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Development of tou?h and high heat resistant networkpolymer by controlling phase
structure with polyrotaxane
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We have developed a tough and highly heat resistant network polymer using
polyrotaxane as a stress relaxation material. Using epoxy resin as a network polymer, polyrotaxane
and epoxy resin formed a homogeneous phase structure and a significant improvement in toughness was
observed, but the heat resistance was reduced. When maleimide resin, which has a denser network
structure than epoxy resin and thus exhibits higher heat resistance, was used, the addition of
polyrotaxane significantly improved heat resistance, toughness, and other mechanical properties.
Especially, it was found that the improvement effect was greater with the formation of a
phase-separated structure than the formation of a homogeneous phase structure.
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