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Assignment 5:  

Shewhart Control Charts for Continuous Variables
A firm has developed a process for filling containers with ball bearings.  The containers will be sold by weight, and the target weight for the containers will be 180 g.  The filling machine has four filling heads, with each filling head being supplied by a separate hopper of ball bearings.  The process operates to fill four containers at the same time (one container per head).  The company wants to control the process using Shewhart control charts for the container weight, so they will periodically pull a sample of containers from the line and weigh them.  
NOTE:  The data for these problems is available as an Excel spreadsheet from the class Materials page.  You will need to download this spreadsheet to complete the exercise in a reasonable amount of time.
A.)  One method for sampling (NOT CORRECT) picked a sample of size 4 by taking one container from each head every five minutes. Using the 50 samples from the HW5 Combo tab on the spread sheet, do the following:  

1. Copy the data (in order) to the Data tab on the spreadsheet.  Plot the data, and correctly use up to the first 25 data points to compute the centerline and control limits for the most appropriate control charts.  (Hint:  two charts are appropriate in each part.)
2. Use these control limits to interpret the remainder of the data.  Note which of the remaining 25 samples were out-of-control, and the reason(s) using the Western Electric rules.
3. Can you identify the process problems using these charts?  Describe what unnatural state you observe by looking at the control chart for spread.  This will indicate why this sampling method would not be very effective.
B.)  A second method would still use a sample of size 4, but would require one set (of two control charts) for each filling head.  Using the first 4 observation columns from each of the filling head tabs HW5 Hd(1)…HW5 Hd(4), do the following:  

1. Which control charts are most applicable for this sampling plan?

2. Copy the data (in order) to the Data tab on the spreadsheet.  Plot the data, and correctly use up to the first 25 data points to compute the centerline and control limits for the most appropriate control charts.  (Hint:  two charts are appropriate for each head, so do the charts for each head in serial fashion.)

3. Use these control limits to interpret the remainder of the data.  Again note which of the remaining 25 samples were out-of-control, and the reason(s) using the Western Electric rules.

4. Can you identify the process problems using these charts?  Which heads are in-control, and which are out-of-control?  For the out-of-control heads, what condition (shift in location or shift in spread) was indicated, and which control chart(s) was it indicated on?
C.)  A third method would use a sample of size 10, and would also require one set (of two control charts) for each filling head.  Using the all 10 observation columns from each of the filling head tabs, do the following:  

1. Which control charts are most applicable for this sampling plan?

2. Copy the data (in order) to the Data tab on the spreadsheet.  Plot the data, and correctly use up to the first 25 data points to compute the centerline and control limits for the most appropriate control charts.  (Again:  two charts are appropriate for each head, so do the charts for each head in serial fashion.)

3. Use these control limits to interpret the remainder of the data.  Again note which of the remaining 25 samples were out-of-control, and the reason(s) using the Western Electric rules.

4. Can you identify the process problems using these charts?  Which heads are in-control, and which are out-of-control?  For the out-of-control heads, what condition (shift in location or shift in spread) was indicated, and which control chart(s) was it indicated on?

D.)  What effect did each sampling plan have on your ability to diagnose the filling head problems - which plan (A, B, or C) was best, and which was worst?
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