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Study on Shock Sources and Propagation Characteristics of Typical Separation Nuts
TAN Zu-wei, PAN Zhong-wen, HU Zhen-xing, ZHANG Xin-yu, PENG Hui-lian

(Beijing Institute of Astronautical Systems Engineering, Beijing, 100076)

Abstract: Based on LS-DYNA numerical simulation and shock test, the contributions of three sources, including propellant
explosion, preload release and mechanism collision, to the total shock response of a typical separation nut were studied. In addition,
according to the propagation of shock stress waves, the propagation characteristics of shock response arising from different sources
were analyzed. The results show that the shock response in the near field of separation nuts mainly originates from propellant
explosion while in the mid-to-far field from mechanism collision, and the shock from preload release is small in the whole field.
The propagation characteristics of different shock sources are related to their frequency components. The shock generated by
propellant explosion is large, high-frequency and attenuated rapidly during propagation. The shock generated by mechanism
collision is relatively low-frequency, remaining of a large magnitude even propagating to mid-to-far field. This poses a threat to the
safety of space flight.
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Fig.1 Schematic diagram of the test device
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(1)

(o2

E BE SR BUE
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HEL/N AT 0.27 C 0.0157
A4/GPa 1.53
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Tab.2 Property parameters of aluminum alloy

S8 e S8 BUE
R p/(g-cm) 2.70 NEL/N=a7! 0.33
F AR E/GPa 68.0
AR
p=(r-1%e, (2)
Po
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Tab.3 Property parameters of propellant
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