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Deformation Problem of Large Gear Caused by Heat Treatment
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High speed gearbox

Carburizing and quenching of gears may lead to
unexpected dimensional changes, and it is important
to be able to accurately predict these changes
prior to manufacturing in order to estimate the
finishing allowance. Without the capability to predict
dimensional changes in-house, we have mostly
relied on heat-treating companies to predict the
dimensional changes. Occasionally, however, the
actual deformation results differed from the prediction,
and the need for a more accurate prediction method
was recognized. After three years of collecting in-
house data on tooth tip diameter changes in gears
before and after carburizing and quenching processes,
and applying the equivalent diameter index, we were
able to establish a correlation between the tooth tip
diameter changes and the equivalent diameter. This
provided the basis for predicting the dimensional
changes in-house. However, the actual deviation
from the predicted the dimensional changes with the
current method was large and needed to be minimized
to further improve the prediction accuracy. In this
paper, we investigated the factors influencing the
deviation, verified the deviation mechanism by heat
treatment simulations. By optimizing the intermediate
air cooling process prior to quenching, a reduction
in the deviation of the dimensional changes was
achieved, leading to a further improvement in the
dimensional change prediction accuracy.
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Carburizing and quenching treatment methods and their respective processes
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Relationship between dimensional changes of tooth tip diameter and equivalent diameter
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Specimen and fixture during air cooling process
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Results of heat treatment simulation
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