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Identification of Need:





	Whirlpool Corporation needs to be able to implement a kanban system revolving around their 110- and 200-ton progressive-die punch presses.





	 


Background Information:





	Whirlpool Corporation has several manufacturing sites.  The Oxford, Mississippi plant builds cook tops, ovens, and combination oven-microwave units.  In the past the Oxford plant was divided into several departments.  The factory floor was divided into punch press, painting, assembly, welding, and warehousing areas.  The punch press department was responsible for stockpiling parts to be used by the assembly department. 


	Currently, one die set is installed into a press and a large inventory of parts is made. The labor-intensive process of changing die sets is then performed.  This process can take as long as four hours per changeover.  A drawing of the current press cell set-up  is shown in Figure 1.  Once the new die set is installed, the press is used to make a large inventory of the new parts.  This process requires a large inventory of raw material and large storage space for both the raw materials and value-added parts.


	One problem Whirlpool faces is the inability to quickly change their product to meet customer requirements or any engineering modifications of the products.   If, due to design changes, a new die set is made, Whirlpool will then have a stockpile of useless parts.  Another problem facing Whirlpool is material flow.  The material has to be moved from storage areas to the presses.  After the parts are stamped out, they have to be moved back into storage.  Then, when the assembly department needs more parts, they again have to be moved from storage to the assembly department.


	Whirlpool felt that a just-in-time manufacturing concept would be a more economical use of plant resources.  This concept requires that the punch presses be able to stamp out just a one or two day supply of parts.  The purpose of the just-in-time concept is to reduce raw material and value-added inventory.  An added benefit is that a small quantity of material or parts can be stored at the location where they will ultimately be used, thus cutting down on handling time and storage space.  This concept also requires that a dedicated press be located at the assembly site in order to enhance material flow.  The press would stamp out all types of parts needed in that assembly department.   


	Whirlpool has applied these ideas to one process in its plant, and has seen dramatic improvements in production, cost, and morale.  Now that Whirlpool has seen that the new concepts will work for them, they want to set up each assembly module as a separate factory.  Each punch press and its die sets will have to be modified to become a quick die change punch press.  Because each punch press is made differently, each will need special design work.  Also, the different natures of each assembly require that specialized material handling systems in the form of kanban cards be established.


	Whirlpool has realized the importance of just-in-time manufacturing, and they want to implement this idea in all aspects of plant production.  This consulting team was asked to develop the initial numbers and ideas for installing the kanban system in two of its progressive die press cells.  This report details these first steps that Whirlpool must take.


Goal Statement:


	Determine the initial values for the number of kanban containers and the trigger quantities for these containers when used in production, as well as any other aspect of the system necessary for smooth assembly.	





Kanban Container Calculation





Method A





	A proprietary spreadsheet provided by Whirlpool was used to determine the appropriate number of kanban containers and trigger quantities for each different part produced by these presses.  Tables 1, 2, 3, and 4 show the results of this program.  From the results, it can be seen that the trigger quantity is affected by the length of the replenishment time in days, and the number of kanban containers is affected by the amount of safety stock.  For instance, the trigger quantity is the same in Tables 1 and 2, although the safety stock percentage is a factor of two different.  The various results were found only by manipulating the replenishment time and the safety stock.  All other values in the tables are constants that were determined by the setup of the system.  





	The first column, Part Number, is self-explanatory.  This number is the one given to it by Whirlpool.  The next column gives a simple description of the part.  The third column gives last year’s usage of that part.  The next column is a rough daily usage number found by dividing the yearly usage by 240 days, the value used by Whirlpool to compute yearly and daily values.  The following paragraph rounds the daily usage up to a more manageable number.  The center column gives the weight of each part in pounds, weighed by the consulting team using a digital scale.  This weight was not known to Whirlpool and knowledge of the weights was crucial for the completion of this project.  The total weight per container is set at thirty pounds by the safety engineer at Whirlpool.  By limiting the amount of weight in one container, stress on the backs or workers is decreased and safety is generally increased.  Parts per container was found by dividing the maximum weight by the weight of the parts.  In some cases, such as for the Bracket - Vent Mounting, this number was further reduced because this part because although the weight limit was not exceeded, the volume of the containers would not be able to hold that many parts.  The next column, replenishment time, has two different values -- two or three days.  The first two tables have three-day replenishment, and the number of kanban containers increased accordingly.  The other tables considered two-day replenishment, which changed the trigger quantity for the system.  Next, the percentage of safety stock is given.  This value was also changed, although its two possible values were one-hundred percent and fifty percent.  This value affected the number of total kanbans necessary in the system.  The higher the safety stock, the higher the total number of kanbans.  Finally, the main results of trigger quantity and total kanbans are given so that comparisons, time-studies, and simulations may be carried out.





Method B





	Appendix A shows the procedure followed to use a deterministic model to determine the number of kanbans necessary for efficient operation of the two press cells.  Because this method was performed for comparison purposes, calculations were done only for the first set-up, with 100% safety stock and a three-day replenishment time.  The lead time TL in the appendix is the same as the replenishment time in Method A.  The number of parts per container, ai, and the daily usage, Di, were taken from the same input data provided by Whirlpool.  The most important aspect of this method is determination of (, the policy variable used as a means of managing external disturbances such as changes in demand and variability in processing and delivery times.  This value is based on company policy and was initially set at 1.0.  For these values, the number of kanban containers was determined to be the amounts shown at the bottom of the first page of the appendix.  These numbers of kanban containers are the same as those found using Method A.  This exact relationship provides confidence that this number of containers should be a very good initial amount to start the production process.





	Further testing using this method revealed that a decrease in the policy value ( would also decrease the number of kanbans and consequently the amount of inventory.  This would result in cost savings for Whirlpool.  For example, as shown on the second page of Appendix A, a reduction in the policy value ( decreased the amount of kanbans by twenty-five percent.  The elimination of this much inventory would definitely benefit Whirlpool.  The practical reduction of ( could be accomplished by controlling the variability in processing and delivery times for the parts necessary for assembly.  As Whirlpool and their suppliers gain experience in managing this system and the employees learn these new techniques, this policy value will decrease on its own.  Whirlpool must constantly reevaluate the system so that optimum numbers of parts per container, daily usage, and kanban containers are known.





Kanban Cart Design





	The cart design, shown in Figure 2, was based on the kanban cart in the quick die change design project currently being conducted in the Mechanical Engineering 438 class (Senior Design).  The cart is designed to be moved towards and away from the press easily and also to possibly transport the full or empty container between the press area and the storage area.  The cart has been specifically designed for use with a kanban system.  The maximum container weight of thirty pounds was considered, but to be safe the cart is capable of easily holding more than one hundred pounds
