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Abstract

Vacuum carburizing process is the process that
the surface of low-carbon steel is carburized in the
vacuum environment and quenched to achieve the
higher surface hardness of the steel. The fatigue
strength of a part can be improved in a shorter
time compared to the time spent in the general gas
carburizing process. Thus, this method is used
for the drive parts of an automobile. Vacuum
carburizing process provides the even distribution
of gas, realizing the stable hardness distribution.
However, the method of calculating the hardness
distribution is the same as that of the conventional
gas carburizing. A proper calculation method of
hardness distribution for vacuum carburizing has not
been established yet. Because of this, approximately
four to five trial heat treatments are needed for the
setting of carburization requested by a customer,
causing a delay of the required delivery date.

To resolve this issue, NACHI is now developing
the Vacuum Carburizing Simulation System for
which NACHI's exclusive vacuum carburizing theory
is used. In this system, the distribution of the steel
hardness from vacuum carburizing is calculated
accurately. As a result, the number of trial heat
treatments has been reduced to a half, which has
made it possible to improve customer satisfaction.
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