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Abstract: Liquid crystals, with external filed induced tunability of optical properties, has great application

advantages in switchable glass. Compared with traditional single liquid crystal materials, liquid crystal-
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polymer composites can achieve dynamic regulation of incident light by adjusting the interaction between

liquid crystals and polymer networks. Therefore, the photoelectric properties of liquid crystal-polymer

composites are more excellent. The electrical response switchable glass based on polymer liquid crystal

material has the characteristics of easy control, stable effect, fast response, etc. , which can meet people’s

immediate needs and has been widely concerned by researchers. In this paper, the research progress of

electric controlled switchable glass based on polymer dispersed liquid crystals (PDLCs), polymer stabilized

liquid crystals (PSLCs) and polymer stabilized cholesterol phase liquid crystals (PSCLCs) in recent years is

reviewed and discussed, and the future development trend of these switchable glasses is forecasted.

Key words: electric controlled switchable glass; polymer-dispersed liquid crystal; polymer-stabilized

liquid crystal; polymer-stabilized cholesteric liquid crystal
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Fig. 1 Schematic representation of (a) working principle
and (b)images of PDLCs in their OFF/ON states"*"’
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Fig.2 (a) Transmittance-voltage diagram (illustration:
schematic diagram of porous cavity of PDLC
and PD&.SCh), (b) schematic diagram of polymer
network structure, and (c) Physical diagram of
dimming device based on PDLC and PD&.SCh"".
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Fig.4 PSLC under conditions of varying mono-acrylate
monomer ratios. (a) Top-view of the SEM
images of the morphology of the polymer network;
(b) Threshold and saturation voltage for PSLC

under different mono-acrylate monomer ratios.
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Fig.5 (a) Prototype of a G2.5 size PSL.C smart window
in the OFF/ON state; (b) Transmittance recorded
for a PSLC in the OFF and ON states as a function

of switching times'™’.

L H A OEMERE . Yan 58 AR AR 90 K 45 2% B
PSLC 1, % B 24 45 40 K 26 110 o HE 20 B0 0 38 i 5]
0.02% W, R JEMN 2.4 VEEMLF] 0.6 V, HL G
PEREAS FIOLAL (B 6) . X R NBABAKRL S
3 AR I S AR BTV B, B PSLC IR R
F R R R I DT XY F g B A A R
Gy F LR R D) R WA TR AR S R A
B BRIGZAb N 5 )2 30 R R b ke R
£ (Sodipm dodecyl sulfate, SDS) £, 7 1) 4 44 >k
WOk 5 24 8] PSLC 1, K 3L i 40 0k 0. 05%
4 B 8 oK AL AT LK B (E R R R IR 3906 (A
1IL.5VEEZET7.1V)(E6(b)). T M SDS
I3 09 M v v DL R A R BEHIL A3 A Y
B ol K R 3 1T Y SD'S 2R 7 8 4 4l 5 1 HE S Y
W R AR /R R AR TR (1 6(a) ) o BRI AE
SEMAB G ERT A FIRE S RER G
PO £ (18 o 48 i 2 Al 2 AT 1R A P T

AR R MR E  E  R  RUARAIR R
Ho THAMRSZE Tz, TN
YR T B B R TR O A T DL R A R A
BB IR T 11 ok e T R BR T P R A ok 1Y



%8 UM, % BT RON-RE

S MERL Y L RGO 5T 1057

(a)

\

AC@% ’ Wy

Transparent state

Scattering state

. Liquid crystal monomer Negative liquid crystal
~o~~ Liquid crystal network sesssss Glass

=== ITO === Vertical PI

o~ Surfactant ® AgNP
(b) 21
\ __,_,—4—-—'—-‘_'_“44‘
18 F x//-
S
S 15t
]
)
-
< 12F
S
<
g
£ 9t
=
—_—
6k —— Vm
1 i 1 " 'l 1 i 1 1
0.0 0.2 0.4 0.6 0.8 1.0

AgNPs concentration/%
6 ()45 444 49K WORL A9 PSLC T 4R J5HUR 3 7
(b) 76 % 5 10% 5 9096 i, 4 45 K JORE e J3 -
I3 {1 P R 2R T
Fig.6 (a) Schematic representation of the working
principle of PSLC doped with Ag nanoparticles in
the OFF/ON states'™'; (b) Variations in the voltages

for V,, and V,, under conditions of varying Ag

nanoparticle concentrations ™.
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Fig. 8 Schematic representation of the working principle

and images of the multistable CLC windows with

four optical states based on the bilayer structure

consisting of a polymer-stabilized CLC layer and a

non-polymer stabilized CLC layer®”
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