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Polypropylene (PP) with different melt flow rates (MFR) and thermotropic
liquid crystalline polymer (TLCP), a block copolymer of p-hydroxybenzoic acid and
ethylene terephthalate (60/40 mole ratio), have been melt blended using a co-
rotating twin screw extruder. The blends were extruded as cast films at different
draw ratios (slit width/film thickness). SEBS, EPDM and MA-g-EPDM were used
as compatibilizers. The morphology of these composite films was observed by
means of optical microscopy (OM) and scanning electron microscopy (SEM).

The viscosity of the neat polymers and blends measured using capillary
rheometer were found to decrease with increasing shear rate and temperature. The
viscosity ratios (TLCP to PP) at 240°C and 255°C are much smaller than unity for
all the shear rates studied. The viscosity ratios at 240°C lie in the range of 0.07 to
0.23 and at 255°C are in the range of 0.04 to 0.15. Addition of a few percent of
elastomeric compatibilizer was found to reduce the melt viscosity of the blends.

Increasing the film draw ratio and the processing temperature were found to
increase the aspect ratio (length to width ratio) of TLCP fiber, and hence a
pronounced increase in the Young’s modulus of the composite film in machine
direction (MD). High PP melt viscosity is shown to lead to better fibrillation of
TLCP dispersed phase with high aspect ratio. The addition of compatibilizers
significantly increases the tensile strength of the composite film. This might be due
to an increase in the interfacial adhesion between the TLCP and PP phases. The
morphology of the blends suggests that all compatibilizers help improve the
dispersion of TLCP phase. SEBS is found to be more effective compatibilizer than
EPDM and MA-g-EPDM, as thinner and longer TLCP fibrils are observed.
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