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Abstract : As huge energy transfer systems like a nuclear power plant, steam power plant and petrochemical
plant are operated for a long time, mechanical properties are changed by degradation. The life time of the systems
can be affected by the mechanical properties. So determination of the integtity of the metallic structure is required
either to endsure that failure will not occur during the service life of the components or to evaluate the lifetime
extension of the structure. An automated ball indentation(ABI) method was developed as a non-destructive
technique for evaluating the integrity of such metallic components. In this paper, we would like to present the
aging evaluation technique by the ABI method. The five classes of the thermally aged CF8M specimens were
prepared using an artificially accelerated aging method. After holding 100, 300, 900, 1800 and 3600 hours at 430
°C, the specimens were cooled down using water to room temperature respectively. The tensile test, hardness test,
charpy impact test, ABI test were performed. The results of the fracture test were compared with those of ABI
test and the new evaluation technique of the integrity of metallic structures was developed.

Key Words : Automated Ball Indentation Test(2H5 +dA1¥), Degradation(&d 3}), Aging(Al &), Fracture
test(3 3] A]H)
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Table t. Chemical composition of CF8M  (wt. %)
Composition

C Mn P S Si |Ni| Cr {Mo| Cu

0.074 | 1.21 [ 0.0318]0.0126 | 1.14|9.59| 18.67 | 2.73
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g. 1. Room~temperature charpy v-notch toughness as a
functional isothermal exposures of water-quenched
Fe-29Cr- 4Mo -2Ni alloy
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Table 2. Mechanical properties of materials

Virgin | 100hr | 300hr | 900hr | 1800hr | 3600hr

531 539 620 620 624 580

Tensile St. MPa MPa MPa MPa | MPa | MPa

ElL 68.6% | 63.5% | 67.9% | 67.3% | 59.8% | 41.6%

Rof A 46.5% | 36.0% | 43.4% | 37.2% | 34.1% | 30.3%
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