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Abstract : A fatigue damage cansed by cyclic load is considered as one of the important failure mechanisms that
threaten the integrity of structures and components in a nuclear power plant. In ASME code section III NB, the
fatigue analysis procedure and standard S-N curves for the class 1 components are described and these criteria should
be met at the design step of components. As the current ASME S-N curves are based on the very conservative assurnp-
tions such as a local stress concentration effect, immoderate transient frequencies and a constant Young's modulus,
however, they can not precisely address the fatigue behavior of components. In order to find out the technical solu-
tion for these problems, a number of researches and discussion have been carried out continuously at home and abroad
over the decades. In this study, detailed fatigue analyses for DVI nozzle with various mesh density of finite elements
were performed to evaluate effect of stress concentration factors on the fatigue analysis procedure and the excessive
conservatism of stress concentration factors are confirmed through the analysis results.
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Fig. 1. Fatigue evaluation procedure according to the ASME
Code NB—3200.
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Fig. 2. Fatigue analysis in ANSYS Code.
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Fig. 3. Configuration of DVI nozzle.
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Fig. 9. Cut location of DVI nozzle for fatigue evaluation,

Table 1. Stress concentration factors on each cut location

Location Inside Outside
Cut-A 1.27 1.0
Cut-B 1.3 1.0
Cut-C 1.0 1.61
Cut-D 1.0 1.5
Cut-E 1.0 1.5
Cut-F 1.0 1.5

Table 2, Finite elements of 7 meshes

Mesh No. No. of Elements
Mesh 1 1100
Mesh 2 3200
Mesh 3 4860
Mesh 4 6960
Mesh 5 9548
Mesh 6 11968
Mesh 7 13464
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