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Derivation of work-hardening exponent
through indentation contact detph analysis
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Abstract

In this study we tried to determine the work-hardening exponent using continuous
indentation test. Work-hardening exponent, which was determined by Hollomon equation, in
tensile test, is an important parameter to determine plastic deformation and brittle/ductile
property of materials. For using Hollomon equation, true stress and true strain were defined
by indentation depth and indentation load. Using them the new equation, which is constituted
by indentation depth, indentation load and work-hardening exponent, was induced. Indentation
depth was calibrated because of elastic deflection and pile-up/sink-in phenomena.
Work-hardening exponents of various steels derived by it showed good agreement to the
results of tensile tests.

In addition to experiments, FEM simulation was accomplished to investigate changes of real
contact depth with mateérials properties changes. Through this simulation it is concluded that
the real contact depth is changed by Y/E value which affect the early stage of indentation,
and work-hardening exponent which the latter stage.
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Fig. 1. The diagram of a specimen for FEM.
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Fig. 2. AIS2000 developed by Frontics, Inc.
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Fig. 3. The comparison of work-hardening exp.
obtained by indentation and tensile test.
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Fig. 4. The comparison of work-hardening exp.
obtained by indentation and tensile test.
(Meyer’s index)
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Fig. 5. The z-displacement beneath the
indenter at (a) 2kgf and (b) 10kgf.
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Fig. 6. The comparison of contact depth and
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Fig. 7. The comparison of contact depth and
ideal depth. (Y/E variation)
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