Tutorial 2

From 02-03 Paper:

Question 2  Motion Sensing

(a)

(b)

©

By referring to the constructions and the operating principles, explain the main differences
between the Synchro and the Resolver. Suggest reasons why the Synchro is more expensive,
and has a better performance than the Resolver. (10 marks)

Describe the construction and operating principle of a magnetic linear scale. Briefly describe
how the signal output can be detected at zero velocity. (8 marks)

The magnetic linear scale in (b) outputs a two-channel sine-cosine waveform. Explain how
you could convert this output into absolute position and speed information. (7 marks)

From 03-04 Paper

Question 2 - Motion and Force Sensing

(@

(®)

By referring to a cross-sectional diagram of a linear optical encoder position sensor, explain the
function of the collimator lens, the grid scale, the index scale, and the 5 photodiodes sensor
head. (10 marks)

Explain how absolute position and velocity can be determined from this optical encoder
position sensor. (10 marks)

Question 3 — Motion Actuators

(2)

(b)

Comment on the advantages and disadvantages of using (i) DC brush motor, (ii) AC brushless
synchronous motor, and (iii) induction motor in high acceleration/deceleration and high
precision motion applications. ' (8 marks)

Explain ‘the following characteristics of a stepper motor, and its limitations placed on the
motion control performance. For each of the case, suggest a way of overcoming the limitation.
@) The resonant regions
(i)  The minimum starting and stopping stepping rates
(iii)  The vibration between steps (12 marks)
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