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A Study on Utilizing Instrumented Indentation Technique for Evaluating
In-field Integrity of Nuclear Structures
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Abstract Power generating unit structures are designed and built to meet standard to secure its safety for expected
life time. As the structures have been exposed to combined environment, degradation of structure material is
accelerated and it can cause unexpected damage; evaluating precise mechanical properties of weak site like welded
area is an essential research area as it is directly connected to safety issues. Existing measuring technique like
tensile test requires specific size in testing specimen yet it is destructive method which is hard to apply on
running structures. To overcome above mentioned limitation, IIT is getting limelight as it is non-destructive and
simple method. In this study, latest technique is introduced to evaluate tensile property and residual stress by
analyzing stress field occurs under the indenter while T is performed. Test on welded area, the weak site of
nuclear structures have been practiced and confirmed that IIT can be usefully applied to evaluate integrity in
industry.
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stress

residual

interaction between
and hydrostatic stress in the incompressible

core of an elastic/plastic indentation

Fig. 4 Stress
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Fig. 3 Variation of indentation loading curves with
changes in the stress state
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Table 1 Tensile properties measured by tensile test
and indentation test

Yield Strength Ultimate Tensile Strength
(MPa) (MPa)

Material

Error . Error
Tension 1T

Tension 1T (%) (%)

SS400 2578 2409 -6.6 508.0 5120 038
S45C 362.7 358.0 -1.3 774.2 7615 -16

SCM21 2710 311.2 1438 653.4 656.3 04

STS403 3353 3121 -69 671.5 661.1 -1.6
STS410 3665 3328 92 669.0 7022 5.0

STS420J)2 3985 3841 -3.6 797.7 762.1 -45
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Specimen : API Plate
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Fig. 8 Tensile properties measured by indentation

Fig. 9 Residual stresses measured by saw cutting
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