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Abstract

The fine structure and molecular aggregation in the partially oriented state of an
aromatic polymer, polyimide(PI) were investigated by means of wide-angle x-ray
scattering(WAXS) and small-angle x-ray scattering(SAXS).

By applying the Hosemann’s analysis to the line broadenings in the WAXS, it was
found that the length of the x-ray coherence region is about 80 A and that its value
remains constant on annealing at high temperatures and/or electron irradiation. It
was also shown on annealing that the second kind of distortion, the so-called g-factor
decreases from 3.7~4.0% of the as-drawn PI to 2.0~2.59% but holds its value on
electron irradiation.

The SAXS curves show that after annealing at high temperatures the molecular
aggregation in the as-drawn PI is of a two phase structure, composed of the high and
low density regions. On the other hand, molecular aggregation in the as-drawn PI has
not been clearly clarified in terms of the SAXS measurement.
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Fig.2 X-ray diffraction photographs in
the transmission mode. The
number (%) in the parentheses
indicates the stretching ratio.
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Fig.1 Wide-angle diffraction photo-
graphs of samples imidized on
substrate and off substrate. Those
on the left were taken with the
incident beam normal to the film
surface and on the right with the
incident beam entering the side of
the film.
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Fig.3 The logarithm plots of corrected x
-ray intensity as a function of
angle for the as-drawn, annealed
and elctron irradiated PI films.
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Fig.4 X-ray diffraction patterns along Fig.5 X-ray diffraction patterns along
the equator for the as-drawn, the meridian for the as-drawn,
annealed and electron irradiated annealed and electron irradiated
PI films. PI films.
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Fig.6 Plots of B3, the sequred integral
widths of the (00/) reflections as a
function of m? for the as-drawn,
annealed and electron irradiated
PI films.
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