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Table1 Composite target structure

v Case Front target Back target pkgm?)
: 1 4.0 mm steel 31.2

2 4.9 mm steel 39.0

3 4 mm steel 4 mm polyurea 35.28

4 4 mm polyurea 4 mm steel 35.28

5 4 mm steel 8 mm polyurea 39.36

Bl MRS
6 8 mm polyurea 4 mm steel 39.36

Fig. 1 Structure of the target
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Table 2 Material parameters

Material E/GPa pl(kg'm™) v o,/MPa 0,/MPa /%
304 steel 220 7930 0.3 280
Q235 steel 210 7850 0.3 235 400490 22
Polyurea 0.23 1020 0.4 14 162
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Table 3 Experimental results of ballistic experiments
Case Target v/(m's™) v/(ms™) Case Target v/(ms™) v/(ms™)
657.132 287.697 674.603 291.320
1 4.0 mm S 726.341 325.858 684.105 300.965
805.802 380.740 ! 4 mm PUT4 mm S 727.896 331.513
561.149 58.816 829.876 386.320
633.029 123.925 514.000
636.623 126.146 528.032
2 49 mm S 693.878 191.269 559.303 45.332
750.718 224.830 588.337 134.878
801.509 256.178 607.577 140.267
803.743 254.149 > 4 mm S8 mm PU 608.664 143.430
511.355 688.817 218.776
516.010 713.386 202.670
562.262 148.966 790.514 275.192
3 4 mm S+4 mm PU 629.513 213.340 825.644 298.980
674.469 235.001 564.503 0
767.494 292.222 625.805 186.506
809.331 357.143 6 8 mm PU+4 mm S 657.005 239.808
860.977 370.330 756.396 317.757
4 4 mm PU+4 mm S 561.327 146.199 776.610 332.811

Note: Steel and polyurea are represented by S and PU respectively.
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Fig.2 Deformation and failure morphology of projectiles

(a) Front surface of the target
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(b) Back surface of the target
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Fig.3 Typical failure modes of steel target (Case 1, v=726.341 m/s)
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Fig. 4  Typical failure modes of target (Case 3, v=516.01 m/s)  Fjg 5 Typical failure modes of target (Case 3, v;= 809.331 m/s)
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Fig. 7 Residual velocity vs. initial velocity of projectile penetrating target

x4 BEGRERREERSH

Table 4 Ballistic limits and model constants of targets

Case a p Vvy/(m's™) Case a p vy/(m's™)
1 0.7168 1.6053 482.46 4 0.4821 4.8354 555.29
2 0.5329 1.5135 530.58 5 0.4012 2.9034 557.34
3 0.4966 2.2811 516.01 6 0.7006 1.8298 564.44
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Penetration Mechanism of Polyurea Coating Composite Structure
GAO Zhao, LI Yongqing, HOU Hailiang, LI Mao, ZHU Xi

( College of Naval Architecture and Ocean Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: For exploring the perforation mechanism of the polyurea coating composite structure, the ballistic

tests in which the target was made of steel plate coated with elastomer were carried out. During the

experiment, the damage modes of projectiles and targets were obtained and employed for further analysis.

The pre-polyurea coating can effectively buffer the impact load between the spherical projectile and the steel

target, so that the steel target is pre-deformed, the relative penetration velocity is reduced, resulting in further

improving the ballistic limit of composite structure. The post-polyurea coating can deform coordinately with

the steel plate and form a plug mass to absorb the kinetic energy of projectile. The results also show that the

steel target with post-polyurea coating could achieve better energy absorbing at higher projectile velocity.

Keywords: polyurea coating composite structure; penetration mechanism; ballistic limit; energy absorbing
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