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Dual-Loop DC Motor Control
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Abstract: Electric drive motion control system is one of the key courses for students majoring in
Automation. High performance DC motor control systems generally utilize the scheme of dualdoop
cascade control: the outer loop implements speed regulation and the inner loop controls the current to
shorten the transient process. Normally it”s a stumbling block in teaching due to the fundamental
complexity. Matlab is a powerful simulation tool which is widely adopted in university education
activities. This paper takes the dualdoop DC motor control as an instance and applies the Matlab
simulation technology to the experimental courses of motion control. The system model is built with
SimPowerSystem modules. The dynamic response characteristics are investigated and compared given the
step reference and load. It is verified that the dualdoop system is superior to openHoop and singledoop
systems. This approach can be applied to supplement the conventional hardware experiment so as to help
students establish better understanding on relevant knowledge.
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Fig.2 Matlab simulation model of dualdoop DC motor control system
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Fig.3 Transient process of dualdoop DC motor control system under reference/load step
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