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Fig. 2 Snapshots of C1 system under different strains.
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Fig. 3 (a) Variation of average orientation degree with strain
in the C1 to C6 systems; (b) Changes in the degree of chain
deformation in the C1 to C5 systems.
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Fig. 7 The proportion of entanglement points in the crystalline region (red circle) and the proportion of entanglement points in

the amorphous region (blue square) in the C1 to C5 systems vary with strain after crystallization.
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with strain (&g, =0).
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of the C1 system at strain=2, with black beads representing
entanglement points with driving effects and red beads
representing crystal regions.
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Effect of Entangled Network Topology Constraints on the Strain-induced
Crystallization Process of Polymers
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Abstract The influence of entanglement networks on polymer crystallization during uniaxial stretching was
investigated using coarse-grained molecular dynamics simulations. Polymer systems with different entanglement
densities were constructed based on the Kremer-Grest bead-spring model. After equilibration at a high temperature,
the systems were stretched along the Z-axis under isothermal conditions to examine the evolution of the chain
orientation, crystallinity, and entanglement distribution. The results showed that highly entangled systems exhibited
a lower critical onset strain for crystallization and achieved higher crystallinity in the intermediate strain range.
Although entanglements locally hinder chain alignment, they acted as stress transfer points during stretching,
promoting the orientation of adjacent segments and facilitating the crystallization. Entanglements were gradually

expelled from the crystalline regions as crystallization proceeds. Local stress analysis confirmed that the beads
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near the entanglements experienced higher stress and degree of segment orientation, supporting the proposed stress
transfer mechanism. This study reveals the dual role of entanglements in strain-induced polymer crystallization

and provides insights into the structural evolution during processing.
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