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Optimal Switching Position of Two-Phase Brushless DC

Motor with the Consideration of Vibration
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Key Words: two-phase BLDC motor, vibration, switching position,

ABSTRACT

Two-phase BLDC(brushless DC) motor has larger torque ripple than three-phase BLDC motor
because of its unique skeleton-type structure. An electronic switching mechanism to change the
current-direction of the BLDC motor can be a source of vibration as well as unbalanced rotor
weight. A proper switching timing which makes less vibrations was considered by changing the
position of sensing element around the center of rotation. Also, the current of the motor was
measured for the calculation of the motor efficiency. From the vibration test results and with the
consideration of the motor efficiency, an optimal switching position of the Hall sensor was found.
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Fig. 4 Schematic diagram of experimental
set-up for the measurement of natural
frequency
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Fig. 6 Schematic diagram of experimental
set-up for measuring vibration under
different load

Table 1 Tested load torque

Load cell] Shaft Load
value radius torque

Weight

® (g) (cm) (g-cm)

1 50 170 0.16 19.2
2 100 286 0.16 378
3 150 361 0.16 48.2
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Table 2 Experimental results

e | JEgF | AG | AR
(% (m/s) (V) | (A)
1 ~27.8 0411 149 | 0.35
2 -19.6 0.163 11.1 | 0.17
3 -12.8 0.186 106 | 0.14
4 5.9 0.183 9.8 | 0.15
5 28.47 0.32 86 | 018
6 53.3 0.308 35 | 0.27
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