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Prediction of Creep Rupture Time and Strain of Steam Pipe Accounting
for Material Damage and Grain Boundary Sliding

Sung-Ho Hong
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Abstract

Several methods have been developed to predict the creep rupture time of the steam pipes in
thermal power plant. However, existing creep life prediction methods give very conservative
value at operating stress of power plant and creep rupture strain cannot be well estimated.
Therefore, in this study, creep rupture time and strain prediction method accounting for material
damage and grain boundary sliding is newly proposed and compared with the existing experimen-
tal data. The creep damage evolves by continuous cavity nucleation and constrained cavity
growth. The results showed good correlation between the theoretically predicted creep rupture
time and the experimental data. And creep rupture strain may be well estimated by using the
proposed method.
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Fig. 1 Cavitating grain boundary facet
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