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A Hybrid Line Junction Modeling Method of Mid-Frequency Mechanical
Environment Prediction for Spacecraft

ZHU Wei-hong, MA Xing-rui, HAN Zeng-yao, ZOU Yuan-jie
(China Academy of Space Technology, Beijing 100094, China)

Abstract: Aiming at the problem of mid-frequency dynamics environment prediction for spacecrafts, a hybrid line
junction modeling method is proposed. The dynamic stiffness matrix of line junction is deduced in the wave number
coordinate by use of the wave theory, then by using Fourier transform technique, the hybrid line junction model is
established on the basis of displacement shape function. Three types of shape function construction method including modal
interpolation shape function, triangle wave shape function and Shannon wavelet shape function are presented in this paper,
and both advantages and disadvantages of these shape functions are compared. The simulation results of typical structure
show that the modeling method presented in this paper has a good prediction accuracy, and can be applied to the mid-
frequency prediction of spacecraft structures.
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Fig. 1  Direct field and diffuse reverberant field for line junction
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