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Abstract: To enhance the mechanical properties and corrosion resistance of silver products, alumina protective
coatings with varying thicknesses were deposited onto polished sterling silver substrates using thermal atomic layer
deposition with trimethylaluminum (TMA) and H2O as precursors. Results indicate that the coatings thickness
exhibits a nonlinear relationship with the color difference (4E). A minimum 4E value was observed at the optimal
thickness of 125 nm, which preserved the silver’s visual appearance. After depositing the Al.Os coating of 125 nm,
the initial contact angle on polished 925 silver decreased from 77.7 <to 58.1< then gradually increased to 72.8 upon
air exposure. Nanoindentation tests reveal a 5.5-fold increase in maximum nanohardness compared to the bare
substrate, though no significant improvement in microhardness was detected. During nanoscratch testing, coating
failure occurred at a normal load of 488 uN and a scratch depth of 122 nm. Low-load tribological measurements
indicate an friction coefficient increases for coated samples, with coating failure occurring after 86 s of continuous
sliding. Corrosion resistance testing show no visible tarnishing after 40 min immersion in 0.1 mol/L Na-S solution.
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However, the corrosion of protective coating by sulfide ions is identified as the primary mechanism ultimately

leading to corrosion failure.
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Fig.2 Relationship between thickness and color difference of the coatings
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Fig.3 Contact angle of the coatings before and after plating
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Fig.4 Friction coefficient and wear morphology of the coatings before and after plating
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Fig.5 Load-displacement curves
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