H A B K ¥ %
ERELESH JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Vol.28 No.5 2006

SCEGEES 11001 - 2486(2006)05 - 0017 - 05
ETERT—NEREEENTHRAFERRSRES T

7 REEE ERAE,FHE
(EIBVRHE RS MK S TRSE, Wl kY 410073)

# B U-AFRIMFEENRENBBRANO, BTN RAFERNI B BB
FRT—ARREGEE, RAREEET SR ARNES, FARRL KT ESREN S TR
AR, BRI AERAFHRAEHENMUBN AR, RESERREE RS TRE, ETH
KA ERARIARF SO LA R LR EER A& 3B 8k BT 52 2 R a] B e 2 L R 8
BYMEFE S S HNE N,

KRR BHAE BB BRE RV BB B AR

HEASHESVAI5.1  TEERIDED:A

A Soft Release Characteristic Analysis of the Launch Vehicle
Based on the Finite Element and Rigid-body Mixed Model

WAN Jun, LI Dao-kui, TANG Guo-jin, LEI Yong-jun
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The soft release mechanism in a controlled hold — down and release systein proposed recently was discussed in this paper
and a finite element and rigid-body mixed model was put forward to analyze its release characteristic during launch vehicle liftoff. The
rigid-body model was used to describe the movement of the launch vehicle and the finite element method was employed to analyze the
finite deformation elastic-plastic contact of the soft release mechamism. The interface compatibility condition was enforced between the
launch vehicle and the soft release mechanism. The mixed model was solved with an increment algorithm, which can be used to analyze
the influences of the material property of the pin, the shape and size of the soft release mechanism, friction between the die and pin on
the entire release time, the launch vehicle velocity and the consumed energy during liftoff.
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Fig.1 Schematic diagram of the soft release mechanism Fig.2 Schematic diagram of hold-down and
release mechanism position
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Fig.3 Analysis model of launch vehicle and Fig.4 Stress vs. plastic strain of
soft release mechanism soft release pin material
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Fig.5 Displacement vs. time of launch vehicle Fig.6 Velocity vs.time of launch vehicle
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Fig.7 Restrain force vs.time of Fig.8 Restrain force vs. displacement of
soft release mechanism soft release mechanism
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