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Strain Distribution Measurement for Wall Thinning Defect in Pipe Bends by ESPI
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Abstract

Put Abstract text here The strain distribution measurement for wall thinned pipe bends by ESPI is
presented. Defect types observed in the steel piping in the nuclear power plants (NPP) are the crack at the
weld part and the wall thinning defect in the pipe bends. Especially, the wall thinning defects in the pipe
bends due to the flow-accelerated corrosion (FAC) is a main type of defects observed in the carbon steel
piping system. ESPI is one of the optical non-destructive testing methods and can measure the stress and the
strain distribution of the object subjected by the tensile loading or the internal pressure. In this paper, the
strain distribution of the wall thinned pipe bends due to the internal pressure will be measured by ESPI
technique and the results are discussed. From the results, the size of the wall thinning defect can also be

measured approximately.
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Fig. 1 Schematic of in-plane displacement sensitive
interferometer
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J Viewing Direction

Fig. 2 Optical path tracing
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Fig. 3 Shape and dimension of pipe bend specimen
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Table 1 Type of specimen

Defect Defect Minimum
ID No length width thickness Defect
Ll arm (N1 N\ £ (rara) location
(7 Oy Wi [ Ly
SP-4 1 0.25 2 Evtradae
SP-5 1 0.125 2
SP-15 1 0.25 2
Intrados
SP-16 1 0.125 2

(a) Extrados

(b) Intrados

Fig. 4 Shape and location of wall thinning defect
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Fig. 5 ESPI Sensor and pipe bend position for extrados
wall thinning defect
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Fig. 8 Strain distribution for Intrados specimen
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