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Sliding Mode Speed Controller for the BLDC Motor
having New Switching Surface

Sei-Il Kim, Jung-Keyng Choi, Seung-Yub Park
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Abstract

In this paper, an improved method is proposed to eliminate the chattering for Sliding Mode Controller.
The differential-calculus of a switching function is converged to a particular constant or the proportional
term so that the chattering in transient state is eliminated in the conventional method. However, by using the
improved method, it is converged to its proportional-integral term so that the chattering is eliminated in
transient state and steady state both. The computer simulation for brushless DC motor speed controller is
used to compare the improved method with the conventional method and to verify the useful effect of the
method in this paper.
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Table 1. Value of BLDCM parameters

7 ¥ [z & W o
Rotor Moment of Inertia| J ]0.00004998 | N-m-sec’
Voltage Constant K. [0.2148592 | V-sec/rad
Torque Constant KT | 021462 N-m/A
Eie\?:’(:nilirrli Resistance R L5 9
Electrical Time Constant | T. 0.0061 sec
Friction Coefficient B ]0.00006239 N-m-sec
Rated Voltage v 75 v
Rated Current 1 4 A
Inductance Line to Line | L 0.0061 H
constant disturbance f 0.005
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Table 2. Control inputs by switching surface
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Fig 3. Value of controller parameters in simulation
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Fig 1. Speed control characteristics by equation(2)
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Fig 2. Switching function by equation(2)
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Fig 5. Switching function by equation(3)
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Fig 7. Speed control characteristics by equation(4)
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