
 
 

Fall 2016 
3D MIG Metal Printer Part 3  

Overview 
TE Connectivity’s Additive Manufacturing Lab experiences high 
production costs with its current metal printing method, Direct Metal 
Laser Sintering (DMLS). Although many companies have successfully 
adopted 3D printing into their production lines, the technology 
continues to carry a high price tag. In response to this problem, there 
has been a successful push to create low-cost metal 3D printers. 

 
Objectives 
Three groups of Penn State students, two previous groups and this group, set out to design, 
assemble, test, and optimize a low-cost 3D MIG Metal Printer. The objective of the current group of 
Penn State Industrial Engineers was to optimize the current printer by stabilizing the printer frame, 
securing the welding nozzle, and improving overall print quality. They needed to do all of this while 
ensuring the future success of the project.   
 
Approach 

• The team first located the printer, then spent time familiarizing themselves with how it worked. 
• Next, the team brainstormed ways they could optimize the printer. They created an alternatives 

matrix to rank ideas.  
• The team found the best way to improve the printer was by creating a housing unit that was 

sturdy enough to stabilize the welding nozzle.  
• The new housing was built and tested. 
• The wiring throughout the printer was reworked and color-coded to improve system 

functionality. A container was added to house the motion controllers.  
• Next, the whole motion system was recalibrated to ensure smooth movements.  
• Finally, the original Power Wave Lincoln C300 welder was connected. Using computer 

programs like Repetier and Slicer, lines were welded, then squares, and eventually a 10-layer 
rectangular prism. This was the performance testing. 

• Improvements to the print quality were measured by comparing the height, thickness, and 
splatter radius of this group’s results to the results from previous groups. 

• A Lab Manual was written to help future groups get start with the printer. 
• CAD drawings of the printer were created on SolidWorks. 

 
Outcomes 

• Compared to the 3-layer prints from the previous group, 
this group’s 3-layer prints had a 20% increase in wall 
height, 69% decrease in wall thickness, and a 40% 
decrease in splatter radius.  

• Important deliverables including the Lab Manual, CAD 
Models, videos, photographs, the final report, and bill of 
materials were downloaded onto a newly purchased 
laptop for future groups to reference. The laptop can be 
found with the printer in the FAME Lab. 


