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Abstract 

Micromagnetic techniques for non-destructive evaluation exploit the abrupt local magnetization 

changes that arise within a ferromagnetic material subjected to an applied varying magnetic 

field.  Measurement and analysis of induced signals are used to infer material condition or properties. 

Micromagnetic methods include magnetic Barkhausen noise (MBN) and magneto-acoustic emission 

(MAE).  These techniques have been used in combination with other methods such as incremental 

permeability and upper harmonics analysis of the tangential magnetic field, for the characterization of 

material properties such as hardness, hardening depth, and yield and tensile strength of steel.  The 

domain structure and its evolution by magnetization are affected by a host of material conditions and 

parameters including surface condition, grain size, carbon content, crystallographic texture, 

microstructure, domain wall pinning sites such as inclusions and dislocations, and the presence of 

residual stress and plastic deformation.  In addition, the evolution of the domain structure is affected 

by the previous magnetization state, presence of DC bias fields as might arise due to remnant flux, rate 

of magnetization and peak magnetization level. The simultaneous dependence of domain structure 

evolution on multiple variables, produces a complex micromagnetic signal response. Therefore, 

acquisition of micromagnetic data requires consistency, and its interpretation necessitates 

consideration of all the variable parameters that may influence the inspection outcome. This 

presentation will examine a model that could be developed to account for a large number of parameters 

that influence the outcome of surface magnetic Barkhausen noise measurements under uniaxial elastic 

stress conditions.   
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