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In this report the key steps learned during Black Belt training will be summarized. The sections are executive summary, define phase, measurement phase, analysis phase, improvement phase, control phase, and the summary of results. The project was a success only because of teamwork and the Black Belt tools used during the project to clearly and systematically eliminate leaks due to damage of the main valve seat on part number 24245.

In the executive summary, the project’s purpose and scope was discussed. A clear statement of the intended problem and how it was to be measured was specified. The charter was developed and it was submitted to our company’s executive management for approval. The problem was the main valve seat was leaking due to defects on the main valve seat, causing failure at test. The unit had to be disassembled, and the part returned to Long Beach for rework or scrap. The purpose of the project was to reduce the defects on the main valve seat for part number 24245 from the 1% rate to 0% rate. Team members included Manufacturing, Manufacturing Engineering, a Black Belt Champion, a Quality Engineer, and me. The tools used were Brain Storming, Fish Bone Diagram, and Statistical Process Control (SPC). The end result was to implement the improvement and verify in Mexicali the effect it had on their assembly process. 

The define phase of the project was used to review the business case, create the Suppliers, Input, Process, Outputs, Customer’s chart (SIPOC), determine what the customer wanted through the use of the Voice of the Customer (VOC) tool, and finally summarize it as a team. The saving expectation is $60,000 per year based on the Cost of Poor Quality. The main cost was initial machining, dissemble, return and evaluation, and rework or scrap. Approximately 1% or 150 units per day were being rejected for this defect. Based on this figure the Finance Department did a break down and cost analysis. The SIPOC clearly showed that the process was the root of the problem causing the customer to be very dissatisfied. The SIPOC was a tool that clearly defined our process inputs and outputs resulting in the customer’s requirements. It also defined where to collect the data and gave us clear boundaries (starting and ending points). I made a trip in March of 2002 to Mexicali to interview the customer and wanted to know exactly how the assembly process and the defect affected them. A list of questions was asked and the customer was encouraged to be very candid, which helped me relay the unhappiness of the customer to the team. Using the tools in the define phase gave us a clear starting and ending point, showed the team that the customer was unhappy and gave us a goal to achieve cost wise.
The measurement phase of the project was measure the Input, Process, Output section of the SIPOC. We collected data for six months from the customer to establish and process sigma, which was at 3.8. The team determined where the data would be collected and maximized the information and minimized the confusion. This data helped us determine the root cause and look at possible improvements in the later phases of this project. It eliminated much of the “I think” and “we used to” and gave us concrete data to use to find the problem. The team set up a visual inspection of the main valve seat and trained all three shifts to identify any defects found at the end of the line just prior to shipping. The analysis of this data helped the team discover what was creating the defect and the tools to eliminate the problem. This could only be done because of the tools used in the measurement phase. The process capability showed that by sharpening the tools more often gave a process sigma improvement from 3.8 average to 4.8 which was sustained for five months. This was not the goal, but it did help us in the short term fix. In summary of the measurement phase it did and still does to this day give the ability to measure the process whereas before it was only conjecture.
During the analysis phase the team was able to take the data and pinpoint where and when the problem occurred. We were able to determine what was the main contributor to our defect. The team held several meeting and created a cause and effect diagram that enabled us to isolate the root cause. The chart took up the entire wall and continued to grow over the three meetings that were dedicated just to this tool. The chart along with the brain-storming was the most useful tools for the team for this project.  The team also used the 5 Why’s, Tree Diagram criteria to peel away the layers of conjecture and determine root cause. In summary the analysis phase gave the team the tools to determine through data, and tools (cause & effect, 5 Why’s) the cause and set up for the next phase for the real improvement.
The improvement phase was the Team’s most exciting. Brain storming was the most effective tool used to come up with a solution to eliminate the problems due to main valve leakage. The team decided to make a radical change in the process and moved the part to an entire new machining area. This was determined through data that the best process sigma we could get in the old machining area was a 4.8 – 5.0, because the age and capability of the machine. A new machining work center just happened to be purchased this year and was going to run our part number. The new process would machine two bodies complete in less then 12 seconds whereas in the old process the parts were machined at three different machines. In the old process the parts would be machined at one operation and a metal basket filled with thirty parts would be pushed down a conveyor to the next machine and repeated for the third time. The new process two parts are loaded on a trolley and a robot arm picks up the two parts and loads them in the machine. The parts come out 12 seconds later fully machined. They are put back on the trolley and sent to the washer. Another robot arm picks them up and places them on the washer conveyor. Two operators are at the end of the washer to visually inspect the parts. Through brain storming the team decided that if there was going to be any damage the inspector would see it. After one month the improved machining process reviewed a process sigma improvement at our plant to 6.0 sigma; however, Mexicali was still seeing defects The process sigma in Mexicali improved to 5.0 but not in correlation with Long Beach. The team met and determined that it had to be handling because the parts were leaving Long Beach without the defect.  A plug was designed by the team; it had to be oil resistant, and able to resist temperature from the washer of 300°F. Four quotes were given and the team decided to go with a vendor the company had used in the past. The plug finally came in two weeks later than expected, ten weeks total. A sample of 1,100 pieces were inspected and plugged and shipped to Mexicali. I went to witness to removal of the plug and determine if the customer had any problems. The first fixture in the assembly process would not allow the part and plug to work together. All other fixtures before assembling the cover (last operation) were no problem.  The fixture was modified and two weeks later another sample of 1,100 parts were plugged, shipped and reviewed during assembly. This time no fixtures were a problem and the reject rate was zero. The customer was given plastic cartons clearly identified to place the removed plugs and return them to Long Beach for repeat usage. The improvement phase was a Team success because of the tools used throughout the process.
The control phase has been in place process for two months and the process sigma has maintained a steady 6.0 at both facilities. The Mexicali plant gives the Long Beach Team the chart with the data monthly and the rejects from Mexicali are zero. This is the true control, when the problem no longer exists and is not able to come up in the future.

The summary of results and lessons learned were positive. The team defined a problem and the customer concurred that this was a problem they needed solved. Management supported it through purchasing tools to eliminate the problem and giving the team the time needed to solve the problem. The key lesson learned was that the Team can “think outside the box” based on data and processes can be improved using the tools learned through Black Belt. Recommendations are that the suppliers need to be held more accountable. The supplier making the plug took ten weeks but promised it in eight. Second recommendation is to follow the process through to the end, the fixture problem in assembly was never thought of in any of the team meetings. We did not leave it to the customer to test our improvement; we made sure they were not dissatisfied with our changes. Overall the project was a success and we should see the cost benefit by the end of our fiscal year, April 2003. 
