SREMRG W 1S 2003 E AR @3 e pp.000-000

Hdezs 2

I

ook

=/

M AU 7IA

e Norn B o = |
H8S T,

HS Mz 1

R

57 x|

oo

Aof

i
i
e
-

HIE A= a 7| AL A &t

A Study on the high-velocity impact resistance of fiber reinforced metal laminate materials

S. W. Sohn(Dept. of Mech. & Aerospace Eng. Konkuk Univ.), Y. T. Kim(Dept. of Mech. Design, Konkuk Univ.)

ABSTRACT

Recently, high-performance composite materials have been used for various industrial fields because of their superior
high strength, high stiffness and lower weight. In this study, manufactured fiber reinforced metal laminate materials are
composed of two parts. One is hard-anodized A15083-O alloy as a face material and the other is high strength aramid fiber
(Twaron® CT709) and polyethylene fiber(Dyneema HB25) laminates as a back-up material. Resistance to penetration is
determined by protection ballistic limit(Vs,, a static velocity with 50% probability for complete penetration) test method. Vs
tests with 0° obliquity at room temperature were conducted with 5.56mm ball projectiles that were able to achieve near or

complete penetration during high velocity impact tests.
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phase of resistance for composite materials upon
high velocity impact
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Table 1 Mechanical property of A15083-0 alloy

Tensile Shear Young’s .
Elongation
Strength Strength Modulus %)
(MPa) (MPa) (GPa) °
290 170 70.3 22
Table 2 Mechanical property of fibers
Densi Tensile Young's Elongation
Fiber t}y Strength | Modulus &
(g/em’) (%)
(GPa) (GPa)
Twaron ®
1.44 1.98 473 2.6
CT709
D
YA 097 | 3.0~60 | 170~220 3.7
HB 25

Twaron A4743 BR8N FAE A FAA
Qb ciba k9] Araldite AW106 3 73 3HA1Q) HV953K
& 11 9 vgR E¥sto] AHE5H3len, Dyneema
Aie Zeysdd £A70 Al 2z o
B2 XS 5 R AW EF ARE AFA
71 &, Hot-press oA 72 - 7FH(100°C, 20MPa,
40min)3te]  AlHEE  AZsdh, AFE AW
Table 3 ¥ Zow zv Ajl@e AA =Z7]E 300mmX
300mm, A FFS 750L10g & FAES 51
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Table 3 Test specimen for high velocity impact test

. Layer Total To'tal
No. Specimen (ly/ply) Thickness | Weight
(mm) (8)
1 Twaron CT709 35 6.7 758
Anodized Al15083-O
2 |alloy(1.0mm)/ Twaron{ 1/24 6.4 750
CT709
3 Dyneema HB 25 64 9 754
Anodized A15083-0
4 Jalloy(1.0mm)/ Twaron| 1/41 7 752
CT709

32 % 54 AlE

2 A7 1% F4 AYelAE 5.56mm EE
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Fig. 3 Schematics of the ballistic range setup for high-

velocity impact test
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Fig. 5 Photo of penetration process of Twaron CT709 composite materials (Specimen No.1) in using high-speed camera
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