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Dynamic response analysis of the hyper-static strap-on boosters
based on the bi-linear connection model

FENG Shaowei' |, WANG Yue® , CHEN Xiaofei' , GUO Fengming' , LENG Yue'
(1. Beijing Institute of Aerospace Systems Engineering, Beijing 100076, China;
2. Research and Development Center of China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract: In order to increase the connect reliability between the core stage and the boosters of the launch vehicle, the boosters with large
fineness ratio can use hyper-static strap-on style. However, it may increase the analysis difficulty of the dynamic characters. Therefore, the dynamic
model of booster with hyper-static strap-on style was established, and the bi-linear stiffness spring was employed to simulate the strap-on equipment.
The dynamic response of the booster by the radial impulsion will be researched. The responses, including generalized displacements, frequency and
the internal force will be compared with the static strap-on style. Research results can provide reference and theoretical support for the engineering
application.
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Fig.1 Connection diagram of the hyper-static

strap-on booster
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Fig.2 Axial force-displacement curve of

the strap-on device
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Fig.3 Simplified model of the hyper-static

strap-on booster in the radial plane
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Fig.4 Subarea figure of the radial motion
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Fig.5 Vibration response of the booster under

radial impaction
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Comparison of the simulation results

Tab. 1

between two models
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Tab.2 Traditional stiffness equivalent

method of the strap-on device
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Fig.6 Comparison of the average frequency of

the radial responses
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Fig.7 Comparison of the front strapping internal force f,
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