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Design of spacecraft propulsion platform with main
structure and tank bearing together
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Abstract; The lightweight design of the spacecraft propulsion platform is crucial to improve the
spacecraft mission efficiency and optimize the system performance. At present, the tank of the typical pro-
pulsion platform rarely participates in the load bearing, so an auxiliary bearing structure is used to trans-
fer the tank load to the main structure, which reduces the bearing efficiency of the propulsion plat-
form. For the lightweight design requirement of spacecraft, a propulsion platform with main structure and
fuel tank bearing together is presented. The new developed surface tension tank is installed on the sidewall
of the bearing cylinder by embedded installation, and the load level of the tank is controlled reasonably
through the variable stiffness design of the bearing cylinder. Basis on the example of a satellite develop-
ment, structural design parameters of the propulsion platform was optimized based on Nastran software,
and simulation analysis and experimental verification were carried out. The research results show that the
mechanical properties of propulsion platform with main structure and fuel tank bearing together is equiva-
lent to that of a general propulsion platform, but the dry weight proportion of propulsion platform can be
reduced to 13. 6% , which can improve the system efficiency remarkably. The research results can be a
reference for the propulsion platform design of large spacecraft.
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Fig.1 Propulsion platform with main structure and fuel tank bearing together
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Fig.2 Typical structure of the surface tension tank
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Fig. 3 Optimized structure of the surface tension tank
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Fig. 4 Main structure of propulsion platform
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Tab.1 Configuration scale and base frequency constraint
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Tab.2 Load case of propulsion platform
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Tab.3 Basic parameters of tank
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Fig. 5 Finite element model
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Fig. 6 Main structure form
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Tab.4 Design parameters of the main structure
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Tab.5 Results of the normal modal Ei{ii:Hz
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Tab.7 Comparison of the structure efficiency
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