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Comparative Analysis of Ground Simulation Test Results and In-Orbit Test
Results of Satellite Thermal Control Coating Under Space Environment

LIU Gang' WANG Jian>  WANG Huifen'

(1 Shanghai Institute of Satellite Equipment,Shanghai Engineering Research Center of Space
Environment Simulation and Verification, Shanghai 200240)
(2 North China Electric Power University, Beijing  102206)

Abstract During in-orbit operation, the optical and thermal control performances of satellite thermal control
coating will degrade due to integrated space environment effects and hence has a great impact on reliability and life-
time of satellites.In this paper, an in-orbit experiment of thermal control coatings is carried out for 5 years to investi-
gate the influence of multi-factors environment. And the sensitive factor of coating performance is achieved and then
the in-orbit property evolution law and life prediction model are built. Meanwhile, a ground simulation experiment with
proton, electron and ultraviolet irradiation factors is carried out to study the influence of those factors on thermal con-
trol coatings.The results demonstrate that the absorptance of thermal coatings increase from 0.12 to 0.23 after 5—years’
in-orbit operation while this value increases to 0.22 after the ground simulation test with the equivalent radiation dose.
The thermal control performance degradation and test time or irradiation dose are linear related and positive correlated
both in orbit and on ground, which has also verified the effectiveness of ground test.

Key words Thermal control coatings,Space environment,In-orbit experiment, Performance evolution law
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Fig.2 Scheme of in-orbit test equipment
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Fig.3 Location of test equipment on the satellite for

F46/ Ag thermal coating

Hb RS 6 57 ] KUK 725 [H) 25 4 TR BE A 0
WA IEAT A& AT ZS R B s BT 7 T
LOMES SRS, FHZ AT ER T LEER
5 AERY R BN EEAIALL, F46/ Ag ST W LY 3d i+ 56 [
PE A FE) 472 () Lambda 950 43566 RE i1 k47 041
GRIREH
2 #£R5iTe
21 MEREEHNERWIEKESER

WIEAT S ARG T SR, WA F46/ Ag EEIRE
AR (E 4) , BEE ERET R RE K U2 T
Wi TR ER 5 AR S MR Y 240 K FHZ 300 K, #0535 60
K, 33 AT BB AR PR D 28 (B PR3 i b 1k J 2 2 1 R
TRATE T Sy A0, TR AE T g B ek A e B 0
AL TTRE SR T DR T R K FHOG R A
AR AR BT A & A AR AR R B L — 3L,

100

i
80 INAD

40 |7 v
20

REEXE A (° )

B[R] /y

(a) DTAEKME:EMAL
_65_



310
M t
" Vi LF\‘J!
290+ P
W/
f”\"\_w/’
% 1
B 2707 /
=]
= 4
#® 250{
2303 " 74007 T 8000 T 1200 1600 2000

B Al/d
(b) WEEEZ

K4 Fao/Ag PIEWRIZAEHIS AT A IRLEE 5 R BHOG IR A A2 1k

Fig.4 Change of temperature and sunlight angle when

F46/Ag thermal coating is in orbit
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Fig.5 Change of absorptance of the F46/Ag thermal coating

during 5—year operation in orbit
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