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Effect of contact load on dual-rotary fretting tribological
behavior of 7075 aluminum alloy
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Abstract: On an advanced dual-rotary fretting rig, the dual-rotary fretting (DRF) wear behavior of 7075 Al alloy flat
against GCr15 steel ball was investigated with various contact loads. Thus, the effect of contact load on the DRF wear
behavior was examined. Based on the analysis of the frictional kinetics and the observation of wear morphologies, the
damage characteristics of 7075 Al alloy were discussed in detail. The results show that the fretting regimes change with
the variation of the contact load, the gross slip regime and mixed fretting regime of dual-rotary fretting are postponed,
and the mixed fretting regime is broadened slowly. Under the same fretting regime, the Fi/F, presents a same trend of
evolution with the increase of the cycles, while the effect is insignificant with the increase of contact load. The value of
F/F, decreases with the increase of the contact load. With the increase of the contact load, the fretting is more
approachable to control by torsional fretting component under a higher contact load, obviously accompanies with
detachment. The wear mechanisms of DRF are mainly abrasive wear, oxidative wear and delamination.
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Fig. 2 Running condition fretting map (RCFM) of 7075 Al alloy under different contact loads: (a) a=10°; (b) a=40°
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Fig. 3 Variation of friction coefficient of 7075 Al alloy under

varied angular displacement amplitudes and different contact

loads at o=40°
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Fig. 4 Optical micrographs of wear scar under different
contact loads at o=40° and 6=0.25°: (a) F,=20 N; (b) F,=50 N;
(c) F,=100 N
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Fig. 5 Optical micrographs and corresponding 2D profiles of wear scar under different contact loads at a=40° and 6 =0.5°: (a)

F,=20 N; (b) F,=100 N
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Fig. 6 Optical micrographs and corresponding 2D profiles of wear scar under different contact loads at a=10° and 6=2.0°: (a)

F,=20 N; (b) F,=100 N
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Fig. 7 SEM micrographs of wear scar under different contact loads at 0=40° and 8 =2.0°: (a) F,;=20 N; (b) F,=100 N
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Fig. 8 2D profiles of wear scars under different contact loads
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Fig. 9 Wear volume evolution under different contact loads
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