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Development of Structural Model of Strain-Hardening Behavior of Semi-Crystalline
Polymeric Solids
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The macroscopic stress increases with increasing strain before the fracture
of polymeric materials, which is called strain-hardening behavior" for various semi-crystalline
polymers such as polyethylene (PE). The structural interpretation of the strain-hardening behavior
is essential to improve the mechanical properties of polymers because the strain-hardening behavior
strongly correlates to the strength and toughness of polymer materials.

In this study, PE samples with controlled amounts of specific molecular weight components were
prepared. The amount of the molecular weight lower than 300,000 had no influence on the strain
hardening, although the strain hardening was significantly improved by increasing the amount of the
molecular weight higher than 300,000. These results suggest that the tie molecules connecting 6
lamellar crystalline layers act as stress transmitters between crystals, and the amount of the tie
molecules connecting 6 lamellae dominates the strain-hardening behavior.
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