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Finite element analysis of crack growth in pipeline

Milan Zmindak, Jozef Meko, Zoran Pelaghndrej Zrak 5
Faculty of Mechanical Engineering, University oflida, Univerzitna 1, 01026 Zilina. Slovak Republig-mail:
milan.zmindak@fstroj.uniza.sk, jozef.mesko@fstnojza.sk, zoran.pelagic@fstroj.uniza.sk, andrejzrgk@il.com

The paper presents a short crack theory together wh the finite element method (FEM), which is usedd model
crack initiation during the operational phase of apipeline. To simulate the crack, the virtual crackextension (VCE)
method, implemented in the FE code, is used. Thigaper describes the modelling and simulation of a elded
pipeline with initiated crack in the beginning. A FEM modelling procedure for analysing the stress irgnsity factors
(SIF’s) and J- integral for two practical problemsis presented. For the first problem the commerciakoftware
ANSYS was used to calculate the crack parameters im straight pipe with a radial crack. The second poblem
deals with an axial crack tip in the main pipe of avelded tubular Y-joint. For this problem numerical results for
calculated crack parameters and contour integrals i@ presented. The parameters were calculated by conercial
software ABAQUS. For J-integral evaluation, the regpn on the surface of the blunted notch should besed to
define the crack front.
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