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Fig. 2 Pressure-time curves of outer- and inner- shell at 15 cm away from the explosive
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Table 1 Results of computation and experiment

Outer-layer pressure/(MPa) Inner-layer pressure/ (MPa) Time difference/ (ps)
No. Distance/ (m)

Eq. (D Exp. FEM Exp. FEM Exp. FEM
1 0.30 11.29 11.63 12.02 0.049 0.043 506 393
2 0. 30 11. 29 11.58 12.02 0.042 0.043 483 393
3 0. 25 13.79 14. 11 13.62 0.073 0.064 587 452
4 0. 25 13.79 14. 10 13.62 0.070 0.064 593 452
5 0. 15 23.90 25.31 24.92 0. 145 0. 100 575 430
6 0. 15 23.90 25.38 24.92 0.136 0. 100 526 430
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Table 2 Parameters of high-burn model and JWL equation of state

o/(g/em?®) D/(m/s) per/ (GPa) A/(GPa) B/(GPa) R, R, w E/(k]/cm®)

0.88 5170 6.5 348. 62 11. 29 7 2 0.24 5

BRAR RN LUK 55 Y R MAT_ELASTIC_PLASTIC_HYDRO b %} #5 #, 4R 28 97 72 2 % | Mie-
Griineisen /7 & 3 S8k 3 fin, .o, .S, B Hugoniot 24,7 A Griineisen RE(.G N 55 Y) i
LY A IR T .
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Table 3 Material parameters of steel plate and aluminum foam

Material Density/(g/cm®) ¢/ (m/s) S, Y G/(GPa) Y/(GPa)
Steel"] 7.8 4280 2.025 1. 69 81.9 8.13
Aluminum foam 0. 48 519 1.29 1.58 0.05 0.0065
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Table 4 Equation of state parameters of water

Density/(g/cm®) C S, S, S; 4 o

1.00 0.1647 2.56 —1.986 1.2268 0.5 1
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Table 5 Equation of state parameters of air

Density/(mg/cm®) C, C, C, Cs E,/(J/cm®) g

1.29 —1.0X10"° 1.49 0.4 0.4 0.25 1
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Fig. 4 Pressure-time curves of the central element
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Fig. 5 Deformation of the double shell at different time
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Experimental Measurement and Numerical Simulation of
Incident Shock Wave Pressure on the Fluid-Solid Interface

NI Xiao-Jun,MA Hong-Hao,.SHEN Zhao-Wu,JIANG Yao-Gang, LI Lei

(Department of Modern Mechanics sUniversity of Science
and Technology of China ,Hefei 230027 ,China)

Abstract;In order to research the mid-far field pressures of the incident shock wave on the fluid-solid

interface,an experiment was designed to measure the shock wave pressure, by means of two PVDF pi-

ezoelectric {ilm sensors laid on the bottom of double shell. The experimental process was simulated by

the finite element method software ANSYS/LS-DYNA. The simulation results are in good agreement

with the experimental data. PVDF sensor can be used to measure the incident shock wave pressure on
the fluid-solid interface. The mid-far field pressures of the incident shock wave on the fluid-solid inter-
face can be gained,which is important to evaluate the antiknock performance of ships.

Key words: double shell;numerical simulation;underwater explosion;fluid-solid interface;pressure
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