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Fig. 1 Illustration of interaction of jet with magnetic field
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Table 2 Parameters of jet elements with different velocities entering and leaving high field magnet

h/mm v/(mm * ps~ ') t/ps Lo/ ps At/ ps B/T
6.5 38.62 61.69 23.1 1. 544

6 42.77 67.77 25.0 1.673

5 53.56 83.56 30.0 1.977

490 4 69.75 107. 25 37.5 2.337
3 96.73 146. 73 50.0 2.654

2 150. 70 225.70 75.0 2.239

1 312. 60 462. 60 150.0 1. 666

6 110.0 114.4 4.4 0. 450

5 110.0 135.5 25.5 0.424

4.78 110.0 141.4 31.4 0.520

650 4 129.7 167.2 37.5 1. 218
3 170.0 220.0 50.0 2.270

2 250. 7 325.7 75.0 2.376

1 492.5 642.5 150.0 1.712
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Influence of longitudinal magnetic field on coefficient of
ultimate elongation of shaped charge jet

Ma Bin, Huang Zhengxiang, Zu Xudong, Xiao Qiangqgiang, Jia Xin
(School of Mechanical Engineering , Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract: The coefficient of the ultimate elongation is one of significant parameters related with theo-
retical calculations of a shaped charge jet (SCJ). Based on the effect of a longitudinal magnetic field on
the stress-strain of SCJ, and following the motion equation and the plastic instability condition, the
formula of the coefficient of the ultimate elongation of a shaped charge inside the magnetic field was
obtained and, using this formula, the ratio of the coefficient of the ultimate elongation was calculated
respectively with and without the existence of a magnetic field. In addition, the theoretical model was
verified through the experiments with two different standoffs. The results indicate that the electro-
magnetic force arising from the deformation of the SCJ due to the magnetic field that has penetrated
into its material inhibits the development of the necking, and extends the stretching stage before the
SCJ breaks up into particles, thus increasing the coefficient of the ultimate elongation. Predictions
from the theoretical calculation are in good agreement with the data obtained from the experiments.
Key words: fluid mechanics; coefficient of ultimate elongation; longitudinal magnetic field; shaped
charge jet; stability
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