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Structure design and performance evaluation of variable configuration
truss-type satellite platform
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Abstract; To service the internal payload of communication satellite, according to the main frame structures and
main bearing structures of traditional satellite platforms, six kinds of repetitive variable configuration truss-type
satellite platform structures is proposed, and the main indexes, including mass, inertia change rate, utilization rate
of fairing area, deployed surface area ratio, vibration frequency in folded and deployed state, equipment layout
effect and complexity of deployable mechanism, for evaluating the performance of variable configuration satellite
platform are put forward. Then the main indexes of those six satellite platform structures are analyzed, the weights of
those indexes are obtained by analytic hierarchy process method, and a scheme with better comprehensive
performance is selected using fuzzy synthetic evaluation method. The mobility of the deployable mechanism of the
optimal scheme is 1. The satellite platform structure of the optimal scheme is detailed designed, and a prototype is
manufactured to demonstrate the process of variable configuration.
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Tab.1 Characteristic comparison of satellite platform shape
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Fig.1 Six diagrams of truss structures
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Fig.2 Six diagrams of variable configuration satellite platforms
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Fig.3 The comparison of structure mass and inertia change rate
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Fig.4 The fairing area utilization rate curve
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Fig.5 The deployed surface area ratio curve
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Fig.6  The structure frequency under the folded state
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Fig.7 The structure frequency under the deployed state
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Tab.2 Internal space evaluation of satellite platforms
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Tab.3 Complexity evaluation of satellite platforms
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Tab.4 Performance indexes of satellite platform structures

S
TE Uy 3 Uy Us e U7 Ug

1 306.32 0.7356 0.6366 0.3267 41.215 10.708 0 4.2 3.2
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6 456.13 1.1171 0.9003 0.4430 44.810 10.0260 7.4 8.8
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Index membership degree of satellite platform structures
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Tab.6 Index correlation of satellite platform structures
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Tab.7 Index weight of satellite platform structures
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Fig.9 Detailed satellite platform structure of scheme 4
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Fig.10 3D printing model of satellite platform structure
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