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SPC Practice Problems

1. The overall average on a process you are attempting to monitor is 50 units. The process standard deviation is known to be 1.72. Determine the upper and lower control limits for a mean chart, if you choose to use a sample size of 5. Set z = 3.

2. Food Storage Technologies produces refrigeration units for food producers and retail food establishments. The overall average temperature that these units maintain is 46( Fahrenheit. The average range is 2( Fahrenheit. Samples of 6 are taken to monitor the production process. Determine the upper and lower control limits for both a mean chart and a range chart for these refrigeration units.

3. Sampling 4 pieces of precision-cut wire (to be used in computer assembly) every hour for the past 24 hours has produced the following results:

	Hour
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 (inches)
	R (inches)
	Hour
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 (inches)
	R (inches)

	1
	3.25
	0.71
	13
	3.11
	0.85

	2
	3.10
	1.18
	14
	2.83
	1.31

	3
	3.22
	1.43
	15
	3.12
	1.06

	4
	3.39
	1.26
	16
	2.84
	0.50

	5
	3.07
	1.17
	17
	2.86
	1.43

	6
	2.86
	0.32
	18
	2.74
	1.29

	7
	3.05
	0.53
	19
	3.41
	1.61

	8
	2.65
	1.13
	20
	2.89
	1.09

	9
	3.02
	0.71
	21
	2.65
	1.08

	10
	2.85
	1.33
	22
	3.28
	0.46

	11
	2.83
	1.17
	23
	2.94
	1.58

	12
	2.97
	0.40
	24
	2.64
	0.97


Develop appropriate control charts and determine whether there is any cause for concern in the cutting process. Plot the information and look for patterns.

4. Small boxes of NutraFlakes cereal are labeled “net weight 10 ounces.” Each hour, random samples of size n = 4 boxes are weighed to check process control. Five hours of observations yielded the following data:

	
	Weights

	Time
	Box 1
	Box 2
	Box 3
	Box 4

	9 a.m.
	9.8
	10.4
	9.9
	10.3

	10 a.m.
	10.1
	10.2
	9.9
	9.8

	11 a.m.
	9.9
	10.5
	10.3
	10.1

	12 a.m.
	9.7
	9.8
	10.3
	10.2

	1 p.m.
	9.7
	10.1
	9.9
	9.9


a. Using these data, construct limits for 
[image: image3.wmf]X

 and R charts.

b. Is the process in control?

c. What other steps should the quality department follow at this point?

5. You are attempting to develop a quality monitoring system for some parts purchased from Warton & Kotha Manufacturing Co. These parts are either good or defective. You have decided to take a sample of 100 units. Develop a table of the appropriate upper and lower control chart limits for various values of the fraction defective in the sample taken. The values for p in this table should range from 0.02 to 0.10 in increments of 0.02. Develop the upper and lower control limits for a 99.73% confidence interval.

	
	n = 100

	p
	UCL
	LCL

	0.02
	
	

	0.04
	
	

	0.06
	
	

	0.08
	
	

	0.10
	
	


6. In the past, the defect rate for your product has been 1.5%. What are the upper and lower control chart limits if you wish to use a sample size of 500 and z = 3?

7. Refer to problem 6 above. If the defect rate were 3.5% instead of 1.5%, what would be the control limits?

8. Refer to problems 6 and 7 above. Management would like to reduce the sample size to 100 units. If the past defect rate has been 3.5%, what would happen to the control limits (z = 3)? Should this action be taken? Explain your answer.

9. Blackburn, Inc., an equipment manufacturer in Nashville, has submitted a sample cutoff valve to improve your manufacturing process. Your process engineering department has conducted experiments and found that the valve has a mean (() of 8.00 and a standard deviation (() of 0.04. Your desired performance is defined by the specification limits (7.865, 8.135). What is the Cpk of the Blackburn valve?

10. The manager of the Oat Flakes plant desires a quality specification with a mean of 16 ounces, an upper specification limit of 16.5, and a lower specification limit of 15.5. In this example, the process is known to have a population standard deviation of 1.0 ounces. Using the data below, in which weights are expressed in ounces, determine the standard deviation of the 12 weights and then determine the Cpk of the process.

	Weight of Sample
	Weight of Sample
	Weight of Sample

	Hour
	Avg. of 9 Boxes
	Hour
	Avg. of 9 Boxes
	Hour
	Avg. of 9 Boxes

	1
	16.1
	5
	16.5
	9
	16.3

	2
	16.8
	6
	16.4
	10
	14.8

	3
	15.5
	7
	15.2
	11
	14.2

	4
	16.5
	8
	16.4
	12
	17.3
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