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Speed Control of the BLDC Motor using the Disturbance Observer
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ABSTRACT

In this paper, we propose a design method for speed controller, current control of a Brushless Direct Current(: BLDC) motor using disturbance
rejection techniques. Disturbance assumes a back electromotive force occurring in the electrical system and the variation of the load acting on the rotary
shaft from the outside of the motor. And it assumed to be constant during the time interval and the Luenberger’s observer design. So that the error of the
observer about the system status can converge to zero show how to set the appropriate gain. Further, to stabilize the whole system, and proposes a
method for setting the appropriate PI gain control to improve the tracking performance. By applying the proposed controller to 120W BLDC motors
were tested for the ability to follow the velocity and current reference. Since the simulation results of the steady state error is within 0.1%, we were able
to show the usefulness of the tracking performance of the proposed controller.
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Table 1. The BLDC motor parameter

Motor Rated Power 3-phase 120W
Motor Rated Speed 5000 RPM
Pole Number (p) |4
Stator Resistance, £, | 0.215 Q
Stator Inductance, L, | 0.055 mH
Moment of Inertia, J, | 0.0000085 Kgm’
Friction coefficient, B,, | 0.00010625Nm/rad/s
back EMF constant, &, | 0.00234 V/rad/s
Torque Constant, &, | 0.0215 Nm/A
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Table 2. Controller and observer gain

Speed Current
K, | I,

D0 1,1

value| 30 | 225|300 [22.5K] 1.5K [562.5K | 15K | 56.20M

Gain
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Fig. 1 Speed Response from 0 s to 0.8 s
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