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Properties and Application of New Inorganic Thermal Control Coatings

ZHANG Hang ZHANG Jiaqiang CUI Qingxin BAI Jingying ZHANG Ligong
(Beijing Spacecrafts, Beijing 100190)
Abstract In this paper, a high stability inorganic thermal control coating was prepared by using self-made

high stability inorganic white pigment and adhesive. The thickness, surface density, thermal radiation performance,
vacuum volatility, thermal cycle performance, space environment stability (vacuum—untraviolet, vacuum-—proton,
vacuum—electron, atomic oxygen) and adaptability of various substrate were tested and verified. The results show
that the solar absorption ratio of the high stability inorganic thermal control coating is 0. 07, the hemispheric
emissivity is 0. 90, and the surface density is 200 to 360 g/m>. After the ground simulation space environment test,
the degeneration of solar absorption is small, indicating that it has excellent space environment stability and is

suitable for various substrate surfaces.

Key words Thermal control coating, Thermal radiation performance, Stability of space environment, Substrate
adaptability
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Tab.1 Test of thermal radiation properties of thermal
control coatings
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Tab.2 Thickness test and area density of thermal control

coating
- WIZERE WA WORE  WER W2

/um it/ Jitt/g /g /g-m™
1" 168.5 295.88 328.20 32.32 269.33
2" 187.2 293.41 325.13 31.72 264.33
3* 170.6 290.33 326.59 36.26 302.16
4* 175.8 293.35 325.97 32.62 271.83
5* 175.3 295.54 329.04 33.50 279.16

i KA o, LR
1 0.06 0.90
2 0.06 0.90
3 0.07 0.91
4 0.06 0.90
5 0.07 0.91

H 2 1] DA 3 0 )22 K PH R EE FE 0. 06~
0. 07, F 3R & 5K AE 0. 90~0. 91, ELA MK Y A BH L
W AR Bk R R
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FIH 2 RN 2 . WSRO IR ), iR )2
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R S o T R 100 T A T — 2 R R AN
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Tab.3 Volume resistivity test of thermal control coating

A IRFE LR /10*Q - m
1" 9.4
2 17
3 9.9
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Tab.4 Vacuum volatility test of thermal control coating
AEEE R CVEM/ %
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BRI TML/ %
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Tab.5 Vacuum-—ultraviolet test of thermal control coating

LgSnhs D N B -1 A N B SN A S o3 T R S 2 R
ESH a 254k A &y Ak Agy
0 0.06 - 0.90 -
500 0.063 +0.003 - -
1000 0.08 +0.02 - -
1500 0.10 +0.04 - -
2000 0.103 +0.043 - -
2500 0.103 +0.043 - -
3000 0.103 +0.043 - -
3500 0.106 +0.046 - -
4000 0.106 +0.046 - -
4500 0.106 +0.046 - -
5000 0.106 +0.046 0.90 0

2.5 SREMNEZ-ZLIMERMERE
K JH I % 41 (110~200 nm) + 3T 4 41 (200~400
nm) Z5 548 IR 45 SR N 5 T .
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Tab. 6 Vacuum-—electron test of thermal control coating

e TR NG TN TG S0 VoE T 2 T T

/10%%e+cm™ I ag AL Actg He, AL Ay,
0 0.087 - 0.91 -
0.35 0.098 +0.011 - -
2.5 0.117 +0.030 - -
5.0 0.121 +0.034 - -
10 0.150 +0.062 - -
20 0.141 +0.054 - -
25 0.147 +0.060 0.90 -0.01

x71T AEREEZ-RTREREBRESER

Tab.7 Vacuum-—proton test of thermal control coating

R RFHME KRBHWRC L EBRESS ek kg5
/10"p-cm™ I o A Aot e, LAk Ae,
0 0.17 - 0.90 -

0.5 0.19 +0.02 - -

1.0 0.21 +0.04 - -

1.5 0.22 +0.05 - -

2.0 0.23 +0.06 - -

2.5 0.24 +0.07 0.89 -0.01
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Tab.8 Atomic oxygen test of thermal control coating

D43 p N LT N T I B2 &2 i 2
/105A0-cm™ L o TlAa,  Fe,  ABflAeg,
2.0 0.12 - 0.92 -
4.0 0.13 +0.01 - -
6.0 0.14 +0.02 - -
8.0 0.14 +0.02 - -
10 0.14 +0.02 - -
12 0.14 +0.02 - -
15 0.14 +0.02 0.92 0
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Fig. 1 Appearance of thermal control coating after thermal cycle

test
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B2 ATRCE AR w2

Fig. 2 Thermal control coating on TWT radiator

K3 HOLE AR IR AR

Fig. 3  Thermal control coating on lens hood

4 CFRP RLEERMMIRMEERE

Fig. 4 Thermal control coating on CFRP antenna
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Fig. 5 Thermal control coating on large radiator
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