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Abstract

The characteristics of liquid crystal polymer composite(LCPC) films are possessed of
large-area and flexible display, polarizer free, high contrast, wide angle of visual filed and
high responsiveness. It is well known that the LCPC films consisting of a continuous LC
phase embeded in a three-dimentional network of polymer matrix are formed by
photopolymerization-induced phase separation.

In this study, we have investigated the point that both liquid crystals and polymer
having different properties have to coexiste as composed films. The purpose of this study
has been the development of new application with liquid crystals and UV-curable
monomers.

In the results abtained on the miscibility of nematic liquid crystal and UV-curable
resins, difunctional monomer HX-620 turned out to shows the best. From the results
abtained on structures, electro-optical properties and dynamic visocoelasticity for LCPC
films, the best mixing ratio of monomer to LC mixture were 3/7(photoinitiator; 4wt%) by
weight, and this ratio has been provided the most thermal stability for LCPC films. In the
results abtained on structure and discoloration properties of LCPC films, it has been
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demonstrated that consiste of a 82 mixture of chiral nematic liquid crystal and HX-620
has the greatest domain and it was the best discoloration.
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Fig. 1 Principle of liquid crystal display.
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Table 1. Typical applications for maicrocapsule liquid crystals

Temperature range (C) applications
-30 ~ -10 frozen food, freezing or thaw indicator.
-10 ~ O freeze attention, stored blood.
0 ~ 20 wine label, cold drink, food preservation.
20 ~ 30 advertise plate, thermometer.
25 ~ 45 medical use, jewellery, clothing.
50 ~ 80 hot warning indicator, cooker.
9% ~ 100 boiling point indicator.
100 ~ 150 industrial use, overheating prevention.
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(2)Optical isomerism
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(b)Chiral nematic LC

Fig. 2. Hlustration of optical isomerism(a) and chiral nematic LC(b).
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Fig. 3. Model for the two stage risetime and decay time
responce of polymer dispersed nematic liguid crystal films.

pield 3

Fig. 4. Parallel ray transmittance versus applied voltage for the samples
consisting of films of 10im thickness sandwiched between the substrates

of ITO-coated glass at 10dz and 20°C in smaller microdroplets and in
larger microdroplets.
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Fig. 5. Nematic droplets at polarizing microscope with hot stage
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Fig. 6. Phase transition lines of the mixture RO-571 and monomers with different solubility.

Fig. 6023 & & o] Ya 4443}E the 54 dehin ok & 24 te 3
FES SHARS Aol BA) /(BRI % BRI g4l S5 22y
4719 Ashe olABE dEAQ 54 vehha glok olRe HX-6200) fa4el $537] o
golzhn AZET. wehd HX-6200) AB7e 4840l $537) ARl olFel AN o
Broerg g

UVES e d7UES o8l 947 HX-6209) EFeAo2 Jg-n2x Beute A
Haie A7hAek] e F3& B4 Fig 7ol vehdch 293 44E AUER 3 Fo A
AguFoz BATEE BUH doja ABE Fig. 8 vehict

N

100 T T T
—o—1 (%)
—e—2 (%)
—o—4 (%)

Tansmittance (%)

ol " A 1
0 10 20 30 40

Applied voltage (Vims)

Fig. 7. Transmittance-voltage curve of LCPC films with different photoinitiator concentration.
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(c) Photoinitiator = 4 wt%

Fig. 8 LCPC films with different curing rates controlled by
the amount of photoinitiator(LCPC films exited with ethanol).
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Fig. 9. Polt of dynamic viscosity vs. exposure time for various mixture systems.
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Fig. 10. Plot of dynamic modulus vs. exposure time curves for LC/HX-620(8/2) mixture system.
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Fig. 11. The color changes of LC/HX-620(8/2) at various temperature.
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