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Toughness Degradation Evaluation of Turbine Rotor Steel Using Charpy Specimen
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ABSTRACT

Miniaturized specimen technology permits mechanical behavior to be determined using a minimum
volume of material. because it is almost impossible to sample the conventional specimen for the fracture
toughness test without damage to the rotor. In addition, it is difficult to collect a large amount of actual
turbine rotor steels. Hence seven kinds of specimen with different degradation levels were prepared by
isothermal aging heat treatment at 630T. Test material was 1Cr-1Mo-0.25V steel which was widely
used for turbine rotor material. The relation between fracture toughness and DBTT was investigated.
The characteristics of miniaturized impact specimens technique was discussed. Finally, the estimating
method of fracture toughness using a single impact specimen was introduced.
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Fig. 1. Dimensions of conventional and miniature

Charpy specimens.
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Table 1 Comparison of specimen dimensions
and experimental parameters

Conventional{ Miniature

Charpy Charpy

specimen specimen
<Specimen>
Thickness, B 10.00 450
Depth, H 10.00 450
Length, L 55.00 12.70
Notch depth, a 2.00 0.90
Notch-root radius, r 0.25 0.25
<experimental>
Punch radius 8.00 8.00
Punch tip width 4,00 4,00
Anvil radius 1.00 1.00
Anvil spacing 40.00 11.40
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Fig. 2. CVN energy transition behavior as a
function of test temperatures.
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Fig. 3. Dependence of DBTT on aging time.
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Fig. 4. Relation between excess temperature and
Charpy impact energy.
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Fig. 5. Relation between excess temperature and
Charpy impact energy.
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