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Temperature Change of Orientation Function of Polymer Crystals
Evaluated by the Simultaneous DSC-XRD and DSC-FTIR Methods

Takeshi Yamada, Takafumi Watanabe, and Hirohisa Y oshida

(Received April 10, 2003; Accepted August 6, 2003)

Temperature changes of orientation functions for uniaxial drawn polypropylene (iPP)
were evaluated by the simultaneous DSC-XRD and DSC-FTIR methods. In order to evaluate
the orientation function with high time resolution, two-dimensional CCD detector and MCT
detector were used for XRD and FTIR measurements, respectively. The crystallographic and
conformational orientation functions of crystal c-axis were obtained from two-dimensional
XRD profiles and polarized FTIR spectra, respectively. The uniaxial drawn polypropylene showed
the melting peak with a shoulder at lower temperature side. The crystallographic orientation
function of c-axis decreased and the conformational orientation function of c-axis increased at
temperature below the melting. This fact suggested that the melt-recrystallization was brought

into the re-organization of drawn iPP.
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Fig.1 The coordinate system defining the orientation
of crystal and molecule in terms of the angles
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Fig.2 DSC heating curves of (a) uniaxial drawn iPP
and (b) undrawn iPP.
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Fig.3 Two dimensional XRD profiles of (a) uniaxial
drawn and (b) undrawn iPP. The insert arrow
shows stretching direction.
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Fig.4 One-dimensional XRD profiles (a) perpendicular

and (b) parallel to the drawn direction and the
azimuthal intensity profiles of the (c) (110)
and (d) (130) planes obtained from two-
dimensional XRD profile shown in Fig.3(a).
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Fig.5 Temperature change of the crystallographic
orientation function of the c-axis, f; (a) and the
b-axis, f, (b) overlapped on DSC curve (c) for
drawn iPP obtained by the simultaneous DSC-
XRD at 20 min=1,
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Fig.6 Three-dimensional polarized IR spectra of uniaxial
drawn iPP obtained by the simultaneous DSC-
FTIR measurement during heating at 20 mino1
shown in the wave number - temperature plane.
The counter line shows the absorbance of spectra.
IR spectra were measured by rotating the polarizer
at 0 and 90° alternately every 50 sec.
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Fig.7 Temperature change of the orientation function
of c-axis of helical conformation, f, overlapped
with DSC curve for drawn iPP at 20 mino 1.
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