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In this project we are to test thermal mechanical fatigue failure.  To do this we are required to do background research, which will enable us to understand the different modes of thermal mechanical fatigue and which ones affect our situation.  From this, we will understand that the failure mainly occurs from the engine cycling between the atmospheric and operating temperatures.  Once we understand this method of failure we are to design and create a testing rig.  The test rig should be able to accurately create thermal mechanical fatigue seen in the typical diesel engine.  It should also be able to measure the stresses in the metal brought about by the thermal fluctuation.  Once these measurements have been taken, an analysis program needs to be created which will take our measured values and compute the thermal mechanical fatigue. 


This semester we have a few objectives that must be completed. Since our project relies heavily on the test rig, we will be investing a lot of time in building and testing the test rig. Before this can be done, the fall final report has to be sent to our sponsor once an appropriate contact is established.  Once the sponsor has received this we are to proceed with ordering parts and beginning our assembly.  After the assembly has been made we are to proceed with our testing and refine the testing procedure.  This scope is outlined below.

· Research 

· Thermal fatigue failure.

· Properties of aluminum.

· Testing methods.

· Typical failure location.

· Testing design 

· Specify sample dimensions.

· Specify sample holder.

· Identify cycling temperatures.

· Identify methods to thermally isolate testing rig from temperature cycling.

· Implementation

· Make sample holder.

· Make sample.

· Put sample through thermal fatigue testing.

· Identify stresses.

· Modeling program.

· Design an excel worksheets. 







