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Abstract

An elastic-viscoplastic finite element analysis is performed to investigate detailed growth behavior of
creep cracks and the numerical results are compared with experimental results. In Cr-Mo steel stress
fields obtained from the crack growth method by mesh translation were compared with both cases that
the secondary creep rate is only used as creep material property and the primary creep rate is included.
Analytical stress fields, Riedel-Rice(RR) field, Hart-Hui-Riedel(HR) field and Prime(named in here)
field, and the results obtained by numerical method were evaluated in details. Time vs. stress at crack
tip was showed and crack tip stress fields were plotted. These results were compared with analytical
stress fields. There is no difference of stress distribution at remote region between the case of Ist
creep rate + 2nd creep rate and the case of 2nd creep rate only. In case of slow velocity of crack
growth, the effect of 1st creep rate is larger than the one of fast crack growth rate. Stress fields at
crack tip region are, in order, Prime field, HR field and RR field from crack tip.
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(a) Mesh Configuration of Initial Crack Length

[ Il

HH

TP TTd

A

(b) Mesh Configuration of Final Crack Length

- -

] 111 1

55 B :

(c) Detailed Mesh “A"

I

(d) Detailed Mesh "B"

Fig. 1 The mesh used in the finite element analysis
of a compact specimen.
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Fig. 3 The stress distributions of 1st creep rates +
2nd creep rates and 2nd creep rates only.
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stress fields.
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