MENG 447

Exam I

80 points/40 minutes

Open Book/Notes

Name:____________________________________________

ID:_______________________________________________

Gaafar

Spring 2004

No questions allowed.  Make any assumptions you deem necessary.  They will be considered according to their validity

Show all work for Partial Credit

	Question
	Points
	Grade

	1
	45
	

	2
	35
	

	Total
	80
	


Question 1
(45 points)

Assuming that the following components are available:

	1. Light Bulbs
	2. DC Motors
	3. Limit Switches
	4. Photoconductive cells

	5. Relays
	6. Slip rings
	7. Bimetallic Strips
	8. Manual Switches


List the components that may likely be found in the following applications: (please use the numbers only and list them in an ascending order): [5 each]

	1. When light 1 is turned on manually, light 2 is turned on in response automatically.


	


	2. A table reciprocates upon receiving an electrical signal


	


	3. A safety mechanism stops a motor and flickers a light when a human draws close.


	


	4. When temperature increases, a fan is turned on and stays on even when the temperature is back to normal.
	


Please indicate whether each statement of the following is True (T) or False (F) by circling T or F. [20]
[+2 if correct, +0 if not answered, -1 if answered wrong].

1. T
F
A cellular layout is usually suitable for batch production.

2. T
F
Value added activities include moving parts through the production line.

3. T
F
Automation systems may still have a human element.

4. T
F
Geometric complexity is the main motivation for automation in the food industry.

5. T
F
In the context of automation, USA stands for upstream system automation..

6. T
F
Mass production uses more specialized tools than job shop production.

7. T
F
Job shop production requires more skilled workers as compared to mass production.

8. T
F
The product layout is the most suitable for job shop production.

9. T
F
Flexible automation is suitable for job shop production.

10. T
F
One of the advantages of machines over humans is their sophisticated sensing abilities.

	Determine the first 5 digits of the Opitz code for the part to the right. [5]

Code:__________________________
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Question 2
(35 points)

Given the Part-Machine Incidence matrix below, use the rank order clustering technique to develop part-machine groups.  There are 5 machines (1 thru. 5) and 5 parts (A thru. E).  Summarize your solution in the table at the bottom. [15]
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* Strive for the minimum # of families 

(you don’t necessarily need 4)

Indicate which of the following terms are more likely to be related to a Lathe and which are more likely to be related to a Milling machine by placing L or M next to each term as appropriate. [10]

	____ Tail Stock
	____ Gear Cutting
	____ Lead Screw

	____ Vice 
	____ Cutter
	____ Compound Rest

	____ Table
	____ Arbor
	

	____ Indexing Device
	____ Knee
	


A slip ring that rotates at a speed of 5 rpm is to be used for turning a light on for 2 seconds and off for 1 second.  If the ring has a diameter of 35mm, determine the number of connective segments needed, their lengths, and their positions.  Provide a sketch of the slip ring showing the locations of the connective segments. (Circumference = D) [10].
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