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Development of Highly Stretchable and Robust Devices Utilizing Entangling and
Cross-linking Characteristics of Polymeric Materials

Uehara, Hiroki
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Crystallization of polyethylene gives the chain-folded lamellar crystals,
but the molecular entanglements are concentrated within the amorphous region. A lamellar crystal is
composed of a lot of molecules, thus play a role of cross-linking the molecules. Both crystalline
and amorphous regions transmit the stress applied for the materials, but their moduli are quite
different, which affects the resultant strains.

In this study, we focus on the “ tie molecules” which bridge between crystalline regions through
amorphous regions, giving the double network structure accompanying different strains response. Our
various in-situ measurements reveal that the tie molecule is an origin of actuating phenomenon of
drawn polyethylene. This assignment allows us design the devices exhibiting the superior properties.
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