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Analyzing Barkhausen Noise to evalute grain size and mechanical
properties of steel sheets

M. Kashefi, A. R. Saheb Alam” and S. Ghanei
Department of Materials Science and Metallurgical Engineering, Engineering Faculty, Ferdowsi University of
Mashhad

Abstract

The grain size has the most influence on mechanical properties of sheet materials. Traditionally, destructive
methods such as microstructure observation are used to determine grain size, combined with image processing
software. These methods are time consuming and costly, in nature. In the industry and in mass production lines,
time and cost are two importance factors. Barkhausen Noise analysis (BN) is a new nondestructive technique
which can perform the test online. The BN method relies on  physical properties (magnetic properties) of
materials such as microstructure, grain size, chemical composition and residual stresses. The abrupt changes in
magnetic flux in around a sample are the basic of this method. The change in magnetic field is due to abrupt
motions of domain walls (DW). In the present a low carbon steel sheet was held in different austenite
temperature (900-1050C°) and cooled in different rates. The density difference in grain boundaries in the
samples with variation grain size has be key affect on domain wall motions. Finally, the analysis of BN signals
was compared with grain size measurements via image processor software CLEMEX as well as tensile test
results which show existence of a good correlation between these two methods. The fine-grain samples have
larger BN signals, because of larger fractional volume of grain boundaries that act as pin sites for the domain
walls unpinning.

Keywords: Barkhausen noise; Nondestructive test; Grain size; mechanical properties
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