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Test and analysis of thermal distortion of a deployable CFRP reflector

WAN Xiaoping, YU Xinzhan
(China Academy of Space Technology (Xi’an), Xi’an 710100, China)

Abstract: This paper presents in detail the structure of the reflector, the thermal distortion test system and the

measuring procedure, and analyzes the measurement results and the data processing methods. The measurement results

validate the mechanical design and the manufacturing process of the product, and provide a basis to correct the thermal

distortion analysis model for a precise analysis of the thermal distortion of the reflectors.
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Fig. 1 The thermal distortion test system
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Fig. 2 The support structure
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Fig. 3 The structure of the CFRP reflector
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Fig. 4 The thermocouples on the reflector
IR TP S s 22 2 T e AR I S R i
FHPIRAS I 5, 3RS G s B AR T e T
JETT R e AR 22, A8 RETT R AL 2228 T DNk fE
(LK 6,

TCI9 1020

_ Ry ="
B S IR E S T R G T W e o

Fig. 5 The reflector mounted in the test system
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Fig. 6 Test base of the deployment axis
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Fig. 7 The temperature control curve in the test
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Fig. 8 The typical temperature cycle curves in LT case
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Table 1 The surface error of the thermal distortion test 0360
results in different cases = |
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M3-M2 o4 63 M 122 Fig.9 The thermal distortion surface error distribution in HT case
vas | aso | 23 | 251 | 573 ®2 STRATHEDRENAER
Table 2 The pointing errors of the thermal distortion test
M5-M3 190 78 190 280 result in different cases
M6-M3 13 5 34 37 . 35 11 i 22/(°)
Mk H
M7-M2 103 67 50 132 SR, R, OR,
M7-M3 10 6 21 24 M2-M1 -0.0011 | 0.0001 | -0.0005
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MR B - GRS T A o
ZE[ RMS, 41 M4-M3 ) x AR TEF AN MAM3 | 00083 | 0.0281 | -0.0037
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" , MK M6-M3 | -0.0115 | 0.0139 | -0.0051
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Fig. 10 The pointing error distribution in HT case
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Table 3  Analysis result of the thermal distortion surface error
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Fig. 12 The thermal distortion analysis result in HT case
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Table 4 The comparison between test and analysis
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