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Research on Satellite Hybrid Model for Coupling Mechanical Analysis of
Satellite and Rocket
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(1.Department of Aeronautics and Astronautics, Fudan University, Shanghai 200433, China;
2.Aerospace System Engineering Shanghai, Shanghai 201109, China)

Abstract: In order to accurately predict the load and dynamic environment of a satellite, it is necessary for the
satellite design institute to provide a satellite dynamic model to analyze the coupling dynamic response. However, as
the number of “slender” satellites gradually increases, checking the satellite strength only according to the interface
load of the satellite and rocket will bring serious over-design. Therefore, it is necessary to form a satellite analysis
model generation method suitable for the extraction of internal interface load. Based on the basic principles of sub-
structure condensation and assembly, the satellite is reasonably divided into multiple sub-structures. The generation
method of the mass and stiffness matrix of each sub-structure after condensation is deduced, and the assembly principle
of the physical connection unit and the condensation model of each sub-structure and the process of generating the
satellite hybrid mathematical model are introduced. Finally, a typical satellite structure is taken as an example. The
results show that the satellite hybrid model has realized the load output of the physical unit of the satellite internal
interface while retaining the advantages of the condensation model.
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Fig.1 Schematic diagram of satellite configuration
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Fig.2 Overall configuration of the experimental cabin
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Fig.3 Connecting flanges between compartments
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Fig.4 Satellite substructure division
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Tab.1 Calculation accuracy of the satellite hybrid model
TR A R (7 445 4 T 50
B | YK/ He
108 /Hz | #2/% | 50y/Hz | #22/% | 100By/Hz | #222/Hz | 10008 /Hz | &2/ %
1 5.45 5.52 1.24 5.46 0.21 5.46 0.16 5.45 0.00
2 5.49 5.55 1.16 5.50 0.21 5.50 0.16 5.49 0.01
3 11.77 12.28 4.34 11.83 0.49 11.78 0.02 11.78 0.01
4 11.98 12.86 7.41 12.04 0.53 11.98 0.02 11.98 0.01
5 12.29 12.99 5.75 12.28 0.00 12.28 0.00 12.28 0.00
6 12.87 13.05 1.39 12.87 0.00 12.87 0.00 12.87 0.00
7 13.00 13.22 1.74 13.00 0.00 13.00 0.00 13.00 0.00
8 13.36 13.37 0.06 13.36 0.00 13.36 0.00 13.36 0.00
9 13.54 13.54 0.01 13.54 0.00 13.54 0.00 13.54 0.00
10 13.61 13.61 0.01 13.61 0.00 13.61 0.00 13.61 0.00
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