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Fig. 1 Three ERA structures
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Fig. 2 Experimental scheme of shaped charge and ERA
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Fig. 3 X-ray photographs at 1=46 ps
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Table 1 Experimental results of penetration
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Fig. 4 Experimenal pictures of DOP results
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Table 2 Computational parameters for JH-2 and Comp. B

12 o/(g+cm™®)  D/(me+s 1) A/GPa B/GPa R, R, w
JH-2 1.685 8130 625.3 23.29 5.25 1.6 0.28

Comp. B 1.715 7980 524.2 7.77 4.2 1.1 0.50
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% 3 Lee-Tarver R &R S %

Table 3 Computational parameters for Lee-Tarver model

I/s! b a x G,/GPa c d v G,/GPa e g 2

4.4X10"  0.667 0 20 310 0.667  0.111 1.0 400 0.333 1.0 2.0

S0 24 R SRR AL BT AR RE Q235 AR Y J1 2% 4T 2 43 Sl R ] Johnson-Cook # 81l Griineison R J7
VAT MR AR S HOLEE 4, Hp A, (B, .C, .m.n A Johnson-Cook RIS KL, ¢, MIRFL B,
I'y A Griineisen 2.5 HHE., BRI )2 R AR B R Grineison R 72 1 Hydro (Pmin)
BERLFE AR AR S BOUE W3 5. Hoh o, PRI E e MIEMHR
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Table 4 Computational parameters for copper and Q235 steel

ME p/(geem™?) A/GPa B, /GPa n C, m co/(km s ") s I,
Q235 7.85 0.792 0.51 0. 26 0.014 1.03 4.57 1.33 1.67
Cu 8. 96 0.090 0.29 0. 31 0.025 1. 09 3.94 1.49 1. 99

RS BRXEMRRZTEMHSH

Table 5 Computational parameters for rubber interlayer and polymer shell

KR o/(geem *) ¢ /(me-s ) s I, o,/ MPa e/
B 1.01 852 1. 865 1.5 20 400
Teflon 2.15 1680 1.82 0.59 30 450
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Fig. 5 Results of interaction between jet and three structures of ERA at different times
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Fig. 6 Calculated plate velocities
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Protective performance of explosive reactive armor with composite
rubber armor as front or back plate

Li Rujiang', Chai Yanjun', Han Hongwei*, Liu Tiansheng'
(1. Department of Safety Engineering » North University of China ,
Taiyuan 030051, Shanxi, China;
2. Science and Technology on Materials in Im pact Environment Laboratory ,

NO. 52 Institute of Armament Industry, Yantai 264003, Shandong, China)

Abstract: The protection performance and mechanism of explosive reactive armors (ERA) with com-
posite rubber armor as its front or back plate were investigated using experiments and numerical simu-
lation, and the results were examined in comparison with ERA using conventional steel plates of the
same area density. The experimental results show that the protection performance of ERA with com-
posite rubber armor as the front or back plates are superior to that of the ERA with steel plates, and
the optimal performance is achieved when the rubber composite armor is used as the back plate. The
numerical simulation results show that the back plate velocity of the composite rubber armor is 16 %
higher than that of the ERA with steel plates, the space between the two moving plates of the com-
posite rubber armor and the boundary effect contribute significantly to reducing the length of the esca-
ping shaped charge jet.

Keywords: explosive reactive armors (ERA); shaped charge; protection performance
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