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Finite Element Analysis for Wall Thinned Steam Generator Tubes
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Abstract : Failure assessment of steam generator tube are very important for the integrity of energy plants. In

pipes of energy plants, sometimes, the local wall thinning may result from severe erosion-corrosion damage.

Recently, the effects of local wall thinning on fracture strength and fracture behavior of piping system have

been well studied. In this paper, the elasto-plastic analysis is performed by FE code ANSIS on steam

generator tube with wall thinning. We evaluated the failure mode, fracture strength and fracture behavior from

FE analysis. It was possible to predict the crack initiation point by estimating true fracture ductility under

multi-axial stress conditions at the center of the thinned area.
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Table 2 Chemical composition [wi%] Fig. 1 Schematic of shape and dimensions of wall
Material | Ni | Cr | Fe | Mn | Si C | Al thinned steam generator tube
Inconel 690[ Bal. | 30 | 9.5 [0.35[0.25(0.01]0.25
Table 3 Specimen geometries
. Thinned Thinned .
Specimen . Failure
No ratio length mode
| (d/t) (¢, mm)

FE-SGT-1 0.0 0 Ovalization

FE-SGT-2 0.3 5 Ovalization (a) 1/4 FEM modeling used

FE-SGT-3 0.3 20 Buckling

FE-SGT-4 0.3 40 Buckling Wall

thinned

FE-SGT-5 0.6 5 Buckling area

FE-SGT-6 0.6 20 Buckling

FE-SGT-7 0.6 40 Buckling

FE-SGT-8 0.8 5 Buckling

FE-SGT-9 0.8 20 Buckling (b) Detail of (XX) region in (a)
FE-SGT-10 0.8 40 Buckling Fig. 2 An example of FEM model
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