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ABSTRACT

This paper presents numerical investigation on behaviors of the rear cover in the vertical
launcher under rocket plume loading by using fluid-structure interaction analysis. The
rocket plume loading is modeled by the fully Eulerian method and elasto-plastic behavior
of the rear cover is predicted by the total Lagrangian method based on a 9-node planar
element. The interface motion and boundary conditions are described by a hybrid particle
level-set method within the ghost fluid framework. The present results will be compared
with the experimental data in the future.
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Fig. 1. Schematic diagram of the vertical
launcher
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Table 2. Setup of shock tube problem
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Density Velocity Pressure Gamma
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Fig. 7. Density and pressure results of shock
interface interaction problem at 0.03s
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Table 3. AP/HTPB flame temperature and
product gas properties under
equilibrium conditions at 70atm
and a mass fraction of 80/20

Parameter AP/HTPB [9]
Adiabatic flame temperature(K) 2322.3
Mole Fraction of CO 26995
Mole Fraction of CO, 04621
Mole Fraction of Cl 00048
Mole Fraction of H 00105
Mole Fraction of HCI 14745
Mole Fraction of H, 22737
Mole Fraction of HO 23329
Mole Fraction of NH3 .00002
Mole Fraction of N» 07395
Mole Fraction of OH 00021
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