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Fig.1 Schematic map of X-ray experimental

apparatus and bullet structure
1—fixed cover resisting high temperature,
2—slot for detonating cord, 3—main charge, 4—orientation ring,

5—detonator, 6—booster, 7—trigger point, 8—liner
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Fig.3 Radiographs of process of jet formation
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Table 2 Experimental jet length at different times

No. experiment time jet length  slug length ratio of slug
No. /s /mm /mm to jet length/ %

1 5-A 12.2 71.7 35.1 49.0

2 8-A 12.2 72.4 35.5 49.0

3 6-B 15.2 82.5 37.7 45.7

4 5-B 17.3 105.6 39.5 37.4

5 1-B 18.3 108.3 40.6 37.5

6 3-B 20.4 113.7 40.2 35.4

7 7-B 20.4 114.0 41.4 36.3

8 8-B 24.3 152.3 43.2 28.4

9 9-B 27.6 176.2 45.1 25.6
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Fig. 6 Curve of ratio of slug to jet length vs time
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Fig.7 Schematic map of testing method for jet tip velocity
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Table 3 Experimental jet velocity at different times

experiment No. time/ ps

No. AH/m Vz]+m/2/m -7t
t t, ly 123 At
1 3rd A 31d B 9.2 20.4 11.2 0.1132 6738
2 4thA 4thB 12.2 19.3 7.1 0.0512 6693
3 5th A 5th B 12.2 19.3 7.1 0.0514 6719
4 8th A 8hB 12.2 24.3 12.1 0.1209 6661
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Fig.8 Schematic map of bullet structure

B9 AEHESS & 245 RS R BIA

Fig.9  Schematic map of cylinder-cone liner structure
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Table 4 Computational parameters of equation of state of charge

paramelers  p/g + cm D/m-s”! Py/GPa  JWL(A)/GPa
quantity 1.65 8325 29 7.955

parameters JWL(B) JWL(R,) JWL(R,) JWL(w)
quantity 205 3.7 2.45 2.5
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Table 5 Computational parameters of equation of state of liner

parameters p/g + cm C/m-s”" Gruneisen(S,) Gruneisen(S,)
quantity 8.96 4750 3.8 2.74

parameters Gruneisen(S;)  Gruneisen(y, ) a E,
quantity 0.125 1.346 0.34 0.0
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Experimental Investigation of Jet Formation of Cylinder-Cone Shaped Charge

GU Wen-bin', QU Hong-rong'”*, TANG Yong'
(1. Engineering Institute of Corps. of Engineers, PLA Univ. of Sci. & Tech. , Nanjing 210007, China;
2. No. 61792 Troops of PLA, Chongqing 410004, China)

Abstract ; In order to study jet formation of the cylinder-cone liner, the formation of cylinder-cone shaped charge was studied by using

300 kV pulse X-ray apparatus. The jet formation of shaped charge was analyzed by numerical simulation. Eighteen X-ray photo-

graphs were obtained from 9 experiments. The radiographs of the liner collapse were analyzed at different times. Curves of the jet tip

velocity and the jet length vs time were obtained. The results show that the cylinder part of the liner can only produce low speed

slug, which has no contribution to increasing the mass and velocity of the jet. Because of the “effects of shock wave” ,the jet tip

velocity is smaller than that by numerical simulation.

Key words:ammunition engineering; cylinder-cone liner; anti-armor bullet; shaped charge; jet; experimental investigation of X-ray



