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Effects of Low Temperature Gaseous Carburization on Hydrogen Embrittlement
Resistance of 304L. Austenitic Stainless Steel
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Abstract: 304L austenitic stainless steel was gaseous carburized at low temperature (LTGC). The thickness, carbon content
and residual stress distributions of the carburized layer of were investigated using optical microscope (OM), electron probe
micro-analyzer (EPMA) and X-ray stress analyzer. Electrochemical hydrogen charging experiments on 304L austenitic
stainless steel before and after LTGC were conducted, combined with slow strain rate uniaxial tensile tests, SEM, XRD and
hydrogen analysis instrument, to clarify the effect of LTGC on hydrogen embrittlement resistance of 304L steel. Results show
that a 22 pm thick carburized layer forms on the surface of 304L stainless steel after LTGC. The carbon content and residual
stress are the maximum on the outmost surface, which are about 2% and —1.47 GPa, respectively. The carbon content and
residual stress gradiently decrease along the depth direction. Moreover, LTGC enhances the stability of austenite and control
martensitic transformation in the hydrogen charging progress, which greatly improves hydrogen resistance of 304L steel.
Additionally, the compressive residual stress in the carburized layer also plays a beneficial role in suppressing the diffusion of
hydrogen.
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