
1



2

The start of the fall semester is upon 
us. This fall marks the return of foot-
ball to campus in the new stadium. 
The opening game is September 12, 
2009 against the Air Force Academy. 
Class of 1982 AEM alum, Astronaut 
Digger Carey, will be part of the sta-
dium dedication festivities and will 
be presenting a public lecture at the 
University on Thursday, September 
9, 2009 at 7 PM. You are all invited 
to attend. 

that includes a research 
grant each year.  | Sadly, 
Professor Emeritus C.C. 
Hsiao died on August 7, 
2009. Professor Hsiao was 
on the AEM faculty from 
1960 to 1990. | We regret-
fully announce that long 
time friend and former staff 
member of the department 
Roger Erickson passed 
away in March.  Erickson 
retired from AEM in 1987 
after nearly 40 years run-
ning the shop. | AEM Alum, 
(1960) Daryl J. Monson, 
passed away on May 23rd, 
2009.  Monson graduated 
with his Masters Degree 
from AEM and went on to 
work at NASA Ames for 

Department Chairs Asso-
ciation (ADCA) through 
2010.  | Prof. Richard James 
received the 2009 Brown 
Engineering Alumni Medal 
from Brown University.  | 
The 80th Birthday of Prof. 
Daniel D. Joseph was cel-
ebrated at the fi rst ever Sym-
posium on Complex Fluid 
Flows held in April of 2009.  
The event was arranged and 
attended by Joseph’s former 
colleagues and students who 
joined the group from around 
the world. | Prof. Ryan Elliott 
was selected by the Graduate 
School to receive the McK-
night Land-Grant Profes-
sorship.  The professorship 
is a two-year appointment 

Around the Department
Faculty news and department happenings

Led by Jeff Hammer, AEM 
Industrial Professor, the So-
lar Vehicle Project won the 
Formula Sun Grand Prix on 
June 7th, 2009.  | Five BAEM 
students participated and won 
the national Boeing Flight 
Competition for gliders they 

d e s i g n e d 
and made 
of balsa 
w o o d .  
| Prof. 
Gary Ba-
las was 
elected to 
serve as 
the new 
chair of 
the Aero-
s p a c e 

Chairman’s Corner

more than 30 years. | Dr. 
Jung Yung Kim defended 
his thesis “Binary Drop 
Coalescence in Liquids” 
under the advisement of 
Ellen Longmire.  Kim 
went on to join Samsung 
International as an en-
gineer.  | Dr. Jeff Doom 
successfully defended 
his thesis entitled “Direct 
Numerical Simulation of 
Turbulent, Chemically 
Reacting Flows.”  Doom 
worked with Prof. Krish-
nan Mahesh during his 
time here.  He and his 
family now live in Cali-
fornia where he joined the 
staff of Sandia as a Post-
doctoral Associate.

We are saddened by the news that 
Professor Emeritus C.C. Hsiao died 
on August 7, 2009. Professor Hsiao 
was on the AEM faculty from 1960 
to 1990.

A result of the state of Minnesota’s 
fi nancial crisis was a $160M reduc-
tion in the University of Minnesota 
budget, which was somewhat eased 
by $90M in federal stimulus funds. 

The budget of each college and de-
partment was cut. The AEM depart-
ment received a $280,000 reduction 
in its budget, which corresponds to 
6.5% of its budget. 

To address this cut, the department 
eliminated one faculty position 

which was open due to the retirement 
of Professor Daniel Joseph, eliminat-
ed a front offi ce position and our only 
scientifi c staff person. 

The department has also scaled back 
on support for student projects, grad-
uate seminar, support services and 
teaching assistants. The result will be 
larger class sizes and fewer teaching 
assistants to support them. The de-
partment is committed to continuing 
to provide an outstanding education 
to our students despite these reduc-
tions.

I look forward to sharing with you in 
the near future exciting news regard-
ing renovation of the Akerman hall 
hangar. 
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Most people know of the Global Positioning System (GPS) as a 
device that locates where they are -- anytime, anywhere.  GPS 
receivers have become so common place that they found in cars, 
cell phones and many other consumer electronics and the use of 
these systems is growing.  “Even though it is not well known 
or appreciated, these systems are also being used like utilities 
to allow effi cient operation services that most people take for 
granted,” says AEM faculty, Demoz Gebre-Egziabher.  

Recently use of systems like GPS has broadened even further to 
applications not envisioned by the original designers.  

Expanding the horizons of the functionality of GPS, Gebre-Eg-
ziabher and his students are exploring two new aspects; one in 
which the signal is used to project earth’s surface conditions and 
another that employs the it to act like radar.

Gebre-Egziabher and his team have designed and developed a 
small satellite (in the nanosatellite or nanosat class) that looks 
at Earth refl ected GPS signals for remote sensing applications.  
The satellite, called “Golden Eye” and shown in the photograph 

above (without its solar panels), was designed to collect sig-
nals that have been refl ected off the different surfaces on Earth 
(oceans, land, ice). Characteristics of the refl ected GPS signals 
are altered by the conditions of the refl ecting surface whether 
it be land, water, ice.  Gebre-Egizabher comments, “These re-
fl ected signals can then be evaluated to determine conditions 
on the Earth’s surface, such as wind speed and wave height on 
the ocean.” 

Another focus of this research is developing algorithms that 
process GPS signals refl ected by small man-made objects.  In 
this case, the refl ected signals are used to measure the distance 
to these objects and the speed at which they are moving.  Es-
sentially, GPS is being used as a radar. One area where this idea 
has great potential is for miniature satellites in the future.  Small 
satellites are being considered for operations where they will 
be used to autonomously inspect and repair other large space-
craft (e.g., detect heat shield damage on the something like the 
Space Shuttle) or space structures (e.g., the international space 
station).   Being able to measure distances and speed using the 
freely available GPS signals will allow small inspector satel-

In Orbit
Gebre-Egziabher takes research off the ground

continued on page 8.
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Minnesota to experience winter.  

After studying for two years at Normandale Community Col-
lege, he transferred to the University of Minnesota to complete 
a degree in Aerospace Engineering.  Thomson comments, “I 
decided to study Aerospace Engineering simply because that is 
what I wanted to study.” 

Thomson completed his bachelor’s degree and graduated sum-
ma cum laude in 1990, two short years after he started.  “As an 
undergrad I had the opportunity to work on the NASA/USRA 
Advanced Design Project. It was while working on that project 
I realized how much I enjoyed doing research and working in 
the labs. “  Receiving encouragement from his faculty adviser 
at the time, Prof. Perry Leo, he then began pursuing his doctor-
ate immediately working with Prof. Gary Balas, Perry Leo and 
Yiyuan Zhao.

“What I remember most are many a late winter nights working 
in the Lab in the basement of Akerman Hall with Arun Kumar, 
Volkan Nalbantoglu and Rick Lind, then heading out of the 
building only to be hit in the face with those extreme sub-zero 
temperatures,” said Thomson of his experience with Minnesota 
“thermal shock therapy.”

After fi nishing his PhD he returned to Colombia and began 
work as an Assistant Professor at the Universidad del Valle.  
He joined the Department of Solids, eventually becoming the 
Department Head and later the Director of the College of En-
gineering.  

Immediately upon his return to Colombia he began work on 
Structural Health Management (SHM). Thomson says, “SHM 
is basically the process of implementing strategies for the detec-
tion of damage in structures based on their dynamic response.”

While he enjoys the theoretical issues associated with SHM, he 
gets the most satisfaction from being able to physically imple-
ment systems on real full scale structures.  “It gives me an im-
mense satisfaction to see all the parts fi nally come together and 
to be able to have our SHM systems installed and functioning 

on buildings.”  

The basic premise 
of SHM is that dam-
age causes changes 
in stiffness, mass or 
damping properties of 
a structure, resulting 
in a change the dy-
namic response of the 
structure.  Although 
the basis for damage 
indication appears 
simple, the actual 
implementation poses 
signifi cant technical 
challenges. 

The most fundamental 
challenge is that dam-
age typically occurs 
locally and does not necessarily infl uence the lower frequency 
global response of structures which is usually measured.  A 
related challenge is is understanding the tradeoff of low-cost 
low-precision sensors 
or a few high-cost 
high-precision sen-
sors. 

His group has devel-
oped a low cost SHM 
system that has been 
implemented on both 
the State Government 
Building and the City 
of Cali Soccer Sta-
dium (which has a capacity for 50, 000 spectators). The Soccer 
Stadium is a relatively old reinforced concrete structure which 
frequently hosts musical and sporting events.  When the crowd 
gets excited and the spectators start jumping in the stands it 
produces signifi cant dynamic displacements of the structure 
and so Thomson and his group are constantly monitoring the 
stadium and producing structural integrity reports for city offi -
cials. “We are also working on the human-structure interaction 
problem associated with the stadium and developing a struc-
tural control system to reduce the excessive vibration levels,” 
says Thomson.

With funding being Universidad del Valle’s greatest challenge, 
much of the research tends to focus on applied projects and  
with support coming from private companies.   For instance, 
Thomson has a contract with the city of Cali to install a SHM 
system in ten of the city’s main public buildings and next year  

continued on page 8.
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Mr. Mark & Ms. Pamela Albu
Mr. Fazle Ali

Mr. Charles E Alsip
Mr. Michael L Andre

Mr. Stuart S & Ms. Wilma G Antman
Mr. Robert A Aslesen

Mr. Anil K Bajaj
Mr. Jeffrey M & Ms. Abigail R Barker
Mr. Robert J & Ms. Marilyn J Bateman

Mr. Scott A Beckfi eld
Mr. Michael H Bednarek

Ms. Marjorie & Mr. James Bekkedahl
Mr. James M Belz

Mr. Timothy L Bentrim
Mr. Frederick & Ms. Lois Bereswill

Mr. Steven E Bickett
Mr. Bernard L Bogema Sr

Mr. John J Bordi
Mr. James T Bradford

Mr. William D & Ms. Meredith G Brandt
Mr. Richard G & Ms. Lorraine Brasket

Mr. Robert W Bruce
Mr. Richard J Buretta

Mr. Cyril V Burgstahler
Mr. Patrick J Cain

Mr. Charles & Ms. Melissa Campbell
Mr. Eric B Carlson

Mr. Michael F & Ms. Linda Howard Carpenter
Mr. Gary T Chapman

Mr. Richard and Ms. Karen Check
Mr. John M Clemens

Mr. William A Colbenson
Mr. Bruce & Ms. Linda Conway

Mr. Dennis J Cronin
Mr. Atul D Dhuria
Mr. Peter O Dille

Mr. Jeffrey A Doering
Mr. Michael R and Ms. Paula J Donaldson

Mr. Clinton V Eckstrom
Mr. Roger A Engdahl

Ms. Kristina Engel-Douma & Mr. Thomas D Douma
Mr. John I & Ms. Nancy A Erdos

Mr. Roger F Erickson
Mr. Donald O & Ms. Nancy B Erickson

Mr. Thomas Finke & Ms. Bonnie Adkins-Finke
Ms. Jeanne S Fitzimons

Mr. Dennis E & Ms. Pamela A Ford
Mr. Roger D Foster

Mr. Sanjay Garg
 Mr. Jon R Geer

Mr. Richard J Gerasch
Mr. Michael W Gerbitz

Mr. Richard J Gsmall sessner
Mr. John M Girard
Mr. Robert J Gran

Mr. Kenneth & Ms. Carolynn Granquist
Ms. Wendy Grosser

Mr. James L Grunnet
Mr. David A Hagemeyer

Mr. David E & Ms. L Carolyn Hagford

Mr. Keith Hamberg & Ms. Meredith Dommer
Mr. Gerald M Hanley

Mr. Alford J Hanson Jr
Mr. Michael A Hanson

Mr. Neal A Hario
Mr. Earl A Haugen

Mr. Mark & Lt Col Brenda A Haven (Ret)
Mr. Nickolas E Hein

Ms. Linda K and Dr Weston D Heuer
Ms. Heather D Hinkel
Mr. David K Holger

Mr. Thomas H Holland
Mr. Michael & Ms. Lorinda Jackson

Ms. Christine A & Mr. Shad T Jeseritz
Mr. Halvor U Johansen
Mr. Jeffrey N Johnson

Mr. James R & Ms. Helen L Johnson
Ms. Gwen E & Mr. Richard D Kerner

Mr. Kenneth A Kline
Mr. Shawn P Knepper

Mr. Steven J Kress
Mr. Robert M Krovitz

Mr. Stephen W Kuhlman
Mr. Gary J Kunkel & Ms. Margret Aldrich

Ms. Michele Labre Veneri
Mr. Charles W Landgraf

Mr. Bret K Leonhardt
Ms. Jody & Mr. Daniel Leth

Mr. Lawrence J Libhardt
Mr. Peter D Lohn

Mr. Brian G Lundquist
Mr. Thomas F Madison

Lt Col (Ret) Paul M Madsen
Mr. Ronald A Magnuson

Mr. Gary D & Ms. Paulette G Malecek
Mr. David J Mc Laughlin
Mr. Michael G McFarland

 Mr. Larry L Meyer
Ms. Stephanie Weiya Mma

Mr. Jeffrey C Montzka
Ms. Beth M & Mr. David J Myren
Mr. David J & Ms. Beth M Myren

Ms. Debra J Olejniczak
Mr. Charles & Ms. Margaret Oleson

Mr. Brian P Olson
Mr. Michael M Ondrey Jr

Ms. Susan V Parsons
Mr. Donald L & Ms. Gail A Perusse

Mr. Douglas J & Ms. Tracey A Petesch
Mr. David L & Ms. Joyce A Quam

Mr. David D & Ms. Patricia M Radtke
Ms. Prabhakara P Rao

Mr. Rodney E & Ms. Patricia A Reeve
Ms. Lauren J Rezac
Mr. Nathan B Rich

Mr. Charles & Ms. Pamela Rose
Mr. Thomas J Rosenberger

Mr. Robert W Sandell
Mr. Thomas P Schadegg

Mr. Daniel P Scharf

Mr. Jon L Schasker
Mr. Matthew Scott

Mr. Arlen W Seeman
Mr. David J Selvig

Ms. Elizabeth G Shoop
Mr. Richard R Smith

Mr. Paul A & Ms. Jo Spangler
Mr. Gunars & Ms. Ruta Spons

Mr. Kermit E Stahl
Mr. Franklin W Steinmetz

Mr. Justin J Syrstad
Mr. Kazutaka  Takahashi

Mr. William E & Ms. Marylou Taylor
Mr. Mark C Thelen
Mr. Edward T Tolan

Mr. James M & Ms. Lois C Urnes Sr
Mr. Andrew E Vano

Mr. James A Vanvalkenburg
Mr. Daniel J Vavrick

Mr. John C Virnig
Maj Alexander M Walan

Mr. V Gregory Weirs
Ms. Anita C Westberg

Mr. Keith R Weyenberg
Mr. Leon H Williams Jr

Mr. Steven K Woletz
Ms. Jiali Zhang

Members of the AEM class of 1959 stopped by May 8th and 
toured the department and campus.  Shown here are: Kenneth 
Hanson, Lloyd Curtis, Jim Urnes, Gary Balas (AEM Faculty), 
and John Erdos.

The class of 1969 also took a tour of the facilities.  From left 
right: George Ceman, Tom Retka, Tom Olson, Gary Ashley, 
Larry Petersen, George Frost, and Roger Anderson

The above list includes donations made from January 2009 to June 2009.  Any donations made after tha ttime will be included in the next edition of AEM Update.  
For more information on giving or alumni involvement opportunities, please visit our webpage at www.aem.umn.edu/alumni or contact Kathy Peters-Martell (kpe-

ters@umn.edu) in the IT Development Offi ce.
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Magneto-Mechanical Testing
Shield’s work with Ferromagnetic Shape-Memory Single Crystals

“In the low temperature phase there are three ways that the cubic 
phase can be changed into a tetragonal phase, and these three 
variants are then arranged in a microstructure,” comments Shield.   
Because the interfaces between the variants are mobile, the shape 
of the material changes when the fractions of the variants change.  
This reversible shape change is about 5 percent for NiMnGa.  
This is much larger than the elastic strains of 0.1 percent that 
most metals can sustain without permanent damage.

As part of his PhD, AEM graduate student, Yiming Wu, has de-
veloped the capability to load NiMnGa in tension, which has pre-
viously never been accomplished.  Wu has found that NiMnGa 
works better in tension than in compression for specimens that 
are longer in the tension direction.  Application of tension is 
needed to maximize the length change of NiMnGa.

Shield has also studied the ability of this material to perform use-
ful work by measuring the blocking stress, which is the stress 
beyond which the material can no longer change shape because 
of an applied magnetic fi eld.  “These tests are showing that 
NiMNGa is best suited for biological applications that require 
large displacements and small stresses.”

AEM faculty member, Tom Shield’s research focuses focuses on 
understanding the effects that microstructures in modern materi-
als have on the overall behavior of materials and their fracture 
properties.  Shield fi rst joined the Department in 1990. 

Lately, his group’s work revolves around Nickel-Manganese-
Gallium (NiMnGa).  “The alloy being studied is both ferromag-
netic and has a structural phase transformation from a cubic 
high-temperature phase to a tetragonal low-temperature phase 
that gives it shape-memory behavior,” comments Shield.

Because of the ferromagnetic property of the material, its micro-
structure can be notated and its shape changed with a magnetic 
fi eld.  “NiMnGa has the potential for many novel applications, 
including actuators and sensors that need to go through large 
shape changes s and are controlled by magnetic fi elds which are 
easy to control electronically,” says Shield. 

Experiments are being conducted using a Magneto-Mechanical 
Testing Machine (MMTM) constructed by Shield.  The machine 
can load a small (10mm x 2mm x 2mm) specimen in either ten-
sion or compression while applying a magnetic fi eld and con-
trolling the temperature.
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Each year the graduating seniors are 
surveyed regarding their overall ex-
periences in the lower an upper divi-
sion BAEM.  This year we collected 
65 surveys, polling on their feelings 
of preparedness, the advising re-
ceived, and the quality of the learning 
activities and AEM facilities.  

The main source of contention for 
graduating students were the lab fa-
cilities available to them in AEM.  
The majority of comments expressed 
the need for the updating of outdated 
lab facilities, and in turn, an increase 
of hands on projects and lab experi-
ence.  

Academic Program Review 
While the seniors spoke very highly 
of their theoretical knowledge, and 
the fundamentals they acquired and 
overall quality of their education, 
students expressed the need for the 
improvement in their lab/practical 
educational experiences.

Full results of the surveys are avail-
able online at www.aem.umn.edu/
srsurvey.

In further review of the program, the 
department hosted a web conference 
in  April with the Professional Advi-
sory Board.  At this meeting the board 
was provided an update on the state 
of the department, in these fi nancially 

wearing times.  

They discussed the future of the Board 
as well as the departments plans for 
maintaining the integiry of AEM stu-
dent experiences despite signifi cant 
shortfalls in the budget.  

The Board was supportive of the di-
rection and moves the depatmebnt 
was making, and also made plans for 
Board restructuring over the coming 
year.

Exiting Seniors Say...
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his group will implement the system on another ten buildings as 
well as a number of bridges.  In addition to creating SHM sys-
tems, Thomson’s research group will also run the SHM Center to 
provide city offi cials with near real-time condition information re-
garding the integrity of the structures after earthquakes or similar 
extreme loading events.

Thomson is also working with civil engineering professors on 
projects improving earthquake resistance for housing structural 
systems.  “We have designed and built two reaction frames and a 
small shaking table (earthquake simulator) with the aid of Profes-
sor Shirley Dyke at Washington University in St. Louis and are 
building a boundary layer wind tunnel with a 2 m x 2 m test sec-
tion. to test thre new housing systems”

Thomson and his wife Monica, an english teacher, reside in Cali 
with their two sons Nicolas and Santiago.

Gebre-Egziabher continued.

Thomson continued

lites  to eliminate their own more traditional sensors.  This al-
lows for potential for a great reduction in cost and mass.  As a 
potential validation experiment, a group of undergraduate and 
graduate students are building a pair of satellites for entry into 
the US Air Force’s University Nanosat Competition.   

This pair of satellites, called TwinSat, will be used to validate 
the methods his group is developing to process and use the 
refl ected GPS signals for distance measurements on orbit.

Seniors in Action
Aerospace Engineering and Mechanics
Institute of Technology
University of Minnesota
107 Akerman Hall
110 Union St S
Minneapolis, Mn
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