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A Study of Resistance of Fatigue Crack in
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Abstract

APAL(Aramid Patched ALuminum alloy) was manufactured, which was a material that was consisting of
a Al2024-T3 aluminum alloy plate bonded to single-side of it with aramid/epoxy laminates. The aramid/epoxy
laminates were bonded to it in condition of 1, 2 ply and fiber orientation of + 45, 0°/90°. Fatigue crack
propagation tests were performed at stress ratio R=02, 0.5 with Al 2024-T3, APAL 45-1P, APAL 0/90-1P,
APAL 45-2P, APAL 0/90-2P specimens to examine behavior of retardation in fatigue crack propagation.

All the APAL specimens showed superior fatigue crack resistance. Number of cycle spended for crack
to propagate from ay=37 to ay=65 mm in case of APAL 0/90-2P specimen was half that of Al 2024-T3
specimen. Fatigue crack propagation rate of APAL 0/90 specimens were retarded more compared to APAL
45 specimens and the amounts of retardation at R=0.5 were larger than that at R=0.2. It was found that
the retardation in fatigue crack propagation was casused by intact fibers in the wake of crack.
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Table 1 Chemical compositions of 2024-T3 aluminum
alloy{(wt. %)

Si | Fe | Cu [Mn | Mg | Cr|Zn | Ti | Al

0.11 | 0.23 | 446 | 058 | 1.44 { 0.04 | 0.03 { 0.02 | Bal

Table 2 Mechanical properties of 2024-T3 aluminum

alloy
ield strength) Tensile strength | Elongation Hardness
(MPa) (MPa) (%) (Hv)
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Fig.1 Configuration and dimension of fatigue specimen
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Fig.2 Schematic illustration for fabric weaves(Twill 2.2)
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Table 3 Physical properties of aramid/epoxy prepreg
(HK 285/RS 1222)

Volatile content 0.28%
Resin content 52.17%
Resin flow(at 0.35 MPa) 28.72%
Gel time(at 135 +1C) 4min 48 sec

Table 4 Mechanical properties of aramid/epoxy laminate

(HK 285/RS 1222)

Fiber pattern | Warp(0° Fill(90°
Properties (MPa) (MPa)
Tensile strength 567.50 51241
Tensile modulus 30X10° 31X10°
Compression strength 224.14 227.59
Compréssion modulus 29X 10° 29X10*
Flexural strength 513.79 510.35
Inter laminar shear strength 63.45 -
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Fig.5 Relationship between measured crack length and ACOD
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