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Fig. 1  Distribution of specimen temperature
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Fig.2 The experimental installation to measurement
contact resistance
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Fig.3 TCR of aluminum alloy to aluminum alloy joints, aluminum alloy to FRP joints, and aluminum alloy to polyimide joints
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Fig.4 TCR versus pre-tightening torque
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Experimental study of the thermal contact resistance of materials

commonly used in satellites under vacuum and low temperature

SUN LiYing MENG ChunLing”

WANG Jing ZHANG Gang

(School of Materials Science and Mechanical Engineering, Beijing Technology and Business University, Beijing 100048 , China)

Abstract; The accurate measurement of thermal contact resistance (TCR) in vacuum and at low temperature has

practical significance for internal thermal control in satellite. A set of optimized TCR measurement platforms based

on the steady-state method was built to measure the TCR between bolted specimens in vacuum at low temperature.

The TCR between materials commonly used in satellites, including aluminum alloy to aluminum alloy joints, alumi-

num alloy to glass fiber reinforced plastic (FRP) joints and aluminum alloy to polyimide joints, were measured at

different temperatures and for different pre-tightening torques. The effects of varying the pre-tightening torque, tem-

perature and material on TCR were investigated. The results show that the heat insulation properties of FRP and

polyimide are better than that of aluminum alloy. The TCR of the three contact pairs decreases with the increase of

temperature, and decreases with the increase of pre-tightening torque.

Key words: vacuum; low temperature; satellite; contact thermal resistance ; measurement
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