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A Study on Fatigue Life of Aluminum Plate Reinforced
with FRP in Aircraft Structure
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Abstract

A Al2024-T3 plate has been reinforced with AFRP to be a Hybrid-Composite, APAL.
The fatigue life of the APAL has been investigated. The effects of bonding surface,
numbers of AFRP bonded and AFRP orientation on fatigue life have been compared with
Al2024-T3 plate. Fatigue life of APAL has been remarkedly increased compared with that
of Al2024-T3 plate. The fatigue life has depended on bonding surface and AFRP

orientation, but no relationship could be found with numbers of AFRP laminates
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Table 1 Chemical compositions of Al 2024-T3
aluminum alloy (wt.%)
|
Si | Fe|Cu|Mn|Mgi{Cr|Zn| Ti | Al }
I D ]
011]0.23]446:058]1.44 10.0410.03] 0.02 | Bal 1
Table 2 Mechanical properties of Al 2024-T3
aluminum alloy
Yield strength | Tensile strength | Elongation { Hardness  Density
(MPa) {MFa) {9%) (Hv) - (giem)
w0 500 ; 183 | 1465 28
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AFRP : Aramid Fiber Reinforcement Plastics) & A& Table 30, 7] A* AL Table 40] e}
glzalg o ¥ Foly g Folelste] Al 2024-13 Wik
AR .

0vz Table 3 Physical properties of aramid/epoxy

(56 prepreg (HK 285/RS 1222)

. BooBE [ Density 135 g/cm’ T

i P-e: 4 4 J < ‘

/‘\ ’—ﬁ; Volatile content 0.28 % ;

. |

| s '

/ L /8 Fiber content 5217 % !

0 ] ‘

! Resin flow (at 0.35 MPa) | 2872 % L

. o o , Gel time (at 135 + 1C) | 4 min 48 sec

Fig. 1 Configuration and dimension of fatigue j

test specimens for APAL materiais
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Table 4 Mechanical properties of aramid/epoxy
laminate (HK 285/RS 1222)

Fiber pattern | Warp(0') { Fill(90°) | %:45°

Properties (MPa) | (MPa) | (MPa)
Tensile strength | 56750 | 51241 227.01%
Tensile modulus 30x10° | 31x 10" | 5% 10°
Compression strength 22414 | 22159 -
Compression modulus ‘ 20%10° 1 29% 10" i
|Flexural strength 51379 | 510.35 -
{Interlaminar shear strength L 63.45 - - |
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Fig. 2 Diagram of autoclave curing procedure
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Table 5 Abbreviation for kinds of APAL specimens.

’ Abbreviation Orientation| Surface | Ply No.
APAL 0/90-SS-1P | 0° / 90° |single-side 1
APAL 0/90-SS-2P | " " 2
Il
|

APAL 0/90-DS-1P " " 1
L
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Table 6 The results of fatigue life test in Al

2024-T3 and APAL

i Soec TestNo| 2 3 4 5 6 |
pecimen
0 (MPa) 270 245 190 170 150 130
Al 2024-T3 | & - - - - — ‘
! 13%x10° | 19%10° | 265%10° | 6.0%10° | 1.4%x10° | 2.7%10°
(cycle)
| a N \
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- (cycle) % 4 | f
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