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Analysis of Thermal Expansion Behaviors of Aromatic Polyimides Based on VT-WAXD Measurements [111]
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Abstract: For development of thermally stable dielectric materials exhibiting low thermal expansion, crystalline
powders of 13 kinds of aromatic polyimides (PIs) were prepared, and thermal expansion behaviors of their
crystal lattices were analyzed by variable temperature synchrotron wide-angle X-ray diffraction (VT-WAXD).
Coefficients of linear thermal expansion of the crystal lattice along a-, b-, and c-axes (CTESs) as well as those of
volumetric thermal expansion (CVE) were precisely evaluated, and their expansion behaviors were discussed in
terms of a) linearity/rigidity of chemical structure, b) number of rotatable p-phenylene rings, c) effects of bulky
side chains (-CH3; and —CF53) and 4) formation ability of intermolecular hydrogen bonding (i.e. ester and amide
linkages).
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derived from source materials depicted in Fig. 1.
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Figure 3. Comparison of CVEs for Pls derived
from PMDA and sBPDA dianhydrides with the
same diamine structure.
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