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Study on Design Method of Axial Gap Induction Motor
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In this paper, we designed an axial gap induction motor with a synchronous speed of 6000 rpm and a power
density of more than 1 kW/L for drones by applying the proportional increment method, which decides the allocation
of electric loading and magnetic loading, to the axial gap induction motor. The designed motor was analyzed by
reluctance network analysis (RNA), which has a proven to be a useful method for analyzing induction motors. It was
confirmed that an axial gap induction motor with a rotational speed of 5850 rpm and a power density of 1.39 kW/L

could be designed.
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Fig. 1 Structure of axial gap induction motor.
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Table 2 Specifications of motor for agricultural drone.

X
J

Fig. 2 Overview of axial gap induction motor.

Table 1 Design value to be used for axial gap induction motor.

Mechanical power 0.75 kW
Number of poles 4
Effective value of AC voltage 48V
Frequency 200 Hz
Efficiency (expected value) 80 %
Power factor (expected value) 76 %
Outer diameter of motor
(inclusive of end winding) 92mm
Inner diameter of motor
(inclusive of end winding) 31 mm
Axial length 82.3 mm
Gap length 0.13 mm
Volume 0.55L
Number of stator slots 24
Number of rotor slots 21
Number of windings 8

P 0.75
p 4
E 48
f 200
7 (expected value) 80
cos A(expected value) 76
o 0.003
G 2
kw1 0.966
q 2
B. 0.8
o 0.6
Do 84
Ji 10
20SFz 0.5
Bys 1.2
%SFc 0.97
V4] 21
J2 5
c 0.15
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Fig. 3 Deformation of 3D model. (a) Determining cutting
position of motor. (b) Cross section of motor. (¢c) Deployed model.
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Fig.4 1/24 model of stator and 1/21 model of rotor based on
RNA.

Fig. 5 Unit magnetic circuit.
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Fig. 7 (a) Rotational speed-output characteristics, (b)
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Rotational speed-iron loss of motor for agricultural drone.
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