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Table 1 Mechanical parameters of steel plates with different thicknesses
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H /(mm) o,/ (MPa) 0,/ (MPa) A/CYD) H /(mm) o,/ (MPa) o,/ (MPa) A/

1.0 192. 4 263. 4 20.1 2.7 330.0 457.9 18.3
2.0 222.7 300. 4 18.5 4.0 403.0 537.5 11.5
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Fig. 2 Quasi-static indentation image of steel plates Fig. 3 Cross-sections of 2.0 and 4. 0 mm plates
with thicknesses of 1.0 and 4. 0 mm under quasi-static loading
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Fig. 6 Load-deflection curve for the 2. 7 mm steel plate Fig. 7 Load-deflection curve for the 4. 0 mm steel plate
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Fig. 8 Petalling failure of Fig. 9 Plug of the 4. 0 mm steel plate and

the 1. 0 mm steel plate the recovered projectile
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Fig. 10 Comparison of the cross-sections of 2. 0 mm Fig. 11 Comparison of the cross-sections of 4. 0 mm

steel plates under quasi-static and dynamic loading steel plates under quasi-static and dynamic loading
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Table 2 Experimental data of dynamic penetration and calculated perforation energy

Exp. No. H/(mm) m,/(g) v,/ (m/s) v/ (m/s) E./(D E. /(D E./(D
Bl1-1 1.0 7.48 180.5 154. 2 32.9
B1-2 1.0 7.53 271.9 257.5 28.7
22.4 16.8
B1-3 1.0 7.48 391.6 372.6 54.3
B1-4 1.0 7.49 201.1 167.6 46. 3
B2-1 2.0 7.55 397.6 344. 8 149.3
B2-2 2.0 7.55 355.3 296. 6 92.3
103.3 63.4
B2-3 2.0 7.47 405. 9 357.1 139.1
B2-4 2.0 7.47 197.6 130.5 82.2
B3-1 2.7 7.50 309. 3 230. 2 161.3
169.1 108.9
B3-2 2.7 7.48 461.0 383.7 244. 4
B4-1 4.0 7.57 423.7 273.3 396. 6
B4-2 4.0 7.48 398.9 243. 8 372.7
330. 3 265.3
B4-3 4.0 7.49 540. 8 400. 5 494. 5
B4-4 4.0 7.48 316.8 131.2 310.9
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Fig. 12 Residual velocity versus impact velocity
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An Experimental Study of Thin Steel Plates
Perforated by Conical-Nosed Projectiles

SUN Wei-Hai' ,JU Gui-Ling” ,CHEN De-Min', YANG Ban-Quan'

(1. Department o f Mechanical Engineering ,
Academy of Armored Force Engineering ,Beijing 100072,China;
2. Department of Fundamental Courses ,

Academy of Armored Force Engineering ,Beijing 100072 ,China)

Abstract ; Both quasi-static and impact loading experiments of thin steel plates are performed using con-

ical-nosed projectiles with cone angle of 90°. Load-deflection curves and different failure modes are

acquired from the quasi-static tests. Membrane analysis and plastic collapse model with pure bending

are investigated and compared with the experimental data. It is shown that the membrane force

dominates the deformation process for the large deformation of thin plate; with increase of the thick-

ness of plate,the bending moment becomes more and more important. In the impact experiments, the

initial and residual velocities with different failure modes are obtained for four plates with different

thicknesses,and the critical perforation energies are evaluated. In addition, the experimental data of

quasi-static and dynamic tests are compared and discussed.

Key words: conical-nosed projectile;thin steel plate;indentation;perforation;perforation energy
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