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Evaluation of Deformation and Strength of Wall Thinne Pipes
by Finite Element Analysis
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ABSTRACT: Fracture behavior and pipe strength are very important to the integrity of energy plants, ocean structures, and so forth.
The pipes of energy planis and ocean structures are subject to local wall thinning, resulting from severe erosion-corrosion damage.
Recently, the effects of local wall thinning on fracture strength and fracture behavior of piping systems have been the focus of many
studies. In this paper, the elasto-plastic analysis is performed by FE code ANSYS on straight pipes with wall thinning. We evaluated
the failure mode, fracture strength and fracture behavior, using FE analysis. Also, the effect of the axial strain on deformations and

failure modes was estimated by FE analysis.
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Fig. 1 Schematic example of the wall thinned pipe
shape and the four-point bending load used at
FE analysis

Table 1 Mechanical properties

Tensile strength Yield strength Elongation

Material Ou Gy
[MPa] [MPa] [%]
STS370 402 273 28

Table 2 Chemical composition [wt%]

Material C Si
STS370 0.25

Mn P S
0.17 0.5 0.035  0.035
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Fig. 2 An example of FE analysis modeling for thinned
pipe specimen
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