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Rotorcraft Drive System Tribological Interaction 

 
Overview 
For this project Bell Helicopter was interested in knowing the coefficients of 
friction, both static and dynamic, between an array of material combinations 
found in the gearboxes of helicopters.  Along with this, Bell Helicopter 
requested a repeatable test plan that could be used in the future to find such 
values.  A testing apparatus needed to be designed and constructed to find 
these values, and testing had to be conducted with this testing apparatus to 
find the coefficient of friction values of interest. 
 

Objectives 
The objectives that needed to be met were to design, construct, and test a testing apparatus that could 
yield both the static and dynamic coefficients of friction for an array of material combinations.  Using 
this testing apparatus the static and dynamic coefficients of friction were to be found. 
 

Approach 
 Scheduled biweekly conference calls with Bell Helicopter to discuss the project 

 Generated multiple concepts and chose one to pursue 

 Modelled the design concept in SolidWorks 

 Machined samples that would integrate with the testing apparatus concept 

 Constructed a prototype of the design concept 

 Conducted validation testing to ensure that the testing apparatus functioned properly and yielded 
valid results 

 Conducted testing on all samples and combinations of these samples to find the static and dynamic 
coefficients of friction 

 Reported all results and areas of future work and development to Bell Helicopter 
 

Outcomes 
 Bell Helicopter now possesses the valuable 

knowledge of the coefficients of friction 
between multiple surface interfaces within a 
gearbox 

 Bell Helicopter has a simple, repeatable, and 
reliable method of finding the coefficients of 
friction between any material interface of 
interest 

 Bell Helicopter can use this knowledge to 
design with confidence, verify torque 
specifications, and ultimately yield better 
products 


