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ABSTRACT: In order to understand polymer deformation phenomena at the molecular level,
the time-resolved FTIR spectroscopy was employed. By investigating the changes in IR spec-
tra with drawing the s-PP film, the macroscopic deformation properties reflected by stress-
strain diagrams were correlated with polymer structure and orientations. Once the neck was
formed by stretching the s-PP film, at first the chain conformation transformed from helix to
planar zigzag structure, and then changes in the chain orientation were observed. In the neck-
ing region, the polymer chains of the amorphous as well as the crystalline domains were ori-
ented, whereas only the chains in the crystalline domain were oriented in the strain
hardening region.

Keywords: syndiotactic polypropylene, time-resolved FTIR spectroscopy, deformation, conforma-
tion, orientation.
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Figure 1. FTIR spectra of s-PP with different sam-
ple state : drawn film, quenched film, and melt state.
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Figure 2. TRIR spectra recorded at 2.5 sec. intervals
during uniaxial deformation of the s-PP film.
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Figure 3. Intensity ratio of the 4320 cm™! thickness
band of s-PP as a function of applied strain.
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Figure 4. Normalized TRIR spectra of the s-PP film
at different drawn stages.
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Figure 5. Stress-strain diagram of the s-PP film.
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Figure 6. Plot of IR intensity ratio of characteristic
bands for helical (open) and the planar (filled) struc-
tures as a function of applied strain.
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Figure 7. Polarized FTIR spectra of the oriented s-
PP film with different strain % (solid line; parallel po-
larization, broken line ; perpendicular polariztion to
stretch direction).

L ]
5] @1233 cm™! .0.0‘00.‘0..
JJ1154em’! .

Dichroic Ratio
w
°

fulaln)
ghe=e nialalalalalafalnlaiis =

ca
o0
o8

1 4snse?

30 40 50 60 70 80 90 100
Strain (%)

0 10 20

Figure 8. IR dichroic ratio changes of characteristic
bands in crystalline (filled circle) and in amorphous
(open square) phases as a function of applied strain.
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