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Abstract: Infrared thermal radiation modulators based on mechanically responsive materials offer advantages such
as low cost, simple structure, and easy operation. Traditional infrared thermal radiation modulators based on me-
chanical responses typically involve constructing metal films (such as gold, aluminum, copper, etc. ) on an elastic
substrate, which modulate infrared thermal radiation dynamically through the cracking and closing of the film layers.
However, traditional dynamic infrared modulators are generally opaque in the visible light spectrum, which greatly
limits their applications in fields like visible-infrared dual-band camouflage. In this study, ITO films were deposited
on transparent elastic polymers that are transparent across a wide visible-infrared spectrum using a magnetron sputter-
ing technique, creating thermal radiation modulators that are transparent in the visible light spectrum and highly re-
flective in the infrared spectrum. Under mechanical stretching, the device exhibits an infrared reflectance range of

40%~-77% at the 10 wm and a visible light transmittance of over 82% at 550 nm.
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Fig. 1 (a)Schematic illustration of the infrared thermal radiation modulation mechanism of the ITO-SEBS film device with uniaxial

strain. Thermal infrared image (b) and digital image (¢) of ITO-SEBS device
F1 RESAH ST

Tab. 1 Comparison of thermal radiation modulation devices

e CIRE 3 s AN R £r 4 nf Ay
acrylate dielectric elastomer/Al RNiE 71%~96%(3~15 pm) N 20182
POE-AI-POE R 60%~16%(3~15 wm) N 202422/
Cu/SEBS P A ) 375 W 100%~53%(4~16 pum) N 2019
Au/SEBS P A ) 375 W 97%~37%(3~25 pm) N 2022
Zn0/Ag/ZnO/PET 87% 95%(4~20 wm) x 20207
ITO/Ag/ITO/Ag/ITO 69.2% 89.6%(1. 1~3 wm) x 2024
ITO/SEBS 82% 77%~40% (10 pm) J A TAE

W U=

SEBS 43 T4 1Y B K 2 itk BE & A AR FR W
PER FLTE LT A1 BEAT 0 B WA, 20 - T s e BE )
BNFIMAAEIEBEEH. HTPREES P
BT TR 0 W B A WM R T L0 - T M OB
T 252 AR G ) B S B I 4% i A5 SEBS IR e B
R4 i 3k 5 21 51 37 B R MRS SEBS Wi AR 1 1B
ZL K A5 860% , F- ¥ 5 P L & Oy 3 MPa, H Y4
I AR A T 250% INF, SEBS JH 5 14 41 1 2 AT 300 frg >
PRI U 38 AT m 5 52 A0 FH A8 LA e ) 7 25 4

AW 5 T 3E e U A A T 20 pm JE Y
SEBS #iJiE . 4nl&l 2(a) iR , SEBS i BEAE AT UL 5t %
BT 135 5 R R T 90% , HiAE 2. 5-15 wm P Bt Y
SEILLAN SRR T 92% , 7 3 um .7 pum S5 I B
EAFTEMBEARAELL AW S, 4 2(b) B

3.3 MEBSITOHEBENIESH

ITO f& — F WL % 5 0 5 i S Ak W M RE
Bl R AR 32 B R, T T T R 2SR K BH fig
F R TTO S IR AT L' 37 B R R S L AR
PRI PR F WA RE B B DA R B0 Tk Y FEDT
FUITO & 72 rh |, 38 3 480 25 57 1 Sn X) In B9 B 2 $8
Z, AT LA SR 43 G IR % Y. ITO 76 A 0L ik B
1) 1 325 5 R ZL A il B ) v R S SR8 R T L ot
T3 R i B AL DR T S 28Ok 52 . il
78 1TO RS 8 5775 A5 0O Ik b i) i 42 0 559 95
TR e -8 JBE VL7 PG 55 AR o L g s W
1 45 19 1TO R B A B8 BE = B SR R
PR DL BT A S B T AT R A AR a5
3.3.1  ITO 3 B & 69 A AR AL

il £ TTO 38 B% B 42 1) AR R A U B, 38 o &



% 8 i A, & BT LOGIE W RE R 0 S A HUAR I L £1 A0 FA A S I 25 1 1337

(a) 1.0

g B8 .

é 0.6 g

g 5]

£ 045 @

=

02+
—SEBS . . . .
0 400 450 500 550 600 650 700 750 8 10 12 14 15
A/nm Alpm
El 4 7R [ 4 0 6 31 2 ) 4 119 1TO-SEBS £ it 1) £ 41 it

—S]IEBS

%5 ¢+ 6 8 10 10 s
A/pm
K2 (a)20 wm & B SEBS 76 1] 0L % I B 0 5 5 % 5
(b)20 wm JEJE SEBS 15 2.5~15 pum i BE 1435 5 2
Fig. 2 (a)Transmittance of SEBS with a thickness of 20 pm
in the visible light spectrum. (b)Transmittance of

SEBS with a thickness of 20 pm in the 2.5-15 pm

wavelength range
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Fig. 3 Infrared reflectance of ITO-SEBS samples prepared

at different substrate temperatures
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