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Abstract: Fatigue tests were conducted on the aluminum alloy, A7075-T6 to determine the most reliable fretting fatigue
damage parameter. Specimens with grooves were used, so that either fretting fatigue crack at the pad/specimen
interface or plain fatigue crack at the groove could be nucleated, depending on the pad pressure. Both the crack
nucleation location and initial crack orientation were examined using optical microscopy, and the results were used to
assess the reliability of the various fretting fatigue damage parameters that have been most commonly used in the
literature. Finite element analysis was employed to obtain the stress and strain data of the specimen, which were needed
to estimate the parameter values and the orientation of the critical plane. It was revealed that both the Fatemi—Socie and
McDiarmid parameters, which assume shear-mode fatigue cracking, are the most reliable.
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Table 1 Material property of specimen and components

Elastic Yield Tensile
Part Material | modulus | strength | strength
(GPa) (MPa) (MPa)
Specimen [A7075-T6 70 503 572
Pad SKDI11 205 - -
Ring SPS30 200 230 310

Mesh size=10pm

Uy=0
Ux=constant

Fig. 3 Finite element model
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Fig. 5 Distribution of FS parameter values in the
specimen at the pad pressure of 30 MPa
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Fig. 8 Cross-sectional view of initial fretting fatigue
crack and its orientation
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