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Using the nano-indentation method in geo-mechanic in order to
determine the mechanical properties of minerals and rocks

ABSTRACT

The elastic modulus and hardness of rock are important parameters in some applications in goemechanics
like stability analysis of mines, design of tunneling apparatus and exploration, extraction and production of
rock as a mining product. However, standard methods for determination of elastic modulus of rocks like
uniaxial and triaxial compressive tests are very time consuming. Also results of uniaxial and triaxial
compressive tests usually aren’t in agreement with each other. Therefore, the nanoindentation method is
proposed for determination of the mechanical properties of rocks as a new achievement in mining fields.
High accuracy and quick procedure are important features of the nanoindentation method. In this method, by
determination of mechanical properties and mineral composition of each mineral, elastic properties of rock
could be easily found. In this paper, the elastic modulus and hardness are determined for granite by
nanoindentation method. It is shown that the nanoindentation results are in good agreement with the results
of uniaxial compressive tests.



