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Reduction of Gas Carburizing Process by Reduction of Diffusion Time

and Subzero Treatment
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Abstract

Surface hardening using gas carburizing process is very
common for production of machine parts, especially automotive
parts. The principle of this process is the low carbon steels will
be heated up to austenite temperature by controlling CP (Carbon
Potential) at high level, for example 1.25%. Carbon could diffuse

into the steel surface very fast and deep by this high level of CP.
The case depth is normally depend on temperature, CP and time.
By using too high temperature the distortion of the work piece will
be increased. If using too high CP the retained austenite will be
occurred after hardening. To avoid the retained austenite
practically the CP must be set in high level at the beginning of
the process so call carburizing period. After that the CP have to
be reduced down to 0.8%, this calls diffusion period. But the
reduction of the CP in the diffusion period increases the total time
of the hardening process. This research was performed in order
to reduce the diffusion time down to zero and changed the
retained austenite to martensite by using subzero treatment at -
196 °C. According to the overall experiment, found that by using
carburizing time 270 minutes , CP 1.25% and subzero treatment
after quenching the case depth was about 1.3 mm. By using the
conventional process to get about same case depth the total time
was 480 minutes, that means process without diffusion but with
subzero treatment could reduced time by 43%. The comparing of
fatigue test , found that the fatigue strength of both processes
were close together. The result showed that the cost of the
production could be reduced and the productivity could be
reduced due to the reduction of the processing time by using this
process.
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