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Contact Pressure Effect on Fretting Fatigue of Aluminum Alloy A7075-T6
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Fretting fatigue tests were conducted to investigate the effect of contact pressure on fretting
fatigue behavior in aluminum alloy A7075-T6. Test results showed that when the contact pressure
is so low that gross or partial slip occurs at the pad/specimen interface, fretting fatigue damage
increases with the contact pressure. However, when the contact pressure is high enough to
prevent slip at the interface, fretting fatigue damage decreases with the contact pressure. In order
to understand how the contact pressure influence the fretting fatigue damage, finite element
analyses were conducted and the analysis results were used to evaluate critical plane fretting
fatigue damage parameters and their components. It is revealed that fretting fatigue damage
estimated with the parameters exhibits the same variation as that in the tests. Moreover, the
variation of fretting fatigue damage is closely related with that of the maximum normal stress on
the critical plane rather than the strain amplitude on the critical plane.
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Fig. 1 (a) Schematic of fretting fatigue test, and (b)
geometry of the specimen and pad with
dimensions

Table 1 Mechanical property of specimen and parts

Elastic Yield Tensile
Part Material | modulus | strength | strength
(GPa) (MPa) (MPa)
Specimen | A7075-T6 70 503 572
Pad SKD11 205 - -
Ring SPS30 200 230 310
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Fig. 4 Variation of fatigue damage with pad pressure
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Fig. 5 Fretted surface of specimens at various pad
pressure
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Fig. 6 Photographs and profiles of fretted surface of
specimens at the pad pressure of: (a) 100MPa, (b)
200MPa, and (c) 300MPa
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Fig. 7 Distribution of SWT and FS parameter values in
the specimen at the pad pressure of 30 MPa
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