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Abstract

A surface is intrinsically with certain curvature. The traditional characterization of hardness
based on a flat surface needs to be reevaluated when the effect of curvature is significant. This
paper conducts finite element analysis to address the indentation with surface curvature. The
simulation results indicate that the hardness does not have strong surface curvature radius
dependence and Oliver-Pharr scheme overestimates the hardness. The finite element
simulations also show that surface curvature radius effect can be eliminated by using the true
contact area to evaluate the hardness.
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