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The Optimization of Experimental Conditions of Continuous Indentation
Test for Tensile Properties Evaluation
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Abstract : The continuous indentation test, which measures indentation depth with applied load, has been used to
evaluate the tensile properties whose accuracy can vary depending on such experimental conditions as maximum
depth ratio, indenter radius, number of unloadings and unloading ratio. In this study, Taguchi method, one of the
designs of experiment, was applied to quantify the effects of the experimental conditions effectively. Using a signal-
to-noise ratio calculated from the error in the indentation tensile properties, the optimum values of the experimental
conditions were presented. The indentation tensile properties from the load-depth curves with the optimum
conditions showed better accuracy than those with existing conditions.
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Fig. 1. The load-depth curve obtained in continuous indentation
test.
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Fig. 2. The schematic diagram of spherical indentation.
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Table 1. The experiment schedules built by design of experiment

Number of . Rago of Indenter radius Un.loa_dmg

No. unloads m(.ientanon depth (mm) ratio
to indenter radius (%)

1 15 0.5 0.5 50
2 15 04 0.25 100
3 15 0.6 0375 30
4 7 0.5 0.25 30
5 7 04 0.375 50
6 7 0.6 0.5 100
7 10 05 0375 100
3 10 04 0.5 30
9 10 0.6 0.25 50

Fig. 3. AIS2000 used for continuous indentation test in this study.
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Table 2. The tensile properties of seven steels used in this study

. Yidsrength ™ ok hardening  Uniform
Material (MPa) strength exponent elongation
(MPa)

SCM400 605 955 0.182 0.0965
STD61 338 755 0.229 0.202
SK3 244 691 0.264 0.182
A335-P12 285 583 0232 0244
A335-P91 570 m 0.114 0.108
KPS 766 1003 0.123 0.0689
A106 334 670 0222 0.156
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