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Abstract — In this study, we report on a power system developed as a decelerator for a driving module in an
electric vehicle. The system is to be mounted in a limited space. The research focus was on development of min-
iaturization, light weight, and high power density. In particular, we aimed to minimize the layout of existing
external components as integrated or built-in, and to maximize the power density by applying optimal cooling
technology to increased requirements for developing modular power systems applicable to various OEM models.
South Korean automakers ranked fourth in global electric-vehicle sales in 2020, but domestic sales are relatively
slow. Despite government's expansion in subsidies for eco-friendly cars, consumers are delaying purchases after
2021 considering the cost-effectiveness of electric vehicles. In major European markets, the demand for electric
vehicles exceeded the demand for diesel cars, and sales of hybrid cars, which used to represent eco-friendly cars,
are slowing down as Toyota, started selling electric vehicles. In this study, the internal lubrication characteristics
of a decelerator installed in an electric vehicle were analyzed in terms of the deceleration time while driving. By
selecting the proper oil and oil viscosity, it was confirmed that there is no problem in lubricating the bearings
and gears of the decelerator.
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Table 1. Fluid Property

Material properties Value
Density (kg/m’) 829.88
Thermal Conductivity (W/m-K) 0.6
Specific Heat (J/kg'K) 4200
Kinematic Viscosity (n/s) 2.2e-05
Surface Tension Coefficient (N/m) 0.025
Contact Angle (°) 90
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Fig. 1. Review of lubrication flow between gearbox
bearing and motor shaft bearing.

Fig. 2. Review of internal oil lubrication flow during
deceleration over time.
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