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Effects of PEO ceramic layer on load-bearing characteristics of
DLC films on aluminum substrate
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Abstract: Under heavy load, DLC film that directly applies to such soft metal substrates as aluminum alloy are prone to
premature failure caused by brittle fracture and stripping. To solve this problem, PEO ceramic layer was made as a bearer
layer, and the stress field of the composite coating subjected to uniform contact load was investigated by finite element
method(FEM). The results show that the surface tensile stress and interface shear stress of the diamond-like carbon(DLC)
film are obviously reduced by the ceramic layer, which plays a good supporting role in the load. Meanwhile, the surface
tensile stress and the shear stress are significantly affected by the thickness of ceramic layer. While the ratio of ceramic
layer thickness to contact radius is 0.15—0.30, more reasonable stress fields at surface and interfaces can be got, thereby
the friction and wear properties of the DLC film on aluminum substrate are improved.
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Table 1 Parameters of FEM model of composite coating

Layer moi?j;i/((:BPa Poisson ratio Thickness/um
Al Substrate 70 0.33 4000
Al,O; 390 0.30 0~200
TiN 590 0.21 1.50
DLC 300 0.30 1.00
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Table 2 Maximum tensile stress at surface and interfaces and

their location

t/a omaxPo x/a Location

0 0.239 +4.02 DLC/TiN
0.15 0.132 +6.42 DLC/TiN
0.25 0.165 +1.56 DLC/TiN
0.35 0.224 +1.77 DLC/TiN
0.50 0.255 +2.00 TiN/Al,O4
0.75 0.274 +2.73 TiN/ALLO3
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