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Infrared Stealth Properties of Lowv Emissivity Thin Films

Diao Xungang Hao W eichang W ang Tiammin Wu Zhe Huang Jun
(Beihang University, Beijing 100083)

Abstract Three kinds of trangarent low-emissivity thin fims, i e indium-tin oxide ( ITO) , aluminum-doped
zinc oxide (ZAO) and TiO, /Ag/TiO, nano-multilayers, are prepared by magnetron suttering Effects of low infrared
emissivity materialson restriction of object infrared radiation are analyzed theoretically and experimentally. The reqults
show that lowvering infrared emissivity is an effective measure o restrain additive infrared radiation caused by tempera-
ture rise The lov emissivity thin films are pramising o play an mportant role in infrared stealth field
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Fig 1 Wavelength dependence of infrared radiation energy

fram black body surface
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Fig 2 Temperature dependence of infrared radiation energy
fran materials surface with different emissivity
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Fig 3 Equal radiation energy linewith relevant
tamperature and emissivity
3 ,
Q 9% Q3 ,
100 , )
(2) 3 5um 8 14Pm
A
[l , 4
4
215 K 8 14um a1
1200 K 450 K
a9 3 spm 01 1200 K
680 K
1.0
8
v 0.9
/7 0.8
' 5 6 0.7
<
g 7777 205
= o4 200 300 400 4554 -
82 | 7. 04
. = e < 03
o 0.2
B 0.1
0200 400 600 82)0 1030 12.00
(3) K
(@) 8 14um
2007 5

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



40

=

20

EETHERY/ 10%.0.

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 magesof ITO fimswith different enissivities
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Fig 7 Dependence of infrared emissivity on sheet
electrical resistivity of ZnO Al fims
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Fig 8 Infrared magesof lowv enissivity TiO, /Ag/TiO,

nano multi-layer fims
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Fig 9 Infrared magesof lowv enissivity TiO, /Ag/TiO,

nano multi-layer fimson flexible PET substrate
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Fig 10 Infrared magesof flexible PET substrate
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