
1 INTRODUCTION
The high performance engineering-material
coupled with low melt-viscosity and the tenden-
cy to form fibrous structure makes liquid crys-
talline polymers (LCPs) useful for various indus-
trial applications. They are known for high
strength and stiffness, high chemical resistance,
good dimensional stability and low linear ther-

mal expansion coefficient. While blended with
other thermoplastics polymers, the LCPs improve
mechanical properties of composites at reason-
ably low cost [1, 2]. LCPs display different mor-
phologies when mixed with other thermoplas-
tics [3, 4]. The shape of dispersed LCP varies from
spherical, elliptical, layered to fibrous shape and
depends upon the volume fraction of LCP, vis-
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Abstract:

The dynamic viscoelastic properties of liquid crystalline polymer (LCP) and polyethylene terephthalate (PET)
blends were studied at two different temperatures: 265°C at which LCP was in solid state and 285°C at which
LCP was in molten state. The PET was in molten state at both the temperatures. The storage modulus, G’, loss
modulus, G’’, dynamic viscosity, h’, of blends with different compositions were evaluated and compared. The
morphology of these samples was studied using scanning electron microscope, which exhibited composition
dependency.  A maxima was observed in the viscosity versus composition plot corresponding to 90/10 LCP/PET
blend at 285°C. The G’ versus G’’ plots demonstrated the composition dependency of LCP/PET blends.

Zusammenfassung:

Die dynamischen viskoelastischen Eigenschaften von Blends eines flüssigkristallinen Polymers (LCP) und Poly-
ethylenterephthalat (PET) wurden bei zwei unterschiedlichen Temperaturen untersucht: 265°C, bei der LCP im
festen Zustand war, und 285°C, bei der LCP im geschmolzenen Zustand war. PET war bei beiden Temperaturen
im geschmolzenen Zustand. Der Speichermodul G’, der Verlustmodul G’’, die dynamische Viskosität h’ der Blends
mit unterschiedlichen Zusammensetzungen wurden ausgewertet und verglichen. Die Morphologie dieser Pro-
ben wurde mittels Rasterelektronenmikroskopie untersucht und zeigte eine Abhängigkeit von der Zusammen-
setzung. Ein Maximum der Viskosität als Funktion der Zusammensetzung trat beim 90/10 LCP/PET-Blend bei
285°C auf. Das G’-G’’-Diagramm zeigte ebenfalls eine Abhängigkeit von der Zusammensetzung der LCP/PET-
Blends.

Résumé:

Les propriétés viscoélastiques dynamiques de mélanges de polymère cristal liquide (LCP) et de polyéthylène
téréphtalate (PET) ont été étudiées à deux températures différentes : 265ºC où le LCP se trouve à l’état solide et
à 285ºC où le LCP se trouve à l’état fondu. Le PET était à l’état fondu aux deux températures. Le module élasti-
que G’, le module de perte G’’, la viscosité dynamique h’ des mélanges de différentes compositions ont été éva-
lués et comparés. La morphologie de ces échantillons a été étudiée à l’aide d’un microscope électronique à
balayage, qui a révélé une dépendance de la morphologie avec la composition. Um maximum a été observé dans
le graphe de la viscosité en fonction de la composition, qui correspond à un mélange 90/10 LCP/PET à 285ºC. Les
graphes de G’ en fonction de G’’ démontrent l’influence de la composition des mélanges LCP/PET.
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anced by the interfacial tension [25, 26]. The LCP's
are incompatible with the thermoplastics
because the melt of LCP displays anisotropy
whereas the latter show isotropy. Figure 13 shows
a fractured surface in which PET dominating
morphology can be observed. Figure 14 is slight-
ly different than Figure 13 as the layers and fibres
of LCP were also observed along with PET smooth
surface. The formation of layers and fibres may

be attributed to the increased number of LCP par-
ticles with the increased LCP content and possi-
ble coalesce of these particles combined with the
sheared flow inside the capillary. Figure 15 shows
the microstructure where in the morphological
features of LCP dominate over that of PET and
hence fibrous structure can be seen in this micro-
graph. The morphology of LCP/PET samples
strongly exhibits the composition dependency. 

4 CONCLUSION
Visco-elastic parameters G’, G’’, h’ are composi-
tion dependent at both states; the solid as well
as fluid state of LCP in LCP/PET blends. The value
of h’ of blends containing more than 50% of LCP
in LCP/PET blend is higher than that of either of
the blend constituents at 285°C. The increased
amount of LCP in the blend reduced the sensitiv-
ity of G’’ with respect to w. PET displayed near
Newtonian behaviour beyond the w value 1 rad/s.
This behavior was dominated by shear thinning
effect in all composition of LCP/PET blends. The
G’ versus G’’ plots demonstrated the composition
dependency of LCP/PET blends at both tempera-
tures 265 and 285°C.
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Figure 13 (above):
Cryogenic fractured surfaces
of LCP/PET:30/70 blend.

Figure 14 (middle):
Cryogenic fractured surfaces
of LCP/PET:50/50 blend.

Figure 15 (below):
Cryogenic fractured surfaces
of LCP/PET:90/10 blend.
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