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Abstract: Sustained economic development around the world is accelerating resource depletion. Research and development
of secondary batteries that can replace them is also being actively conducted. Secondary batteries are emerging as a key
technology for carbon neutrality. The core of an electric vehicle is the battery (secondary battery). Therefore, in this
study, the temperature change by the heat source of the hammer and the rotational speed (rpm) of the abrasive disc of
the Classifier Separator Mill (CSM) was repeatedly calculated and analyzed using the heat flow simulation STAR-CCM+.
As the rotational speed (rpm) of the abrasive disk increases, the convergence condition of the iteration increases. Under
the condition that the inlet speed of the Classifier Separator Mill (CSM) and the heat source value of the disc hammer
are the same, the disc rotation speed (rpm) and the hammer temperature are inversely proportional. As the rotational
speed (rpm) of the disc increases, the hammer temperature decreases. However, since the wear rate of the secondary
battery material increases due to the strong impact of the crushing rotational force, it is determined that an appropriate
rpm setting is necessary. In CSM (Classifier Separator Mill), it is judged that the flow rate difference is not significantly
different in the direction of the pressure outlet (Outlet 1) right above the classifier wheel with the fastest flow rate.
Because the disc and hammer attachment technology is adhesive, the attachment point may deform when the temperature
of the hammer rises. Therefore, it is considered necessary to develop high-performance adhesives and other adhesive

technologies.
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Table 1 Analysis setting value of Classifier Separator Mill
(CSM)

Inlet 1 Inlet 2 |Disc Rotation| Hammer Heat
[nvs] [mys] Speed [rpm] | Source [W]

Set value 11.572 22.705 1000-3000 100-500

Part

Outlet 1

Inlet 1

Inlet 2

Fig. 1 Schematic diagram of Clossifier Separator
Mill(CSM)

Classifier
Wheel

Disc
[Alumina}

Fig. 2 Grinding disc in Clossifier Separator Mill (CSM)
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Table 2 Grinding Disc Material and Properties
g Thermal Specific Young’s Oree]
Part Material Density silretoy heat Modulus Poisson’s | Bulk Modulus | Shear Modulus
[kg/m3] [W/mC] [mJ/keC] [MPa] Ratio [MPa] [MPa]
Disc Alumina 3960 30 880000 370000 0.22 220240 151640
Hamer Zirconium 6600 5 800000 99000 0.34 103130 36940

Fig. 3 Classifier Separator Mill (CSM) mesh
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Fig. 4 Temperature graph of heat source and iteration
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Fig. 6 Classifier separator mill (CSM) flow rate simulation
at 1000rpm
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Fig. 7 Temperature graph of heat source and iteration
at 2000rpm
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Fig. 9 Classifier separator mill (CSM) flow rate simulation
af 2000rom
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Fig. 10 Temperature graph of heat source and iteration
at 3000rpm
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