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Abstract; Polymer dispersed liquid crystal (PDLC) films with polyurethane matrix were
prepared by the thermal polymerization-induced phase separation method. The electro-optical
properties of the PDLC films prepared under different polymerization temperatures and
monomer concentrations were studied. The relationship between the morphology of polymer
networks and the electro-optical properties were investigated also. It was found that under
the condition that the monomer content was 30% ,the polymerization temperature was 343. 2 K,
the electro-optical properties of the prepared PDLC film were optimum.
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Chemical structures of the monomers used
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Table 1 Compositions of the samples

HDI/ DD/ SLC7011-100/ Isotropic
Sample
% % % points/K
1 4.9 5.1 90.0 314.2
2 9.8 10. 2 80.0 310.2
3 14.7 15.3 70.0 307. 2
4 19.6 20. 4 60.0 305. 2
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Fig. 2 Transmittance-applied voltage curves of samples 1~4 prepared under different temperatures
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Fig. 3 Threshold voltages. saturation voltages. rise time and decay time dependence on the polymerization temperatures

for samples 1~14.
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Fig. 5 SEM pictures of the polymer networks in sample

3 prepared at different temperatures. (a) 323. 2 K;
(b)333.2 Kj; (¢)343.2 K; (d)353.2 K.
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Fig. 6 SEM pictures of the polymer networks in the

samples with different monomer concentrations:

(a) 10%; (b) 20%; () 30%; (d) 40%.

2 % X #:

[ 1] Doane J] W, Golemme A, West J L, et al. Polymer dispersed liquid crystals for display application [J]. Mol. Cryst.
Lig. Cryst. , 1988, 165(1); 511-532.

[ 2 ] Zumer S. Light scattering from nematic droplets; Anomalous-diffraction approach [J]. Phys. Rev. A, 1988, 37
(10): 4006-4015.

[ 3 ] Whitehead J B Jr. » Zumer S, Doane J] W. Light scattering from a dispersion of aligned nematic droplets [J]. J.
Appl. Phys. » 1993, 73(3): 1057-1065.

[ 4] Cho Y H, Kim B K. Effect of monoacrylate type in UV curable PU acrylate based bicontinuous polymer/liquid crys-
tal networks [J7. J. Polym. Sci. B: Polym. Phys., 1998, 36(8); 1393-1399.

[ 5] Doane ] W, Vaz N A, Wu B G, et al. Field controlled light scattering from nematic microdroplets [J]. Appl.
Phys. Lett., 1986, 48(4) . 269-271.

[ 6 ] Kashima M, Cao H, Liu H J, et al. Effects of the chain length of crosslinking agents on the electro-optical proper-
ties of polymer-dispersed liquid crystal films [J]. Lig. Cryst. , 2010, 37(3): 339-343.

[ 7 ] Sahraoui A H, Delenclos S, Longuemart S, etz al. Heat transport in polymer-dispersed liquid crystals under electric
field [J]. J. Appl. Phys., 2011, 110(3): 033510(1-5).

[ 8] Liu F, Cao H, Mao Q, etal. Effects of monomer structure on the morphology of polymer network and the electro-
optical property of polymer dispersed liquid crystal films [J]. Liq. Cryst. . 2012, 39(4) . 419-424,

L9 1 JEEH . X9, .55, RAW s ORI 7S e m R G LRl &as 27, 2012, 27(4):434-438.

[10] Kim S H, Heo C P, Park K S, et al. Effect of prepolymer structure on the electro-optic performance of polymer
dispersed liquid crystals [J]. Polym. Int., 1998, 46(2); 143-149.

[11] Malik P, Raina K K. Droplet orientation and optical properties of polymer dispersed liquid crystal composite films
[J]. Opt. Mater. , 2004, 27(3): 613-617.



6 w5 2 R 5528 ¥

[12] Tao HJ, Zhang J, Wang X L, et al. Phase separation and polymer crystallization in a poly(4-methyl-1-pentene)-
dioctylsebacate-dimethylphthalate system via thermally induced phase separation [J]. J. Polym. Sci. B: Polym.
Phys. » 2007, 45(2); 153-161.

[13] Kim BK, Kim S H, Song J C. Polymer network liquid crystals from u. v. curable polyurethane acrylate [J]. Poly-
mer, 1998, 39(24) . 5949-5959.

[14] Kim B K, Cho Y H, Lee J S. Effect of polymer structure on the morphology and electro-optic properties of UV
curable PNLCs [J]. Polymer, 2000, 41(4). 1325-1335.

(157 BRFa2%, BRIE C, Fhas i, 5. BEmE 8BRS 7R 2 PDLC Al £ Ktk femrst ()], L5 =495, 2012, 26(5)
2-23.

[16] X454, R & B RA & B A F 4 M Jbat A2 Dol AL . 2005 19-21.

[17] Jain S C, Rout D K. Electro-optic response of polymer dispersed liquid crystal films [J1. J. Appl. Phys., 1991,
70(11) ;. 6988-6992.

[18] Mucha M. Polymer as an important component of blends and composites with liquid crystals [J]. Prog. Polym.
Sci. , 2003, 28(5) . 837-873.

[19] Kalkar A K, Kunte V V, Deshpande A A. Electro-optic studies on polymer-dispersed liquid crystal composite films
1. Composites of PVB-E7 [J]. J. Appl. Polym. Sci., 1999, 74(14) . 3485-3491.

PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

(PEXEMERES

CHRESE2E )  SH F, Ad FFAS ; F1) 2 . ISSN 2095-1531/CN22-1400/O4 5 [ N INATF & 4T - WE &A% 5
[= N 12-140, [ 4 BM6782,

S o E R AL O T S i 24 Scopus Fi i 28 U5 3 T

P E AR S e I [ (27 S ) CCAD TR T

e 7 E 2E AR T OB B8RO T8 5 7 * 55 [ & F1) A [ bR FI4E m (Ulrich LPD) 5 # 1)
S 7 B AR ) 4 SR T U A ) S 2 WU 435 CAD 4 )

et E R A TR PR R ) ) S G SR 1 DIQ (R §: kil

RIE WA AL OIS 5 ROEHR DBk E HOLIBEOR (UL 5RO EOR RO E S AR
LR 5 AR DGR A GG S EOR Ot FEOR 5 8E E BOGE GI BDG AR O T2 )
PGS 5 0027 K L O 2% A JH At 450 358 ) oz FH 5

ERRER AR 3 LI A o B A R BRI SO I R SR A S T I E R BR
s s A QT R, BEAS S Y T 5 1 KO- 10 B B M BIF 5 17 41 5 X5 24 2 A 4 35k 7 T 9 A LRI T ] A
() % LR 4G 5 DA B 25 A IR [ N AP 624 H AR A 78 BR L & R sl 38 R Ok & R Fa A i 25 iR 138 3

AR R R TR RS

FEBRAM P EF R

FE B E R B F OGRS B AL Wy BT S

448 AR P DG 2 ) G B

ML - http: //www. chineseoptics. net. cn

BB {4t 3iE : chineseoptics@ciomp. ac. cn,zggxen(@126. com

BRZHIE:(0431)86176852;(0431)84627061 & E:(0431)84613409

SRR AR UL < AR 1T AR P K 3888 5 (130033)

€ [ e 2 ) 4 A



