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Abstract: To optimize solar spectroradiometers on satellites, a spatial turntable is designed according to
performance indexes; finite element analysis is conducted and the properties of the prototype are tested.
First, various articles were consulted to determine the fundamental structure of the turntable, and the azi-
muthal structure was selected. By researching the properties of different materials, M55J] carbon fiber—
which uses TC4 inserts for connection—was chosen as the main material for the turntable. The three main
parts of the turntable are designed based on topological results and engineering experience; thus, a turnta-

ble frame with a size of 966 mm X 400 mm X 730 mm and mass of 27. 3 kg is designed. Next, simulation
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analysis is carried out, from which the natural frequency of the entire turntable is established as 58 Hz.
This implies that the strength and stiffness of the turntable fulfill the optimization criteria. Finally, resis-
tance and thermal vacuum tests are conducted on the prototype. Test results showed that the natural fre-
quency of the turntable was 53 Hz and the variation of the turntable’s natural frequency was within 2% (si-
nusoidal vibration) and 4% (random vibration). Furthermore, we observed that the turntable functioned
normally in a vacuum. Accordingly, the proposed design is tenable.

Key words: spatial target detection; 2-D turntable; carbon fiber structure; topology optimization; finite

element analysis
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Tab.1 Main performance indexes of TY turntable
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Fig.1 Overall layout of TY turntable
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Fig. 3 Topology result of U-shaped frame
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Tab.3 Test conditions of sinusoidal excitation
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x4 ERHBTURREHHNTRMEAER

Tab.4 Deformation and stress of U-shaped frame under sinusoidal excitation
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X 4. 282 0.121 3.998 5. 646 438.5 9.9 12.3 1400
Y 0.223 8. 594 3.581 8. 644 823. 4 16.9 22.8 20
V4 0.122 0.043 1.252 1.253 247.0 6.2 6.1 56
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Fig.9 First-order vibration shape of U-shaped frame
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Tab.7 Maximum stress in each part under sinusoidal excitation
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Tab.8 Results of vibration test

i 1E 53X 4R By Hif ERiRE BE LR 2 BEDLIR 3l )5
Freq/Hz Amp/g Freq/Hz Amp/g Freq/Hz Amp/g Freq/Hz Amp/g
X 61.6 0.91 60. 3 0.82 60. 3 0.82 60. 3 0.76
Y 53.6 0.59 52.7 0.64 53.0 0.99 51.1 1.12

4 106. 6 1.44 107. 2 1.43 106. 6 1. 66 103.9 1.58
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