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	1
	50
	

	2
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Question 1
(50 points)

Give two examples of manufacturing support functions (maximum 2 words per item). [5 points]
	1.
	
	2.


Give two reasons for automation in the semiconductor industry (maximum 2 words per item). [5 points]
	1.
	
	2.


Give two reasons for automation in the automotive industry (maximum 2 words per item). [5 points]
	1.
	
	2.


List the two types of mass production (maximum 2 words per item). [5 points]
	1.
	
	2.


List two strengths of humans over automated systems (maximum 2 words per item). [5 points]
	1.
	
	2.


List two ways in which relays differ from limit switches (maximum 4 words per item). [5 points]
	1.
	
	2.


Please indicate whether each statement of the following is True (T) or False (F) by circling T or F.


[+2 if correct, +0 if not answered, -1 if answered wrong (penalty for guessing]. [20 points]
T
F
A stepping motor may be used to control linear motion.

T
F
Flexible automation requires a new setup for every new product.

T
F
A fixed layout is suitable for small quantities of very large products.

T
F
In a process layout, machines are arranged based on the process of the highest volume product.

T
F
A lathe may be used for cutting the teeth of a gear.

T
F
Carbide tools are harder than HSS.

T
F
The first phase in the ‘Automation Migration Strategy’ is automated production on a single station.

T
F
A relay requires a mechanical signal to control an electric circuit.

T
F
Job shop machines are less specialized than their mass production counterparts.

T
F
Tools are mounted on the arbor of a vertical milling machine.

Question 2
(30 points)

	Use the sketch to the right to show how a single relay with multiple contacts may be used to change the direction of rotation of a DC motor.  Add the wire connections to the sketch. [10 points]

Hints:

NC = Normally closed

NC = Normally open

When the relay coil (not shown) is energized, NC contacts open, while NO contacts close
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Please use a Y (yes) or. an N (no) to indicate which of the following activities is/are suitable for automation. When your answer is Y, indicate which type of automation: Fixed (F), Programmable, (P), or Flexible (X). [12 points]

	Activity
	Automate

Y/N
	Type

F/P/X

	Machining 1000 chess sets out of aluminum
	
	

	Packaging candy bars of a certain size
	
	

	Assembly of the Fishertechnik lathe used in our lab
	
	

	Batch machining a cam with a complex profile
	
	

	Producing a batch of piston heads on a single machine 
	
	


Use phrases/words from the following list to label the arrows of the figure below and caption it. [8 points]
	Knee, Head, Work Table, Column, 

Vertical Milling Machine, Tailstock,

Horizontal Milling Machine, Shisha

T-Slots, Workpiece, Base, 

Spindle, Arbor,

Saddle, Headstock, End mill, Lathe.
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Picture of ________________________














