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Abstract 
 

Magnetic Barkhausen noise (MBN) signals were measured on a non-oriented electrical 

steel through all the thermomechanical processing stages, i.e. hot rolling, hot band annealing, 

cold rolling and final annealing. The temperature of the final annealing was varied from 600°C to 

750°C so that the steel consisted of partially or completely recrystallized microstructures and 

different levels of residual stresses. The angular MBNrms (root mean square) values were 

compared to the texture factors in the same directions, the latter being calculated from the 

crystallographic texture measured by electron backscatter diffraction (EBSD). It was found that, 

in the cold-rolled, hot-rolled and completely recrystallized steels, the angular MBNrms followed a 

cosine function with respect to the angle of magnetization, while in partially recrystallized state 

such a relation does not exist. After cold rolling, the maximum MBNrms was observed in the 

rolling direction (RD) and the minimum MBNrms was in the transverse direction (TD), which 

was inconsistent with the magnetocrystalline anisotropy as indicated by the texture factor. After 

hot rolling, the maximum and minimum MBNrms values were observed in the TD and RD, 

respectively, exactly opposite to the cold-rolled state. If the steel was completely recrystallized, 

the maximum MBNrms was normally observed at a direction that was 15°-30° from the minimum 

texture factor. If the steel was partially recrystallized, both the magnetocrystalline anisotropy of 

the material and the residual stress contributed to the angular MBNrms, which resulted in the 

deviation of the relationship from a cosine function. The relative strength of the two factors 

determined which factor would dominate the overall magnetic anisotropy.   
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