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The Relation Between Barkhausen—noise Parameters and

Microstructure Factor in Low Alloy Steel
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Abstract

Austenitic grain size and magnetic Barkhausen noise (MBN) level have been
correlated in the heat treated low alloy SA 508 Gr. 3 reactor pressure steel
Specimens having different austenitic grain size have been prepared through heat
treatments simulating various thermal cycle. Microstructural examinations by OM and
SEM, and tensile tests by MTS were performed. Various BN parameters such as root
mean square(RMS) voltage, BN count(BNC), maximum peak of amplitude(MPA), ratio



of mean vs. high amplitude(RMHAD) and power spectrum density were obtained by
signal analysis including wavelet de-noising and fast Fourier transformation. The
grain sizes increased, but YS (yield strength) and UTS (ultimate tensile stress)
decreased with increasing heat treatment temperature. The grain size and mechanical
parameters are well correlated with the behavior of BN parameters. The results
indicated that domain wall pinning ability in the heat—treated materials are closely
related with grain size and mechanical characteristics such as YS and UTS.
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Fig. 2.1. Movement of domain wall in ferromagnetic material
Fig. 2.2. Occurrence of magnetic Barkhausen noise(BHN) and domain wall motion
in ferromagnetic material[5]
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Fig. 3.1. Schematic sketch of three heat treatments conditions.

Table 1. Chemical composition of SA508 steel
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Fig. 3.2. Schematic photograph of the experimental set—up
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Fig. 42. SEM micrographs showing coarsening of carbide
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Fig. 4.3 Carbide size and aspect ratio
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Fig. 4.5 Plot result of Barkhausen noise signal with heat treatment temperature
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