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Abstract: The tip geometries of the pyramidal and conical indenters used for micro/nano-indentation tests are not sharp.
They are inevitably rounded because of their manufacturability and wear. In many indentation studies, the tip
geometries of the pyramidal indenters are simply assumed to be spherical, and the theoretical solution for spherical
indentation is simply applied to the geometry at a shallow indentation depth. This assumption, however, has two
problems. First, the accuracy of the theoretical solution depends on the material properties and indenter shape. Second,
the actual shapes of pyramidal indenter tips are not perfectly spherical. Hence, we consider the effects of these two
problems on indentation tests via finite element analysis. We first show the relationship between the Poisson's ratio and
load—displacement curve for spherical indentation, and suggest improved solutions. Then, using a possible geometry for
a Berkovich indenter tip, we analyze the characteristics of the load—displacement curve with respect to the indentation
depth.
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Fig. 1 The finite element mesh for axisymmetric
spherical indentation analysis
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Fig. 2 The Berkovich tip shape considering the geometry
with an assumed tip-rounding

Fig. 3 The 3-Dimensional finite element mesh for
Berkovich indentation analysis
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Fig. 5 Normalized load-displacement curves obtained
from Egs. (3)-(4), Eqgs. (7)-(8), and spherical
indentation FE analysis
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