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ABSTRACT

As Cr-Mo-V steels have excellent mechanical and creep properties at elevated temperatures, they are

extensively used in power plants. However, the steam turbine components are supposed to have suffered

material degradation during long-term service at elevated tenperatures. Many efforts have been made to

assess the safety and residual life of these components by means of non-destructive methods such as plas-

tic replication, hardness and electric resistance techniques. Recently, a parameter correlating hardness

changes during long-term heating to those during creep was introduced and it was named 'G parameter’.

The electric resistivity as well as hardness are affected by damage accumulation, but there have been

no efforts to correlate G parameter to resistivity changes. In this study, relationship between G parameter

and changes in electric resistivity was investigated using artificially aged Cr—Mo—V steel. It is well under-

stood that G parameter can be applied to electric resistance techmique.
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Table 1. Chemical composition of Cr-Mo-V steel. (wt. %)
T
C Si Mn P S Cu Ni Cr Mo \Y Sol Al
0.31 0.29 0.80 0.015 0.022 0.21 0.39 1.19 g 1.42 0.25 0.006
Table 2. Mechanical properties Cr-Mo-V steel. (Gage length . 20mm)
YS(MPa) UTS(MPa) Elongation( %) RA(%) Vickers Hardness(5kgf)
686 843 18 49 264
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Fig. 1. Vickers hardness as a function of aging time
(thermally aged at 630°C).
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Fig. 2. Test temperature dependence of electric
resistivity (thermally aged at 630°C).
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Fig. 3. Electric resistivity as a function of aging
time (thermally aged at 6307C ).
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Fig. 4. Relationship between resistivity ratio and G-pa
rameter.
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Comparisons of resistivity ratio vs. G-pa-
rameter relations between the aged and
crept materials.

crept materials.
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