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Design of electric skateboard with gearbox
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Abstract Recently, electric skateboards have been used as a means of personal transportation due to their
convenience and simplicity of operation, but the conventional skateboards driven by timing belts or hub motors
have disadvantages such as low driving torque, high current and vibration. Therefore, in this paper, we propose
a new type of electric skateboard that can run at high speeds for long periods of time so that it can be used
as a auxiliary means of transportation. The planetary gear and motor unit are combined and installed inside one
drive wheel, and power is supplied to the wheel through the integrated driving unit to prevent high currents and
enable high-speed driving. First, the allowable current and running speed of the electric skateboard were set for
efficient personal transportation and the appropriate reduction ratio, modules, and planetary gear dimensions were
determined by comparing the torque required for the wheel axis and the maximum output torque of the motor.
Additionally, an appropriate suspension device was added to reduce driving vibration for user convenience, and
the feasibility of the proposed in-wheel gearbox was experimentally verified through fabrication.
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Figure 2. Conceptual design of in-wheel motor with the
planetary gear
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Figure 3. Design process algorithm of the planetary gear
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Figure 7. Experimental set-up for measuring the current
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Table 1. Experimental results of the peak current
N 1 2 3 4 5
AW 6 7 3 9 10
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(A) 9.556 9.361 9.382 9.829
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Figure 8. Vibration measurement results
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