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The influence of annealing conditions on the morphology, molecular orientation, thermal
and mechanical properties of thermotropic liquid crystalline polymer/polypropylene (PP) in-
situ composite films was studied by SEM, XRD, DSC, and tensile testing, respectively. The
composite and pure iPP films were annealed at two fixed temperatures (110 and 130°C) at
various times. Some rough surfaces on the iPP phase were found on the etched annealed
films. However, the most surface of annealed films was similar to that of the unannealed
film, indicating that SEM did not give any information on the phase transformation. From
XRD and DSC results, the transformation of smectic phase of iPP portion to the a-form
was more pronounced with increasing annealing time and temperature. The crystallinities
and crystal thickness were also strongly enhanced with annealing time and temperature.
The relative molecular orientation tended to increase with annealing time. These results
caused the significant improvement of modulus and tensile strength of the both annealed
composite and iPP films in both machine (MD) and transverse (TD) directions. However,
the brittleness of the annealed films was also found to be increased with annealed
temperature and times. Thus the optimum conditions of annealing must be obtained for
serving the desired properties. It was found that the conditions for good improvement of
modulus, tensile strength and acceptable elongation at break were annealing at 110 and
130°C for the period time of 30-60 minutes. Finally, it was found that the increases in MD-
Young’s modulus and MD-tensile strength were well correlated with the increase in true
crystallinity obtained in equatorial scans. Some relationship between the increase in crystal
thickness and the increase in Young’s modulus in both MD and TD directions was also

found.
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