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(a) Warhead without outer linings (b) Warhead without outer linings
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Fig. 1 Tllustration of warhead structure
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Table 1 Material parameters of equation of state

ok o/(gecm®) C/(km=+s™ ") S 4 Material p/(g+ cm®) C/(km =+ s™") S 4
4l gk 7.86 4. 61 1.730 2.0 g0l 8.96 3.94 1. 489 2.02

R2 MBAMERSY

Table 2 Material parameters of constitutive model

B G/GPa A/MPa B/MPa n ¢ m T./K T./K
ali gk 64 469 802 0.401  0.019  0.432 1832 293
L0 80 500 320 0.280 0.064 1.060 1790 293
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(b) Scattering effect of penetrators
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Fig. 2 Model of warhead without outer linings and scattering effect of penetrators
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Fig. 3 Velocity variation by time (a) and velocity gradient of single liner (b)
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Fig. 4 Forming process of rod-shaped penetrator
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Fig. 5 Shock wave transmitting from low impedance medium to high impedance medium
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(b) Scattering effect of penetrators
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Fig. 6 Model of warhead with outer linings and scattering effect of penetrators
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Fig. 7 Variation of velocity with time (a) and velocity gradient of single liner (b)
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Fig. 8 Penetrator’s formation process
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Fig. 9 Process of penetration by rod-shaped penetrator
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(a) Principle prototype (b) Outer lining
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Fig. 10 Warhead and outer lining Fig. 11 Setup of static explosion experiment
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Fig. 12 Distribution of penetrators
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Fig. 13 Rod-shaped penetrator’s damage effect produced in experiment
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(a) Without outer linings (b) With outer linings
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Fig. 14 Rod-haped penetrator’s damage effect produced in simulation
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A rod-shaped explosively formed penetrator warhead

LI Peng, LI Gang, YUAN Baohui, ZHOU Tao, SUN Xingyun
(Xi’an Modern Chemistry Research Institute , Xi'an 710065, Shaanxi, China)

Abstract: In order to further improve the damage capacity of the multiple explosively formed penetrator
(MEFP) warhead, we designed a rod-shaped and explosively formed penetrator warhead. We firstly investi-
gated the formation process and scattering effect of the penetrator were investigated using numerical simula-
tion, and presented a design of rod-shaped warhead penetrators based on the analysis of the influence of the
warhead’s outer linings on the penetrator’s formation process. Then we fabricated two principal prototypes of
the penetrator warhead, one with and the other without outer linings, and performed the static explosion ex-
periments to find out about their damage effects. The results show that the average penetration depth on the
40 mm-thick-45 steel, 3 m apart from the detonation center by the warhead penetrators without outer linings,
is 27 mm. , while those with outer linings can completely penetrate the target. Moreover, the penetration re-
sults of the experiment and the simulation are consistent with each other, thereby concluding that our design
can significantly improve the formation quality and the penetration power of the rod-shaped penetrators.

Keywords: liner; velocity gradient; rod-shaped penetrator; numerical simulation; static explosion ex-

periment
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