SEE L

4383 ® 229 A10E (20059 109)

Journal of the Korean Society of Precision Engineering Vol. 22, No. 10, October 2005

H 2 34| x| |- QlEE oMol f
weteAd Mo B

8t 3a18d
M ol B3t A7

AR, A8, YxpT, gET

A Study on Elastic-Plastic Deformation and 3-D FEA
for the Berkovich Nano-Indentation
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ABSTRACT

The Berkovich nano-indentation is an indentation test method analyzing mechanical properties of materials
such as hardness and elastic modulus. The length scale of the penetration is measured in nanometers. Therefore,
this method becomes widely useful for analyzing the mechanical property of thin film which can not be
measured before. In this paper, comparing two results of the load-displacement curve obtained by the Berkovich

nano-indentation and the 3-D finite element analysis, it was confirmed that the 3-D finite element analysis is
useful. The phenomenon of pile-up and sink-in due to material properties was discussed by the finite element

analysis.
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Table 1 Properties of material

Young's Yield Plastic X
. Poisson’s
Material modulus strength strength
(GPa) (GPa) coe.(GPa) ratio
Aluminium 70 0.175 0.057 0.33
Silica Glass 70 1.1 35 0.17
Nickel’ 240 0.53 19 03
Titanium’ 130 0.6 36 0.3
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Fig. 4 Schematic representation for the bilinear
constitutive law
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