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Abstract—Development of eddy current testing makes possible for the inspection of the conductivity 
variations, inspection of surface and beneath the surface of conductivity materials and liftoff property to 
characterize nonconductive materials.This paper deals with impedance analysis and analyzes liftoff 
distance effect using numerical method on eddy current testing. The focus of this paper is to first 
characterize impedance values under measurement with ferrite pot core probe in eddy current testing. 
Pot coreshaping probe used in this work offers a number of advantages, including self-shielding, space 
efficiency, convenience, good temperature stability and low losses. In addition, utilization of pot core 
shaped probe makes the edge effect on test sample avoidable. Secondly, a liftoff distance effect using a 
polynomial model is introduced and can be mitigated on zero of liftoff distance effect for measured data. 
This research allows to present the possibility of pot core shaped probe utilization and analytical 
approach for lift off distance effect. 

Keyword - Impedance characteristics, liftoff distance effect, multi-frequency technique, polynomial 
approach, eddycurrent testing. 

I. INTRODUCTION 

In nondestructive testing, electromagnetic methods use electromagnetic sources in order to extract properties 
of under test samples. In order to extract its properties of under test samples in nondestructive testing, 
electromagnetic methods use electromagnetic source into the inspected material.One of the conventional 
electromagnetic methods utilized for the inspection of conductive materials such as copper, aluminum or steel is 
eddy current nondestructive testing [1]. Eddy current nondestructive testing is specialized on employment for 
certain applications such as flux leakage, remote field eddy current, and impedance analysis with multi-
frequency. Multi-frequency Eddy current technique, in particular, can be applied for the optimization of several 
performance variables such as sensitivity and penetration used in eddy current testing [2].The principle of the 
eddy current technique is based on the interaction between a magnetic field source and the test material. This 
interaction induces eddy currents in the test piece and it can detect the presence of very small cracks by 
monitoring changes in the eddy current flow [3]. 

Development of eddy current testing makes possible for the inspection of the conductivity variations, 
inspection of surface and beneath the surface of conductivity materials and liftoff property to characterize 
nonconductive materials. ECT systems typically have three parts – excitation coil, sensing probe device and 
signal processing for further analysis of material characteristics [4]. The liftoff between the ECT probe and the 
surface of specimenshas a strong influence on the acquired signals which is related with electromagnetic 
characteristics. In general, a very small, uniform lift-off is preferred for achieving better detection sensitivity to 
defects and for fast, reliable scanning.  

In this paper, we investigated impedance analysis with multi-frequency eddy current techniques and include 
developing techniques to account for analysis of liftoff variations on sample surface among several liftoff 
distance effect works [5-7]. The fundamentals of eddy current inspection and analysis used in the main variables 
of this technique are presented in Sections 2. Section 3describes experimental system design and data analysis. 
Section 4 discusses results on acquired data from provided system and Section 5 presents conclusion of this 
research. 

II. EDDY CURRENT TESTING AND POLYNOMIAL APPROXIMATION 

A. Review of Eddy current testing 

Eddy currents are loops of electrical current induced by changing the magnetic field within a 
conductor.Eddy currents are closed loops of induced current circulating in planes perpendicular to the magnetic 
flux.  Interruptions in the flow of eddy currents, caused by imperfections, dimensional changes, or changes in 
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