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Fig. 1 Finite element models of projectile and

concrete target
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Table 1 Model parameters of concrete

p/ (grem™) G/GPa  f./GPa A B D,
2.4 14.86 0.04 0.79 1.6 0.04

D, & fmin P./GPa N T/MPa C
1 0.01 0.8 0.61 4 0.007
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Fig. 2 Stress cloud maps of concrete target under

confining pressure of 10 MPa
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Fig.3 Distribution of target damage area
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Fig. 4 Penetration processes of concrete targets under different confining pressures
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Study on the Penetration Performance of Projectiles into Concrete Target

under Different Confining Pressures

LAN Xianliang', WANG Wei”*, XUE Jianfeng', YUAN Liming',
XU Honghao', WAN Sigi', SUN Yalan', MA Qingyue'
(1. 660 Design Institute of Hongdu Aviation Industry Group, Nanchang 330024, China;

2. Key Laboratory of Impact and Safety Engineering, Ministry of Education, Ningbo University,
Ningbo 315211, China)

ABSTRACT: In engineering practice, interaction within continuous concrete media often generate confin-
ing compression, which significantly enhances their compressive strength and anti—penetration perfor—
mance. To study the penetration performance of projectiles into concrete under varying confining pressures,
LS-DYNA finite element software was used to simulate vertical penetration into C40 concrete under con-
fining pressures ranging from 0-18 MPa. The stress and damage cloud maps of the concrete targets under
different confining pressures were obtained, and the velocity, penetration depth, and acceleration time—his—
tory curves were extracted to establish a functional relationship between the penetration depth and confining
pressure. Penetration tests were conducted at an initial velocity of 450m/s against C40 concrete under dif-
ferent confining pressures. The simulation results for the penetration depths show errors of less than 4%
compared to the experimental results, validating the accuracy of the simulation model. Both the simulation
and experimental results indicate that applying a confining pressure around the concrete target significantly
reduces the damage zone, with a higher confining pressure leading to stronger anti—penetration capabilities.
When no confining pressure is applied, the kinetic energy dissipation of the projectile during penetration is
relatively uniform, whereas under confining pressure, the kinetic energy dissipation is primarily concentrat-
ed in the initial stages of penetration.

KEYWORDS: penetration mechanics; concrete; anti—penetration performance; numerical simulation; pen-

etration testing
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