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Design of high mechanical strength for amorphous polymer glass by using chain
orientation and intermolecular iInteraction
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In this study, we improved mechanical properties of acrylic polymer films by
using molecular orientation and intermolecular interaction. We found that the molecular
orientation, which is induced by hot-stretching, enhanced Young’ s modulus and tensile strength in
machine direction (MD) of the acrylic polymers, but decreased them in transversal direction (TD).
However, introducing graft chains of poly(ethylene glycol) and adding lithium salt could suppress
the decrease of mechanical properties in TD due to the intermolecular interaction between polymer
chains. Moreover, the combination of tensile test and birefringence measurement revealed that the
enhancement of tensile strength by molecular orientation was associated with the reduction of stress
for crazing formation in the polymer films.
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