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                Student Handout Activity 1
   Background:
   Quality Control uses certain tools to identify problems and suggest
   ways to continuously improve. These tools are certain charts and
   graphs that you will be making use of to determine if variations in
   measurements of a product are caused by small, normal variations that
   cannot be acted upon such as “common causes,” or by some larger
   “special cause” that can be acted upon or fixed. The type of chart to
   be used is based on the nature of the data.
   Today you will be using flow charts, histograms, and X-bar/R charts.
   Scenario:
   You are a quality technician working with a team to simulate a bottle
   filling station in a production line of some product shipped to a
   consumer. It could be any product that is bottled. For this test, the
   product bottled will be ordinary tap water. The objective is to
   determine the ability to control the volume of product shipped in the
   bottles. Since water has a weight of 1 gram per ml, weight will be
   used to determine volume. This is important since the consumer is
   interested in receiving the full volume and the manufacturer is
   interested in controlling cost by not shipping excess volume.
   It is assumed that the filling station is running continuously. At
   half-hour intervals samples are taken from the filling station for
   measurement. The bottles filled by the team are the samples taken from
   the station for measurement. The team may use any appropriate
   procedure to fill the samples for measurement. It is assumed that the
   samples are representative of all bottles produced during the
   half-hour interval. One possible approach would be to divide the team
   with one member filling and two members weighing and recording. It
   will also be important to recognize the variation in weight for empty
   bottles.
   You will prepare a flow chart to show the process steps and
   measurement points. You will follow the flow chart and one member of
   the team will be assigned the job of process auditor to assure that
   the steps are being followed.
   After all the data is collected all members should work together to
   prepare the report. Histograms and X-bar/R control charts will be
   prepared using a sample size n=5. In this situation, each consecutive
   5 bottles will be assumed to be the sample selected at half-hour
   intervals.
   Steps:
     1. 
       Read the scenario above. The instructor will assign a team of 3 to
       5 students for the project.
       One possible approach is to divide the team with one member
       filling and two members weighing and recording.
     2. 
       Consider the steps that need to occur to accomplish the
       assignment. Bottles must be labeled and filled. The tare, gross,
       and net weights should be found and recorded. Data collection must
       be well organized.
     3. 
       You will work to create a flow chart showing how to set up the
       area to be like a production line. Steps of your procedure would
       be included within the flow chart.
     4. 
       The instructor will check the flow charts to see if you can show
       that you have an understanding of the required line design, but
       will not make suggestions on how to improve it. Create and set up
       the production line.
     5. 
       Arrange table or tables, assign jobs, such as process auditor,
       bottle filler, weight finder, and recorder, and gather equipment.
     6. 
       Decide how far you will fill the bottles. There is no set fill
       line, just make sure you agree as a group. Go to the tap water
       supply area, choose one of the containers to use and a funnel if
       necessary, and fill the empty bottles.
     7. 
       The student assigned as process auditor should make some notes
       about how they made sure the steps were being followed.
     8. 
       All students record the tare, gross, and subtract to get net
       weights on their own check sheets.
     9. 
       Use the check sheets to create a frequency distribution table and
       histogram. Follow the directions on pg 8 of the Quality Control
       Handout to make the histogram.
     10. 
       Use the data to prepare an X-bar and R control chart using n = 5
       (5 samples). In this situation, each consecutive 5 bottles will be
       assumed to be the sample selected at half-hour intervals. Every 5
       numbers will be sample measurements recorded in the same column.
       The next 5 numbers are recorded in column 2, and so on. Follow the
       directions on pg 11 of the Quality Control Handout to make the
       X-bar and R chart.
     11. 
       Look at the chart and note the control chart limits. Are any
       points outside the limits? Is the spread from UCL to LCL wide? Can
       you think of a way to measure the water more accurately? What
       process change do you think would result in less variation? Can
       you describe these changes on a new flow chart? If a potential
       process change would reduce the variation you could repeat the
       project using the revised procedure.
     12. 
       Discuss the results and prepare a report.
     13. 
       At the end of the testing, the bottles should be emptied and
       returned. Any excess water spilt on the floor should be wiped up.
       The table and floor should be wiped clean.
     14. 
       Turn in flow chart, check sheet, histogram, X-bar/R chart, and
       report.
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