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Abstract: Co-cured single lap joints under cyclic tensile loads fail initially at the tip of the interface corner between the two
adherents. The failure mechanism is complex because it is related to corrosion fatigue. Corrosion behavior at the interface
affects the failure of the joints because corrosion deteriorates fatigue resistance. In this study, we clarified the cause of
interfacial corrosion in co-cured single lap joints under cyclic tensile loads. The failure mechanism was also analyzed by
observing the failed surfaces of specimens and the stress distribution along the interface. The surface roughness at the
interface and the stacking sequence of the composite adherent were examined to investigate their effects on failure of the joint.
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Table 1 Material properties of the carbon
composite prepreg

fiber-epoxy

Longitudinal Young’s modulus E; (GPa) 130
Transversal Young’s modulus E, (GPa) 8

Shear modulus G, (GPa) 4.5
Poisson’s ratio v 0.28
Longitudinal CTE a, (10%/C) -0.9
Transversal CTE a, (10/C) 27

Ply thickness (m) 0.15%<10¢
Density (kg/m’) 1560

Subscript 1 and 2 indicate longitudinal and perpendicular
directions to the fiber orientation.
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Fig. 2 Cure cycle for the manufacturing process of the
co-cured joint
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Fig. 3 A co-cured single lap joint specimen. (a)
Photograph; (b) shape and dimensions
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Fig 5 Typical failed surfaces of the A-type specimen. (a)
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Fig. 7 Typical failed sfacés of e C—typespécin. (a)
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Fig. 8 Finite element meshes and boundary conditions
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Fig. 9 Stress distribution of the co-cured single lap joint
with [0];r stacking sequence. (a) Interfacial
transverse normal stress and (b) interfacial
transverse shear stress
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Fig. 10 Stress distribution of the co-cured single lap joint
with {[£45]4s}s stacking sequence. (a) Interfacial
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HoAdg e F
23131 35 7]FO® -52MPa ©]%

A 7hel A =
dwatzo] Ao #EFE dgH o] Fot
g BAW e FAEHS o G 4ESH
A7t 5=, 92550 seAE A A

A

=
I

o 4HgHEe FAvE A4S 1y

Aol wE A= A Tte

dzstgol AAY 5 FejolM F &9

B2 vhAA w=d olH g Ad= A o

A%+E &4 QdTh



320

Composite

Steel

Oxidized particle

Compressive
stress

—
Cyclic tensile
loading

Fig. 11 Mechanism of the corrosion fatigue
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