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The Position and Speed Control of the BLDC Motor Using the Disturbance Observer
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ABSTRACT

Motor control requires robust and precise control performance even in the presence of errors in the mathematical
model of the motor and disturbances acting on the motor. For robust and precise control, a disturbance observer was
designed to estimate the load fluctuation and applied to a back-stepping controller designed as a nominal system. The
control performance of the designed system was verified by applying it to the 120 [W] Brushless Direct Current Motor.
As a result of the position control and speed control, the disturbance is overcome from the steady state error converges
to zero, and asymptotically stable results can be confirmed.
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Table 1. BLDC Motor Parameter

Motor Rated Power 3-phase 120W
Motor Rated Speed 5000 RPM
Pole Number (p) | 4

Stator Resistance, R, | 0215 Q

Stator Inductance, L, | 0.055 mH

Moment of Inertia, J, | 0.0000085 Kgm’
Friction coefficient, B, | 0.00010625Nmy/rad/s
back EMF constant, &, | 0.00234 V/rad/s
Torque Constant, A | 0.0215 Nm/A
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Fig. 2 The position control result without the DOB
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Fig. 3 The position control result with the DOB
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Fig. 4 The speed control result without the DOB
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