W54t B4 Mo s M Vol.54  No.4
2025 48 H Explosive Materials Aug. 2025

doi:10.3969/j. issn. 1001-8352. 2025. 04. 001

B SHRIEA TS B ISR ERG T

PhpY 2EMY T OX® ox AT £ KR Kk Y mag?
OHFEIRFZLMHFE TEFR(THEHR,210094)
QME LEKFHX LRSI HdHTR,210007)

[# E] ITREHIEREEALEWSEOHRTTN T B VE2Y S0 BRS04, 3L 7 1IE 38 50,
F AUTODYN ZRA X T8 B AR A TR, R 57 1 2 B B Ay bRL BE R 86 24 11 4% A5 N ) 2% 245 254 5 500t 55
TDIRAE ST o* d W52 PRI R T RIS B KEZG IS4, I (25 550, TT AR I AN 52
& B JE2 0 BRI AR ITHE o 5 SO AR R B X 0 245 AR S B S MR, S AT AR AS R i T S AR AL 5 | Al 52 R 25 L
I RIS IIT , S0 UEXE 25 m RER A O A5 R . 25 R B, X P S s AN e 4R 20 mm AR Y R BEE 2T &,
BHEE/INT 3. S0d(Fe IR 0. 2d) B8 d(FeARIREE K 0. 3d) B, 9 K 25 25 7 5 S A=A L2 7 A g b o o o 90
SN SR BN R ST YRR T AR E . MMEE KT 5. 00d (G RN 0. 2d) TX 2. 054 (SRR 0. 3d)
st PR3 0 A B R A 7 A ) e D T B S TR T [l & B 2 AR 22, T L SIS 2 Y R R R A

[REER]  Povifizh; Reeke sy BB 27T B KEZ BB LA ;150 B ik

[42£S] THI10

Study on Disintegration without Detonation of Shelled Composition B
Penetrated by Shaped Charge Jet

HU Zhongwei”, MAO Yiming®, DING Wen®, GUO Tao?, JIANG Lin”, ZHANG Dan”, XIE Lifeng”
(DSchool of Safety Science and Engineering, Nanjing University of Science and Technology ( Jiangsu Nanjing, 210094 )
y g g )ing y 2y g jing
@College of Field Engineering, Army Engineering University of PLA (Jiangsu Nanjing, 210007 )

[ABSTRACT] In order to optimize the structural parameters of conical shaped charge and explore the conditions for
achieving disintegration without detonation of shelled Composition B, the jet formation process was simulated using
AUTODYN software based on orthogonal experimental method. The influences of different charge structural parameters such
as cone angle, material, wall thickness, and charge diameter on the jet detonation capability v°d were studied. And the
structural parameters for penetrating shelled Composition B were optimized. Simulation of penetration of steel shelled Com-
position B with projectiles was conducted using the selected charge structure. The effects of explosion height and shell
thickness on the response state of explosives were investigated. The mechanism of jet penetration and detonation of shell
charges at different explosion heights was also analyzed. Finally, experimental research was conducted to verify the simula-
tion results of the response state of explosives. It was found that, for the selected shell steel shell and 20 mm caliber energy
gathering charge, when the explosion height is less than 3.50d (shell thickness of 0.2d) or d (shell thickness of 0.3d) ,
Compositon B detonates under the action of the shock waves directly generated by jet penetration or the reflected waves
obtained from shock wave contact with the back plate. When the explosion height is greater than 5.00d (shell thickness of
0.2d) or 2.05d (shell thickness of 0.3d) , the shock wave and reflected wave generated by the residual energy of the jet
could not cause the detonation of Compositon B, and disintegration without detonation of the ammunition could be achieved.
[KEYWORDS] abandoned ammunition; shaped charge; disintegration without detonation; shelled Composition B

numerical simulation; experimental verification
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Tab.1 Levels of each factor in orthogonal test
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Tab.2 State equations and models of various

materials
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Tab.3 Simulation results of the forming process of

shaped charge
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Fig.2  Influence of different levels of factors

on the ability of jet detonation
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Tab.4  Range analysis
ESES K, K, K, k, k, ky R
A 227.68 228.15 196. 26 75. 89 76. 05 65.42 10. 63
B 254. 69 201. 80 195. 61 84.90 67.27 65.20 19.70
C 161. 85 206. 00 284.24 53.95 68. 67 94.75 40. 80
D 416. 15 114. 12 121. 83 138. 72 38. 04 40. 61 100. 68
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shelled ammunition
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Tab.6 Comparison of simulation results and experimental results of penetration of shelled Compositon B

by shaped charge jet
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Fig.4 Pressure distribution at some moments during the
process of jet penetration of shelled Composition B with
a shell thickness of 0.2d and an explosion height of d
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Fig.6  Pressure distribution at some moments during the
process of jet penetration of shelled Composition B with

a shell thickness of 0.2d and an explosion height of 3. 50d
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a shell thickness of 0.2d and an explosion height of 3. 50d
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