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Development of a deterioration evaluation system for stainless steel using a
work-affected layer sensor
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In this study, an evaluation system using an inherent magnetic senor based on a
work-affected layer, generated on a metal surface during production process, for the evaluation of
fatigue deterioration in stainless steel was developed.

The factors determining the magnetic properties of the inherent magnetic senor, the relationship between
the magnetic properties and tensile stress, and the relationship between magnetic properties and tensile
cyclic deformation were demonstrated by experiments and through analysis. Finally, the increase in the

number of cycles from zero cycles was monitored by measuring the change of magnetic properties in the
work-affected layer during the plane bending fatigue test.
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Etchant Etching conditions
HNO; |50 ml] Sol. Temperature = 15°C
HCl 5 ml and
H,0 20 ml etching time = 30 s.

FeCl3 . 6H20 5 g
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Specimen | Initial state | After cyclic test | After annealing] D¢
S0-1 0.33 0.33 046 0.37
CS0 0.39 045 0.13

S30-2 2.54 2.56 3.00 0.18
CS30 2.57 2.94 0.14
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