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Fig. 1 Structural diagram of typical

tandem shaped charges
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Fig. 3 Sketch map of K charge Fig. 4 Sketch map of the cone-shaped liner charge
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24 T bR O S5 L fdFH Steinberg BRI A Gruneisen JR 25 77 18 3k 4l i HAE 8 4 Fvb o5 4 FH R B9 30
BWRAT R, BB SECRN . p0=28.96 g/cm’,G=47.7 GPa,Y =450 MPa,c=3. 94 km/s.s, =

1.49,5,=0.6,7,=1.99,0=0.47, ®1 MERERAYETEER
HESHEGRWNE 1 R, Table 1 Numerical simulation results of the prepositioned shaped charge

Fh.D, REAEER, L HEHEK WG Dy/mm L/mm  Q/g  w/(km/s) v./(km/s) I/mm
BE.Q WAz ., NI HE ., v, HEEE 90 97.5 830  6.805 84 0.758 43 224
KRERHEE L NS K, K &l 90 100 750 6.79598 1.62350 155
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Fig. 5 Numerical simulation on the shaped-charge jets
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Table 3 Experimental results of the prepositioned charge in the static armor-piercing test
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d,/mm d,/mm h/mm d,/mm d,/mm h/mm
B 35 12 406 35 10 800
K 74 45 15 420 38 20 800

(a) Cone-shaped liner charge (b) K charge
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Fig. 8 Expermental pictures for the two prepositioned charges penetrating the 45 steel targets
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Table 4 Experimental results of new type tandem shaped charges

AAL 1L AH o
JER=3 h/mm h,/mm h,/mm
a/mm b/mm a/mm b/mm a/mm  b/mm a/mm  b/mm
1 35 35 25 30 800 200 200 65 300 250 80
A 55 60 28 30 800 230 240 50 400 260 85
30 45 50 25 28 800 300 280 45 300 360 75
4 70 50 30 28 800 300 250 90 320 280 50
5 40 55 30 25 800 280 320 95 340 290 60
1 49.5 27.9
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Study on a tandem shaped charge technique to reinforce concrete

ZHANG Xian-feng ., CHEN Hui-wu, HE Yong, HUANG Zheng-xiang
(School o f Mechanics Engineering , Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract: A new type tandem shaped charge warhead, which produces a high-velocity jet and low-ve-
locity jetting projectiles, was proposed based on the characteristics of a reinforce concrete target. The
formation processes of the prepositioned charge and rear-mounted charge were simulated by the three-
dimensional finite element dynamic code LS-DYNAS3D. Series static armor-piercing tests were carried
out to validate the performance of the proposed tandem shaped charge and in the experiment it pene-
trated a reinforce concrete target and a 45 steel target. Experimental results reveal that the proposed
tandem shaped charge can do more damage to reinforce concrete target and drill a larger hole in it than
the conventional tandem shaped charge. Experimental and simulated researches show that the new
tandem shaped charge has promising applications to the tandem shaped charge warheads against hard
objects such as reinforce concrete targets, airdrome runways, multi-plate spaced targets.

Key words: mechanics of explosion; new tandem warhead; static armor-piercing test; shaped charge;

jetting projectile charge
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