
ME@NU ranks ~#5 in Nation!

We’re number five! (Approximately!) 
The highlight of recent months 
has been the long-awaited 

release of the National Research Council 
rankings for research universities. These 
rankings are updated only every decade and 
are constructed by a more rigorous process 
than the often-cited, annual U.S. News and 
World Report rankings. In this latest release 
of the NRC rankings, a new and somewhat 
opaque ranking system was produced, 
wherein absolute rank was not stated, but 
rather 90 percent confidence intervals of 
rank were provided via two different calcula-
tion methods. The graphic shown here, the 
S-ranking, used a statistical analysis of data 
combining information on research articles 
published, research expenditures, graduation 
times, and a host of other factors, along with 
a relative weighting of components based 
upon importance levels gleaned from surveys 
of faculty. In this analysis the Department 
of Mechanical Engineering at Northwestern 
came out with a ranking ranging from 2 to 
5, with a 90 percent confidence interval. 
The analysis included 127 ME programs 
nationwide. In the accompanying R-based 
rankings, we had a slightly lower ranking with 
a wider spread (hence the “approximate” 
symbol in our headline).

                        Continues on page 2

L. Catherine Brinson

Mechanical Engineering
          Robert R. McCormick School of
Engineering and Applied Science
                                 Northwestern University fall 2010

 

Ranking Results

NRC S-Rating/Mechanical Engineering
Benchmark Programs



New Cleanroom Facility Opens

in April 2010, NU-FAB a new cleanroom facility with state-of-
the-art equipment opened to allow researchers from across the 
McCormick School of Engineering and Northwestern University 

to conduct cutting-edge research in areas such as nanotechnology, 
microelectricalmechanical systems (MEMs), sensors, energy, and 
materials science. 

The space is an ultra-clean, highly-controlled environment that 
houses semiconductor-grade processing equipment for lithog-
raphy, deposition, etching, characterization, and measurement. 
This equipment can be used in the research of semiconductors, 
microelectronics, sensors, and micromechanical systems, among 
other areas.

“The new space has an upgraded suite of equipment and 
more space, and it represents a major investment by Northwest-
ern University into extending its engineering and science research 
capabilities,” says Chang Liu, professor of mechanical engineering 
and faculty director for NU-FAB. “It has a very broad reach.”

Information about the new facility can be found at:  
http://nufab.northwestern.edu/index.html

A researcher works in 
the NU-FAB cleanroom 
facility which opened in 
April 2010. The Parylene 
Deposition System is in 
the foreground.

Undergraduates win  
First Place in the  
Frey Memorial Prize

t he 2010 Margaret and Muir Frey Memorial Prize for 
Innovation and Creativity for the best innovative or 
creative-integrative capstone project was awarded to 

a team of four mechanical engineering seniors: Noah Pentelo-
vitch, George Randolph, Sean Wood, and Krystian Zimowski. 

For their first place award, the students received $12,000 
and their project adviser, ME Professor Wei Chen, received 
$5,000. The project was an automatic meat casing remover, 
which “utilizing compressed air and gravity... effectively peels 
cellulose casings from deli meat, lowering manufacturer’s op-
erational costs while increasing throughput and hygiene.” This 
product was designed to automate the only major processing 
action that the client, Formax, still performed manually.

Chair’s Message, continued from cover

We are very pleased with the new rankings, in spite of the added 
difficulty in explaining the data. The ranking provides a well-deserved 
acknowledgement of the continuous improvement of our research 
programs. As highlighted in this and previous issues: all our young 
faculty have been honored with NSF CAREER Awards, we have a 
recent PECASE winner, numerous faculty are leading large research 
initiatives including an active MURI and EFRI award, a number of our 
faculty sport “highest cited” ratings, our students consistently receive 
external fellowships and awards, and our curriculum is consistently 
innovative at both undergraduate and graduate levels. The research 
directions of the department include forefront research into nanotech-
nology, biological and medical applications of mechanical engineering 
science, diverse applications of design principles from optimization 
theory to human factors engineering, and multidisciplinary research 
with emphasis on energy.  

Please enjoy this newsletter with the recent highlights of our 
program. To our alumni, know that your affiliation with ME@NU has 
and continues to help us in our goal to have a continuously improv-
ing engineering program meeting the needs of today’s students and 
tomorrow’s research frontiers. 

L. Catherine Brinson, chair

Award winning design for an Automatic Meat Casing  
Remover showing vacuum gripper and stopper bar fingers.

http://nufab.northwestern.edu/index.html


P rofessor Mitra Hartmann’s research group is investigating the 
powerful sensory system of rat whiskers and creating artificial 
whisker systems that could be used on future Mars rovers. 

Rats are nocturnal, burrowing animals that rely on their whiskers 
to explore the world around them. Rats sweep their whiskers back 
and forth against objects to determine an object’s size, shape, posi-
tion, orientation, and texture. In Hartmann’s lab the rat whisker sys-
tem is used as a model to study sensory acquisition and perception. 

Hartmann studies this using both artificial whisker systems 
and high-speed video of the head and whisker movements of 
freely moving rats. Hartmann uses the artificial whiskers to test the 
hypothesis that change in torque of the whisker allows the rat to tell 
how far away an object is. A set-up with four steel wire whiskers was 
brushed repeatedly across a mock human head, and the data from 
the strain gauges at the whisker bases was analyzed, enabling a sur-
prisingly accurate determination of the contours of the 3-D surface.

NASA funded early research work because they were interested 
in the idea of putting whiskers on a Mars rover. Whisker sensors 
have important advantages over visual sensors because they require 
less power than cameras or infrared eyes and are not 
affected by glare or dusty conditions. These sensors 
could also enable the rover to tell if it is stuck or sliding.

Hartmann is also a dedicated teacher and was 
recently selected as McCormick School of Engineer-
ing Teacher of the Year. In addition, she is the faculty 
adviser for Tau Beta Pi, the national engineering 
honor society.

Click here to watch a National Science Foundation 
“Science Nation” video of her work.

From Rats to Robots: Using Whiskers to “See” in 3-D

Hartmann tests an artificial whisker 
system that can determine the contours 
of a 3-D surface.

Over the summer the Department of 
Mechanical Engineering website 
was substantially updated. The 

new look and contents were introduced in 
September, just in time for the new students 
who were starting in the fall quarter and the 
prospective students who were starting to 
look into the application process. In addition 
to a cleaner overall appearance, the main 
functional differences were the separation 
of material for different audiences onto 
different pages and the addition of a 
number of different kinds of new material.

ME Website Redesigned and Updated
The website’s most substantial 

additions are for current undergraduate 
students, including many more resources to 
help them understand the requirements for 
the ME major. The flexibility of the program 
can make it confusing to understand, but 
with the help of the new tools, that flexibility 
can enable customization of the curriculum 
to accommodate the different backgrounds 
and interests of each individual student. 
Especially useful are the new flow charts 
that show how course prerequisites affect 
the order in which courses must be taken. 
It makes clear in a visual way which key 

courses should be taken as early as 
possible to maximize options for taking 
more advanced courses later. 

The new website also makes it  
simpler to highlight breaking research news 
and find information on ongoing faculty 
research. Finally, we’ve launched a new 
video section that shows faculty presenting 
in-depth looks at their current research 
topics. These new web capabilities will be 
used extensively by prospective graduate 
students to our program. 

Visit the ME department website at 
http://www.mech.northwestern.edu/web/

www.nsf.gov/news/
http://www.nsf.gov/news/special_reports/science_nation/whiskerrobots.jsp
http://www.mech.northwestern.edu/web/


s inan Keten has recently joined 
the department as an assistant 
professor in mechanical and civil 

and environmental engineering. He earned a 
master of engineering and a PhD from M.I.T. 
His doctoral work on atomistic modeling of 
biopolymers, in particular spider silk, has 
led to more than a dozen publications in top 
interdisciplinary journals, including Nature 
Materials, Proceedings of the National 
Academy of Sciences, Journal of the Royal 
Society – Interface, Nano Letters, and 
Reviews of Modern Physics.  

Keten’s research interests can be 
broadly defined in the field of computational 
nanodynamics and multi-scale modeling 
of organic and biological materials. He 
uses theory and large-scale simulations 
to understand the molecular origin of 
structure formation, deformation, fracture 
and degradation of materials, and he also 
investigates a wide range of nano-scale 
fluids and solids phenomena relevant to 
biological and bioinspired systems. A 
common underlying theme of his research 
is bioinspiration, where synthesis processes 
and material design principles from nature 
are investigated to lay the conceptual 
foundation necessary for the development 
of novel organic polymers used in 
renewable energy, nanomedicine, and  
multi-functional structural materials.

Professor Sinan Keten Joins the Department

Sinan Keten

Keten’s research models 
biopolymers such as spider 
silk using computational 
nano-dynamics and  
multi-scale modeling.

New Videos
ChECk out SEvERal NEw vidEoS fEatuRiNg thE dEpaRtMENt of MEChaNiCal 
ENgiNEERiNg aNd itS StudENtS, faCulty, aNd aluMNi  
(visit http://www.mech.northwestern.edu/web/research/lectures.php)

ME department: Department overview
http://video.mccormick.northwestern.edu/1007

Students: ME 333 Introduction to Mechatronics: Undergraduate 
students in the Introduction to Mechatronics course display their 
projects at a fair held on Friday, March 12, 2010.
http://video.mccormick.northwestern.edu/1072

design of adaptive Scuba gear: Undergraduates in the 
Design 298/398 course sequence design a product to help a 
client with a disability scuba dive.
http://video.mccormick.northwestern.edu/1074

faculty lectures: Lectures by Professors Murphey, MacIver, 
Hartmann, Ho, Herbst, Huang, Stoll, and Chang Liu.
http://www.mech.northwestern.edu/web/research/lectures.php

alumni:
David Eckert (BSME ’77): 
http://video.mccormick.northwestern.edu/1019

Greg Fraser (BSME ’77, MS CEE ’78): 
http://video.mccormick.northwestern.edu/1021

http://www.mech.northwestern.edu/web/research/lectures.php
http://video.mccormick.northwestern.edu/1007
http://video.mccormick.northwestern.edu/1072
http://video.mccormick.northwestern.edu/1074
http://www.mech.northwestern.edu/web/research/lectures.php
http://video.mccormick.northwestern.edu/1019
http://video.mccormick.northwestern.edu/1021


Selected Mechanical Engineering Awards 2010
faCulty

Jan achenbach received the Theodore von 
Karman Medal from the ASCE.

Cate Brinson has been named a fellow of 
the ASME.

Jian Cao received the Distinguished Service 
Award from ASME Manufacturing Engineer-
ing Division in October 2009.

wei Chen’s paper on “Comparative Studies 
of Metamodeling Techniques under Multiple 
Modeling Criteria” (2001) is ranked as the No. 
1 most frequently cited paper published in 
the Journal of Structural and Multidisciplinary 
Optimization (SMO) since 2000 by the chief 
editor of SMO.

kornel Ehmann was awarded a Distin-
guished Visiting Fellowship by the Royal Acad-
emy of Engineering, Cardiff University in Wales.

horacio Espinosa was elected to the Eu-
ropean Academy of Sciences and Arts and was 
named the James N. and Nancy J. Farley Profes-
sor in Manufacturing and Entrepreneurship.

Mitra hartmann was honored as the  
McCormick Teacher of the Year for 2009-10.

dean ho received the Wallace H. Coulter 
Foundation Phase II Translational Research 
Award.

yonggang huang has been named by 
Thomson Reuters as an ISI Highly Cited Re-
searcher in Engineering and was awarded the 
Charles Russ Richards Memorial Award from 
ASME. 

Chang liu was elected fellow of IEEE. 

kevin lynch was elected fellow of IEEE. 

leon keer is invited to be the Timoshenko 
Distinguished Visitor at Stanford from January 
to March 2010. 

Malcolm Maciver was selected for a 2009 
Presidential Early Career Award for Scientists 
and Engineers.

ann Mckenna appointed associate editor  
of the Journal of Engineering Education.

Cheng Sun received an NSF CAREER 
Award.

Jane wang received an “outstanding  
volunteer” award from Society of Tribologists 
and Lubrication Engineers and was selected  
as a fellow of the ASME. 

StudENtS

timothy Caldwell (PhD student) was 
among the first recipients of a fellowship 
awarded by the U.S. Department of Energy’s 
(DOE) new Office of Science Graduate  
Fellowship Program.

william fan (BS, ‘10) was a member of the 
Interdisciplinary Design Project which was 
recognized for their Tiny House Project and 
earned a $1,000 award and an honorable men-
tion for their submission to the Dow Sustain-
ability Innovation Student Challenge. The 
group was also awarded $2,000 from North-
western’s Breed Fund.

Zeke Markshausen (BS ‘09), wide receiver 
for the Northwestern University football team, 
was named an ESPN The Magazine Academic 
All-American first team selection

Noah pentelovitch, george Randolph, 
Sean wood, and krystian Zimowski, four 
ME seniors, were awarded 1st place in the 2010 
Margaret and Muir Frey Memorial Prize for 
their project: “Automatic Meat Casing Remover.” 
The prize was $12,000 to the students and $500 
to the faculty adviser, Professor Wei Chen.
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t his past year, three new half-credit courses were offered 
through the Segal Design Institute in solid modeling, rapid 
prototyping, and computer aided manufacturing. All three 

courses are taught by mechanical engineering instructor Michael 
Beltran. The courses utilize CAM and rapid prototyping machines 
that were generously donated by alumnus James Farley.

DSGN 297 reviews CAD modeling theory teaches about the ad-
vantages and disadvantages of modeling objects using different ap-
proaches and gives students hands-on experience with Solidworks. 

DSGN 397, section 1, teaches the background of rapid 
prototyping methods and the operation of different types of rapid 
prototyping and reverse engineering equipment available in the 
Northwestern rapid prototyping facilities. For the course project stu-
dents designed a product intended for direct consumer use. 

DSGN 397, section 2, uses the NX manufacturing environ-
ment to program machining operations for CNC milling. For a final 
project, students designed and manufactured a simple part. All three 
courses were fully subscribed by enthusiastic students.

Three New Design Courses

A student watches as a rapid prototype model take shape.


