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Abstract

Gas surface hardening methods, for instance, gas carburizing, gas carbonitriding and gas
soft-nitriding are conventional techniques that improve mechanical properties of carbon and alloy
steels, and mostly used for production process in industrials because there processes are low cost,
less pollution and easy to control atmosphere in furnace. Gas carburizing methods is technique
that employed carbon diffusion to increase surface hardness, while the steel structure changing to
austenite phase. Gas carbonitriding method, both carbon and nitrogen were used in furnace
atmosphere. Gas soft-nitriding method is the technique that formed hard and smooth layer, so
called white layer. The previous study has reported that the combined processes between gas soft-
nitriding and gas carburizing yielded the improvement of the steel properties similar to gas
carbonitriding. However, the understanding of the relationship between combined processes and
surface hardness is still unclear. This study was aimed to investigate the effect of combined
processes between gas soft-nitriding and gas carburizing on mechanical properties of various steel
e.g., AISI 1010, 1020, 1040, 4140 and 4340. The specimen was normalized by normalizing and
shot blasting. Gas soft-nitriding, gas carburizing, gas carbonitriding and the combined processes
were employed to treat the specimen. Microhardness and optical microscopy were performed to
characterize structure and properties of the steel surfaces. The results signified that the combined
processes, SN+CB, improve its properties compared to other methods especially in the ultimate
tensile strength and the smoother and lower variation of section hardness, while the toughness
was still acceptable. Moreover, the other combined process, CB+SN, yield higher strength with

thinner white layer thickness.



