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A Study on the Evaluation of Material Degradation of 1Cr-1Mo-0.25V
Steel using Ball Indentation Method

Chang-Sung Seok*, Jeong Pyo Kim**, and Ha Neul Ahn***

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 propertics. BI(Ball Indentation) test has a potential to replace conventional fracture tests
like a uniaxial tensile test, fracture toughness test, hardness test and so on. In this paper, we would like to present
the aging evaluation technique by the BI method. The four classes of the thermally aged 1Cr-1Mo-0.25V
specimens were prepared using an artificially accelerated aging method. Tensile tests, fracture toughness tests,
hardness tests and BI tests were performed. The results of the BI tests were in good agreement with fracture
characteristics by a standard fracture test method within 5%. The IDE(Indentation Deformation Energy) of a BI
technique as a new parameter for evaluating a degradation was suggested and the new IDE parameter clearly

depicts the degradation degree.

Key Words : Ball Indentation Method (%), Degradation (€ 3}), Yield Strength(35 7 =), Tensile Strength
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Table 1 Chemical composition

Wt. %
C Si Mn S P Ni Cr Mo v Sn
0.29 0.01 0.74 0.004 0.007 0.060 1.29 1.24 0.25 0.0047
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Table 2 Test results of degraded 1Cr-1Mo-0.25V steel

Tensile Test Vickers Fracture BI Test
Degraded Hardness Test
. . Toughness
Time Yield | Tensile [Brinell Test Ko Yield | Tensile Strain Brinell {EF IDE
(hour) Strength | Strength Hardness [Nmm¥?] |Strength | Strength | Hardening | Hardness [m/mm] | [mJ/mm]
[MPa] | [Mpa] | Number] [MPa] | [MPa] | Exponent | [HB]

0 711.1 843.6 292.5 3863 689.5 837.0 0.070 289.0 560.3 286.6
453 533.0 676.1 2453 3304 558.4 681.5 0.080 234.0 459.7 232.9
933 481.0 6153 218.0 2761 499.8 607.4 0.089 209.0 414.8 208.2
1820 449.8 5823 196.4 1771 466.1 561.9 0.109 194.0 386.0 192.7
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