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A Method to Estimate Tensile Properties using Combined Nano-Indentation Tests and Finite
Element Simulations

Y.J Kim (Korea Univ.), TK Song (Korea Univ.), J-H Park (Tongmyung Univ.), J-H Hahn (KRISS)

ABSTRACT
Determination of elastic properties of nano-scale materials using nano-indentation tests is well established, but that of
plastic properties is not yet clear. This paper presents a method to extract plastic properties from nano-indentation test,

together with results from detailed elastic-plastic FE analysis. It shows that the plastic properties determined from this
method are not unique, in the sense that a number of different plastic properties can give the same load-displacement
response from nano-indentation test. Possible ways to overcome such problems are discussed.
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Fig.1 FE and experimental load-depth result of Si(111)
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Fig.2 FE and experimental load-depth result of Al3106
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Fig. 3 FE mesh of indenter and micro-scale material
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Fig.4 candidate stress-plastic strain curve of Si(111)
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