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Abstract: The effects of main-chain-type crosslinking on the volumetric thermal expansion behaviors of
polyimide (PI) films were investigated via thermal mechanical analyses and optical interferometry. The effects of
thermal- and photo-crosslinking were investigated for Pl films containing phenylethynyl and benzophenone-
diimide structure, respectively. The degree of crosslinking was confirmed by FT-IR spectra. A 10 % thermally-
crosslinked P1 film did not exhibit reduced coefficient of volumetric thermal expansion (CVE), though 60 % photo-
crosslinked PI exhibited a reduced CVE by ~30 ppm/K than pristine Pl. The aggregation state of amorphous
BTDA/DAD films became dense after photo-crosslinking, whereas EBPA/PPD film exhibited sharp WAXS peaks
and their ordered structures were disordered after thermal-crosslinking. In addition, thermally-crosslinked Pl
exhibited loose chain packing after high temperature curing. Both crosslinking- and aggregation-structures should
be controlled to reduce CVE. The main-chain photo-crosslinking is an effective way to reduce CVE of Pls.
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