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Figure 1 (Color online) The diagram of layflat method. (a) Plastic part; (b) corresponding layflat.
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Figure 2 (Color online) The simulated buckling flow by the real 3D
method.
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Figure 3 (Color online) The simulated temperature distributions by
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Figure 4 (Color online) The predicted shear and external viscosities by XPP, PTT-XPP and mLeonov models. (a) Branched polymer mLLDPE Exact

0201; (b) linear polymer HDPE Tipelin FS 450-26.
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Figure 5 The calculated reduced viscosities for various fiber aspect
ratios by the modified TIF model [75].
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Figure 6 The comparison between simulated and experimental
viscosities.
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Figure 7 (Color online) The simulated jetting and reptile flow for different injection speeds [113].
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First normal stress difference (MPa] at 60 s
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Figure 8 (Color online) The comparison between the simulated first normal stress difference and the experimental photoelastic streaks [131].
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A review on the theories and numerical methods for injection molding
simulations
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Over the past two decades, numerical simulation of injection molding has made great progress, not only with its increasingly
widespread use, but also with problems and challenges such as unreliable simulated performance, difficulty integrating commercial
software with new methods, and inadequate consideration of microscopic mechanisms. This paper thoroughly explores the historical
development of injection molding theoretical models and the key results of each point, and briefly introduces multiscale simulation
methods. The characteristics and spectrum of application of the substance constitutive models are studied, and the effects of
crystallization on the state and constitutive equations are demonstrated. Therefore, the characteristics of numerical methods for
solving problems with injection molding are analyzed, and the variations between viscous and viscoelastic methods are studied.
Analysis of the advantages and disadvantages of methods of flow front monitoring was performed. Also, simulations were
implemented with the meshless approach for filling flow for certain special physical phenomena such as the fountain flow. The paper
also forecasts the growth patterns and urgent problems of simulating injection molding based on examining and testing existing
theories, algorithms, and the real demands of the plastics processing industry.
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