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Abstract

Gas surface hardening methods is widely used in general industries, because of their
processes take a short time, ease control of atmosphere in furnace and, suitable for improving low
alloy steels. Gas surface hardening will increase hardness at the surface and retaining the toughness
at the core of the material, leading to improving strength with acceptable ductility. There are
interested to improving the material properties by gas surface hardening processes. Thin low carbon
steel is one of the most widely used material in various industries due to its low cost. In this study
2 processes were investigated 1) Gas carburizing (CB) and 2) Combined processes between Gas
soft-nitriding and Gas carburizing (SN+CB). Gas carburizing methods is technique that employed
carbon diffusion to increase surface hardness, while the steel structure changing to austenite phase.
Gas soft-nitriding method, both carbon and nitrogen were diffused and formed the hard layer, so
call white layer. This study was aimed to investigate the effect of gas surface hardening processes
on mechanical properties of AISI 1010 thin steel. The specimen was normalized by normalizing
and shot blasting. Then, the specimens were brought through the gas surface hardening, Gas
carburizing (CB) and combined processes between Gas soft-nitriding and Gas carburizing
(SN+CB). After treatment processes, the specimen was tempered at 400 °C, 500°C and 550 °C. The
improved material properties will be applied to design of seat belt anchorage for large vehicle.
Because this part is one of a points of interest and a key point in protecting passengers during
accidents. In the design and analysis processed, Finite Element Method was employed. Test criteria
based on safety requirements of the United Nations Economic Commission for Europe UN/ECE
R-14, Testing standard for the strength of seat belt anchor and passenger seat. It was found that, the
improve properties by combined processes were slightly higher than that by gas carburizing (CB)
process. However, both processed were yielded better strength than original. It could be applied to
design seat belt anchorage. The analysis of the anchorage with using steel sheet thickness of 3 mm.

It could reduce size of seat belt anchorage by 19% with and still conform to the safety standards.
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