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Overview 
The team was tasked with the project of designing and prototyping an 
improved system for the powder feeder system used in a direct 
energy deposition additive manufacturing process for Dr. Ted Reutzel 
from Penn State Applied Research Laboratory. The team was 
presented the current system, which used an Optomec LENS MR-7, to redesign in order to solve some 
of the issues that the system currently had. To accomplish this, the team redesigned the head of the 
Optomec LENS and made modifications to the powder feeder system.  
 

Objectives 
The list of current problems that ARL wanted the team to focus on included: 

 Poor control and measurability of powder flow rate 

 Powder leakage and clogs within the lens head and tubing 

 Poor repeatability of nozzle replacement 

 Inferior powder mixing mechanism 
 

Approach 
 The team met with Dr. Reutzel and additional Penn State ARL staff to see the Optomec system and 

worked closely with them to gain a functional understanding of the system 

 During this time, the team determined the most important customer needs to focus on and 
confirmed these with Dr. Reutzel 

 To approach these needs, each team member focused on an individual portion of the design 

 Team members worked with each other and Dr. Reutzel to refine designs throughout the process 

 Once finalized designs were created and approved, SolidWorks models were created and parts 
were ordered to allow the team to test the design changes 

 The prototypes were tested to determine the functionality of the designs to allow for further 
modification and improvement 

 

Outcomes 
 The testing provided a proof of concept for the designed 

system modifications 

 The sponsor was presented with the design modifications 
that will improve the overall efficiency and functionality of the 
Optomec LENS MR-7 system 

 More prototyping and testing needs to occur for these 
designs to be fully implemented in Penn State Applied 
Research Laboratory’s system 
 
 


