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A Study on Thermal Deformation Compensation of Large Deployable Antenna Reflector in Space
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Space structures encounter various severe environments in space. One of these environments is severe
thermal condition where the difference of temperature during day-time and night-time is about 200
degrees Celsius. A signal level of radio wave from the Large Deployable Reflector (LDR) mounted on
the Engineering Test Satellite -\VII1 (ETS-VI1II) was observed to change during the Earth eclipse. This
phenomenon was assumed to be caused by thermal distortion of the LDR. Therefore, a different means
to suppress the thermal distortion is proposed and demonstrated, in this study, by focusing into the
internal force generated at the spring used to deploy the antenna. From the numerical results, it is
confirmed that the thermal deformation can be suppressed by distributing different spring forces in four
parts depending on the distances from the constraint point. Moreover, all apices that support antenna
reflector were suppressed with high correction rate by controlling the spring forces and by adjusting the
coefficients of thermal expansion of structural members.
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