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Abstract

Three kinds of transparent low-emissivity thin films,i. e. indium-tin oxide (ITO) , aluminum-doped

zinc oxide (ZAO) and TiO,/Ag/TiO, nano-multilayers,are prepared by magnetron sputtering. Effects of low infrared

emissivity materials on restriction of object infrared radiation are analyzed theoretically and experimentally. The results

show that lowering infrared emissivity is an effective measure to restrain additive infrared radiation caused by tempera-

ture rise. The low emissivity thin films are promising to play an important role in infrared stealth field.
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Fig.1 Wavelength dependence of infrared radiation energy

from black bedy surface
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Fig.2 Temperature dependence of infrared radiation energy

from materials surface with different emissivity
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Fig.3 Equal radiation energy line with relevant
temperature and emissivity
B3k R— RS, ARE R HHF A
LISMEST R A 0.95 F1 0.3 WAPRL, HIREME
100°C R, KRS RERARSE , B AR ZL /M8 5 i bf
BT — R RE EAMEdR TRET R WA N E
ARG WARSE S M= R AT AE AR
L1 5ME S R, MR BE A AMEAE R . B T KTE
BT R 2T S A Sk 2 m] AR BIE R, AREL5H
R S AT BHELLS MR B B AR o B DL AR R
X F(2) XA 3 ~5 pm 18 ~ 14 pm PEIRF
Bet< A SR BUAT 15 b RHE I 5 B Y1508 S RE
EREREMRKEOCR , WA 4, HAEMRBMXNE
RELPBHEA—H, BLE 4 PHEBLSEE
RIER AL AR, T LA LA R 5 2 5 10 BE A L M
KR, Bl :7E8 ~ 14 pm FeBE, REFHEN 0. 1 P8
£ 1 200 K MZ050FAdm 5T RE R 45 T MR TE 450 K 19,
FE3 ~5 um BB, REFFA 0.1 fAHEIFE 1 200 K £y
LSRG RER % T BAATE 680 K o

8 Jaoo

1.0
0.9

= 8
3 ﬁm
7.

. é.

EAIER/10%.0

(a) 8~14 um
EMMABTY 20004 58


http://www.cqvip.com

.i
|
N

(¥
(=
T

8

10p

B ER/10%..

(b) 3~5um
B4 SR AR R BRI KO R

Fig.4 Temperature dependence of infrared radiation energy

from materials surface with different emissivity
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Fig.5 Dependence of infrared emissivity on sheet

electrical resistivity of ITO films
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Fig. 6 Infrared images of ITO films with different emissivities
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Fig.7 Dependence of infrared emissivity on sheet

electrical resistivity of ZnO: Al films
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Fig.8 Infrared images of low emissivity TiO,/Ag/TiO,
nano multi-layer films

F9 BEEHEI TiO,/ Ag/TiO,
K ERBLSN BB
Fig.9 Infrared images of low emissivity TiO,/Ag/TiO,
nano multi-layer films on flexible PET substrate
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Fig. 10 Infrared images of flexible PET substrate

ME AT LUE S, R 50 K 5 1 Tio,/Ag/
TiIO, AAKEZREN A/ EH R E R THERET
KA RER (BT LR R L), B AR
"] A5 G TS B B G B,
4 g
PR T LR LA R 5T LUAE R4 50 R
RAYOREAY L FRME, H b RIS WL
SPRSTHEAAE0.1 ~0.9 BT, BR AL HEE
HILLAM R ST HTT DAZE 0. 25 ~0. 9 FELET] i ; Ti0,/ Ag/
TiO, Z R RSP R H R BT £ 0.05,
FERLIIP R ST R B RO S —FEESR
Bo RSN RS RMIETT LU E N AT 2R B%
BHLASNBE AR,
BERk
1 Steve Douglass, Bill Sweetman. Hiding in plane sight-
stealth aircraft own the night. Now They Own the Day,1997;(5)
54 ~59
2  Bill Sweetman. The invisible men. Air & Space Maga-
zine,1997;(5)18 ~ 27
3 BEAZD ARELE L L Al R, 1991
4 Jacobs P A. i Hin A A R A ML SMEHE. JL . H

B Tkt Ak , 2004
5  Szczyrbowski J,Brauer G, Ruske M et al. New low emis-

sivity coating based on twin-mag sputtered TiO, and Si, N, layers.
Thin Solid Films,1999;351.254

(R X%)

TFHMETLZ 20074 5558


http://www.cqvip.com

