Tutorial 3

Question 5 — Motion Platform and Control

(2)

(b)

A manufacturing machine has 4 motion axes; all based on DC servo motors with optical
encoder feedbacks. The sampling rate is for each axis is 10 KHz and the overall positional
accuracy should be better than 0.1mm. It is required to be controlled by a PC computer. Design
3 types of hardware platforms that are suitable for this application. Compare the advantages
and disadvantages between the three hardware platforms. (12 marks)

A high-speed linear motion system based on DC servo motor is required to transport goods
between two locations. The travel distance is approximately 0.5 metre and the travelling time
is less than 1 second. It is presently using traditional PID control. Recently, this linear motion
system has been re-deployed to transport goods of different masses. The loading mass
variations could be as high as 200%. However, the engineers found that the present form of
control cannot cope with the new situation. It will either become unstable, or produce a
sluggish response. Suggest a new control strategy for this application. Explain your control
method. (8 marks)
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