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Evaluation of Material Degradation Using Electrical
Resistivity Method
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Abstract

The remaining life estimation for the aged components in power plants as well as chemical plants
are very important beacuse mechanical properties of the components are degraded with time of service
exposure in high temperature. Since it is difficult to take specimens from the operating components to
evaluate mechanical properties of components, nondestructive techniques are needed to estimate the
degradation. In this study, test materials with 4 different degradation levels were prepared by isothermal
aging heat treatment at 6307C. And the DC potential drop method and destructive methods such as
tensile, Kic and hardness tests were used in order to evaluate the degradation of 1Cr-1Mo-0.25V steels.
The objective of this study is to investigate the possibility of the application of DCPD method to
estimate the material degradation, and to analyse the relationship between the electrical resistivity and
the degree of material degradation.
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Fig. 1 Configuration of specimen boundary and 4
point probe
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Table 1 Chemical composition of 1Cr-1Mo-0.25V
steel (wt%)
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Table 2 Aging time at 630°C for equivalent
microstructures serviced at 538°C
Service
Time at
. 0 15,000 | 25,000 | 35,000 | 50,000 | 100,000
538T
(hour)
Aging
- .
e atl o b o3 | oas3 | 634 | 933 | 1820
630C
(hour)
] 1
‘ |
- 35 2 35 10
Type A Type B

Type C

Fig. 2 Shape and dimensions of specimens for
electrical resistivity test (unit: mm)
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Fig. 3 Effect of degraded time on electrical
resistivity
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Table 3 Uncertainty of resistivity
Average .
Specimen Degraded resistivgity Uncertainty
time [hr] [%6]
[ Qcm)
0 21.80 0.113
15000 20.96 0.159
25000 20.76 0.186
Type A 35000 20.63 0.066
50000 20.57 0.121
100000 20.57 0.089
0 21.46 0.061
15000 20.52 0.052
25000 20.22 0.100
Type B 35000 19.91 0.042
50000 19.85 0.126
100000 19.89 0211
0 21.95 0.084
25000 20.72 0.019
Type C 50000 20.45 0.109
100000 20.32 0.136
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Fig. 4 Effect of degraded time on electrical
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Fig. 8 Effect of degraded time on non-dimensional
electrical resistivity
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