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Evaluation of Phase Transition of Austenitic Stainless Steel due in Hydrogen Embrittlement

by Eddy Current Magnetic Signature Method
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Abstract

In this study, we focus on the eddy current testing (ECT) as a method to investigate the hydrogen
embrittlement mechanism of austenitic stainless steels which are widely used in hydrogen components.
ECT is applied to hydrogen-charged austenitic stainless steel AISI 304 specimens with different amounts
of residual strain. Permeability values of the specimens are estimated by comparing the signals obtained by
the ECT experiment and the results of the electromagnetic field analysis, and the phase transformation is
evaluated from the change of the permeability. As a result, it is confirmed that the relative permeability
increase with increasing the applied strain, and the relative permeability also increase only by charging
hydrogen. From these results, it is indicated that o’ phase increases by both charging hydrogen and applying
strain. Therefore, the possibility of ECT as an in-situ evaluation method of the phase transformation of
austenitic stainless steel by hydrogen charge is suggested.
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Table 1 Chemical composition of SUS304 (%).
C | Si |Mn| P S | Ni | Cr | Fe
0.06 | 040 | 1.11 | 0.032 | 0.004 | 8.03 | 18.01 | Bal
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Fig. 1 Dimension of specimen.
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Fig. 2 Experimental setup.
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Fig. 3 Relation between applied strain and relative

permeability of samples.
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