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Time Sharing Four-Quadrant Operation of DC Motors

Takuya Kawamura, Student Member, Toshihiko Noguchi, Member (Shizuoka University)

Chan Anyapo, Non-Member

This paper presents a newly designed chopper circuit and its operation characteristics, which can drive many DC motors at the

same time on the basis of a time sharing operation. By employing this method, the switching device count can be reduced as

more DC motors are used. The operation characteristics of the proposed circuit are examined through some simulations and

experimental tests. As a result, it is clarified that the proposed technique achieves an independent and simultaneous drive of many

DC motors.
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Fig. 1. Conventional four-quadrant H-bridge chopper
for two DC motors.
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Fig. 2. Proposed time sharing four-quadrant chopper

for two DC motors.
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Fig. 3. Operation waveforms on pivot right turn.
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Fig. 4. Main power circuit for more DC motors.
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Table 1. Electric parameters of main power circuit.

Power supply voltage 48V

Switching frequency (Q1, 0., Os, Qs 10 kHz
O, Os, O, Ow)

Switching frequency (Q;, Qi) 1 kHz

Capacitor C 5000 uF, 100 V
60 W and/or 110W

24V and/or 72V

Rated power of DC motors

Rated voltage of DC motors
# 2 MLI & MRI OfLAk
Table 2. Specifications of ML1 and MR1.

Rated Voltage 24V

Rated Current 3A

Rated Power 60 W
Maximum Speed 2100 r/min

Manufacturer HYPONIC DRIVE

#* 3 ML2 & MR2 Otk
Table 3. Specifications of ML2 and MR2.

Rated Voltage 72V

Rated Current 2A

Rated Power 110 W
Maximum Speed 3000 r/min

Manufacturer SANYO DENKI
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Fig. 5. Simulation and experimental waveforms of LM1.
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Fig. 6. Simulation and experimental waveforms of RM1.
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Fig. 7. Simulation and experimental waveforms of LM2.
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Fig. 8. Simulation and experimental waveforms of RM2.
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Table 4. Rotational direction and operation duty cycle of four motors.

Motors LM1 RM1 LM2 RM2
Switching duty cycle 30 % 60 % 80 % 70 %
Rotation forward | backward | forward | backward
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