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Table 1 3D numerical simulation conditions of circumferential fragments number

T8 r1/mm r,/mm l./mm L/mm T8 r1/mm r,/mm l./mm L/mm
1 10 12 100 80 5 20 24 200 160
2 10 13.3 100 80 6 20 26.6 200 160
3 10 15 100 80 7 20 30 200 160
4 10 20 100 80 8 20 40 200 160
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Table 2 Circumferential fragments number of typical conditions

N ny N ng
TR e sk | Y mmmm sk
1 1/12 33 5 1/12 42
2 1/8 28 6 1/8 36 2 TH 7 SRR R
3 1/6 27 7 1/6 30 28 Fig. 2 The image for the broken shell
4 1/4 21 8 1/4 22 of condition 7
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The number of circumferential fragments of a cylindrical shell
subjected to internal explosive loading

Zhang Zhi-biao, Huang Feng-lei
(State Key Laboratory of Explosion Science and Technology »
Beijing Institute of Technology, Beijing 100081, China)

Abstract: Based on the Gurney velocity formula for cylindrical shells with finite length, the average
strain rate was estimated by the average radius of the shell. And by taking into account the differences
between the shear fracture surface length of the shell and the radial thickness, the Grady-Kipp method
was modified to give a full expression for the number of the circumferential fragments of the cylindri-
cal shell. The number of the circumferential fragments number calculated by the modified Grady-Kipp
method can better match with the experimental result than one by the Grady theory. The 207 low-
carbon steel was taken as an example to numerically simulate the expansion and fracture of low-carbon
steel shells under TNT explosion loading. The numbers of the circumferential fragments of the low-
carbon steel shells by numerical simulation are in agreement with the experimental one.

Key words: mechanics of explosion; number of circumferential fragments; explosive loading; cylindri-
cal shell; dynamic fracture; low-carbon steel
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