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Research and Development of the Simulation Technology about Heat Treatment Deformation of Steel Materials
Ml KT MR OBAT P REEY
NAGOSHI Ryota, WATANABE Keisuke and NAKASAKI Morihiko

Synopsis: Quenching process to produce high strength parts often causes a problem that the shape accuracy is

deteriorated due to non-uniform deformation of the precision-machined parts during the heat treatment. This
deterioration in shape accuracy results in undesired noise from EVs and HEVs, which are known for their
superior quietness compared to that of ICEVs in operation. Furthermore, environmental load might increase due
to an addition of manufacturing process for shape correction, or re-manufacturing due to the deviation from the
shape specification.
The heat treatment simulation is used as an effective tool to suppress these deformations. In this review, we
outlined the overview of the heat treatment simulation technologies that we developed. Our heat treatment
transform simulation system is comprised of observation of the surface cooling behavior and computer
simulation, enabling both reproduction of deformations during the quenching and identification of its causes. This
system contributed to the development of new steel grades that can suppress heat treatment deformations, and
the elucidation of cooling behavior of the shaft parts which have multiple shapes. Furthermore, by integrating
deformation data obtained from a non-contact Coordinate Measuring Machine (CMM) to this system, it has
become possible to estimate detailed mechanisms which cause the deformations in parts with complex shapes,
such as gears.

Keywords: heat treatment; quenching; vapor film; FEM; quenching deformation; CMM; steel shaft; keyway; gear;
transformation.
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Fig.8 Cooling curve during quenching.
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Fig.9 Appearance of cooling capacity measurement equipment.
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