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ABSTRACT

Indentation and small punch tests are very powerful methods to monitor
the materials reliability since they are very simple, easy and almost
non-destructive. First, recently-developed continuous indentation test can
provide the more material properties such as hardness, elastic modulus, yield
strength, work-hardening exponent, etc., than the conventional hardness test.
In our study, the true stress-strain curve was derived from the indentation
load~depth curve for spherical indentation. In detail, the strain was able to be
obtained from plastic depth/contact radius ratio, and the flow stress was from
mean contact pressure through the analysis of elastic-plastic indentation
stress field. Secondly, the small punch test was studied to evaluate the
fracture toughness and defomation properties such as elastic modulus and
yield strength. Like the indentation test, this test can be applied without
severe damage of the target structure.
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Fig. 4. Indentation load-depth curves

for 304 stainless steel and 9% Ni steel.
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Fig. 5. Comparison between flow properties calculated from continuous
indentation test and those obtained from uniaxial tensile test for (a) 304
stainless steel and (b) 9% Ni steel (A: data of uniaxial tensile test, —: data
of continuous indentation test).
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