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Abstract

Liquid crystal-polymer composite(LCPC) films consisting of a continuous LC
phase embedded in a three-dimensional network of polymer matrix are formed
by photopolymerization-induced phase separ~’.on. The LCPC films are switched
from a light-scattering state to a highly transparent stste on the application of
electric fields. Since the alignment of LC molecules determines the
electro-optical properties of films, the requirement for good contrast is to
generate the nematic phase at high concentrations. On the other hand, the
concentration of UV-curable monomer must be increased above some critical
value to form the flexible matrix of unbounded polymer.

The mixing ratio of LC and UV-curable monomer affects the electro-optical
and viscoelastic properties of LCPC films in two opposing ways. By controlling
the phase separation process, at an LC fraction of 0.7, the maximum
performance of LCPC films has been achieved, the response time of which is 2
ms on the application of electric fields.
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Fig. 1. LCPC films light shutter illustrating the opaque state (a) and the electro-optically
switched transparent state (b).
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Table 1. Chemical structures of liquid crystals(a), photoiniator(b) and monomer(c)

a)Liquid crystals (b)Photoiniator
Ne—~O~Ocsty (30%)
Ne— OOt 6% || ()-L %
Ne—O-O—csHyy (30%) ﬂi—CHs
Ne-O-O-O-cstty (10%)

(c)Monomer
8 g Hag Hy
CH,=CHC—~OCH,CH,CHyCH,CHyCY0CH;—~— CO~CHy—(—CHy—
Hj Hj
-O—\‘SCH2CH2CH2CH2CHZO)-,,—8CH=CH2 m+n=4
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Fig. 2. Mixed state of liquid crystal and UV -curable monomer
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Fig. 3. Transmittance-voltage curves.
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Fig. 4. Phase diagram of liquid crystal and UV-curable monomer.
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Fig. 5. Temperature dependence of dynamic viscoelascity behavior for LCPC films. The
mixing ratio of liquid crystal and UV-curable monomer is 0.7 : 0.3.
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Fig. 6. Temperature dependence of dynamic viscoelascity behavior for LCPC films. The
mixing ratio of liquid crystal and UV-curable monomer is 0.8 : 0.2.
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Fig. 7. Transmittance-voltage curve of LCPC films with different mixing ratios.
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Fig. 8. SEM pictures showing LCPC films with different mixing ratios, LC/monomer : (a) 0.5
205, (b) 0.7:03 and (c) 0.8:0.2. LCPC films extracted with Me-OH.
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Fig. 9. The relation between relative viscosity and exposure time.
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Fig. 10. Plot of response time against concentration of photoinitiator.
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