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Establishment of a fast prediction technology for photoelasticity fringes
distribution based on mold-flow analysis, process characteristic extraction, and
machine learning techniques
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Abstract

Injection molding is widely used in optics, automobiles, and electronics due to high-volume
production, but challenges in production management arise. Traditional inspection methods for
residual stress distribution in optical molded parts are inconvenient and time-consuming. To address
this, a method based on mold flow analysis, melt pressure, and photoelastic fringe pattern information
is proposed. An automated photoelastic fringe pattern prediction system is established through
machine learning models to provide real-time and high-precision optical injection. Experimental
design methods and mold flow software are used to obtain molding patterns. The machine learning
algorithm connects the melt pressure index and the characteristic value of the photoelastic fringe for
model building, learning, optimization, and testing. The results show high-accuracy prediction with
low inference time and test loss value. This technology provides better prediction of photoelastic
fringe distribution in injection molding production, enabling rapid judgment of optical quality.
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