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Experimental and Computational Study on Creep Crack Growth Behavior

of Heat Resisting Steels
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Masaaki TABUCHI, National Institute for Materials Science, Sengen1-2-1, Tsukuba

Prediction of initiation and growth of creep voids and cracks under multi-axial stress.condition is important for the
reliability assessment of high temperature structural components. We have reported that the creep crack growth rate
increased as the specimen thickness increased dueto the three dimensional mechanical constraint effects. We have
also reported that the creep crack growth'rate~ﬂcb§xld’ be characterized by creep ductility, whereas it was accelerated

due to the creep damages formed ahead of the.

rack tip; Based on these experimental results, the three dimensional

FEM analysis code has been developed. The; growth of creep crack is computed based on the critical strain criteria
under multi-axial stress condition. In order o analyze the formation and growth of creep damaged zone, the va-
cancy diffusion equation under multi-axial stress ‘condition is solved. The effect of creep ductility, mechanical con-
straint and creep damages on creep crack growth properties can be successfully simulated. i
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Fig.1 Relationship between creep crack growth rate, da/dt, vs. C*.
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Fig.5 2D FE model of CT specimen.
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Fig.6 Comparison of experimental and computational relation
between da/dt vs. C* parameter.
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Fig.7 Effect of creep ductility under multi-axial stress condition on
crack growth analysis.
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Fig.8 3D model and equivalent creep strain contour.
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Fig.9 Three-dimensional calculation for creep crack growth.
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Fig.10 Changes of vacancy concentration ahead of
the crack tip during creep.
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Fig.11 Computed example of creep crack growth
taking the diffusion into account.
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