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Abstract

A new X-ray method of crystallinity determination is developed. This method
takes into account the diffuse scattering due to thermal vibrations and lattice im-
perfections in the crystalline part of a semicrystalline polymer.

The presént method is applied to a ferroelectric polymer, namely, vinylidene
fluoride and trifluoroethylene copolymer (P - VDF,,/TrFE,;;). The amorphous back-
ground of the observed X-ray scattering curve is expressed by the X-ray scattering
curve from the perfectly amorphous P - VDF,,/ TrFE,s, in which the Ruland method
has been used to determine the relative amount of the amorphous background. The
result shows that P - VDF,,/TrFE,;s possesses a high degree of crystallinity of about
90 %, on good annealing. This is in good agreement with a recent report that P -
VDF,;./TrFE,; exhibits a large electromechanical coupling factor, since the crystal-
linity is directly related to the piezoelectric activity in ferroelectric polymers. The
disorder parameter is also determined, and shows a much larger value than those in
ordinary polymer crystals.

Comparisons of various crystallinity measurements on polyvinylidene fluoride
(PVDF) as well as and P-VDE/TrFE,qx are described. It is concluded that strong
piezoelectricity in P « VDF;,/TrFE,, as compared with PVDF, may be attributable to
its higher crystallinity.
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