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Table 2 Deformation mode of cylindrical shells on

different test conditions subjected to explosion

LR E BEE R/em  d/em  ri/em  ry/cm
1 F47 1.5 BUEE IR
2 FAT 3.0 5.8 8.5 17.0
3 FAT 4.0 5.4 8.0 16.5
4 AT 6.0 2.8 7.0 13.0
5 FAT 8.0 1.3 5.0 9.0
6 MEH 3.0 7.5 10.5 21.0
7 EE) 4.0 5.7 8.5 17.5
8 T 6.0 4.1 8.5 17.5
9 EH 8.0 2.4 6.8 14.5

(b) Planform

Bracket

Parallel charge mode
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Fig. 1 Sketches of experimental layout
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Fig. 2 Sketches of the deformation parameters
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(a) Planform, parallel charge (b) Side view, parallel charge

(d) Side view, vertical charge
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Fig. 3 Deformation of the cylindrical shells under impact
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Fig. 5 Displacement nephograms of the cylindrical shell
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Fig. 8 Numerically simulated deformation of cylindrical shells compared with experiments for the project 1
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(a)Planform, experiment (b) Side view, experiment (c) Section, experiment

(e) Side view, simulation

(d)Planform, simulation

(f) Section, simulation
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Fig. 9 Numerically simulated deformation of cylindrical shells compared with experiments for the project 2
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Fig. 10 Numerically simulated deformation of cylindrical shells compared with experiments for the project 3
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Fig. 11 Numerically simulated deformation of cylindrical shells compared with experiments for the project 4
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Fig. 12 Numerially simulated damage of cylindrical shells compared with experiment
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Fig. 13 Damage of cylindrical shells under the conditions of critical charge distance
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Dynamic responses of steel cylindrical shells
under lateral explosion loading”

Ji Chong', Xu Quan-jun', Wan Wen-gian®, Gao Fu-yin', Song Ke-jian'
(1. PLA University of Science and Technology, Nanjing 210007, Jiangsu, China;
2. Institute o f Engineer Technical Equipment of the General Armaments Department ,
Wuzxi 214035, Jiangsu, China)

Abstract: By choosing naked cylindrical 75-g-TNT charges as explosion sources, impact experiments
were carried out on steel cylindrical shells with the wall thickness of 2. 75 mm and the outer diameter
of 100 mm. The damage characteristics of the shells were obtained under different explosion condi-
tions. The experimental results show that subjected to non-contact explosion, the cylindrical shell
wall facing explosion deforms in a dish-shaped pit and the whole buckling deformation will occur along
the axis of the cylindrical shell direction. The damage of the cylindrical shell is more serious when the
shell-to-charge distance is bigger or the axis of the charge is perpendicular to the axis of the cylindrical
shell. However, the crevasse and fragment will occur under the conditions of contact explosion. By
means of LS-DYNA. the nonlinear dynamic response processes of the cylindrical shells subjected to ex-
plosion loading were numerically simulated with the Lagrangian-Eulerian coupling method. The de-
formation processes of the shell walls were described as well as the displacement-time and velocity-
time curves of the impact points. The numerical simulation results are in good agreement with the ex-
perimental data. And based on the numerical simulations, the critical shell-to-charge distance was de-
termined for estimating the rupture of the shell wall.

Key words: mechanics of explosion; dynamic response; impact experiment; steel cylindrical shell; ex-

plosion loading; buckling deformation
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