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Table 1 Penetration test results of three A3 steel target configurations

SD target
Parameter
SD1 SD2 SD3 SD4 SD5 SD6 SD7 SDS8 SD9 SD10
v/ (m/s) 256.0 273.1 358.0 423.7 439.5 477.0 518.7 540.5 647.0 360.0
v,/ (m/s) —* — 199.0 149.8 186. 1 275.0 285.6 276.9 422.7 —=
ID target M target
Parameter
1D1 1D2 1D3 1D4 1D5 1D6 S1 S2 S3 S4 S5 S6
v /(m/s) 337.0 385.0 463.0 496.0 528.5 615.8 256.0 273.1 274.0 303.0 326.0 358.0
v,/ (m/s) —* 70.9 158.3 235.0 288.0 344.4 189.6 203.6 219.0 224.9 246.0 280.0
M target
Parameter
S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17

v/ (m/s) 375.0 399.0 409.0 423.7 439.5 477.0 480.0 518.7 540.5 618.0 647.0
v/ (m/s) 301.0 337.0 337.0 353.6 186.1 413.2 390.8 445.0 451.3 461.0 568.0

Note:a. The projectile only perforates the first plate.
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Table 2 Ballistic limits and model constants of A3 targets E A SD targget
) B = 400
Experiment Calculation 5
Target % 300—
a P U a p Unl is
<
M 0.84 3.2 187.5 0.82 3.6 196.9 g 200
Q
D 0.84 1.55 362.4 0.85 1.76 378.8 = 100
0.6913,03% 402, 9% 0,71 3,53 418, 4P O L0010 | I
SD 0. 66 2. 88 273. 1 0. 66 3. 42 271, 8P 100 200 300 400 500 600 700
. . . . . . Initial velocity/(m/s)
Note: (1) The projectile plus the plug from the first plate B2 wAETEE A3 RN ) G- 4

penetrate the second plate as a whole. Fi

—_

g.2 Initial versus residual velocity of projectiles

(2) The projectile penetrates the second plate alone. in perforation of A3 steel targets
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Fig. 7 Comparison of the initial-residual velocity data between experimental results and numerical simulations
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Fig. 8 Pictures of the perforated targets obtained by numerical simulations
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Investigation on the Ballistic Resistance of
Double-Layered A3 Steel Targets Against
Blunt Projectile Impact

ZHANG Wei, XIAO Xin-Ke,GUO Zi-Tao, MU Zhong-Cheng, WEI Gang

(Hypervelocity Impact Research Center s Harbin Institute of Technology s
Harbin 150080, China)

Abstract ; Steel plates are widely used to construct resistant structures,and a lot of literature report on
the ballistic resistance of metallic monolithic target. However,few reports can be found for double-lay-
ered target (DLT) ,especially the one with large gap space. Experimental study was conducted on the
DLTs of both in contact (I-DLT) and with 200 mm gap space(S-DLT) by using a gas gun to fire blunt
projectiles. Each DLT was made of two A3 steel plates with the thickness of 5 mm. From the experi-
ments, initial-residual velocity curves were obtained. The experimental observations are as follows.
Firstly, both configurations of DLT suffer from shear plugging. Secondly, the ballistic limit of I-DLT
is 1. 92 times of that of 5 mm thick monolithic target. Thirdly,the ballistic resistance of S-DLT yield to
large divergence. The large divergence,according to the high speed photograph and the recovered tar-
gets,is caused by the two classical different trajectory statuses of the projectile after perforation of the
first plate. Fourthly, there are two ballistic limits for S-DLT. Finally, the ballistic limit of I-DLT is
close to or greater than that of S-DLT. Parallel numerical simulations were conducted by ABAQUS/
EXPLICIT,and the experimental phenomena and results were well predicted.

Key words: penetration and perforation; double-layered metallic target;ballistic limit; numerical simulation
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