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Introduction

Filler loading (fiber or particulate) usually ncreases melt viscosity
of polymers. However, for polymer materials excellent flow property
iz commonly required together with excellent mechanical
performances. Thiz presentation will report the wiscosity reduction of
polymer melts jointly by the addition of fillers and fibrillation of
thermotropic liquid crystalline polymer (LCP).

Results and Discussion

Rheological hybrid effect.

It i& interesting to find that ternary polymer aystems such as
polyearbonate (PCWelass fiber (GFYLCE [1], polyamide 6 (PASYGF
JLCP [2], Pad/glass bead (GBYLCP [3], and PCmano-silica/LCP
(Figure 13 blends had decreased wiscosity lower than the
corresponding component polymers, filler-loaded polymers and LCP-
blended polymers. Furtherm ore, the vizeosity of these ternary polymer
blends decreazed with ncreazing filler loading, Thiz phenomenon was
termed ag rheological hybrid effect with its definition of *a
phenomenon in which the melt viscosity of a temary polymer blend
decreases with increasing filler leading, influenced by the minor
polymer phase inthe blend™ [3].

Importantly, these temmary polymer systems lept their enhanced
m achanical perform ances with improved flow property [4, 51
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Figure 1. Effect of nano-3iCy loading on the relative shear
viscosity at 285 °C (2) PCYSIO; binary composites; (b) corresponding
TLCP/RIOWPC ternary composites with 10.7 wt% TLCE

Multi-scale effect of LCP fibrillation,

It iz found that thiz viscosity decrease correlated well with the
fibrillation of LCP melt droplets in these ternary blends. LCP fibrils
lubricated the melt efficiently and decreazed the wiscozity significantly,
while LCP sphereaplayed a little role. It is clear that this is beyond the
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influence of theology on the morphology as commonly discussed for
polymer blends. Instead, the mutial influence of morphology and
rheology needs deap understanding, Investigation on multi-zcale effact
of LCP fibrillation was conducted experimentally on different
polymer/LCP blends with added fillers of wvarlous shapes at micro-
meter and nano-meter scales, respectively.

In short GFreinforced PC/LCP [1] and PAS/LCP [2] blends, LCP
droplets were defortned into fibrile by the large shear rate and
elongational flow af the nterface of GF and LCPE In GE filled PASG,
LCP droplets were deformed into fibrils by extensional action exerted
by the micro-rollers of GE. This dynamic action was so strong that
rezulted in the formation of LCP microfibrils with an average diamefer
of 30 rm [3] The formation of elongational action depended upon the
migration and selective digtribution of GB, which were confrolled by
the interfacial tensions between the components thermodynamically.
In PCIGB/LCP aystems [6-8], the effect of the content and size of GB
on the LCP fibrillation was analyzed by the capillary parameter and
hydrodynamic effects,

In nano-silica filled PCYLCP blend [9], well-developed LCP fibrils
ware obtained in capillary flow by both inereasing nano-3i0, content
and shear rate. Thiz phenomenon was ascribed to the selective
digtribution of  nano-zilica at  the  PC/LCP interface,
tharmodynamically driven by the inferfacial tensions, and inhibited
transestarification between PC and LCP droplets cowvered by nano-
zilica. Then the enlarged wizcosity discrepancy between PC and LCP
by increasing shear rate made nano-silica migrate from the PC/LCP
interface to PC mairi, enhanced the mobility of LCP phase, and
promotad the coalescence and the subsequent fibrillation of LCP
droplets in capillary flow,

The drastic viscosity reductions found to be due to the intimate
interactions between the matriz polymer and LCP after the LCP
domaing became highly stretched along the flow direction (became
fibrils by later cooling), which cansed chain alignment and
dizertanglern ent in the neighboring matrix polymer melt [10, 11].
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