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       PSU MNE 2 – Translational Vibration Test Stand 

 
Overview 
The current translational vibration test stand has an unreliable forcing mechanism 
and sensor. The forcing mechanism is too expensive and is expected to break 
soon, and the sensor required frequent recalibration as it only measured linear 
motion and the test stand is not purely linear. The PSU MNE department wants a new test stand that 
removes these issues and allows students to measure linear motion and compare to theoretical 
models.  
 

Objectives 
The team’s objectives were to design a prototype test stand that can show both forced and free 
translational vibration, use a reliable forcing mechanism, and discover a sensor that does not need to 
be calibrated frequently.  
 

Approach 
 The team gathered customer needs from the Sponsor, and did external research to compare the 

needs to existing products.  

 Four final concepts were selected and entered into an AHP chart and a Pugh Matrix, and the 
Washing Machine concept was chosen.  

 Many hand calculations were done to find an ideal spring constant and frequency ratio.  

 CAD models were created in Solidworks to depict the final prototype and assist in placement of 
spring and damper.  

 Three prototypes were created: a pre-alpha prototype of wood, an alpha prototype of metal and 
duct tape, and a final prototype shown below.  

 Comprehensive testing was done on all components as well as the assembled final prototype, to 
assure the prototype can deliver accurate lab data for the ME 375 lab.  

 Testing results were validated against a calculated theoretical model. 

 
Outcomes 
 The prototype was created for a total cost of $947, within the 

sponsor’s $1,000 budget.  
 Manufacturing times will be short as the prototype is very simple 

and easy to build.  
 The prototype delivered accurate data and will serve as an exciting 

lab experiment for a projected time period of 20-30 years.  


