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New Deadbeat Direct Torque Control of Permanent Magnet Synchronous Motor
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Abstract: Aiming at the influence of motor internal parameter perturbation on the given voltage vector in
traditional deadbeat direct torque control(DBDTC) , a deadbeat direct torque control strategy for permanent magnet
synchronous motor (PMSM) based on sliding mode disturbance observer (SMDO) compensation was proposed.
Firstly, combined with the sliding mode control theory, SMDO of d, ¢ axis were constructed respectively to observe
the voltage variation caused by parameter perturbation, and compensate it to the given voltage to improve the
robustness of the system to parameter perturbation. Secondly, the SMDO of ¢ axis was reconstructed, and the rotor
flux linkage was effectively identified while the d, g axis reference voltage disturbance compensation was applied.
The experimental results verify the effectiveness and practicability of the new control strategy.
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Fig.1  Block diagram of parameters identification based

on disturbance sliding mode observer
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Fig.2 Deadbeat direct torque control block diagram based on

disturbance sliding mode observer compensation
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Fig.3 Electromagnetic torque under given abrupt load change
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Fig.5 Steady-state electromagnetic torque
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Fig.6  Steady-state stator flux linkage
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