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Development of creep-fatigue evaluation method for stainless weld metal based on
the microstructure of the material

- 1. Fundamental analysis for model development -

Asayama, T, Hasebe, S, VWada, V.

Abstract

Construction cost of future large scale FBRs is expected to be much reduced by
the wider application of welded joints. The authors have been developing the
creep-fatigue evaluation met L0€-v6 OIV6NL ONdipts for structural materials of
FBRs. The authors have developed an analytical model for the assessment of the
stress/strain concentration within welded joints caused by the difference of
mechanial properties of base metal, HAZ and base metal. On the other hand, no
analyticlal model has been presented for the assessment of strength reduction of
weld metal caused by the microstructural degradation due to long term high
temperature service. The authors is now developing-an analytical model called
Material Microstructure Model. In the model, creep-fatigue crack initiation
adjacent to the delta ferrite and sigma phase is evaluated by the analysis of
micro-scale stress/strain concentration and creep-fatigue damage concentration.
Fundamental analyses of the model were performed and the following observations
were made.

(1) The model well reproduced the creep-fatigue behavior of weld metal.

(2) The model well estimated the creep-fatigue life of weld metal up to 10°%hs.
(3) The model is expected to be reasonably applied to the much longer term creep
-fatigue evaluation provided the assuptions needed are optimized.

Furthermore, the assuumptions to be optimized were examined.

% Structure and material reserch section, Advanced technology division, OEC.
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Figure 1 Precipitation of sigme-phase in 308 weld metal due to aging at 550°C
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Figure 4(3) Stress/strain concentration adjacent to the forrite and signa-phase
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ferrite/sigma and austenite (Cr content:9%, strain range:0.5%, stress component)
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Figure 7 Creep-fatigue evaluation of weld metal by the Material Microstucture
Model
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Assumptions to be optimized in the Material Microstructure Model
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