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Abstract: In-plane and out-of-plane thermal expansion behaviors of polyimide films (PIs) were investigated by
thermal mechanical analysis and optical interferometry. The coefficients of volumetric thermal expansion (CVE)
were evaluated for Pls containing 1,5-naphthalene and difluoropyromelliticdiimide (P2FDA) structure. Dynamic
mechanical analysis (DMA) and density functional theory (DFT) calculations were performed to investigate the
effects of local motion of the main chains on their thermal expansion behaviors. The PIs containing 1,5-
naphthalene and P2FDA structures exhibited slightly smaller coefficients of thermal expansion (CVEs) than
PMDA/MPD having a simple structure. Because suppression of local motion of polymer chains reduce CVE of
polymers, 1,5-naphthalene and fluorine atoms effectively reduce the CVE of Pls.
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