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Phase transition and dielectric properties of a thermotropic
main-chain type liquid crystalline polymer

Jae-Hoon Lee

Department of Electrical Engineering
Graduate School of Industry

Pukyong National University

Abstract

In this study phase formations in thermotropic main—chain type liuid
crystal polymer along to temperature were observed through the optical
microscopic observation.As a result it was found that glass transitions of
liquid crystal glass sample and liquid glass sample were different each
other.For more detailed analyzing of these different transitions temperature
and frequency dielecctric dispersions were measured and the data were
analyzed using curve fitting method.The results are follows.

<1> Optical microscopic observation

(1) In the glass transition of liquid crystal glass sample, frozen liquid
crystal molecules become gradually flexible with the increase of
temperature and then take liquid crystalline phase at Tg(glass transition
temperature), while in liquid glass sample, it seems that isotropic
amorphous phase performs very fast the transition to liquid crystalline
phase at Tg.

(2) Phase transition to amorphous phase from liquid crystalline phase
are initiated at 148°C and completed above 150C in not only liquid
crystalline glass sample but also liquid glass sample.

(3) In whole range of experimental temperature dielectric constants of
liquid glass sample are larger than that of liquid crystalline glass sample. It

seems that intramolecular binding force for spacer in liquid glass sample is

_Vi_



larger than that in liquid crystalline glass sample.
(4) Above 150T real part of dielectric constant was decreased rapidly.
It means that the transition to amorphous phase from liquid crystalline
phase appears at above 150TC.
<2> Dilelectric experiments
(1) Temperature dielectric dispersion

1) While increasing temperature real part of dielectric constant starts
to increase at about 70T in liquid crystalline glass sample and at about 9
2T in liquid glass sample. These facts mean that above temperatures are
Tgs in both samples.

2) The increase fo the real part is completed at about 105C and the
real part shows saturation value as maximum value above 105C in each
sample. These means that the glass transitions in both samples are
completed at the same temperature 105C.

(2) Frequency dielectric dispersion

1) Dielectric strength Ae showed about 3 -above 86T liquid
crystalline glass sample and about 4.9 above 90T in liquid glass sample.

2) Below 88T relaxation frequency f,, in liquid sample is much lower
than that in liquid crystalline glass sample. This means that f, depend
largely on main—chain motion rather than local motion of intramolecular
spacer.

3) Parameter B increases with the increase of temperature and B in
liquid glass sample is larger than that in liquid crystalline glass sample.
This fact means that B depends on not only interaction between molecules

but also intramolecular binding force for spacer.
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Fig. 4.3 liquid crystal glass
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Fig. 4.8 melt-beginning of liquid crystal near melting point

(148 C)
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