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Fig. 1 Satellite and its bolt connection structure
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structure
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Fig.3 Hysteretic effect of satellite bolt connection

structure
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Tab.1 The natural frequency and damping ratio of

successively impacting every measuring point
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computed results and the measured results

under periodic loads
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Hysteretic curves of bolt connection structures

under periodic loads
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Tab.2 The mean squared errors with different amplitudes

and frequencies under periodic loads
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Identification of dynamic parameters of satellite bolt connection
structures based on Bayesian inference
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Abstract: The bolt connection structure would lead to the loss of satellite stiffness and energy
dissipation during the operation process of spacecraft such as satellite. The dynamic parameter
identification method with energy dissipation and hysteretic effect of bolt connection structure of
satellite is studied. Firstly, aiming at the dynamic characteristic of bolt connection structure, Bouc-
Wen (B-W) model of bolt connection structure with dynamic dissipation is derived. A series of new
forms of B-W model are given under different loads. Then, the hammer impact excitation loading and
exciter periodic excitation loading testing systems are established respectively to carry out the dynamic
parameter inversion identification of bolt connection structure based on Bayesian inference model. The
dynamic parameters of Bouc-Wen model together with the hysteretic curve of blot connection structure
are obtained under periodic loads. Finally, the accelerations of satellite bolt connection structure are
calculated based on Bouc-Wen model under different loads. By calculating the mean squared errors
between the calculated data of new form and the measured data, the compatibility degree of them is
compared, the results show that the mean squared errors of the two methods are small, and the
proposed method is feasible and accurate in solving the identification of dynamic parameters of satellite

bolt connection structures.

Key words: bolt connection structure; Bouc-Wen model; Bayesian inference model; nonlinear hysteresis



