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Nondestructive detection of thickness variation in austenite stainless steel
using differential pulsed eddy current probe

M. Hojati'", M. Kashefi', S. Kahrobaee®

" Department of Materials Science and Metallurgical Engineering, Engineering Faculty, Ferdowsi
University of Mashhad, Mashhad, Iran

® Department of Materials Science and Metallurgical Engineering, Sadjad Institute of Higher
Education, Mashhad, Iran

Abstract

The pulsed eddy current (PEC) is an electromagnetic NDT approach which is principally
developed for the detection of surface and sub surface flaws. In contrast to traditional eddy
current, the PEC employs a non sinusoidal excitation such as a pulse or square wave. Thus,
the penetration of induced currents will be more and larger amount of information will be
extracted from the bulk of the materials. In this study, a differential probe for the PEC
system has been fabricated to detect the thickness variation in austenite stainless steel (304L)
specimens. A steel test sample was prepared with a thickness that varied from 1 mm to 5 mm
accurately. The designed differential probe contains an excitation coil with two pickup coils
which are placed at the axial center of the excitation coil. The excitation coil receives pulse
currents from the function generator and then induces the eddy currents in the specimen; the
induced eddy current fields were recorded by the pickup coils. Evaluating the features of the
detected pulse, reasonable relation between peak characteristics (peak value and time to
zero) and thickness of the tested samples were established. The results show acceptable
accuracy of the proposed method in thickness measurement of stainless steel parts.

Keywords: Pulsed eddy current; Thickness measurement; Austenite stainless steel; Pulse
characteristics
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