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Abstract — The rheological/morphological study on the blends made of two kinds of thermotropic liquid crystalline
polymers(LCP: copolymers of hydroxybenzoic acid and ethylene terephthalate) and three kinds of engineering ther-
moplastic polymers (polycarbonate, polyethylene terephthalate, polyetherimide) has revealed that these blends can
be classified into two groups exhibiting quite different flow behavior and properties from each other. The group A in
which the operating temperature of the continuous(matrix) phase is higher than that of the dispersed(LCP) phase.
comprises the blends which are characterized by their shear/extensional viscosities decreasing with the addition of
the liquid crystalline polymers. their extensional viscosity resembling that of the continuous phase to increase with
the extensional strain rate, and the microfibril structure of the dispersed phase due to the lower viscosity of the
dispersed phase relative to that of the continuous phase. In contrast. the group B in which the opeiating tem-
perature of the continuous phase is lower than that of the dispersed phase, exhibits the opposite behavior and the
microfibril structure of the dispersed LCP phase does not exist. However. after going through the spinning process
which is dominated by extensional flows, both the group A and B blends display similar microfibril structure of the
dispersed LCP phase and the improved mechanical properties. This is supposedly attributable to the fact that ex-
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tensional flows play a dominant role in forming the fibrillar structure of the dispersed phase.

Keywords: Liquid crystalline polymers, engineering polymers, blends, viscosity ratio, extensional viscosity, mi-

crofibril structure, morphology.
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Table 1. Characteristics of polymer samples used in this
work.

pg/em®) TL(CC)  T(C) Maker
LCP1 1.40 584 201.1  Unitika Co.
LCP2 1.41 70.2 281.7  Unitika Co.
PC 1.20 151.2 - Samyang Co.
PET 1.40 81 255 Tongyang
Polyester Co.
PEI 1.27 218.1 - General Electric

a - measured in our laboratory by specific gravity chain
balance
b : measured in our laboratory by DSC
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Fig. 1. Schematic diagram of the extensional rheometer.
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Fig. 2. Shear viscosity : (a) PC/LCP1 blends at 260°C
and (b) PEI/LCP2 blends at 315°C.
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Fig. 3. Shear viscosity : (a) PC/LCP2 blends at 290°C
and (b) PET/LCP?2 blends at 290°C.
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Fig. 9. Scanning electron micrographs of cryogenically-
fractured cross—sectional surfaces of PC/LCP1
blends : (a) LCP 10 wt% samples and (b) LCP 30
wt% samples.
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Fig. 10. Scanning electron micrographs of cryogenically-
fractured cross-sectional surfaces of PC/LCP2
blends : (a) LCP 10 wt% samples and (b) LCP 30
wt% samples.
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(b)

Fig. 11. Scanning electron micrographs of cryogenically-
fractured cross-sectional surfaces of PC/LCP1
blends (LCP 20wt%) : (a) draw ratio=14.2 and
(b) draw ratio=25.
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