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Composite Synchronous Shafts 

 
Overview 
The purpose of this project is to investigate the use of autonomous health 
monitoring systems for aircraft inspection.  These systems could reduce 
inspection time and cost and more importantly make the critical parts of an 
aircraft safer.  The damage that they look for during an inspection includes 
modes of failure such as cracks, delamination, and others.  
 
Objectives 
We were to research and design a health monitoring system to statically monitor the health of a shaft. 
Also, we were to build a robust, portable, and adjustable test fixture so that we could use the fixture to 
conduct our static experiments. 
 
Approach. 
• First, we had in depth technical conversations with our sponsor to gather the customer needs 
• Then we did a good deal of research on different health monitoring systems 
• Also we started to brain storm test fixture designs as a team  
• After picking relevant systems and designs for fixtures we had a concept selection phase 
• We made CAD models for the test stand and had a preliminary design review with our sponsor 
• We then started to gather materials for the test fixture and we constructed an alpha prototype 
• At the same time we looked for equipment to borrow from the university for a modal frequency test 
• Once testing of the alpha prototype was complete, we started to purchase materials for beta 
• Some design changes were made to the test stand and the beta prototype was constructed 
• A test procedure was developed and the equipment we needed for the experiment was secured 
• Experiments were preformed to evaluate the health monitoring system we selected 
• Results were validated with Solidworks frequency study and the data was analyzed in MATLAB 
 
Outcomes 
• The modal analysis testing was not realistic to 

replace manual inspection, but it was an 
interesting proof of concept on how health 
monitoring technology can be used in this kind of 
application 

• The test fixture met all of the customer needs 
being robust, portable, and adjustable 

• The test fixture can be recycled into a future 
project where torsion testing might be explored 
 

Test fixture during modal impact testing 


