Tutorial 3

02-03 paper

Question3  Motion Actuators and Drives

(a) List the advantages and disadvantages of direct-drive linear positioning actuators over
convention linear slides driven by rotary motors. (8 marks)

(b)  Explain why tum-on and tumn-off time of the stepping motor will affect the overall

performance of the motion system. For a unipolar stepper motor drive, explain how the turn-

" on and/or turn-off time can be improved by (i) external resistors, (ii) zener diode, (iii) dual-

voltage drive, and, (iv) high-voltage PWM chopper drive. Support your answer with
appropriate drive circuits.

(17 marks)
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Question 4 — Motion Drives

(a). Explain what is meant by 4-quadrant operation? Explain why 4-quadrant motor drive is
required in high performance motion systems. Give an application example for each of the
quadrant’s operation. (8 marks)

(b)  Figures Q4a, Q4b, and Q4c show the stepper motor drivers using resistance loading, dual
voltage supply, and PWM respectively. Explain the operations of these circuits by referring to
the charge/discharge current paths. Compare the performances between these three circuits.

(12 marks)
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