
Accepted Manuscript

Non-destructive evaluation of ferromagnetic material thickness using Pulsed Eddy
Current sensor detector coil voltage decay rate

Nalika Ulapane, Alen Alempijevic, Jaime Valls Miro, Teresa Vidal-Calleja

PII: S0963-8695(17)30600-X

DOI: 10.1016/j.ndteint.2018.08.003

Reference: JNDT 2012

To appear in: NDT and E International

Received Date: 19 October 2017

Revised Date: 16 July 2018

Accepted Date: 7 August 2018

Please cite this article as: Ulapane N, Alempijevic A, Miro JV, Vidal-Calleja T, Non-destructive evaluation
of ferromagnetic material thickness using Pulsed Eddy Current sensor detector coil voltage decay rate,
NDT and E International (2018), doi: 10.1016/j.ndteint.2018.08.003.

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.

https://doi.org/10.1016/j.ndteint.2018.08.003


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Non-destructive evaluation of ferromagnetic material
thickness using Pulsed Eddy Current sensor detector

coil voltage decay rate
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Abstract

A ferromagnetic material thickness quantification method based on the decay

rate of the Pulsed Eddy Current sensor detector coil voltage is proposed. An

expression for the decay rate is derived and the relationship between the decay

rate and material thickness is established. Pipe wall thickness estimation is

done with a developed circular sensor incorporating the proposed method, and

results are evaluated through destructive testing. The decay rate feature has a

unique attribute of being lowly dependent on properties such as sensor shape

and size, and lift-off, enabling the method to be usable with any detector coil-

based sensor. A case study on using the proposed method with a commercial

sensor is also presented to demonstrate its versatility.
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1. Introduction

Pulsed Eddy Current (PEC) sensing is considered as a more versatile mem-

ber of the family of Eddy Current (EC) Non-destructive Evaluation (NDE)

techniques [1]. Since EC inspection techniques are severely affected by the skin
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