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Anl nvestigation on Fatigue Failure Modes of
Aluminum Alloy 7075-T6 Bolted Joints

T.N. Chakherlou; R.H. Oskouei

ABSTRACT

In this research, why and how of fatigue crack initiation and propagation of aluminum alloy 7075-T6
double lap bolted joint were investigated and analyzed numerically. The joint includes three Al-alloy
plates with a single bolt fastener, which was subjected to cyclic loads. In this investigation, finite element
methods were applied to model of the joint in order to determine the stress and stain distributions at the
Joint. The obtained results were validated by previous experimental fatigue test and fractography results.
In the numerical analysis, the stress and strain distributions were calculated due to the bolt clamping force
followed by an axial load applied to the joint. The Fractography of specimens shows two kinds of fatigue
modes: a bearing mode at the joint hole at low clamping forces and a fretting mode on the plate surface at
high ones. In the present paper, these two modes of fatigue were expounded by numerical (FE) results.
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Fatigue; Mechanical fastening; Clamping force; Non-ferrous metals and alloys; Finite elements
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