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Abstract Stress-strain curves are fundamental properties to study characteristics of materials. Flow stress curves of
the powder materials are obtained by indirect testing methods, such as tensile test with the bulk materials and powder
compaction test, because it is hard to measure the stress-strain curves of the powder materials using conventional uniax-
ial tensile test due to the limitation of the size and shape of the specimen. Instrumented nanoindentation can measure
mechanical properties of very small region from several nanometers to several micrometers, so nanoindentation tech-
nique is suitable to obtain the stress-strain curve of the powder materials. In this study, a novel technique to obtain the
stress-strain curves using the combination of instrumented nanoindentation and finite element method was introduced
and the flow stress curves of Fe powder were measured. Then obtained stress-strain curves were verified by the com-
parison of the experimental results and the FEA results for powder compaction test.
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Fig. 1. Flow chart for obtaining flow stress curves from the nanoindentation results.
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Fig. 2. Schematic of the powder compaction die.
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Table 1. Parameters for dislocation density based viscoplastic model of Fe powders

Maximum Load, mN R, M, GPa b, nm d, pm a m n C Cy
11.892 0.406 82 0.248 158 0.33 300 44 30.56 6.2
11.276 0.406 82 0.248 165 0.33 300 44 28.86 7.3
10.333 0.406 82 0.248 174 0.33 300 44 14.06 22
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