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A Study of the Generation and Reduction of the Electromagnetic Excitation Force for Small Induction Motors

TR HHE(GER), 4

BEEE™,

K BEZY, [HE e

Yoshio YOSHIKUWA (Mem.), Akihiko IMAGI, Haruyuki KOMETANI, Junji OKADA

The electromagnetic excitation force of small induction motors was examined. Owing to the inevitable
manufacturing tolerances in actual motors, the flux distribution is unbalanced and the electromagnetic excitation force
is generated in the radial direction. In order to investigate the generation of the electromagnetic excitation force, we
developed experimental apparatus which can measure the radial force generated between the rotor and the stator. A
feature of the experimental apparatus is to set the amount of eccentricity of the rotor to the stator. We also apply
optional voltage waveforms. As a result of the experimental study, it was found that the frequencies of the radial force
are affected by the number of rotor slots and the frequency of the power supply, and the levels of the electromagnetic
excitation forces are proportional to the eccentricity. We also propose a way of decreasing the unbalanced magnetic
pull in mass-production motors by designing a different number of windings which are in a symmetrical position.
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Fig.1 Eccentric rotor and stator and magnetic flux
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Fig.2 Permeance of the eccentricity
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Table 1  Specifications of the motor
Rated voltage 100V
Rated frequency 60 Hz
Rated output 50 W
Rated speed 580 r/min
Number of poles 4
Number of rotor slots 34
Number of stator slots 24
Capacity 12uF
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Fig.3 Configuration of the experimental apparatus

Table 2  Specifications of the power supply distortion

Frequendy Rate of gain Phase
1£ (60Hz) 100 % 0°
3f (180Hz) 1% 314°
5f (300Hz) 5% 198°
7f (420Hz) 1% 327
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Fig.4 Terminal voltage of each winding
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Fig.5 The waveform when applying the sine wave voltage
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Fig.6 Frequency characteristics of the radial force
when applying the sine wave voltage
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Fig.7 The waveform when applying distorted voltage
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Fig.8 Frequency characteristics of the radial force when

applying distorted voltage
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Fig.9 Relationship between the radial force and
the power supply distortion
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