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Abstract: In order to ensure the imaging quality of the multi-load remote-sensing satellite for high-precision
splicing with the expanded image width, the spatial layout of the multiple loads is optimized with consideration
of the coupling between the multiple loads, and a thermo-structural integration design scheme is proposed. The
improved Heaviside density filter topology optimization method is applied to obtain the optimal structure/thermal
material distributions, the multi-objective genetic algorithm is used for the detailed optimization design, and the
Pareto front solution groups of the mass of the support structure are used to obtain the first-order natural
frequency and the RMS of the surface figure. The optimized parameters of the support structure are obtained: the
first-order natural frequency is 384.8 Hz; the mass is 9.47 kg; the configuration accuracy of the installation face is
0.004 0 mm. Then, the static load and the thermal deformation analyses are carried out, together with the
vibration and structural test validation. It is shown that the support structure enjoys a good balance between light
weight and structural & thermal stability in that the pointing accuracy of the star sensor is better than 9”, and the
angle change between the optical axes of dual cameras is acceptable. Therefore, the support structure can meet
the requirements of the remote sensing satellite for high-quality imaging.
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Fig. 1 Schematic diagram of dual-camera splicing imaging
system
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Fig. 2 The spatial layout of multiple loads
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Fig. 3 The thermo-mechanical integrated design of the support
structure
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Fig. 4 The result of topology optimization of the support
structure
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Fig. 5 The parametric model of the support structure
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obtained by multi-objective genetic algorithm
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Table 1 The influence of gravity on the supporting structure,
as well as the installation precision
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Fig. 8 Flowchart of thermo-mechanical integrated analysis of
the support structure
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Fig. 9 Settings for measuring the structural stability of the
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