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Resear ch on Finite Element Method Modeling Techniques of M agnetic
Flux Leakage Testing for Oil Pipe

Abstract

Finite element method (FEM) is commonly used in analysis of magnetic flux leakage
(MFL) of defect of oil pipe. It is effective implement to obtain large numbers of MFL
signals for constructing database instead of using experimental method. According to
actual parameters of inspection equipment, magnetostatic and transient finite element
models are established. Parameters of exciters, inspecting velocity and size of defects
are analyzed using two models respectively. By analyzing both static and transient
simulation results, limitation that uses magnetostatic model to simulate MFL of defects
of oil pipe is concluded. When velocity of pipe is over 5m/s, simulating with
magnetostatic model suffers somewhat inaccuracy. Although accurate results are
usually obtained with transient model, too many computational costs are necessary. At
last, the requirements of using magnetostatic model to simulate MFL of defects in steel
pipe are presented.
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