
PSU ARL Additive Manufacturing Capstone Project

For the first time the PSU ARL, the IE480W CIMP-3D Group at Penn State showed that 
a channel diameter of 0.5mm could be fabricated using the EOS power bed technology. We also 
showed for the first time in the world that 7-7-7 geometry channel outlet holes could be 
fabricated using the same technology and print non-cylindrical channels. The Center for 
Innovative Materials Processing by Direct Digital Deposition (CIMP-3D), is a program utilizing 
Additive Manufacturing (AM) to build complex components in a layer-by-layer fashion directly 
from CAD, which can result in the reduction of cost and materials over traditional prototyping 
processes. CIMP-3D was developed by the Pennsylvania State University Applied Research 
Laboratory, Battelle Memorial Institute, and Sciaky Corporation. Current production processes, 
outside of AM, involve creating a part through manipulation of an existing solid material, 
through trimming, shaping, etc., but are limited when it comes to producing complex interior part 
geometries. The flexibility of the AM technology promises to enable novel designs to high-value 
components, such as turbine blades.  Current AM capabilities available at CIMP-3D feature an 
EOS powder bed system.  The technology used is fairly new, and end-users have a need to gain 
improved understand of influence of process parameters on achievable characteristics.

The objective of the proposed effort was to develop an understanding of how key 
operating parameters such as layer thickness, manufacturing orientation, presence of support 
structures, etc., may impact design and fabrication of a benchmarking part that is symbolic of a 
turbine blade. In order to achieve these goals, the group proposed to develop a relevant 
benchmarking part design that showcases the accuracy to which a series of design features can 
be achieved using the EOS printer. Key features of turbine blade design were determined and 
used to define the benchmarking part enabled experimental assessment of processing conditions 
on these features. Once all of the features were established and a detailed experimental 
benchmarking plan was created and executed, the results were analyzed.  Each group member 
supervised a specific phase in order to complete each task in a timely fashion.


