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Abstract: The pipelines are apt to erosion or corrosion because of the high-speed flow of water and steam

with high temperatures or high pressures. This study was carried out a finite element analysis (FEA) and

an experimental for the fracture behavior of T-joint pipes with local wall thinning under internal pressure.

Local wall thinning was machined on the pipes in order to simulate erosion and corrosion of the metal.

The configurations of the eroded area included an eroded ratio of d/t=0.80~0.963 and an eroded length

of 1=25 mm, 50 mm, and 102 mm. Three-dimensional elastic-plastic analyses were also carried out using

FEA, which accurately simulates failure behaviors.

In regards to the relationship between pressure and

eroded, the criterion that indicates what can be used safely under operating pressure and design pressure

were obtained from FEA. The FEA results were in relatively good agreement with that of the experiment.

Key Words : Internal pressure, Outer wall thinning, T-joint pipe, FEA, Erosion/corrosion, Failure behavior
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Table 1 Specimen geometries

Specimen No. | Wall thinning | Eroded length
ratio, d/t 1 (mm)
TP-1 0.00 0
TP-2 0.80
FEA | TP-3 0.88 25
TP-4 0.92
TP-5 0.92 50
TP-6 0.80
TP-7 0.88 102
TP-8 0.92
TP-9 0.856
Exp TP-10 0917 25
| TP-11 0.963
TP-12 0.957 50
TP-13 0.844
TP-14 0.933 102
TP-15 0.943

(a) (b)
Fig. 2 An example of the FEA model. (a) 1/4
modelling, (b) Detail of thinning part
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Fig. 3 True stress-true strain curve for FEA
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