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Fig. 1 Schematic of the experimental set-up
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Fig. 2 Concrete target and parallel-reflection of double optical paths
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Fig. 3 Structural scheme of reduced-scale projectile
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Table 1 Structural parameters of projectiles and impact conditions
/g /(m/s) /() /g /(m/s) /() /g /(m/s) /()
I-1 6 0.10 312.6 775 0 -2 6 0.10 313.3 815 19.6 -3 6 0.10 310.5 815 27.9
111 6 0.15 362.8 765 0 11-2 6 0.15 363.2 767 20.0 11-3 6 0.15 360.8 769  30.6
II1-1 § 0.10 415.6 721 0 111-2 § 0.10 414.7 723 24.0 I11-3 8§ 0.10 415.5 721 29.4
V-1 8 0.15 488.2 674 0 1v-2 8 0.15 482.5 681 17.0 V-3 8 0.15 488.9 676  30.1
V-1 10 0.10 516.3 656 0 V-2 10 0.10 516.4 657 19.0 V-3 10 0.10 519.4 656  30.1
VI-1 10 0.15 608.3 615 0 VI-2 10 0.15 602.7 613 18.0 VI-3 10 0.15 593.0 620 31.6
F2 EGAMIBRERMEILTH
Table 2 Experimental results and theoretical predictions under the normal penetrations
X/d B A/ % B YT R F /mm -~
ET A N y e S ;W%R
LW AP ' FWE M T T o an ad .
-1 25. 36 78.82 15. 81 15. 26 304.1 2.72 5.25 280 350 70 295 60 564K
1I-1 28.68 91.48 15. 81 17.14 349.8 3.55 4.53 — — — 295 60 56 4%
I11-1 29.18 104.79 17.79 17.65 403.7 2. 86 3.95 340 355 70 295 60 TIE
V-1 29.96 123.09 - 18. 33 475.7 2.56 3.36 340 340 - 295 60 SEHK
V-1 30.01 130.18 17.00 18. 45 501.6 2.84 3.18 320 400 70 295 60 S
VI-1 31.08 153.37 18.18 19. 27 593.1 2.49 2.70 370 340 80 295 60 e
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Table 3 Experimental results and theoretical predictions under 20° oblique penetrations
X/d (Am/m) /% PRSI/ mm 8/(") ik
ST N o S ShHT ;%Fm
WA ST TR A T T o an aa | A g T
1-2 26.61 78.99 20. 16 15.71 300. 4 4.11 5.19 330 390 70 314 57 1.82 <2 5T 4K
11-2 27.32 91.58 19. 76 16. 33 351.5 3.22 4.48 280 310 65 314 57 1.72 8.5 TR
-2 27.71 104.56 18.58 16.76 — — 3.92 350 440 60 314 57 1.59 12.9 Rt
Iv-2 28.61 121.66 17.79 17,47 469. 2 2.75 3. 37 470 470 50 314 57 1.43 7 SEHE
V-2 28.50 130.20 16. 21 17.51 502.9 2.61 3.15 280 310 65 314 57 1.52 9.9  Fehah
VI-2 28.95 151.96 20.16 17.98 593.3  1.55 2.70 380 220 70 314 57 .42 8 R
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Table 4 Experimental results and theoretical predictions under 30° oblique penetrations

< aomf ) % WSS /mm IO s

Sk N g ———————— ELH S i -
e E S [ - S

-3 26.37 78.29 20.16  15.48  299.2 3.63 5.16 400 370 - 340 52 2.37 5.7 BtaE
1I-3  27.28 90.97 16.60 16.20  347.9 3.57 4. 44 400 440 - 340 52 2.23 21.3 SR
-3 27.61 104.76 16.21 16.62  402.7 3.08 3.85 380 400 - 340 52 2.13 26.8 5 il

V-3 28.56 123.27 18.18 17.37 475.6 2.72 3.27 310 450 60 340 52 2.01 18.1 %M
V-3 28.58 130.96 15.81  17.47 - - 3.08 380 440 60 340 52 1.98 21.9 5l

VI-3  29.14 149.52 15.81 17.96  577.8 2.61 2.70 410 380 - 340 52 1.91 21.3 Zh B W
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Fig. 4 Impact appearancs of projectiles under the different penetrations
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Fig. 5 High-speed photographs of projectile III-3 penetrating into concrete target at 30°
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Fig. 9 Critical oblique angles of bending of the different projectiles and corresponding experimental results
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Mechanics of structural design of EPW(I[) .
Investigations on the reduced-scale tests

CHEN Xiao-wei'"?" | ZHANG Fangju! . YANG Shiquan! » XIE Ruoze! .
GAO Hai ying! . XU Ai-ming! , JIN Jian ming! . QU Ming
(1. Institute of Structural Mechanics, China Academy of Engineering Physics ,
Mianyang 621900, Sichuan, China;
2. State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: The normal and oblique penetration tests of reduced-scale earth penetrating weapon(EPW)
are conducted. Various projectile structures and concrete targets as well as the experimental method
are designed. The impact velocities vary in the range of 620~820 m/s, and the integrity of projectile
structures are clarified. A large amount of experimental results of normal/oblique penetrations are
summarized and the theoretical analyses are further conducted on the impact appearance, terminal bal-

listic effect and the damage of projectile bodies, etc.

Key words: mechanics of explosion; structural design; reduced-scale test; EPW; projectile structure;

concrete target; penetration
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