EE540 Tutorial 1

2002/03 Examination
Question 1

Question1  Motion System Structures

A high-speed pick-and-place machine needs to pick-up delicate objects from one location, and place
them onto another location, as shown in figure Q1. Since the object is soft and delicate, its shape and
size may vary from sample to sample. The mechanism is to be controlled by a multi-axis controller,
under mixed-mode operation.

pick and place gripper
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Figure Q1

(a)  For the gripping axis, list the number of operation modes the gripper has to go through, before
it actually grips firmly on the object. The gripping action must be done at the highest possible
speed. For each of the motion mode, what are the conditions for switching from one mode to
another? (10 marks)

(b) List the motion sensor requirements-of (a), and describe where are they located. (5.marks)
(© Design the motion profiles of the up-down axis and the left-right axis, so that the delicate

object can be transferred from one location to another in the shortest possible time. Draw the
motion profiles (i.e. position and velocity versus time) of these two axes. (10 marks)
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Solution 1b
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