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APPROXIMATE SOLUTION TO DYNAMIC RESPONSE FOR
RIGID-PLASTIC FLAT SPHERICAL SHELLS UNDER IMPACT BY
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Abstract:

deformation energy of the flat spherical shell is improved based on the available dynamic theoretical research on

The response of flat spherical shell is studied under local impact by a projectile. Firstly, the model of

spherical shell and the assumption of rigid-plastic material. The energy associated with dimple deformation and
membrane deformation in the ridge is considered only. The theoretical result of spherical shell is obtained under
impact loading according to the law of energy conservation. Next, the approximate relationship, i.e. /=0.05a
between radius of the dimple and width of the ridge is introduced and the explicit approximate theoretical solution
of the shell is given under the impact of low velocity. Then, a comparison is made between the theoretical and
experimentalresults, which indicates that the relative errors are less than 10%. Finally, a simulation is carried out
using finite element software LS-DYNA. The numerical results are in good agreement with the corresponding
approximate theoretical ones.
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Fig.1 Deformation mode of spherical shell
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Table 1 Radii of the dimple under different projectile

velocities
vo/(1/s)

32 3475 38 435 459 534 5505 67

a (I=0.1a)/mm  58.74 61.93 65.52 71.23 73.59 80.55 82.01 91.91
a+l (I=0.1a)/mm  64.61 68.12 72.07 78.35 80.95 88.61 90.21 101.1
a (I=0.05a)/mm  66.50 70.44 74.88 81.95 84.88 93.51 95.31 107.57
a+1 (I=0.05a)/mm 69.83 73.96 78.62 86.05 89.12 98.19 100.08 112.95
SRR AR/mm 73 68 79.5 89 875 98 101 114
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Fig.2 Curves of dimple radii under different projectile
velocities
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Table 2 Material parameter of spherical shell

1 (kg/m®) kAL Ji R F7/MPa
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Fig.3 Stress fringe of spherical shell under impact
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Fig.4 Curves of dimple radii of simulation and experiment
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