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Abstract: Volumetric thermal expansion behaviors of polyimide (PI) films were examined using thermal
mechanical analysis and near-infrared optical interferometry. Densification of SBPDA-PPD PI generated by fast
thermal imidization leads to a smaller coefficient of volumetric thermal expansion (CVE). Dynamic mechanical
analysis (DMA) indicated that the amorphous phase in the highly ordered PI film has restricted local mobility
of main chains associated with glass transition. Nevertheless, isomeric SBPDA-MPD, which is less ordered with
lower density compared with the PIs derived from a rigid and linear PPD diamine, demonstrated a smaller
CVE. By combining peak assignments in the far-infrared (Far-IR) absorption spectra (650~150 cm™) using the
DFT calculations, conformational distribution at elevated temperatures of the PIs were discussed. Local motion
of main chains (£ relaxation) is not inhibited by densification for the reason that conformational distributions
change at three types of PIs. DMA analysis indicated that the bent structure with meta-linked MPD prevents
local rotational motions under the T,. In the temperature range just below the T,, CVE is significantly affected
not only by molecular packing but also by local mobility of main chains.
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