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Table 1 Different geometrical parameters and experimental results

R R/mm t/mm M/kg R'/mm ¢ /mm R/t r/mm A/mm  F,../kN
L1 55 0.9 55.0 61.3 90. 8 48.0 20.1
L2 80 1.4 55.0 56.7 89.7 32.6 34.9
L3 90 2.0 55.0 44. 8 83.8 23.1 60. 3
L4 80 1.4 27.5 56.7 76.4 21.5 27.8
L5 80 1.4 55.0 56.7 43.5 21.4 75.0
L6 90 2.0 55.0 44. 8 39.2 15.7 102.0
L7 80 1.4 55.0 55.1 0.9 56.7 44.6 22.7 74.2
L8 90 2.0 55.0 55.2 0.9 44,8 39.5 20. 8 97.8
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Dynamic responses of liquid-filled thin-wall

hemispherical shells under impact”

LU Guo-yun', QIN Bin', ZHANG Guo-quan*, HAN Zhi-jun*, LEI Jian-ping'
C 1. Institute o f Applied Mechanics, Taiyuan University of Technology ,
Taiyuan 030024, Shanxi, China;

2. AVIC Xi’an Aircraft Industry (Group) Com pany Ltd. ,

Xi’an 710089, Shaanxi, China)

Abstract: Experiments were carried out to study the dynamic response of the liquid-filled thin-wall
hemispherical shell under impact using the DHR9401 drop hammer as the loading device. According
to the configurations of the hemispherical shells, the experimental device was elaborately designed to
achieve the ideal seal for filling liquid. The time histories of the impact force and the internal pressure
were recorded for different hemispherical shells. Four distinct deformation modes of the hemispherical
shells under impact were observed as follows: (1) flattening of the upwardly protruding points, (2)
inward dimpling with plastic hinges followed by outward expanding, (3) flattening of the plastic edge
regions, and (4) elastic recovering. The experimental results show that double-wall liquid-filled hemi-
spherical shells have better impact resistance than the single-wall hemispherical shells, for the liquid
filled can reduce the deformation of the internal shell by turning point impact into even surface impact
under the experimental impact conditions. So the double or multi-layer liquid-filled hemispherical
shells can provide satisfying protection under a certain impact loading.

Key words: solid mechanics; dynamic response; impact; hemi-spherical shell; liquid-filled
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