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Method for Removing Reaching Phase in Variable Structure Control Systems
Using Bell Type Switching Function
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ABSTRACT

This paper presents a new method for removing reaching phase in variable structure control systems using Bell
type switching function. By proposed method, during the entire control process reaching phase is removed. For
effective speed control of trapezoidal type brushless DC motor, a time varying switching function based speed
controller is developed as illustration.
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Table 1. Specification of Brushless DC Motor
Parameter Symbol Value Unit
IROto.r j 0.00079 | N-m-sec”
nertia
Mechanical
Time Tm 04 sec
Constant
Back EMF —
Constant Ke 0.437 V-sec
Torque .
Constant K¢ 0.437 N-m/A
Armature
DC Ra 10.55 L
Resistance
Electrical
Time Te 0.025 sec
Constant
Friction
| Coefficient B 0.00199
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Fig. 3. Speed Response of Brushless DC Motor
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Fig. 4. Current Response of Brushless DC Motor
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Fig. 5. Phase Diagram of Brushless DC Motor
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Fig. 6. Control Input of Brushless DC Motor
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