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Tab.1 Material parameters of fuel tank
kL p/ (kg +m™) E/GPa m
L) 2780 68. 96 0.33
A/MPa B/MPa c n m
420 426 0.015 0.34 1.0
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Tab.2 Parameters of Gruneisen Eos
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Fig.1 Experiment of projectile penetration of tube tank filled 75% ( volume fraction) liquid
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Fig.2 Numerical simulation of projectile penetration of tube tank filled 75% ( volume fraction ) liquid
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Fig.5 Finite element model
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Fig.7 The tank distortion caused by the single fragment
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Fig.8 The pressure distribution around the impacting point
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Fig.9 Diameters and heights of tube tank after

distortion at various impacting velocities
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Fig. 10  Comparison of shock wave pressure

under different impacting velocities

200
100 - e,
\ -
[ A % n
g 0r d .:"::'-."
100+
I —=—1400m/s
—e—1600m/s
-200 - —2—1800m/s
| ¥ —v—2000m/s
1 1 1 1 1 _’_ZZIOOII]/s
=300 0 50 100 150 200 250 300

t/us
LT HRRIAR A RE IR ) RS R R L ) AR A O 2R
Fig. 11  Change of anterior wall pressure

as a function of impacting velocity
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Numerical Simulation Study on Hydrodynamic Ram Due to
the Penetration of Fuel Tank by High Energy Fragments
YANG Yanshi®, XIAO Zhihua®, LI Xiangdong™
(DSchool of Mechanical Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )
(@No. 9631 Factory (Hunan Zhuzhou, 412007)

[ ABSTRACT]

fuel tank by single or multiple fragments to understand the damage mechanism of fuel tank impacted by high-energy

Numerical simulation was employed in the study of hydrodynamic ram formed during the penetration of

fragments. It was then used to analysis the tank distortion brought in by changes in impacting velocity and the distance
between the impacting points. The resulis show that the distortion height of the fuel tank will increase by 4. 3% with the
increase of impacting velocity by 100 m/s for single fragment penetration; the distortion of the fuel tank will increase with
the decreased distance between the impacting points for multiple fragments penetration at a constant impacting velocity of
1400 m/s and reach to the maximum when the distance between the impacting points is 8. 3 times the diameter of fragment.
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damage mechanism; hydrodynamic ram; fuel tank; numerical simulation
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Application of SPH Method in the Analysis of Cylinder Charge and Steel Plate Contact Explosion

JIANG Zhenhua™®, LONG Yuan”, LIU Jianfeng” , ZHOU Hui”, LU Liang®
(DCollege of Field Engineering, PLA University of Science & Technology ( Jiangsu Nanjing, 210007 )
(292057 PLA Troops ( Guangdong Zhanjiang, 524000)

[ ABSTRACT]
by the SPH method. The simulation results show that the SPH method could simulate the process of detonation and the

Based on the finite element analysis software LS-DYNA, the detonation of cylinder charge was analyzed

process of dispersion of the detonation products efficiently. The 3D model of the cylinder charge and the steel plate in
contact with the explosive load was set up, and the dynamic response of the steel plate was analyzed. The results show the
destruction process of the slabbing and the punching of the steel plate explicitly. Same-sized experiment of the steel plate
under the contact explosion load was performed. The results of the simulation and the experiment data are in good
agreement, indicating that the SPH method can accurately describe the explosion and the dynamic responses of the structure
under the explosion load.

[ KEY WORDS]

SPH method; detonation; contact explosion; numerical simulation
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