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Project Summary 

 
Our project was to design a robotic motion system capable of fixturing and moving a welding 
system in order to be utilized for 3D printing of metal parts.  The concept of using a metal inert 
gas arc welding system with an open source robotic printer system is fairly new, and there is a 
significant amount of development that this concept will undergo now that it is known to the 
public.   
TE Connectivity wanted our robotic motion system to move in a true Cartesian xyz axes and be 
rigid so as to be capable of coping with the increased weight involved with printing metal with a 
welding system.  TE Connectivity may be able to use our finished system to perform research 
which could lead to potential patents of programs and current waveforms which would optimize 
the application of welding systems for a multitude of uses especially that of additive 
manufacturing. 
Michigan Tech created the first version of this idea to use a MIG welder for metal printing.  In 
their project they showed how metal additive manufacturing can be achieved at an extremely 
lower cost than most metal additive manufacturing units currently on the market (like the Sciaky 
electron beam additive manufacturing unit). Our team’s goal was to design a more capable and 
rigid robotic motion system so that TE Connectivity could undergo research and development 
experiments for this new technological concept. 
Our team had many problems through the execution of building the robot, as many design 
changes were required in order to function correctly under the system conditions.  The open 
source designs did not provide powerful enough components for our purpose, so we had to 
order many parts which we did not expect initially which significantly slowed the assembly 
process of the robot.   
The circuitry was also difficult to assemble correctly considering how our team increased the 
stepper motor power to a degree which required new adapters to be purchased to prevent 
burning out the original microcontroller drivers.   
The robotic system was completed and is functional, though the completion was much later than 
initially intended according to our scheduling for the project.  Tests were still performed with our 
system to make sure that the insulation and components we chose were sufficient enough to 
withstand the conditions of arc welding processes.  Our system proved to function without taking 
any damage so we know our robot will be capable of developing this new technology further if 
TE Connectivity performs the experiments on various advanced welding parameters which we 
discussed with them throughout the course of this project. 
 
 


