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Carbide Dispersion Carburizing using Plasma Process
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ABSTRACT
Even though the plasma carburizing is known as an energy and resource saving process and
enables carburizing treatment at higher carburizing efficiency in actual application, it may exhibit

uneven dispersion of carbide at work edge due to edging effect.

In this report, we would like to introduce the recent developments we have made to the plasma
treatment process which utilizes plasma much more effectively than the conventional method in
order to carry out highly concentrated carburizing process more uniformly and effectively.

It was proven that dispersion process under Ar gas atmosphere using CH4 gas as carburizing gas
controlled the deposition of mesh-like carbide structure at the edge parts.

Moreover, we confirmed that using vacuum atmosphere in plasma dispersion process together with
above condition precipitated super fine spherical carbide particles on flat parts. Furthermore, these
spherical particles only existing in the surface layer can be eliminated by O2 plasma process prior to
quenching process. The pitching life (plane compression: 3.8GPa) of the carbide dispersion
carburized material improved to 80 times longer than that of regular eutectoid carburizing. In the
four-point bending fatigue test, the fatigue limit improved 35% in comparison with eutectoid

carburizing due to the presence of super fine spherical carbide dispersion.
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