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	Question
	Points
	Grade

	1
	40
	

	2
	40
	

	3
	40
	

	Total
	120
	


Question 1
(40 points)

A machine that has a current market value of $150,000 has a useful life of 4 years.  The machine is expected to decrease in value by 20% annually. Operating and maintenance expenses are $25,000 for the first year and are expected to increase 30% annually.  Determine the economic service life of the machine assuming an IRR of 10%. [20]

The mean time between failure for a certain production machine is 250 hours, and the mean time to repair is 6 hours. Determine the availability of the machine. [5]

The hourly rate for a certain work center is to be determined based on the following data: direct labor rate = $15.00/hr; applicable factory overhead rate on labor = 35%; capital investment in machine = $200,000; service life of the machine = 5 years; rate of return = 15%; salvage value in five years = zero; and applicable factory overhead rate on machine = 40%. The work center will be operated two 8-hour shifts, 250 days per year. Determine the appropriate hourly rate for the work center.  [15]

Question 2
(40 points)
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
Aberrations result from the normal stochastic nature of the process.

2. T
F
In a typical batch production shop, the majority of time a part spends on a machine is in cutting.

3. T
F
On average, direct labor is the major part of manufacturing costs.

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

5. T
F
Sensors and actuators are used at the machine automation level of the manufacturing model.

6. T
F
Process industries are usually easier to automate than batch manufacturing industries.

7. T
F
The international standard industrial classification of copper is 38.

8. T
F
Apparel manufacturing is an example of tertiary industries.

9. T
F
CNC systems may still require some manual labor.

10. T
F
The designer’s salary is a direct cost component of a product he/she designs.

Four machines used to produce a family of parts are to be arranged into a GT cell. The ‘from to’ data for the parts processed by the machines are shown in the table below. (a) Determine the most logical sequence of machines for this data using Hollier’s method 2. (b) Construct the flow diagram for the data, showing where and how many parts enter and exit the system. (c) Compute the percentage of in-sequence moves and the percentage of back-tracking moves in the solution. [20]

	
	To
	

	From:
	1
	2
	3
	4
	

	1
	0
	10
	0
	40
	

	2
	0
	0
	0
	0
	

	3
	50
	0
	0
	20
	

	4
	0
	50
	0
	0
	

	
	
	
	
	
	


	a.

	b.

	c.


Question 3
(40 points)

a.
Determine the resolution of a stepper motor (steps per rev) that is required to position a table with an accuracy of ±0.01 mm assuming that the power screw has a pitch of 3 mm. [5]

	a.


b.
How many steps are needed to move a table 2.33 mm using a stepper motor with a resolution of 300 and a power screw with a pitch of 2.5 mm. [5]

c.
What is the expected position error in part ‘b’ above? [5]

	b.

	c.


	Use the sketch to the right to show how a relay may hold a signal to itself.  When the limit switch is closed, the relay is activated and stays activated even when the limit switch returns to its open position.  Add the wire connections to the sketch. [10 points]

Hints:

NC = Normally closed

NC = Normally open

When the relay coil is activated, NC contacts open, while NO contacts close.
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	Determine the first 5 digits of the Opitz code for the part to the right. [5]

Code:__________________________
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. Spur gear
3.0 wide groove 4 A
2.0 deep (both ends) 36.0 pitch diameter

195

260 r-fms*—l
20

121.0

Dimensions are in millimeters.
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