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Evaluating the Use of 3D Printing to Replace Old Test Fixtures 

 
Overview 
FirstEnergy Corporation presented the team with a project to replace old test 
fixtures that had become brittle, cracked, and eroded. The company’s goal 
for the capstone team was to look for an alternative manufacturing method 
for replacement because the original suppliers stopped producing these test fixtures. The team helped 
determine which type of 3D printer best meets their requirements for material and machine cost, 
printing accuracy, passing BETA electrical testing or not, space the machines occupy, and 
maintenance cost. The team used Solidworks to model different grommets/dials and redesigned the 
original grommets design to decrease the production time and material cost. Also, the team conducted 
a cost analysis for different 3D printers. The team’s final recommendation is for FirstEnergy to invest in 
either the Formlab 2 or Stratasys F170 based on their own preferences. 
 

Objectives 
The objective of this project is to find a 3D printer which can produce grommets that will snap into the 
BETA Laboratory modules and sufficiently insulate the module from the test equipment. The team then 
evaluated the quality and price of each qualifying printer to determine which one to recommend to 
FirstEnergy. 

 
Approach 
● Generate a CAD model of the grommets 
● Learned how the grommets were used and generated redesigns to improve the customer 

experience by taking advantage of additive manufacturing 
● Print various grommets on 3D printers across campus 
● Test printed grommets for fitting and electrical insulation to determine which printers can be used 
● Performed quality tests on qualifying printers including printing other parts that FirstEnergy may 

print on the machine, such as knobs and dials 
● Created concept screening and concept scoring charts to rank the various 3D printers 
● Prepared a business case for the 2 top choices of the qualifying printers to determine the team’s 

recommendation 
● Created 3D printing workflow instructions for the 

company 
● Made a final recommendation to FirstEnergy along with 

costs and benefits of both recommended printers 
 

Outcomes 
● Manufacturing time for a grommet is 6:42 minutes for the 

F170 printer. It takes approximately 120 hours to produce 
1,000 grommets. 

● The software cost decreased by recommending Fusion 
360 after researching various software programs for 
modelling parts. 

● Assembly time reduced after the team redesigned the 
individual grommets to one, combined grommet. 


