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Calculation of thermal contact resistance for space camera
HUANG Tao'?, WU Qing-wen', LIANG Jiu-sheng'*, YU Fei'*, LI Ming'*

(1. Changchun Institute of Optics , Fine Mechanics and Physics , Chinese Academy
of Sciences , Changchun 130033, China ;
2. Graduate University of Chinese Academy of Sciences ,Betjing 100039 , China )

Abstract; In order to solve the difficult problem of determining the value of thermal contact resistance of a
space camera, a calculation method is brought up from the view of conduction and radiation among the contact
surfaces. According to the materials, machining, assembly and the actual operating environments, a reasona-
ble range for thermal contact coefficients is obtained. The envisaged camera, a sample to show the method, is
reasonably meshed into a finite element model with some simplifications. Then, its temperature field is compu-
ted at a low temperature steady-state equilibrium case with [-DEAS/TMG, and the temperature distribution in-
duced by the fluctuation of thermal resistance is checked. The result of thermal analysis is consistent very well
with the data of thermal environment simulation tests and the maximum deviation is 0. 45 °C. It is shown that
the calculation method of thermal contact resistance is reasonable and it can predict the thermal contact resist-
ances of dry contact precision-machined surfaces in the space environment.
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Fig. 1 Joint-roughness model for analysis of thermal

contact resistance
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Fig.3 Structure of envisaged camera
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Tab.1 Performance of structural materials for

envisaged camera

WA A4 WMmBiE
BRE(p)/ (kg » m™) 1 600 4 400 2530

E’Fmgéft( )\),{ 35 8.8 0.77
(Wem— -K7)
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(J - kg K) 921 577 858
BHE(e) 0.85 0.8 0.8
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Fig.4  Finite element model of envisaged camera and

position of experimental temperature sensor
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Tab.2 Thermal resistances and deflection values of envisaged camera
T AR
R,/(K/W) R,/ (K/W) R,/ (K/W)

Al 2.829 3.530 2.361

s 2 eSS 1.686 1.968 1.309

W 3 FEE 3.421 4.012 2.637

Yy 4 FNEE TS 3.18 3.016 2.244

YIBE S FEETE 4.745 5.001 3.096

YrgE 6 FEET 2.235 2.602 1.488

YyhE 7 s 4.718 5.334 3.274

YIEE 8 FEETE 4.059 4.860 3.947
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Tab.3 Experimental temperatures and simulated
temperatures in temperature-sensing points

for envisaged camera in low-temperature case
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TIA  10.42  10.81 10.76 10.85
TIB  10.68  10.84 10.77 10.89
T2A  18.46  18.65 18.61 18.50
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T3A  18.42  18.71 18.66 18.53
T3B  18.46  18.60 18.51 18.42
T4A  18.43  18.35 18.38 18. 16
™B  17.50  17.56 17.54 17.39
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Fig. 6 Temperature distribution nephogram of envisaged

camera in low-temperature case
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Fig.7 Simulation test setup of space camera
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