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With superior properties of electric insulation, wear resistance, and corrosion resistance,
thermal-sprayed alumina ceramics coating is widely applied into various industrial machines.
However, because the fracture toughhess of the alumina ceramics is low, there are hardly any
applications to rolling contact machine elements except for some rolls under low contact pressure.

In this research, the rolling contact fatigue of thermal-sprayed alumina ceramics coating with a
nominal composition of AO;-2.3mass%TiO, was investigated with a two-roller test machine under
pure rolling contact condition with oil lubricant, aiming for the application of the coating to various
rolling contact machine elements with lubrication. The influences of several factors, which are surface
sealing with epoxy resin, undercoating of Ni based alloy and coating thickness, on the rolling contact
fatigue failure and life of the coating were examined. The surface sealing had no obvious contribution
to the improvement of the rolling contact fatigue life. For a relatively thicker coating thickness as
compared with the subsurface failure depth, the influence of undercoating on the rolling contact
fatigue life was little. However, for a relatively thinner coating thickness, the undercoating could
improve the rolling contact fatigue strength.

The failure mode was spalling caused by subsurface cracking. The elastic modulus of the alumina
ceramics coating evaluated with the nano-indentation method was around 85GPa. The depths of
observed subsurface cracks agreed almost with those of the maximum values of orthogonal shear
stress or maximum shear stress analyzed by the finite element method (FEM), assuming that the
alumina ceramics coating are isotropic or orthotropic. While, the influence of the anisotropic coating

on the subsurface shear stresses was little.
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