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ABSTRACT 

An inverse estimation technique to obtain local elastoplastic properties from an indentation result 

was developed. The understanding of local deformation in microstructure is important to reveal its 

strength development mechanism and to improve the macroscopic mechanical properties. Many 

studies have been addressed for the microstructure modeling (for example, [1]) in order to visualize 

the local deformation in a virtual environment. However, it is not easy to obtain local mechanical 

properties used in the microstructure model because the area of interest has a scale of a submicron to 

hundreds micron order. A nano-indentation test is an experimental technique to investigate local 

deformation behavior in the sample prepared with relatively less effort. It is possible to determine 

mechanical properties such as elastic moduli and yield stress from an inverse estimation technique 

using the nano-indentation [2].  

In this work, the mechanical properties in the microstructure were estimated by the proposed inverse 

analysis algorithm using nano-indentation tests. The technique uses a 3D shape of an impression 

especially pile-up geometry after unloading in addition to a load-displacement curve in order to get a 

unique couple of the parameters from single indentation test [3]. This technique makes it possible to 

determine local mechanical properties in microstructure. The obtained mechanical properties were 

input into the microstructure model, and its deformation behavior was investigated.  
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