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Develop of BLDC Electric Motor for Outboard Motor Drive
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Abstract: This paper tried to develop a BLDC electric motor securing the 800 W-level watertight
structure for driving the outboard motor. For this purpose, this paper developed a high-efficient
controller-integrating BLDC electric motor system for underwater propulsion and designed and developed
a triple watertight structure. Besides, this study developed a outboard motor integrating motor, propeller
and controller based on the production of a controller for BLDC motor which can the speed control by
selecting low-voltage, high-current power element. The characteristics of developed outhoard motor were
24 V input voltage, over 800 W motor output, and max. 3,000 rpm motor, and 84.9% motor efficiency,
and the developed outboard motor could secure the watertight structure in 5 m in water depth.
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Fig. 1. Explanation of magnetic flux density.
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Fig. 2. N-T performance curve of BLDC motor.
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Fig. 3. Development process of BLDC motor.
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Fig. 4. Frame of outboard motor and propulsion system.
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Fig. 5. Parts of manufacture motor.

Fig. 6. Watertight housing,
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Fig. 8 A finished product of BLDC controller.

Fig. 9. A finished product of outboard motor.
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Table 1. Final result of outboard motor.

Results

24V
800 (max.1725)W
750 (max.3,000)rpm

Classification

Input voltage[V]

Motor power[W]

Velocity[rpm]

Maximum torque[N-m] 10 N-m
Efficiency[%] 84.9%

Weightlkg] 10.5 kg
Watertight[m] 5m
Salt water test[h] 48 h
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