stress. Additionally, a stress viewer is
used to obtain qualitative images of residual stress in injection-molded components. These images
are further quantified by extracting regional hue values (H) from the HSV (Hue-Saturation-Value)
values through image analysis to evaluate residual stress performance. This study analyzes the
process factors that significantly affect residual stress through single-factor experiments. By varying
the most significant factor, the feasibility of the residual stress monitoring method is validated. The
experimental results show that residual stress performance can be successfully quantified through H
when imaging injection-molded components with a stress viewer. Regarding process parameters,
holding pressure, melt temperature, and injection speed have the most significant impact on residual
stress. As holding pressure increases, and melt temperature and injection speed decrease, HSV values
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rise, indicating more severe residual stress. In comparison, the effects of back pressure and mold
temperature are relatively minor, consistent with the molding simulation results. Three quality
indicators extracted from the pressure sensing curve near the gate, including pressure peak value,
viscosity index overall the entire process, and residual pressure at the end of holding, successfully
monitor variations in residual stress. This study provides the industry with a feasible method for both
quantifying and online monitoring residual stress.

Keywords: residual stress, HSV value, quality index, injection molding
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