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ABSTRACT: In a semicrystalline polymer such as iPP, molecular orientations in crystalline
and amorphous phases exhibit different behaviors during orientation of a sample. We studied
such behaviors using a polarized FTIR spectroscopic technique. The peak at 998 em™! which is
a characteristic band of the crystalline phase has been used in obtaining the orientation func-
tion of the crystalline phase while the peak at 974 cm™ has been used for the amorphous
phase. Hermans orientation function and the orientation angle between drawing axis and
chain axis have been derived from the dichroic ratio. When the draw ratio is 3, the orienta-
tion angles of crystalline and amorphous phases are 34° and 48°, respectively. As the draw
ratio becomes larger than 2, the orientation function which increases rapidly in an early
stage increases slowly. Such an observation of the change in orientation function with the
draw ratio has been confirmed in the study of optical birefringence measurements.
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Figure 1. IR spectra of iPP obtained at (a) room tem-
perature (solid state) and (b) 200 C (molten state).
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Figure 2. IR spectra of iPP with different draw ra-
tios (solid line; parallel polarization, broken line; per-
pendicular polarization).
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Figure 3. Dichroic ratio plotted vs. draw ratio of iPP
film.
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Figure 4. Hermans orientation function vs. draw
ratio of 1PP film.
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Figure 5. Plot of orientation angle between draw axis
and chain axis against draw ratio of iPP film.
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Figure 6. Birefringence vs. draw ratio of iPP film.
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