2025 4F 45 46 45 5 1) ik K #F = R(BARFR) Vol.46 No.1 2025

GRS 219 D JOURNAL OF NORTH UNIVERSITY OF CHINA (NATURAL SCIENCE EDITION) (Sum No. 219)
XEHS: 1673-3193(2025)01-0045-08 J. North Univ. China, Nat. Sci. Ed., 2025, 46 (1) : 45-52.

BT FREEHE R PBX EHR 100 A

Taazt, e, FF2H, s, 7k &
(R R2: RS Flielbe, 1hpd KJE 030051

HOE: B TR AN S R A RIS, AR B A N S 2 038 sl B R 2 25 3R Y
F1eFm R I T 3 R S A0 U ) I A S O AR IR, X A 0 2 174 B e Y A AT T S A B AR AL
ST, 38T T AR BAB WA T 2% F 42 N 5324 142 sl fa 3 e 2 25 25 3R Y J12F Ny o S5 5RR0H . 7R B 2%
LA RIAH SR IE LT, S TR AR FU AR, 2 H 2R R RO T A8 AR B R, DR 81 A8 J2 1 ke 24 it o g o
AR EE TR Bk A R R, 2GS S A S BURIEOIR s AN R B RAE FH T 25 FF 4R AR B INVE
AR APy ] Xk 25 2 Py s it s A bl 2T, SR Y AN IR B B L AR AR R Sy, A R R AN B R
DIk ZHETE A] R RE AT R Iz S K B PR A S A R

R BRI b AT P NS PBXCR Y AR

hESES: TIS XERFRIRAG: A doi: 10. 62756/jnuc. issn. 1673-3193. 2024. 01. 0026
SIAtE: Takx, FEW], WL H, % Kl T AR T 4 PBXCR G S 2Ama BT ] bR
M CARRIERRD , 2025, 46(1): 45-52

YU Hongxing, CAI Xuanming, GUO Anxiao, et al. Mechanical response of PBX charge in a type of armored vehicle
by explosive impact[J]. Journal of North University of China(Natural Science Edition), 2025, 46(1): 45-52.

Mechanical Response of PBX Charge in a Type of Armored Vehicle
by Explosive Impact

YU Hongxing, CAI Xuanming, GUO Anxiao, HAN Linzhuang, ZHANG Xun
(School of Aerospace Engineering, North University of China, Taiyuan 030051, China)

Abstract: There are bounce phenomenon of vehicle mounted ammunitions caused by explosion impact,
therefore it is urgent to find out the movement trend of vehicle mounted ammunitions and the mechanical
response of the charge. In order to analyze the movement trend of vehicle mounted ammunitions and the
mechanical response of the charge under different sources of damage, a typical damage source fluid-solid
coupling simulation model was built, and the damage to a type of armored vehicle loaded with ammuni-
tions was simulated. The results show that, in the case of approximately equal damage source charge
ratios, the greater the length-diameter ratio of the damage source, the greater the degree of deformation
of the armored vehicle’s base plate, and the impact load exerted on the munition by the deformation of
the base plate is the direct cause of the munition’s bounce, the movement trend of vehicle mounted ammu-

nitions is slope-like. When the damage sources are different, the small deformation of the bottom plate of
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the armored vehicle can still impose a large impact load on the vehicle mounted ammunitions. The neck

position and the bottom position of the ammunitions are subjected to a large amount of pressure, and these

locations should be considered as priority protection areas. This study can provide a reference basis for the

transportation and protection of energetic materials.

Key words: explosive impact load; vehicle mounted munitions; PBX charge; ammunition protection
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Fig. 1 Radial cross-section of the damage source
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Fig.3 The damage source with different length-diameter ratios
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Fig.4 Position of the vehicle mounted ammunitions
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Fig. 5 Cross-section of vehicle mounted ammunitions

Tab.2 TNT material parameters
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Fig. 10 Displacement and pressure curves at each observation point of vehicle mounted ammunitions
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Tab.6 Displacement trend of vehicle mounted ammunitions
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