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Evaluation of carbon diffusion in heat treatment of H13 tool steel

under different atmospheric conditions
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5. Conclusions

In the study of the carbon diffusion in H13 steel during austen-
itization, a series of heat treatment experiments had been
conducted under different atmospheric conditions and length
of treatment. The carbon movement during austenitization of
H13 tool steel in the surface region is totally dependent on the

surrounding atmospheric condition. At austenitizing temper-
ature of 1020 °C, without continuous supply of carbon dioxide,
carbon molecules in steel tend to react with carbon dioxide in
the layer of the iron oxide and escape to the atmosphere. This
is the decarburization process and is shown by the heat treat-
ment without atmospheric control experiments. However, the
decarburization process can be restricted by either limiting the
supply of carbon dioxide, or austeniting the material in a vac-
uum environment. With stainless steel foil wrapping, samples
were able to maintain their carbon during the heat treatment
process and produce a fairly constant hardness profile sim-
ilar to that of the samples heat treated in vacuum furnace.
In the pack carburization experiments, the carbon monox-
ide was supplied continuously from the surrounding charcoal
and caused an increase in the carbon decomposition in the
surface and consequently, an increase of hardness. Although
each heat treatment condition resulted in a different hard-
ness profile, it did not affect the results for the gas nitriding.
All samples subjected to the nitriding process produced simi-
lar thicknesses of hardened case layer with average hardness
of 70-72HRC.
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