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Tribological behaviors of micro-arc oxidation film of
LY 12 in different aqueous
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Abstract: The reciprocating wear behavior of an MAO film of aluminum alloy LY12 flat was investigated in artificial
rain water, artificial sea water and distilled water by using the ball-on—flat configuration with 500 um amplitude. The
influences of the load, frequency and aqueous media on the friction coefficient and wear loss of the film were analyzed.
The results show that the friction coefficient decreases with increasing the frequency, while it presents different varied
trends in the three aqueous as the load increases. The friction coefficient in different media descends as follows: rain
water, distilled water and sea water, which indicates the influence of aqueous on the friction coefficient, especially the
remarkable reduction effect of sea water on the friction coefficient of MAO-LY'12 film. The wear loss of MAO-LY 12 film
in the distilled water is the largest when run in low frequency, whereas it increases rapidly in rain and sea water when run
in high frequency due to the corrosion action of Cl ion and its accelerating effect to the wear, and results in larger loss
than in the distilled water, which implies a positive synergism between corrosion and wear.
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Table 1 Main chemical composition of corrosion media

Ion concentration/(mgdm%)

Media
SO3" CI” NO; NH," Na'

K+

34.18 2.68 4.01 157 155 1
2.71 19.34 10.73 0

Artificial rain water

Artificial sea water

.08
40

Ton concentration/(mg-dm )

Media
Mg*" Ca’* SO3~ PO3~ COj
Artificial rain water 2.08 9.72
Artificial sea water 1.29 0.41 0.03 0.03 0.2
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Fig.3 Friction coefficient under different loads at 20 Hz
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Fig.4 Wear-loss volume under different frequencies at 2 N
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Table 2 Results of polarization experiments of MAO-LY12
film
Media State Scanning Corrqsion Corrosic.)n current
scope/V potential/V  density/pA
_ Original sample —0.5-1  —0.011 1.465
Rain
water Aflercomosive_y o 1 45 1.000
wearing
Original sample —0.5-1  —0.353 1.904
Sea
water Aftercomosive_y o | 59 6.473

wearing

Fig.5 XPS spectra of wear scars in corrosion media(CI2p)
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Fig.6 SEM morphologies of wear scars in different media: (a)
Water; (b) Rain; (c) Seawater

Fig.7 3D-morphology of wear scar
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Fig.8 Profile curves of wear scars in different media
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