30 3 JOURNAL OF NATIONAL UNIVERSI'Y OF DEFENSE TECHNOLOGY Vol. 30 No. 3 2008

: 1001- 2486(2008) 03— 0037- 06

7 R EuA N K EEA
( ) 410073)
MSC. Patrary Nagran
:V475. 1 :A

A New Numerical Simulation Method for the Launch Vehicle s
Structure Transient Response in the Phases of Hold down and Release

WAN Jun, LI Dae-kui, LIU Lin, TANG Gue-jin
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Abstract: The vertical take-off evert of launch vehicle was divided into static phase, hold-down phase and release phase, and the
com putational result fields of the previous phase provided the initial condition fields of the next phase. A new analysis method to compute
the launch vehicle’ s structure transient response during the hold-down and release phase was proposed in this paper, using the field
transferring function and group analyss function of the MSC. Patrayf Nastran software. This analysis method solved the difficulty brought
about by the changed boundary condition ( the separate face between the launch vehide and the launch pad) during the structure transient
response computatbn course. Several examples of launch vehicle’ s structure transient response during the hold down and release phase
were analyzed by the proposed method. The variety characteristics of hold- down force during hold down phase and the vehiclé s structure
transient response during the release phase were obtained. The computational results indicated that the analyss method is both simple and
convenient, and the computational result was quite accurate. The method can be used to make efficient analysis of the influence of the
different release time, the disappearing characteristics of the hold- down force, the dispersion of the release time, the restrain force of soft
release mechanism to the vehicle’ s structure transient response. It can provide reference for the design of the hold down and release
mechanism.
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Fig.2 Displacement curve in x axis during hold-down phase
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Fig. 3 Velocity curve in x ax® during hold- down phasee
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Fig.4 Total thug curve in x direction of
liquid rocket engineer

Fig.5 Hold down force curve in x direction
during hold down phase
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