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Abstract: Influences of aggregation structure and localized motion of main chains on volumetric thermal
expansion behaviors of polyimide (P1) films were extensively examined. Coefficients in-plane and out-of-plane
thermal expansion were precisely measured using thermal mechanical analysis and near-infrared optical
interferometry. Dense aggregation of molecular chains leads to a smaller coefficient of volumetric thermal
expansion (CVE) above 140 °C in case of SBPDA-PPD PIs having the same repeating unit. Dynamic mechanical
analysis (DMA) indicated that amorphous phase in a highly ordered P1 film has restricted local mobility of main
chain which is associated with glass transition. Nevertheless, the Pls derived from a meta-connected MPD
diamine are less ordered with lower refractive indices, compared with Pls derived from a rigid and linear PPD
diamine. They demonstrated lower CVEs above 180°C. DMA analysis indicated that a bent structure with
meta-connection prevents local molecular motions under the glass-transition temperature (Tg). In the
neighborhood of Ty, CVE is not only affected by molecular packing, but also affected by local mobility of main
chain.
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