©
2021 2023

Structure-property relationships of miscible semi-interpenetrating network with
high-strength and high-toughness composed of rubber and plastics
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By blending and crosslinking acrylic rubber (ACM) with polyvinylidene
fluoride (PVDF), a crystalline fluoropolymer, the normally conflicting properties of rubber,
strength and toughness, were simultaneously and significantly enhanced. We also found that ACM and
PVDF were miscible when PVDF was melted, and partially miscible in the amorphous region of PVDF
after crystallization of PVDF. This phase transition transformed the blend rubber from a
semi-interpenetrating polymer network to a fully interpenetrating polymer network. In-situ X-ray
analysis during stretching showed that the crystallinity of PVDF decreased during stretching, and
that this partial destruction of the crystalline structure caused the blend rubber to become ductile

and improved its mechanical properties.
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