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Control of Volumetric Thermal Expansion and Functionalization of Aromatic
Polymers based on Suppression of Main Chain Local Motions
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We have improved the measurement accuracy of volume expansion coefficient

(CVE) of highly heat-resistant polymers and measured thermal expansion behavior of low CVE polyimide
(P1) developed based on our original design concept. As a design to suppress the local mobility of
the PI main chain, 1) "Aggregation structure control™ was studied, and a remarkably small CVE was
observed with highly crystalline Pl thin film. In addition, we have synthesized novel Pls
incorporating 2) m-phenylene structure, 3) intramolecular / intermolecular hydrogen bond, 4) flexing
alicyclic structure in the main chain, and analyzed their thermal expansion behavior and CVE
values. A flexible PI thin film obtained by design 2) was amorphous, and its aggregation state was
sparse than crystalline Pl, but the CVE was significantIK reduced. Furthermore, we succeeded in
developing a transparent, heat-resistant insulating Pl thin film showing a low CVE.
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