Accepted Manuscript

Title: Effects of excitation system on the performance of
magnetic-flux-leakage-type non-destructive testing

Authors: Yu Chang, Jingpin Jiao, Guanghai Li, Xiucheng Liu,

Cunfu He, Bin Wu

PII:
DOI:
Reference:

To appear in:

Received date:
Revised date:
Accepted date:

S0924-4247(16)30990-6
http://dx.doi.org/doi:10.1016/j.sna.2017.08.009
SNA 10263

Sensors and Actuators A

24-11-2016
2-3-2017
3-8-2017

Please cite this article as: Yu Chang, Jingpin Jiao, Guanghai Li, Xiucheng
Liu, Cunfu He, Bin Wu, Effects of excitation system on the performance
of magnetic-flux-leakage-type non-destructive testing, Sensors and Actuators: A
Physicalhttp://dx.doi.org/10.1016/j.sna.2017.08.009

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.sna.2017.08.009
http://dx.doi.org/10.1016/j.sna.2017.08.009

Effects of excitation system on the performance of magnetic-flux-

leakage-type non-destructive testing

Yu Chang' Jingpin Jiao' Guanghai Li* Xiucheng Liu' Cunfu He' Bin Wu'

(1. College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology,
Beijing 100124 China)

(2. China Special Equipment Inspection and Research Institute, Beijing 100013 China)
Highlights

o The effects of the structural design and parameters of the excitation system on
performance of MFL testing was investigated using parameterized FE;

e A parameter optimization method, combining parameterized FE with genetic algorithm,
was proposed to optimize the dimensions of the yoke;

e A MFL sensor with a preferred structural design and preferred parameters of the
excitation system was proposed;

e The superior performance of the MFL sensor with the preferred excitation system was

validated experimentally.

Abstract: The effects of excitation system on the performance of magnetic flux leakage (MFL)-type non-
destructive testing were investigated. The investigation employed parameterized finite element analysis of the

MFL testing of ferromagnetic samples to reveal the effects of the structural design and parameters of the excitation
system, including the geometry and dimensions of the yoke, lengths and positions of coils and thickness of the
shielding layer. Moreover, a parameter optimization method, combining parameterized finite element analysis with
a genetic algorithm, was proposed to optimize the dimensions of the yoke and thus obtain maximum magnetic flux
leakage. Simulation and optimization results were used to propose an MFL sensor with a preferred structural
design and preferred parameters of the excitation system. Comparative experiments were conducted to validate the
numerical simulation results. The experimental results agreed well with the results of numerical simulation, and

the superior performance of the MFL sensor with the preferred excitation system was validated.
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