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An Updating Method for Structural Dynamic Model Applicable for
Transient Rocket Response Computation
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ZHAO Zhen-jun, ZHAO Ying-ying

( Beijing Institute of Astronautical System Engineering, Beijing 100076, China )

Abstract : The structure of large-scale rocket is very complicated due to its different types of connections and multi-branch
structures. In this paper, some typical connections, such as weak stiffness connection, flanging connection and bolt point
connection, were analyzed. Based on the element method, the stiffness of these connections was selected as the updating
parameters and a dynamic model updating method was presented. The results showed that the physical meanings and
truthfulness of the model after the updating are reserved, and the presented method is suitable for the structural response
analysis, especially for the internal force response calculation under transient excitation. The modal results of the updated
model can check well with the experimental results. Compared with the measured transient response in real flight, the

computation results were found to have quite high accuracy, which shows that the method is applicable for engineering design.
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Fig. 1 Flanging connection structure
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Tab. 1 Comparison between the updated model and the

experimental modals

1 By 2 By 3 B

RN (Hz) 6.15 9.10 12.74
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Fig. 3 Comparison between the updated model and the experimental modals
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Fig. 4 Comparison between the first measured modal bending

moment and the calculated result
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Fig. 5 Time evolution of bending moment
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