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Elucidation of Eddy Current Magnetic Signature Method and Its Application to
Residual Strain Evaluation
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In this study, to apply Eddy Current Magnetic Signature Method (ECMS) to
nondestructive evaluation of residual stress and strain in carbon steels, we investigated the
relationship between residual stress measured by X-ray diffraction method and ECMS signals that is
coil impedance trajectories during magnetization. The followings were found; a) ECMS trajectories
are linear when no residual stress is applied, b) ECMS trajectories show anti-clockwise loops by
compressive residual stress localized on surface by mechanical machining, c) they show clockwise
loops by compressive stress exerted to ferrite phase in carbon steels after tensile test.
Electromagnetic field analysis taking consideration of constitutive relation for dynamics
magnetization shows that ECMS trajectories change by residual stress is ascribed to magnetic domain
structure by stress.
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