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B. Braun Medical Inc. tasked The Pennsylvania State University to perform research on 

3-dimensional (3D) printed metal injection mold cavities in comparison to machined cavities. 

The team submitted a report to B. Braun Medical Inc. highlighting 3D metal printing capabilities 

including surface finish, accuracy, precision, time, material costs, production costs, finishing 

costs, hardness, and ease of manufacturing. In addition, the team 3D printed and analyze two 

prototyped metal injection mold cavities that were designed by B. Braun Medical Inc. 
  

ProtoCAM: Additive Manufacturing, a rapid industrial 3D prototyping company for a 

multitude of applications, produced the first prototype. In considering cost and time constraints, 

ProtoCAM was chosen over CIMP-3D and eight other companies. The process ProtoCAM used 

was Direct Metal Laser Sintering (DMLS) printing in a layer height of 30 microns. The cavities 

were printed with Stainless steel 316L due to the metal’s formability and weldability, corrosion 

resistance, and quick build time. For the second prototype, the vendor CalRAM was chosen for 

its ability to produce Inconel prints, the low part cost, and the short turnaround time. 
  

An analysis of the cavities was performed to determine how close 3D metal printing 

could come within B. Braun Medical Inc.’s desired tolerance of 0.001 inches without any post 

processing. The measurements that were taken did not meet this goal for either prototype. 

Additionally of interest to the sponsor was surface roughness, which was measured in both 

prototypes on multiple surfaces by optical profilometry. The roughness for both prototypes from 

the profilometry results was determined to be too high for injection molding without further 

post-processing. 
 

The investigation determined that even when using premium printers, 3D metal printed 

injection mold cavities could not come within B. Braun Medical’s desired dimensional and 

surface roughness goals for injection molding without post-processing. Additional research is 

suggested in hybrid additive and subtractive manufacturing machines, for instance Matsuura 

Machinery’s Lumex Avance-25, for their ability to create low tolerance and roughness products 

without post-processing. 
 


