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A Study on Physically small Surface Fatigue Crack Growth Behavior in 7075-T651
Aluminum Alloy

Yong -Seung Shin*, Seong-Won Seo*, Heon-IL Yoo**

Abstract

[n this study, the propagation behaviour and the closure phenomena of physically small
surface cracks were investigated by the techinque of the Kikukawa-unloading elastic compliance
method using a back face strain gage. The surface cracks initiated and propagated from
notched specimens under constant amplitude bending load,

The crack shape (aspect ratio) with approximately semi-circular at the early stage was
changed to semi-elliptical as the cracks grew larger. The crack depth (a) could be expressed
uniquely by the crack length (c),

The dependence of the crack propagation rate on the stress ratio R was strongly related
in the lower AK range, The deceleration of the surface crack propagation rate was prominent
in lower R during the crack length was small,

When the propagation rate was rearranged with the effective stress intensity factor range
AK.i: the dependence of the crack propagation rate on the stress ratio R was found to
be diminished. These were caused by the crack closure phenomena that was most prominent
at the lower propagation rate, The mechanism of crack closure phenomena was dominated

by the plasticity-induced mechanism,
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(bending type) &2 91, = WAL EolE

other
Designation Zn | Cu Mg | Cr | Mn | Fe Si Ti Al
each tota!
7075-T 651 56 | 1.6 25 [03)]03]| 05]0.4] 0.2 0.05 0.15 remainder
Table 1. Chemical compostition of 7075-T651 Al alloy (wt.%)
Yield Tensile Shear Elongation Fatigue Modulus of
Designation strength strength strength 1.6mm  thick endurance “elasticity
MPa MPa MPa specimen ,% Timit, MPa MPa x 10°
7075-T651 503 572 310 10 159 72

Table 2. Mechanical properties of 7075-T651 Al alloy
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