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Abstract

In this work, some inaccuracies and limitation of prior indentation theory, which is based on the
deformation theory of plasticity and experimental observations, are first investigated. Then effects of
major material properties on the configuration of indentation load-deflection curve are examined via
incremental plasticity theory based finite element analyses. It is confirmed that subindenter deformation
and stress-strain distribution from the deformation theory of plasticity are quite dissimilar to those from
incremental theory of plasticity. We finally suggest the optimal data acquisition location, where the
strain gradient is the least and the effect of friction is negligible. This data acquisition point increases

the strain range by a factor of five.
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Fig. 5 Typical equivalent stress distribution at

loading and unloading states.
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Fig. 7 Comparison of equivalent plastic strain
distribution at the contact surface
according to (a) element type and (b)
plasticity theory.

dxe ATl
ez ANoERE 04g AL
ARz} v F

3]

q8st] Atd
Aol g Rz &

aXE= QAholm
Gy AAL
F A

}é]



Fig. 8 The distribution of Mises stress using (a)
deformation plasticity theory (b) incremental
plasticity theory (h,/D = 6.5%, f= 0.1,
n =10, g,/E = 400/200 % 10%).
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