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Engineering model of projectile penetrating into concrete

based on splitting mechanism
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(1. ZNDY Ministerial Key Laboratory, Nanjing University of Science and Technology, Nanjing 210094 , China;
2. 660 Design Institute of Hong Du AVIC, Nanchang 330024, China)

Abstract: Based on the theoretical resistance function from dynamic spherical cavity expansion model and the surface splitting mechanism, a

prediction model was proposed for oblique penetration depth of rigid projectiles into concrete targets. In the proposed formula, the dimensionless

coefficients denoting the projectile nose geometry were introduced to consider the variation of projectile nose geometry and the cratering depth. A

prediction model for the deceleration-time history of the projectile with different nose geometries was obtained. The penetration depths and overload

curve of the model were in good agreement with the test results. The research results can provide some help for the oblique penetration trajectory

analysis and the design of the projectile head.
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reflection of plane wave at free surface
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Tab.1 Experimental results
e SLEBTEAR B/ (m/s) FFHLEA/ mm TR/ mm R EE/mm

1 GPJE (CRH =4) 712 112 30.2 114

2 YIIE (CRH =4) 805 125 35.6 143

3 G (CRH =4) 920 142 40. 4 186

4 BT (CRH =4) 1051 159 45.4 225

5 G (CRH =4) 1159 168 47.3 241

6 BIJE (CRH =3) 704 107 29.8 109

7 GPJE (CRH =3) 803 113 32.6 132

8 G (CRH =3) 924 134 37.2 176

9 Y (CRH =3) 1048 146 41.7 204

10 GPJE (CRH =3) 1152 158 43.5 235

11 e 708 102 28.5 102

12 HEIE 806 102 30. 1 128

13 HoE 923 119 35.2 172

14 T 1053 132 37.9 198

15 HEIE 1161 141 40.7 229
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Fig.6 Damage effects of concretes
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Fig.7 Tunnel morphology of cleaved target
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Tab.2 Comparison of deflection angle

ML/ (m/s) AR/ (°) A Ba{H/ (%) Chen BURY/(°)
1051 8.5 9.6 12.5
920 12.6 13.4 15.7
805 16.3 17.5 20.6
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experiment and formula
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