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Table 1 Combinations of layers and thicknesses of targets

Number of Specimen Thickness/(mm)
layers No. 3041 Steel LY12 Aluminum 3041 Steel

1 2.0 3.0

2
2 4.0 1.0
3 1.0 3.0 1.0

3 4 1.5 2.0 1.5
5 2.0 1.0 2.0
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Table 2 Parameters of targetst!”'*]

Yield strength  Shear yield limit  Fracture stress Fracture Density
Material
o,/ (MPa) 7,/ (MPa) o,/ (MPa) strain e, o/ (kg/m®*)
Steel 530 400 700 0. 395 7850

Aluminium 245 100 240 0. 350 2700
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Table 3 Error analysis of experimental and theoretical results of v 5,

Specimen Experimental Experimental Theory Relative
Targets Status
No. v,/ (m/s) vso/(m/s) vs0/(m/s) error/ (%)

268. 2 Unpenetrated
333.2 Penetrated

1 S2Al3 320.5 310. 3 3.2
360. 2 Penetrated
385.9 Unpenetrated
416.0 Critical

2 S4All 450. 9 Penetrated 417.6 396.0 5.2
484. 6 Unpenetrated
493. 8 Unpenetrated

3 ST1AI3S1 511.0 Penetrated 496. 5 477.1 3.9
528.0 Unpenetrated
542. 2 Critical

4 S1. 5AI281. 5 559.7 Penetrated 543. 3 508. 3 6.4
580.7 Unpenetrated
628. 2 Penetrated

5 S2A11S2 615.6 598. 1 2.8
637.9 Penetrated
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Calculation and Analysis for the Anti-Penetration Performance
of Explosively Welded Steel/ Aluminum Plates Target
by the Penetration of Spherical Projectile

ZHOU Nan, WANG Jin-Xiang, XIE Jun, DONG Gang

(Science and Technology on Transient Physics Laboratory s Nanjing University of Science
and Technology s Nanjing 210094 ,China)

Abstract: A series of penetration-experiments were performed to investigate the anti-penetration
performance of two and three layers’ explosively welded steel/aluminum and steel/aluminum/steel
targets,the 14. 5 mm slip chamber gun was used to launch the spherical steel projectile with diameter
of 6 mm in the experiments. The failure modes of the layered targets were analyzed recur to the experi-
mental results and on this basis a theoretical model was proposed to calculate the anti-penetration per-
formance of the targets. The effects of different combinational style,thickness and intensity etc. on the
anti-penetration performance of the targets were also analyzed qualitatively by the calculation model.
The results show that; the damage mechanism of the steel front plate and aluminum middle plate is
shearing and plugging,the steel rear plate is petalling damage and the aluminum rear plate is ductile
prolonging;increasing intensity and thickness of the layered targets are beneficial for the anti-penetra-
tion performance;the anti-penetration performance of three-layer plates is better than that of the two-
layer plates with the same total thickness;the results of theoretical calculation are well consistent with
experimental results,indicating that the theoretical calculation model can predict the anti-penetration
performance of layered targets effectively.

Key words: explosively welded target;functional gradient target;anti-penetration performance;calcula-

tion model
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