
Challenges in 3D Printing of 
Aerospace Materials 

 
Tresa M. Pollock 

Materials Department, University of 
California Santa Barbara 

 
 
Bio: Tresa Pollock is the Alcoa Distinguished 
Professor of Materials and Associate Dean of 
Engineering at the University of California, 
Santa Barbara.  Pollock’s research focuses on 

the mechanical and environmental performance of materials in extreme environments, 
unique high temperature materials processing paths, ultrafast laser-material interactions, 
alloy design and 3-D materials characterization.  Pollock graduated with a B.S. from Purdue 
University in 1984, and a Ph.D. from MIT in 1989.  She was employed at General Electric 
Aircraft Engines from 1989 to 1991, where she conducted research and development on 
high temperature alloys for aircraft turbine engines and co-developed the single crystal 
alloy René N6 (now in service).  Pollock was a professor in the Department of Materials 
Science and Engineering at Carnegie Mellon University from 1991 to 1999 and the 
University of Michigan from 2000 - 2010.   Professor Pollock was elected to the U.S. National 
Academy of Engineering in 2005, the German Academy of Sciences Leopoldina in 2015, and 
is a DOD Vannevar Bush Fellow and Fellow of TMS and ASM International.  She serves as 
Editor in Chief of the Metallurgical and Materials Transactions family of journals and was 
the 2005-2006 President of The Minerals, Metals and Materials Society.  
 
 

Abstract 
Additive manufacturing promises new pathways for integration of advanced alloys 

with complex structural component design for aerospace applications.  Achieving desired 
properties mandates control of structure and an improved understanding of the processes 
that occur at the individual melt pool scale and their superposition as melting occurs on a 
layer- by-layer basis.  The data challenges with additive manufacturing and the 
corresponding 3D quantification of structure will be addressed.  New insights on structure 
development gained from 3D datasets with chemical, structural and misorientation 
information will be discussed for structural alloys printed by electron beam and laser 
powder based processes.   In large 3D datasets, the persistence of grains and the 
accumulation of large crystallographic misorientations during printing been studied as a 
function of scan strategy.   The benefits of multimodal data for characterization of 
submicron features will be discussed.   Finally, challenges in the design of alloys that are 
tailored to these unique processing paths will be discussed. 
 
 
 


