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TMS Member Projects Receive First 
Wave of DMREF Funding

In support of the U.S. Materials 
Genome Initiative (MGI) the Na-
tional Science Foundation (NSF) 

for the Designing Materials to Revo-
lutionize and Engineer our Future 
(DMREF) program.
 The NSF Mathematical and Physi-
cal Sciences (MPS) and Engineering 
(ENG) directorates invested a total of 
just over $12 million for 22 grants in 
support of 14 DMREF projects that 

reducing the current time and cost of 
transitioning materials breakthroughs 
from the laboratory to the market-
place. The DMREF’s approach to 
accomplishing this involves the de-

accelerate the discovery, develop-
ment, and property optimization of 

received one of these prestigious 
grants:

Multi-Scale Fundamental 
Investigation of Sintering 
Anisotropy
Principal Investigators: Eugene 
Olevsky, San Diego State University; 
Rajendra Bordia, University of 
Washington

ed, multi-scale approach incorporating 
modeling and experimentation on sin-
tering-induced deformation processes, 
taking into account anisotropy phe-
nomena, is the focus of this project. The 

conditions and anisotropic microstruc-
ture-constitutive properties, providing 

novel, practical approach to optimizing 
the manufacture of advanced ceramic 

macroscopic characteristics and micro-
structure, including multilayered solid 
oxide fuel cells. 

Discovery, Development, and 
Deployment of High Temperature 
Coating/Substrate Systems
Principal Investigator: Tresa Pollock, 
University of California, Santa 
Barbara
 This project engages an engineering 
and computer science team to develop a 

and aircraft propulsion. 

Multi-Scale Modeling and 
Characterization of Twinning-
Induced Plasticity and Fracture in 
Magnesium Alloys
Principal Investigators: Haitham El 
Kadiri, Mississippi State University; 
Sean Agnew, University of Virginia; 
Co-Principal Investigator: Laurent 
Capolungo, Georgia Tech Research 
Corporation 
 The goal of this collaborative effort 
is to identify fundamentally validated 

pable of predicting failure in magne-

nesium alloys “formable” and “crush-
able,” so that society can exploit their 

safety critical applications. 

Nitride Discovery—Creating the 
Knowledge Base for Hard Coating 
Design
Principal Investigator: Daniel Gall, 
Rensselaer Polytechnic Institute

 The primary objective of this re-
search program is to develop a method 
for determining the intrinsic physical 
properties of transition metal nitrides. 
By providing a systematic understand-
ing of the fundamental properties of all 
transition metal nitrides, based on their 

base has the potential to help transform 
the evolutionary trial-and-error devel-
opment of protective coatings into a 
“coatings-by-design” approach. 

First-Principles Based Design of 
Spintronic Materials and Devices
Co-Principal Investigator: Subhadra 
Gupta, University of Alabama
 The focus of this project is to pro-
vide an improved understanding of 
half-metals and magnetic materials. 

experimentally accessible and techno-
logically relevant materials and device 
parameters. 

A Fundamental Approach to 
Study the Effect of Structural 
and Chemical Composition in 
Functionalized Graphene Materials
Co-Principal Investigator: Jiaxing 
Huang, Northwestern University
 The central goal of this project is to 
establish a paradigm shift in materials 
design by combining theory, modeling, 
and experimentation in a multiscale 
and synergistic manner to maximize 
the strength and toughness of nano-
composite materials that emulate the 
performance of hierarchically assem-
bled structures inspired by nature, us-
ing graphene oxide. 

To read the full descriptions of these projects, 
as well as the other DMREF-funded projects, 
go to http://www.nsf.gov/news/news_summ.
jsp?cntn_id=125712&
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