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The Behavior of Crack Growth Rate for APAL and CPAL Patched
with FRP Laminate in Aluminum Alloy Plate
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Abstract

A hybrid composite(APAL;Aramid Patched ALuminum alloy, CPAL;Carbon Patched AL-
luminum alloy), consisting of a Al 2024-T3 aluminum alloy plate sandwiched between two

aramid/epoxy and carbon/epoxy laminate, was developed. Fatigue crack growth behavior was
examined at stress ratios of R=0, 2, 0.5. The APAL and CPAL showed superior fatigue crack
growth resistance, which may be attributed to the crack bridging effect imposed by the intact

fibers in the crack wake.
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Table 1 Chemical compositions of 2024-T3 alumi-
num alloy (wt.%)

Mn | Mg
0.58 | 1.44

Ti
0.02

Al
Bal.

Cr
0.04

Zn
0.03

Si | Fe
0.11]0.23

Cu
4.46

Table 2 Mechanical properties of 2024-T3 alumi-

num alloy
Yield Tensile |Elongation| Hardness
strength stregth (%) (Hv)
(MPa) {MPa)
330 466 23.8 146.5
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Fig. 1 Configuration and dimension of fatigue specimen

Table 3 Physical properties of aramind/epoxy and carbon/epoxy prepreg

Condition Prepreg kinds Aramid (Kevlar) Cabon
Volatile content 0.289% 0.5%
Resin content 52.17% 39.0%
Resin flow (at 0.35 MPa) 28.72% 15.0%
Gel time(at 135 +1) 4 min 48sec 4 min

(countour line)e] ez Rasigict Hawge  kef/om’z 43 SAo] AFL 54| (vent)A] 7]
Ze|z | warp Weko] ko] Hu, fill W T, ¢HL HAFHEA Lz 127C AuWz 130
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Table 4 Mechanical properties of aramid/epoxy Jaminate and carbon/epoxy
Prepreg kinds Aramide (Kevlar) Carbon
Properties Warp (90°) (MPa)| Fill(0) (MPa) |Warp(90") (MPa)| Fill(0") (MPa)
Tensile strength 567.5 5124 986.0 915.0
Tensile modulus 30000.3 31000.0 69000, 0 69000.0
Compression strength 224.1 2275 739.0 704.0
Compression modulus 29000.6 29000.6 65600.0 65600.0
Flexural strength 513.79 510.35 - -
Inter laminar shear strenght 63.45 70.02
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Fig. 11 The behavior of JKen/4dK according of 4K
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Al 2024-T3 A3 59| ofuie] AFRP o CFRPE
Folz gt APAL = CPALE o| &3], ZHv]
R=0.2, 0.5904 HzFdds A4S A4,
J2dd zdaset Ao A& FHsH

(1) Al 2024-T3 A& =5 wlamsled APAL =
CPAL Agde ga¢ade 100 o4 dAAZ F
7helgm, FEAINEEE "ARAE 4digon,
TaAgEeE JKoL Zo184E 238 Z4d
= Sol# 74%—3: b},

£ 2 Ee AAZq 7rudA
A (rack bridging) & #}ol] ¢§ ACOD
gko] 7tA 7} RQlo|wd, FAdualA EFrt Auid
o

(3) #92eq Ese FeA% 27lde 74
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