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Quenching simulation including manufacturing variations by the low-dimensional
cellular automaton method
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In order to reproduce groupe prosess of quenching used in mass production on
a low-load simulation, we implemented a low-dimensional cellular automaton method and its
combination with CFD, and verified the applicability of the low-dimensional cellular automaton
method to collective simulation method. We confirmed the heat treatment deformation and vapor film
collapse state distribution in actual process. By calculation using a combination of CFD and
low-dimensional cellular automaton, we were able to reproduce the heat treatment deformation
distribution in a ring-shaped part with a diameter of 180 mm.
As a result of the above, we succeeded in reproducing, through simulation, the variation in heat
treatment deformation and its repeated fluctuations that occur during quenching in the mass-packed
form during the mass production heat treatment process.
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Pressure Outlet | Quenchant Density[kg/m?3] 800
Quenchant Viscosity[kg/m/s] | 0.8m/s
Inlet Velocity[m/s] 0.8m/s
Outlet Pressure[Pa] 0
ey oooPd Flow Model Laminar
Mesh number 313567

Target maximum cell sizelmm] | 3mm

Target minimum cell sizelmm] | 35mm

Model: ¢ 180mm/(outer), ¢ 100mm(inner) x t=35mm
Process Load setting: 3 x 4 x 7 pieces
Velocity Inlet Area size: 1200 x 1200 x 1000 (mm)
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