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Application of inverse analysis simulation technique to characterise material properties using instrumented
indentation experiments

Charles Moy, Mass miliano Bocciardli, Simon Ringer and Gianluca Ranzi

The am of this project is to develop andimplement a robustinverse analysis technique
for the characterisation of the mechanica properties typica of metals based on indentation
tests.

The input data utlised in the proposedinverse anaysis consists of:

(i) the loading-unloadingindentation curve

(ii) the imprint remained on the sample after the indentation

Input data: experimental indentati on curv e and imprint.
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The approach has been used for metalic mateiials obeying Hdlomon-type n=0.2; E=11981MPa; fy=2.9ThPa
equation having Young’s moduus E, yield strength f, and strain hardening 10 =—n-0 4 E-13068MPa; 150 53Ps

exponent n as variables .

Computer generated tests are carried out to validate the robustess of the
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inverse analysis. All the inifal material properties are pre-defined and the 04 t T T T T T

inverse analysis is tested for convergence by applying a known factor f of 0.5 1 3 5 7 9 1 13
and 1.5 to the parameters. An example of such a test is shown for the following
e X(comp)/X(exp. Convergence of n for different seftings.
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Stainless 304: Load vs. displacement
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Stainless 316: Load vs. displacement
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