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Development of Evaluation Technology of Mechanical Properties

Using Continuous Indentation Method
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Abstract

Continuous indentation test is a very powerful method to monitor the materials reliability
since it is very simple, easy and almost non-destructive. It can provide material properties such
as elastic modulus, yield strength, work-hardening exponent, etc., than the conventional hardness
test. In our study, the true stress-strain curve is derived from the indentation lead-depth curve.
For this, average indentation strain is defined and the flow stress is obtained from the analysis
of the indentation stress field. The residual stress is analyzed from the variation of the
indentation behavior with the applied residual stress. And the estimation of fracture characteristic

is tried by considering the conventional fracture toughness modeling and the stress/strain state

under the spherical indenter.
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Continuous  indentation tester

developed for laboratory test.
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Fig: 2. Indentation load-depth curves for 304
stainless steel and 99.97% copper.
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Fig. 3. Comparison between flow properties
calculated from continuous indentation test
and those from uniaxial tensile test for (a)

304 stainless steel and (b) 99.97% copper.
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Fig. 4. Change of indentation load-depth
curve by applied residual stress
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Fig. 5. Variation of (a) hmax and (b) unloading
slope (S) with applied residual stress
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