
 
Nondestructive Evaluation of Residual Strain in Carbon Steels by 

Eddy Current Magnetic Signature Method 

 
    Takanori MATSUMOTO Student Member 

  Tetsuya UCHIMOTO Member 
  Toshiyuki TAKAGI Member 

  Satoru ABE Member 
  Hideki YUYA Member 

 
 
This study aims at proposing a novel magnetic testing method, eddy current magnetic signature method for 
evaluation of residual strain in carbon steels. This method characterize the eddy current magnetic signatures 
that is eddy current signals in an impedance plain during magnetization process. In order to discuss the 
feasibility of this method, eddy current magnetic signatures of a set of tensile test specimens are investigated. 
The relationship between eddy current signature and plastic deformation is discussed. It is observed that the 
trajectories of the eddy current signals are significantly changed by residual strain. 
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Fig. 1 Experimental setup. 
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Fig. 2 Trajectories of eddy current signals in complex plain 

with tensile test specimens. 

Fig. 3 Relationship between residual strain and distance 

from origin to top of the loop. 
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