Potential IE450 Final Projects (5 extra credit point activities)

1. Apply Lean concepts to the CNC machining of PSU checkers.

a. In a group of four, perform a Value Stream analysis on the production activities required to make PSU checkers

i. Should include: Analysis of tooling used in the MasterCAM program, generation of tool paths and use all four slots in the fixture.  This Lean process should be documented with step-by-step improvements.  The quality of the product should be monitored and evaluated; initial and final product costs should be calculated.

2. Apply Lean concepts to the robotic packaging of PSU checkers.

a. In a group of four, perform a Value Stream analysis on the packaging activities required to box PSU checkers

i. Should include: Analysis of location for the parts and boxes for the checker sets, the generation of tool paths and potential redesign of the robot end effector.  This Lean process should be documented with step-by-step improvements.  Instrumentation to monitor the process should be investigated.  That is, what happens if the robot drops a checker?  How can this be instrumented and programmed; initial and final packaging times should be measured.

3. Design a cell in FAME that could be used for the production of the checkers (both varieties)

a. Identify and layout the equipment – both the lathe(s) and machining center(s).  You can assume that 100 checkers sets will be required daily.

i. Should include: Analysis of location for the machines, in-process parts and buffer locations for the checkers and checker sets.  Process flow and control method should be defined.  The performance of the system should either be simulated by hand or via computer simulation (10 point bonus possibility for a well thought out simulation model and experimental design).  This Lean process should be documented with step-by-step improvements.   

4. Develop a control system using the ABB IRB 140 robots for the CNC machining and material handling of parts.

a. In a group of four, perform develop a potential layout for the CNC lathe and machining center as well as a IRB2400 robot that will be used to load and unload checkers to and from the machines.  The IRB140 will not have the necessary reach so you will need to use the IRB 2400 to reach the chuck or fixture.

i. Should include: Analysis of location for the robot and machines, the generation of robot control program (in RobotStudio) and the potential redesign of the robot end effector.  Instrumentation for the process should be investigated and identified.  That is, how do you know when a part is finished machining?  How can this be instrumented and programmed?  We will not be able to implement this project in the lab, but it can be simulated on the IRB140s in 244 Leonhard.

5. Write a computer program that uses one of the Production Flow Analysis techniques to develop cells and part families.

a. This project can be done individually or in groups of up to four.  An individual might write the entire PFA system within Access for a single PFA method.  When done in a group, I would expect that a program (most likely Visual Basic or Visual C++) would open and read from a database (probably Access).  With four people, I would expect that 3 or more PFA methods would be developed and coded.  Lots of bells and whistles can be added to the software for extra credit.

6. Engineer a robot cell to perform an activity that you feel lends itself to automation using a robot.  Many of the same elements of #2 and #4 could be included here. This should be done in a group of four.

7. Write a paper on a recent development or method that is or could be part of Lean.

8. Investigate an industry or service activity that can be improved with Lean.  There is extra credit here, but this will be the most difficult to assess beforehand.

