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Table 1. Chemical composition(Wt, %)

C(SifMn/P (S |Ni|Cr (Mo |V [As {Sn |{Sb

0.3110.23|0.7610.00610.001/0.36/ 1.11 | 1.32 | 0.27 |0.0060.005/0.001

Table 2. Mechanical properties

r - Redoct

Ta’npemtmeEYleld STensﬂe [Elongation] l;,:tlon Hardness
(0 & g %) (Hv)

(MPa) | (MPa) area(%)

24 6652 | 8231 | 188 504 266
538 5335 | 5806 | 227

HB5 -

FEE, F37, 297

Table 3. Determination of aging time at 630°C for
equivalent microstructure serviced at 538°C

Time served
at 538 (h)| 22:900| 0,000} 75,000] 100,000 200,000} 300,000
Aging time
2 GOC (] 258 | 93 | 132 | 1820 | 3640 | 5460
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Fig. 1. Schematic diagram of experimental setup
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Fig. 2. Dependency of electrical resistivity on aging time
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Fig. 3. Dependency of FATT on aging time
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Fig. 7. Microstructure of 1Cr-1Mo-0.25V steel
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Evaluation of Toughness Degradation of 1Cr-1Mo-0.25V
Steel by Electrical Resistivity
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Korea Research Institute of Standards and Science, Taejon 305-600
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Abstract Remaining life of turbine rotors with a crack can be assessed by the fracture toughness of the
aged rotors at service temperature. DC potential drop measurement system was constructed in order to
evaluate material toughness nondestructively. Test material was 1Cr-1Mo-0.25V steel used widely for
turbine rotor material. Seven kinds of specimen with different degradation levels were prepared according
to isothermal aging heat treatment at 630°C. Electrical resistivity of test material was measured at room
temperature. It was observed that material toughness and electrical resistivity decreased with the increase
of degradation. The relationship between fracture toughness and electrical resistivity was investigated.

Fracture toughness of a test material may be determined nondestructively by electrical resistivity.
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