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Optimization design and test of a co-support structure of borne
antenna and flywheel of a micro-satellite
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Abstract: For the random vibration response of a micro satellite loaded antenna and S —flywheel
supporting structure does not meet the criteria for system design of the micro-satellite based on integrated
design concept, a co-supporting structure design of the satellite borne antenna and the flywheel was
presented. The support structure sensitive point of random response RMS value as the optimization
objective, the volume integral number and frequency constraints, the optimization mathematical model was
established, the structure was optimized by using OptiStruct software, the support structure optimization
treated by finite element analysis, the fundamental frequency reach 200 Hz, the quality is reduced by
65.6%; the vibration test of support structure performance was verified, the maximum relative amplification

rate of x, y, z three direction acceleration response RMS value is 0.54. Results show that the optimization
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method is effective and feasible, and the supporting structure dynamic performance meets the requirements

of a micro satellite design index optimization design well.

Key words: satellite borne integration;

acceleration response;
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Fig.1 Antenna and S—flywheel layout
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Fig.2 Flowchart of optimization design
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Fig.5 New model after optimizing
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Fig.3 Finite element model Tab.1 Results of the analysis structure of the first

four order modal
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. . o . . Order Frequency/Hz Formation
P4 % P oA G D, ST 2l 0, M T o
1 211.8 Vertical swing
2 271.4 Vertical swing
3 358.9 Horizontal swing
4 539.6 Horizontal swing

Contour polt Contour polt

Eigen mod(mag) Eigen mod(mag)

Analysis system 4 Analysis system
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2.432E+01 J 2.300E+01
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Fig.4 Result of topology optimization (a) 1Ist order (b) 2nd order
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Tab.3 Analysis results of random vibration response
1 700-2 000 —6 dB/oct

Direction X y z

Analysis result
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Fig.8 Placement of random vibration test
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Tab.4 Comparison data of tests and analysis

Analysis Test . Relative
L. Control Relative .
Direction result result magnifi-
/grms error .

/grms /grms cation

X 14.53 20.63 21.00 1.79% 0.44

¥ 14.53 20.56 20.57 0.04% 0.42

z 14.53 23.29 22.46 3.56% 0.54
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