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Study on Launch Vehicle’s Structure Transient Response in the
Phases of Hold-down and Soft Release

An Jun, Yang Hujun, Zhao Meiying
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to analyze the launch vehicle’s structural dynamic responses in the phases of the hold-down
and soft release(HDSR), the take-off process of launch vehicle is divided into three phases, including the static
phase, hold-down phase and the soft release phase, The fields function of MSC, Patran is used to achieve all the
results field obtained on the upper phase transfer to the next phase. The MSC, Nastran’s nonlinear spring ele-
ment’s nonlinear displacement vs, load function is also used to simulate release force acting on the launch vehi-
cle in the soft release phase. The launch vehicle’s structural dynamic responses are finally calculated. As a con-
trast, the other two commonly used release techniques of launch vehicle are also analyzed. The computational
results indicated the HDSR technique can reduce the impact load acting on the launch vehicle and reduce the
launch vehicle’s structural dynamic responses effectively.
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Fig.1 Schematic diagram of launch vehicle

hold-down and soft release
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Fig.3 Acceleration response curve in the

z-direction of satellite
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Fig.4 Acceleration response curve in the z-direction on

the bottom of the second rocket’s engine storage tank
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Fig.5 Acceleration response curve in the

y-direction on the top of rocket
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