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TMS Study Charts a Course to 
Successful ICME Implementation
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 “It’s real, it’s doable, and it’s here to 
stay.”
 With that, George Spanos, TMS 
Technical Director, thumbs through 
the 100+ pages of Integrated Com-
putational Materials Engineering 
(ICME): Implementing ICME in the 
Aerospace, Automotive, and Mari-
time Industries (Figure 1), and opens 

space ICME Tool Set (Figure 2).” This 

need to implement ICME in the short 

report project leader. “It’s time to stop 

this approach.”

successful case studies has yet to be 

nel, computational models, physical 

lions in attendant costs. In 2008, the 

suing a report that clearly articulated 

Since that time, said Spanos, most 

been lots of symposia and articles 

 For this reason, Spanos said that 
Implementing ICME in the Aerospace, 
Automotive, and Maritime Indus-

Figure 1. The TMS 
ICME Implementation 
Study debuted at the 
2nd World Congress 
on ICME, July 7–11, 
in Salt Lake City, Utah. 
It was completed in 13 
months through the 
work of fi ve volunteer 
study teams. “The 
teams that made this 
project possible were 
models of ICME in 
action,” commented 
Elizabeth Holm, 2013 
TMS president. “They 
seamlessly integrated 
the expertise and 
perspectives of pro-
fessionals represent-
ing the entire product 
development cycle to 
produce an exception-
al resource on a tight 
deadline in a cost-
effective manner.” 

TMS ICME 
IMPLEMENTATION 

STUDY AVAILABLE FOR 
FREE DOWNLOAD

www.tms
.org/icmestudy
copy of Integrated Computational 
Materials Engineering (ICME): Im-
plementing ICME in the Aerospace, 
Automotive, and Maritime Industries. 

by TMS, puts practical guidance at 
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tries—or the TMS ICME Implementa

search Laboratory), the U.S. Depart
ment of Energy, and the U.S. National 
Science Foundation under a grant to 

Figure 2. This sample framework from the study is specific to the aerospace industry. Two frameworks were developed per industry sec-
tor, all of them detailing necessary actions and key steps, as well as delineating flow paths of information between steps. 

“From our industry, just the elevation 
or visibility that this project has 
given this technology is a valuable 
contribution.”

—Garrett Sonnenberg,  
Engineer 4, Structural, Newport News Shipbuilding

table to other industries.

ment to its debut at the TMS 2nd World 

due to the commitment and efforts 
of nearly 50 leading scientists, engi

talents to the project. (For additional 

information on the study teams, see 

teams that made this project possible 

sionals representing the entire product 

ceptional resource on a tight deadline 

of TMS’s role in coordinating this ef

The Work Behind the  
Frameworks
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study:
Implementation: The study 
teams focused on actions that 

Immediacy: The study outlines 

Integration: The study addresses 
the need for integrating 
disciplines, personnel, models, 

processes, and other aspects of 

 Within these parameters, the study 

sector that clearly articulate the action 

points of the ICME portions of the 
cycle; suggestions for computational 

Figure 3. Correlating with each step presented in the frameworks are tables that provide  details of actions, personnel, and tools.

“I think the long-term value of the 
study is its potential impact on our 
educational system, where our future 
scientists and engineers will need to 
be educated with the holistic ICME 
framework in mind. When you 

examine the frameworks, they involve almost all 
the disciplines in a college of engineering. Instead 
of the conventional, disciplinary-based education 
approach, we may need to broaden the knowledge 
base of the next generation of materials scientists 
and engineers, so that they are more cognizant of  
the other disciplines.”

—Xin Sun, Laboratory Fellow, 
Technical Team Lead, and Associate Division Director, Pacific Northwest National Laboratory
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drastically different types of compo
nents and ran each of them through 

type of platform or component that 

program in the aerospace industry.”
 Garrett Sonnenberg, Engineer 4, 

building and a member of the TMS 
Maritime ICME Implementation 

tionable steps to implementing IC

the study that I feel has great impact is 
that the tools must be integrated,” he 
said. “In the past, the loose integration 
of output of one analysis tool has not 
easily been incorporated as an input to 

can be ‘consolidate’ through standards 

nenberg feels is underscored in the 
study is that ICME is a true engineer
ing discipline. “The success of ICME 

discipline, many of those in computa
tional mechanics may be attracted to it 

tiplier for this effort.”

dustry, the rosters also included recog

ciplines represented on the groups, en

of materials science and engineering, 

generally needs to be integrated much 

most people and programs are not co
ordinating throughout the cycle to op

challenge,” agreed Xin Sun, Labora

(PNNL) and a member of the TMS 

Figure 4. A high-
light of the study is 
the presentation of 
detailed strategies 
to address or cir-
cumvent the high-
est priority barriers 
to ICME imple-
mentation that cut 
across all three 
industrial sectors. 
This table can be 
viewed on page 6 
of the report’s Ex-
ecutive Summary, 
with the specific 
tactics detailed in 
a separate chapter 
on Pervasive Is-
sues.

“The ICME approach drives the best 
outcomes for product and process in-

opportunity, but if you’ve got it in your 
toolbox, you’ll be better off for it.”

— Buddy Damm,  
Chief Engineer–Steel–Industrial, The Timken Company
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ABOUT THE STUDY PROCESS
 Implementing ICME in the Aerospace, Automotive, and Maritime Industries is the 

space, and Maritime ICME Implementation Teams focused on the needs of those spe

commitment of all of these 

them for their efforts and sup

each of these teams, go to 
www.tms.org/icmestudy.

“The most valuable outcome from 
this study is the ICME framework 
developed for engineers, researchers, 
designers, and other ICME 

— Alan Luo,  
Professor, Materials Science and Engineering and Integrated  

Systems Engineering, The Ohio State University

a lighter and stronger component at a 
much more accelerated rate than the 

may be needed to enable this type of 

Team, these and other common con

documenting a litany of potential 

the study focuses on offering detailed, 

common barriers to ICME implemen

support adoption of ICME approaches 

ing a business case for ICME, ef

opment process, and issues related to 

that relate to that particular sector’s 
needs, circumstances, and resources.

be considered to launch a successful 
ICME effort in your company,” said 
Buddy Damm, Chief Engineer–Steel–

ICME Implementation Team. “This 

to a management team about the need 
for ICME, and the commitment re
quired for success.”

50 Ways to Start

portunities that can be implemented 

ripe for ICME implementation. I 

ment Program, Spanos said that the 

mostly promoted by materials sci
entists and engineers. To implement 

ence and Engineering and Integrated 
Systems Engineering, The Ohio State 

and rigorously implement the ICME 

study. It’s not easy and requires close 
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