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Table 1 FRP constituted parameters used for test

A2 FER MR} K L A1) Hi R AR RS /mm % &/ (kg/m®)
Al E220-901 T750 300X 301 13. 62
A2 430(50%) +E220-901(50%) T750 300X 301 13.18
A3 580 T750 300X 300 13. 36
A4 580(50%) +E220-901(50 %) T750 303X 300 13.29
Bl E44 FA(70%0)+ THE5%) + = Z Ml ik (14 %6) T750+ B £F 315X 315 38.70
B2 PC T750+ 8% £F 300X 300 32.41
C1 RN Spectra900 300X 300 22.56
C2 RN Spectra900 300X 300 27.76
C3 430(50%) +E220-901(50%) Spectra900 298300 20. 38
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Table 2 Material parameters for aluminum target

g M T4 B / (kg/m*) Jiti R 1% 73 / MPa P PR 58 )& /M Pa e A iR R/ 06
L1 LF21 8.3 — 113~118 33.0~39.0
L2 LF5 14,1 153~163 306~310 21.9~26.2
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S A R AR (36 3 T 1~7) S A [ BRAL & 454 (3R 3 h 8~ 9) BT RE AT 07N 457
SERLTE K, ) B2 A5 5 A v P AR AR D PR 30 mm, M5 SR A3 3 PR .

E B 45 K 40 1 i 0 00 3 ) BE A B O I AR AR DB (TR BR R S 50 mm) J5 B2 G B AR
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152 DS 1 5 et i %26 %

kA B T 7 BE W RE B K, K phy 45 0 R 10 R B R 25 R AR R T BE L AR S BR LSR5 R Y T
WEEAE] . BRI RN 4 Prs.
x3 EMAEEEREIKER

Table 3 Experimental results for aluminum target

FE o OASAE/C v, /(m/s) v,/ (m/s) S AR E./(J+m’/ke) E,/(]+m?/ke)

1 0 699. 1 652.5 L2 17.8

2 0 687.0 630.0 L2 21.1 20. 1

3 0 693.0 635. 4 L2 21.5

4 45 695. 0 620. 0 L2 27.7

5 45 696.0 621.9 L2 27.5 276

6 45 700. 0 670.0 L1 19.5 19.5

7 0 688.0 664. 0 L1 15. 4 15. 4

8 45 703.0 591.0 L1X5 (JGiA B 13.8 5o

9 45 690.0 536.0 L1X5 CfE B 17.9 '
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Table 4 Experimental results for combined target

F5 ABHAEE/ ) v, /(m/s) v,/ (m/s) AR A E./(J +m’/kg)
10 45 692.0 516 L2+ Al 33.2
11 45 685.0 509 L2+ A2 33.6
12 45 684.0 518 L2+ A3 29.9
13 0 692.0 513 L1+B2 22.0
14 45 689.0 506 L1+B2 22.9
15 45 684.0 458 L2+ A4 47.5
16 45 687.0 511 L2+ A4 33.5
17 45 690. 0 0 L1+B1 >45.3
18 45 685.0 0 L1+Cl1 >77.7
19 0 690. 0 0 L1+C2 >63.1
20 45 690. 0 0 L2+C3 >73.3
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Fig. 1 Damage mode of aluminum target perforated Fig. 2 Damage mode of Bl target
by bullet in 45°and 0°
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Experimental research on light composite armor of warship
with aluminum alloy structure

MEI Zhi-yuan'" | 7aN patiz. ZHU Xi' . L1U Run-quan!
(1. Department of Nawval Architecture & Ocean Engineering
Naval University of Engineering » Wuhan 430033, Hubei, China;
2. Academes of Naval Equipment, Beijing 100073)

Abstract: The ballistic impact experiments for composite armor system, which combined with alumi-
num ahead and FRP behind,were carried out by 7. 62 mm caliber uniform firearms. Experimental re-
sults and ballistic-resistance mechanism of aluminum target and FRP laminates were analyzed, and
the affection of penetration angle and the ballistic-resistance ability for different kinds of reinforced-fi-
ber (including T750, T750/S2 and Spectra900) were discussed. The resistance of aluminum alloy
structure with composite armor to small-bore weapon impact was evaluated. Results show that 1.7
T/(100m?) is needed for Dyneema900 FRP and 2.7 T/(100m?*) for S/T hybrid FRP to defense 7. 62
mm caliber uniform firearms attacking.

Key words: mechanics of exlposion; warship’s defense; composite armor; aluminum alloy structure;

impact test
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