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The effect of crack geometry and direction on their stress intensity factor in 7075-T6
aluminum alloy cylindrical pressure vessels

K. Ghodszad Department of Mechanical Engineering,University of tabriz, Tabriz, Iran

F.Vakili Tahami Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran

H. halimi khosrowshahi Department of Mechanical Engineering,University of tabriz, Tabriz, Iran
Abstract

This research investigates the effect of crack geometry in vessels and related factors including position, direction, size, type of
structure, crack mode, and applied force on the stress intensity factor using finite element method. In this research, a finite element
model of a cylindrical tank with 7075-T6 aluminum alloy was developed and a series of analyses was performed under internal
pressure with Abaqus software. In the modeling, semi-elliptical surface cracks in two axial and circumferential positions, in two
internal and external directions were analyzed and compared. The results show that the risk of crack propagation mostly depends on
its geometry and by changing the crack length to depth ratio, the pattern of its propagation also changes. Reducing the crack depth to
length ratio, increases the stress intensity factor in the crack depth that leads to leakage before failure. On the other hand, by
increasing this ratio the stress intensity factor increases causing faster crack propagation in tips, which can lead to the catastrophic
failure of the reservoir. Also, numerical values show that axial cracks have a higher stress intensity factor compared to the peripheral

cracks due to the direction of the principal stresses and their concentration in the longitudinal direction.

Keywords: finite element, aluminium 7075, pressure vessels, crack propagation, semi-elliptical crack, surface crack.
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