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Abstract: Aiming at the size effect problem existing in micro-milling processing, in this study, four TiN/Al:Os multilayer nano-coating
systems with different layered structures were designed and constructed. For the first time, atomic layer deposition (ALD) technology was
adopted to complete the preparation of this series of coatings.The chemical composition of the nano-coatings was characterized via X-ray
photoelectron spectroscopy (XPS) and grazing-incidence X-ray diffraction (GIXRD). The influence of different layer structures on the
properties of the nano-coatings was evaluated using a tribometer and Vickers hardness tester. Results indicate that the nanoscale multilayer
coatings were successfully prepared, with no observable bubble droplets or damage on the substrate surface, demonstrating excellent
adhesion. In friction and wear performance tests, the friction coefficient of the coating with the best wear resistance decreased by
approximately 23.53% relative to the uncoated substrate. Atomic layer deposition-prepared multilayer nano-coatings can enhance the

mechanical properties of tools, and material performance can be further optimized through rational structural design.
Keywords: atomic layer deposition (ALD); nano-multilayered coating; tribological properties; layer structure
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WT/A | TiN/ALQ, |T1/A1:T2/A2:. .. :T6/A6=10:15:...:35| 270

WA/T | AL,0,/TiN |A1/T1:A2/T2:. .. :A6/T6=10:15:...:35| 270

NT/A | TiN/ALO; |T1/A1:T2/A2:. .. :T6/A6=35:30:...:10| 270

NA/T | A1.Os/TiN [A1/T1:A2/T2: :A6/T6=35:30:...:10[ 270
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