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Prediction of Thermoplastic Resin Crystal Structures
Using a Phase Field Method Considering Multiple Stable States
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Thermoplastic resins can exhibit semi-crystallinity, and their crystal morphology is known to change
depending on molding conditions. Furthermore, polymer crystals have been observed to adopt various
stable states under different molding conditions. In this study, we propose a phase field method that
incorporates the inherent imperfections of polymer crystals. The formulation ensures that changes in stable
states do not affect crystallization kinetics. By defining the phase field variable as the local degree of
crystallinity, we eliminate discrepancies with its physical interpretation. Crystallization analysis is
conducted under varying molding conditions, and the validity of the model is verified from two
perspectives: crystal morphology and degree of crystallinity.
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Fig. 1 Local free energy density in proposed model and

conventional model.
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Table 1 Parameters of PPS in crystallization simulation.
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