MENG 447

Exam II

120 points

Closed Book/Notes

(You may only use 2 sheets of personal notes- size A4)

Name:____________________________________________

ID:_______________________________________________

Gaafar

Spring 2002

Show all work for Partial Credit

	Question
	Points
	Grade

	1
	60
	

	2
	60
	

	Total
	120
	


Question 1
(60 points)

	Develop a ladder diagram for the logic network shown to the right. (10 points).
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	Develop the truth table for an exclusive OR Gate 
	(10 points)
	Develop the truth table for a NAND Gate

	Inputs
	Output
	
	Inputs
	Output

	X1
	X2
	Y
	
	X1
	X2
	Y

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


An ADC with a full range of 20 V has a 4-bit register and uses the successive approximation method to encode input signals.  How would it encode an input signal of 14.8 V? (10 points)
A DAC uses a reference voltage of 80 V and has a 4-bit precision.  In four successive sampling periods, each 1 sec long, the binary data contained in the output register were, 1000, 1001, 1010, and 1011.  Determine: (20 points)
1. The decoded output of each instant.

2. The equation for the voltage as a function of time between instants 3 and 4 assuming a first order hold.
Consider the control system of the automated cell making the chess piece.  The control system must continuously check for errors related to the categories listed in the table below.  For each category, list 2 possible malfunctions. (10 points) 

	
	Possible malfunctions

	Error Category
	1
	2

	Machine and Process
	
	

	Cutting Tools
	
	

	Workholding Fixture
	
	

	Part Storage Unit
	
	

	Load/Unload Robot
	
	


Question 2
(60 points)

List three features that a Machining center has above the Knee Mill. (5 points)
	
	
	


List the three steps of the USA automation principle (Maximum 3 words per step). (5 points)
	
	
	


	What is automation? (5 points)
	


List three elements of an automated system (Maximum 3 words per element). (5 points)
	
	
	


List the five levels of automation in manufacturing. (10 points)
	
	
	
	
	


Rank the following control systems in an ascending order of sophistication. (5 points)
1. Regulatory 2. Feedback 3. Open loop  4. Adaptive 5. Feedforward.

	


List all steps needed to drill central hole of diameter 10mm in a cylinder with two rough ends (Maximum 3 words per step). (5 points)

	

	

	

	

	


List two examples of actuators in automation systems (Max. 3 words). (5 points)
	
	


Considering TOC, What is a constraint? (Max. 5 words) (5 points)
	


What is an interlock? (Max. 5 words) (5 points)
	


What is an interrupt? (Max. 5 words) (5 points)
	


