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Abstract: Surface hardening of 316L austenitic stainless steels (ASSs) was conducted by low temperature supersaturation
gaseous carburization (LTSGC). Carbon content, residual stress and nano-hardness of a LTSGC layer were measured along the
depth direction. The plastic strain of the crack initiation on the surface of LTSGC layer was measured by uniaxial tensile tests,
and the fracture toughness and average tensile strength of the LTSGC layer were calculated. Results show that a diffusion
carbon layer of 30 pm is formed near the surface of 316L after carburizing at 470 °C for 30 h. The surface carbon content of
the LTSGC layer is up to 2.4%. The nano-hardness of the lager reaches 12.6 GPa, and the compressive residual stress is about
—2.2 GPa. The surface fracture toughness and fracture elongation of LTSGC layer surface are about 19 MPa-m'"* and 1.5%,
respectively. The average ultimate tensile strength of the carburizing layer is about 1.4 GPa. The ultimate tensile strength of
the samples treated by LTSGC increases while its yield stress slightly decreases.
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Fig.4 Relationship between carbon concentration and residual
stress along the depth direction of the carburizing layer
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