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Diann Brei, 
University of 
Michigan  The 
Aerospace Divi-
sion has experi-
enced a rebirth - 
becoming a 
healthy, vibrant 
division with over 

5000 members, 2 branches and 9 tech-
nical committees.  The mission of the 
division is to support Aerospace Engi-
neering and its supporting fields and 
technologies by providing effective and 
highly quality forums for multidiscipli-
nary communication and collabora-
tions, promotion of technical 
innovation, and professional develop-
ment of a global membership.  The Aer-
ospace division has embarked on 
several new initiatives for the next year:  
increase communication and social me-
dia, develop young professional/student 
groups, and endow our key professional 
awards raising their status within AS-
ME society.   

Due to the diversity that comes from the 
inter-disciplinary nature of Aerospace 
engineering - the division has organized 
itself into two branches:  1) Adaptive 
Structures and Material Systems 
Branch and 2) Aero Systems Branch.  
These branches represent a synergistic 
grouping of technical committees giv-
ing a forum for communication across 
specializations.  The Adaptive Struc-
tures and Material Systems Branch fo-
cuses on advancing the state of the art, 
science, and technology in the area of 
adaptive structures and material sys-
tems through the application of analyti-
cal, experimental and computational 
techniques.  The Aero Systems Branch 

connects traditional mechanical fields 
that are fundamental to the success of 
Aerospace systems. Typically, 60-100 
members are active in a branch through 
participation in 3 to 6 technical commit-
tees.

The workhorse of the division is the 
technical committees which bring to-
gether experts, typically 15 to 40 mem-
bers, from around the world in a given 
topical area.  Technical committees 
serve the needs of the profession and 
the membership by promoting the ad-
vancement of technical knowledge as it 
applies to the practice of engineering.  
Typical technical committee activities 
include but are not limited to organizing 
technical conferences, student and com-
munity outreach, best papers awards, 
and short courses.  I encourage you to 
join and actively participate in one of 
the 9 technical committees described 
below.  If you have an active technical 
community that supports mechanical 
engineering in the field of Aerospace 
Engineering, and it is not represented 
below - please contact me, Diann Brei 
Aerospace Division Chair at 
dibrei@umich.edu.  We would love our 
Aerospace Division to be your home.

Adaptive Structures and 
Materials Systems Branch

Active Material Technology and 
Integrated Systems TC

The mission of the Active Material 
Technologies and Integrated Systems 
Technical Committee is to innovate, 
nurture, and accelerate the growth of 
novel active material technologies from 
the device through the system integra-
tion level.  Our members seek to edu-
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cate and recognize the efforts of those 

who integrate active materials into de-

vices geared to advancing the state of 

the art.  The focus of this committee 

encompasses the full spectrum of 

components/devices/systems that incor-

porate active materials from concept 

designs to product prototypes. To ad-

dress challenges associated with matur-

ing an idea into a final product such as 

reliability of smart structures, classifi-

cation into appropriate technology read-

iness levels, qualification testing, etc., 

the committee aims to help formulate 

guidelines and examples demonstrating 

the transitions through the different 

stages in the product development life-

cycle. The committee will also be in-

volved in outreach in the form of 

promoting education & training oppor-

tunities for the next generation of smart 

materials researchers.

Chair: Eric Ruggiero

 ruggiero@research.ge.com

Vice Chair: Ganesh Krishnamoorthy 

 krishnam@ge.com
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Active and Multifunctional 
Materials TC

The scope of the Active and Multifunc-
tional (A&M) Materials Technical 
Committee includes development of 
new A&M materials, characterization 
of A&M materials, development of the-
oretical and computational models, and 
application of A&M materials.  Known 
A&M materials include ferroelectrics, 
electrostrictives, ferromagnetics, mag-
netostrictives, electro-optic materials, 
electroactive polymers and electrets, 
liquid crystal polymers, thermomechan-
ical and ferromagnetic shape memory 
alloys, shape memory polymers, multif-
erroic composites, nanostructured ma-
terials and any other material exhibiting 
multi-field coupling and/or having rele-
vance for structural applications while 
simultaneously exhibiting non-structur-
al functionality such as sensing, actua-
tion, memory, self-healing, energy 
storage or energy conversion.  New 
A&M materials, enhancement of the 
active and/or multifunctional properties 
of existing materials and fundamental 
understanding of the material mechan-
ics are sought via experimental, theoret-
ical and computational means to 
facilitate technology breakthroughs in 
application of these materials.  Ad-
vancements in methods for material 
synthesis, structural fabrication, materi-
al characterization, material modeling 
and analysis-based design are of great 
interest.

Chair: Travis Turner 
 t.l.turner@nasa.gov
Vice Chair: Hani Naguib 
 naguib@mie.utoronto.ca

Energy Harvesting TC

The Energy Harvesting Technical Com-
mittee (EHTC) is concerned with all 
aspects of energy harvesting from dy-
namical systems, ranging from electro-
mechanical modeling and simulations 
to experiments and system-level appli-
cations by leveraging smart material-

based transduction mechanisms such as 
piezoelectricity and magnetostriction as 
well as alternative energy conversion 
methods such as electromagnetic induc-
tion and electrostatic transduction. The 
examples of energy harvesting technol-
ogies and systems in this context span 
from NEMS/MEMS power generators 
for low-power sensor systems to meso-
scale and large-scale harvesters for re-
covering wind and wave energy. There-
fore, the potential sources of energy in 
this context include but are not limited 
to ambient vibrations and other forms of 
kinetic energy, aquatic, wind, and wave 
energy, as well as structure-borne and 
air-borne acoustic energy. The interdis-
ciplinary nature of EHTC includes and 
welcomes academic, governmental, and 
industrial professionals from the disci-
plines of mechanical and aerospace, 
civil and environmental, electrical and 
electronics, and materials science engi-
neering, among other disciplines of en-
gineering and applied sciences. 

Chair: Alper Erturk 
  alper.erturk@me.gatech.edu
Vice Chair: Yi-Chung Shu 
  yichung@iam.ntu.edu.tw

Bio-Inspired Structures and 
Systems TC

The Bio-Inspired Systems and Struc-
tures Technical Committee fosters the 
creation of societally significant biolog-
ically-inspired research areas by bring-
ing leading researchers from 
government, academia, and industry 
together.  The committee aims to ad-
vance the state of the art of bio-inspired 
systems and structures by strengthening 
ties with the engineering and scientific 
disciplines including mechanical, aero-
space and biomedical engineering, evo-
lutionary biology, cell and molecular 
biology, organic chemistry, and STEM 
education.  The committee fulfills this 
purpose by (a) encouraging the presen-
tation and publication of substantive 
papers in the area of bio-inspired re-

search, (b) serving as a focal point for 
bio-inspired research by interacting 
with other related groups within and 
outside the area of bio-inspired re-
search, (c) highlighting and promoting 
technical innovations in the field of 
bio-inspired research, and (d) promot-
ing interdisciplinarity and industrial 
collaborations.

Chair: Michael Philen 
 mphilen@vt.edu
Vice Chair: Vishnu Baba Sundaresan 
 sundaresan.19@osu.edu

Adaptive Systems Dynamics and 
Controls TC

The Modeling, Dynamics, and Control 
of Adaptive Systems Technical Com-
mittee (MDCTC) focuses on the devel-
opment and implementation of 
mathematical tools and experimental 
techniques to model and control the 
static/dynamic behavior of smart mate-
rials and distributed adaptive systems 
with the goal of advancing the science, 
and technology in sensing, actuation, 
and integration of such systems. Specif-
ically, within the context of smart mate-
rials and adaptive structures, the 
committee aims to i) develop analytical, 
computational, and phenomenological 
models to formalize and interpret exper-
imental observations, ii) exploit the re-
sulting models to simulate the response 
behavior of such systems, and iii) im-
plement classical and modern control 
algorithms (linear, nonlinear, adaptive, 
stochastic, continuous, and discrete) to 
improve their response characteristics. 
To achieve these objectives, the com-
mittee emphasizes an environment, 
which promotes and encourages inter-
disciplinary and collaborative research 
efforts while promoting education at the 
interface between physics, mathemat-
ics, and engineering.

Char: Mohammed Daqaq 
 MDAQAQ@clemson.edu
Vice Chair: Eugenio Dragoni
 eugenio.dragoni@unimore.it
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Structural Health Monitoring TC

The Structural Health Monitoring Tech-
nical Committee focuses on interdisci-
plinary research on smart and 
multifunctional materials (including pi-
ezoelectric, magnetostrictive, nanotech-
nology, shape memory alloys, 
electroactive polymers, etc.) through 
their applications for Structural Health 
Monitoring. Research can be theoreti-
cal, analytical, and experimental inves-
tigations to cover all aspects of 
structural health monitoring.  Research 
includes novel hardware and software 
tools, experimental data from small-
scale laboratory demonstrators, and 
measurements made on large-scale 
structures.  The  scope includes but is 
not limited to: damage detection; deci-
sion making; self-diagnostics and prog-
nostics; vibration and wave propagation 
methods; sensor and multifunctional 
material design; monitoring of compos-
ite, metallic, new, and aging structures 
and infrastructure; bio-nanotechnology 
applied to structural monitoring; and 
interdisciplinary approaches and appli-
cations for structural health monitoring.  
Such research is essential for creating 
optimal life-cycle management of struc-
tures from cradle to grave, including 
minimizing maintenance and operation 
costs, ensuring user/occupant safety, 
and maximizing performance / service-
ability.

Chair: Oliver Myers
 myers@me.msstate.edu
Vice Chair: Andrew Swartz
 raswartz@mtu.edu

Aero Systems Branch

Structures and Materials TC

The Structures and Materials Technical 
Committee has four objectives: (i) to 
foster the continuing development of 
aerospace oriented structures and mate-
rials sciences and technologies within 
the Aerospace Division, within ASME 
and with other professional societies; 

(ii) to encourage publication of signifi-
cant research and development results 
of Aerospace Division members; (iii) to 
support dissemination of structures and 
materials information and data via pub-
lications, workshops and conferences; 
and (iv) to promote liaison and interac-
tion with other ASME division commit-
tees with similar interests in structures 
and materials. The Committee sponsors 
sessions at IMECE and co-sponsors 
AIAA/ASME/ASCE/AHS/ASC Struc-
tures, Structural Dynamics and Materi-
als Conference (SDM). The Committee 
also seeks to recognize excellence 
through its award activities. In particu-
lar, the Committee makes selection of 
the ASME/Boeing Structures and Mate-
rials Award for the best paper presented 
at the SDM Conference.

Chair: Olesya Zhupanska
 ozhupans@engineering.uiowa.edu
Vice Chair: Wenbin Yu
 wenbin.yu@usu.edu

Propulsion TC

The Propulsion Technical Committee 
focuses on research and development of 
propulsion devices and supporting sub-
systems for aerospace vehicles.  This 
includes air-breathing engines, liquid, 
solid and hybrid rockets, as well as 
advanced spacecraft propulsion includ-
ing nuclear, solar sail and electric pro-
pulsion systems.  This development 
includes the design, analysis and inte-
grated modeling and simulation of sys-
tems such as:  hybrid and distributed 
technologies for intelligent control sys-
tems; prognostics, diagnostics and con-
ditioned-based maintenance; sensing 
and measuring technologies for propul-
sion systems and controls; and ad-
vanced seal technologies.  The 
committee supports this effort primarily 
by organizing technical sessions at the 
annual Joint Propulsion Conference, in-
cluding selecting and presenting the an-
nual ASME Best Propulsion Paper 

award, and has sponsored short courses 
for education outreach.

Chair: James Chenoweth
 jdc@craft-tech.com
Vice Chair: Timothy Chen
 timothy.t.chen@nasa.gov

Crew Systems TC

The Crew Systems Technical Commit-
tee concerns itself with a wide spectrum 
of environmental systems technology as 
applicable to humans living and work-
ing in hostile environments.  Applica-
tions span across terrestrial, 
aeronautical and space vehicles and 
habitats including both the internal and 
external environments.  The Crew Sys-
tems covers topics including 
environmental/thermal control and life 
support systems, personnel protective 
systems, controlled ecological life sup-
port systems, human factors and inter-
faces, and space extravehicular activity 
technologies.  The full hardware life 
cycle from design, development, test, 
and operation of these systems is in-
cluded in our scope.  The Committee 
has been newly reformed and will be 
developing its charter and objectives in 
the upcoming year.  New members are 
encouraged to join the committee and 
help shape it.  The Committee partici-
pates in the International Conference on 
Environmental Systems (ICES).  

Chair: Dave Williams 
 dave.e.williams@nasa.gov

Vice Chair: Amy Ross 
 amy.j.ross@nasa.gov.   
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Jinsong Leng, Harbin Institute 
of Technology    Smart materials 
can be defined as the materials that have 
the capability of sensing and reacting to 
environmental conditions or stimuli. As 
a typical smart material, shape memory 
polymers (SMPs) and their composites 
(SMPC) have drawn a great deal of 
attention from researchers in aerospace, 
due to their shape memory effect. The 
actuation methods of SMPs and their 
composites can be generally divided 
into heat, electricity, light, magnetism, 
moisture, etc. 

Since the discovery of SMPs in the 
1980s, they have been rapidly growing 
during the last decades. This work 
presents some recent progress of stimu-
lus methods and applications related to 
SMPs and their composites. Special 
emphasis is focused upon their applica-

tions in space deployable structures and 
morphing structures. 

Space deployable structures

For the traditional aerospace deploya-
ble devices, the change of structural 
configuration in-orbit is accomplished 
through the use of a mechanical hinge, 
stored energy devices or motor driven 
tools. There are some inherent draw-
backs for the traditional devices, such as 
complex assembling process, large vol-
umes and undesired effects during de-
ployment. In view of this, the 
deployment devices fabricated using 
SMPs and their composites are pro-
posed to address this problem.  

The SMPC hinge consists of two 
curved circular SMPC shells in the op-
posite directions. Figure 2 shows the 
deployment process for the SMPC 
hinge. A voltage of 20V is applied on 
the resistor heater embedded in each 
circular laminate. The temperature of 
the hinge keeps a constant of 80oC after 
heating for 30 s. The whole deployment 
process takes about 100 s. In addition, a 
deployment of a solar array prototype 
that is actuated by a SMPC hinge is 
demonstrated. 

Morphing Structures

Traditional wings should be designed 
according to the special mission, flight 
altitude, Mach number and flight 
weight of the aircrafts. It is usually opti-
mized in the most concerned flight per-
formance. However, in an integrated 

flight cycle with continuously varied 
flight parameters, the geometry of 
wings is not always optimal. In view of 
these, morphing aircrafts are designed 
to solve this problem. Morphing air-
crafts can realize the optimal objective 
through changing its shape according to 
the outside flight environment.

Based on the SMP materials, a mor-
phing concept of a variable camber 
wing was developed, as shown in Fig-
ure 3. It comprises a flexible SMP skin, 
a metal sheet and a honeycomb struc-
ture. Metal sheet is used to keep the 
surface smooth during the camber 
changing. The honeycomb with in-
plane high-strain was used to provide 
support to the flexible skin. The flexible 
SMP skin is covered to create the 
smooth aerodynamic surface. The ex-
perimental tests demonstrated the feasi-
bility of SMP flexible skin.

In addition, a new kind of variable 
stiffness skin that composed of SMPC 
tube and flexible matrix has also been 
presented. While the variable stiffness 
skin exhibits high out-of-plane stiff-
ness, it can undergo large strain and has 
low in-plane stiffness by changing the 
temperature of the SMPC tube. A corre-
sponding circulating heating system 
was designed and fabricated to heat the 
SMPC tube which embedded into the 
morphing skin. The infrared test 
showed that the temperature of the mor-
phing skin could reach up to 85°C after 

WORLD NEWS
STIMULUS METHODS AND APPLICATIONS OF SHAPE    
MEMORY POLYMER COMPOSITES

 Figure 1. Sequence of shape re-
covery and temperature distribu-
tion. Top-left inset: dimensions of 
sample; middle-left inset: pre-bent 
shape; bottom-left inset: tempera-
ture bar (oC). Sample (a) 10 vol.% 
of CB only; Sample (b) 10 vol.% of 
CB, 0.5 vol.% of random distributed 
Ni and Sample (c) 10 vol.% of CB, 

0.5 vol.% of chained Ni.

Continued on page 7

 Figure 2. Shape recovery process 
of SMPC hinge

Figure 3. Photograph of the original 
and morphing configurations of the 

variable camber wing 
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GOVERNMENT NEWS

Aaron Hock, Derek Doyle, and 
Brandon Arritt, Air Force Re-
search Laboratory    Over the past 
two decades, researchers have pushed 
the boundaries in construction of mate-
rials with desirable electromagnetic 
(EM) properties. These new engineered 
materials are made to perform beyond 
what is found naturally in traditional 
materials. The most popular term for 
these materials has been 'metamateri-
als'. Many in the academic community 
have used this term to be synonymous 
with a homogenous design. While oth-
ers have applied this to all tailored EM 
designs, we have adopted the term 
'Electromagnetic Tailored Structures 
(EMTS)' to avoid the argument. Our 
research into EMTS is meant to explore 
the utility and limitation of this new 
class of multi-functional material to 
handle the structural and electromag-
netic requirements of future space sys-
tems.

Design for satellite structures is typi-
cally stiffness-driven in order to: a) help 
the satellite survive the dynamic launch 
environment and b) enable optimal on-
orbit mission performance. Other func-
tions frequently asked of the structure 
include thermal and electrical conduc-
tivity and shielding. Structures consti-
tute the majority of a satellite's surface 
area.  Our goal with EMTS is to expand 
the engineer's material "tool-kit," ena-
bling the utilization of this surface area 
for advantageous electromagnetic func-
tions; i.e. thermal management, com-
munications, sensors, and protection 
from the environment. We also believe 
that the integration of these extra func-
tions into the structure of the satellite 
can yield significant system-level re-
ductions in size, weight and power 
without commensurate sacrifices in 
performance.

While the buzz around these materials 
is frequently invoked by terms like 
'cloaking,' EM tailored materials have 
more practical potential in miniaturized 
electronic components, 
mechanically/electrically tunable fil-
ters, tunable/conformal antennas, ab-
sorbers, super/planar lenses and 
wireless sensors. Because many of 
these applications have a role in Air 
Force systems, there is significant inter-
est in understanding the limitations in 
the materials as well as the design proc-
ess. Of particular importance is the ex-
tremely narrow band behavior and 
suitability in a space vehicle environ-
ment.

To date, much of our work at the Air 
Force Research Laboratory (AFRL), 
Space Vehicles Directorate has been 
directed at understanding the linkage 
between operating environment (me-
chanical and thermal loading) and EM 
performance.  To develop the appropri-
ate level of understanding, we are em-
ploying a 3-part process: 

1) Preparing analytical descrip-
tions based on an in-depth under-stand-
ing of the underlying physics, enabling 
designers to more rapidly develop solu-
tions that either mitigate or maximize 
that response for the giv-
en requirements;

2) Multi-physics 
numerical modeling to 
verify the analytic de-
scriptions, assess per-
formance in an austere 
environment, and enable 
comparisons to results 
from others in the field; 
and

3) Multi-physics ex-
perimentation (mechani-
cal, thermal, EM) to 

validate the analytic and numerical 
models.

An example of our work is shown in 
Figure 1.  It describes the temperature-
dependent real part of the permittivity 
of a metamaterial unit cell (shown in the 
upper right), over a temperature range 
of interest for space applications (-
150°C to +150°C) [1].  

With SensorMetrix, Inc., of San Di-
ego, CA, we have recently developed a 

Fabry-Perot resonator to measure die-
lectric constant and dielectric losses of 
EMTS.  It is aligned with an MTS load 
frame, allowing EM characterization 
during the application of mechanical 
loads. With Sensor Metrix, we are also 

INVESTIGATIONS INTO TAILORED ELECTRO-MAGNETIC 
MULTI-FUNCTIONAL MATERIALS FOR SPACE STRUCTURES

Figure 1. 3D contour plot depicting 
the temperature-dependent real 
part of the permittivity for the meta-
material unit cell shown in the up-
per right.[1]

Figure 2. a) Thermal dielectric chamber, b) Fab-
ry Perot Resonator, c) Previous set-up, estab-
lished at Duke University, where an Instron 
Load frame was utilized by the team to deter-
mine strain-dependent EM behavior.

Continued on page 9
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D. J. Inman, University of Michi-
gan    When you start out in a basic 
research program you never know what 
area might end up being a good applica-
tion of the developed theories.  For 
more than a decade our group has been 
working on energy harvesting methods 
using piezoelectric transduction with 
wireless sensing for the unmanned air 
vehicles and bridges in mind as the 
applications.  Two of the major road-
blocks in developing useful devices to 
harvest ambient vibration energy were 
increasing the amount energy harvested 
and being able to harvest over a large 
range of frequencies (i.e., increasing the 
bandwidth).  These drawbacks were 
substantially improved by the introduc-
tion of nonlinearities into the device.  
Another problem, arising for small 
packaging applications, was that the 
smaller the device, the higher the first 
resonant frequency making MEMs 
scale devices near useless for harvesting 
significant amounts of vibration energy.  
This problem was solved by employing 
a unique geometry in the design of a 
harvesting device.  Much to our sur-
prise, the result of these discoveries 
resulted in a technology suitable for 
running pacemakers. 

One of the key difficulties with pace-
maker technology is battery replace-
ment.  Today's pacemakers have 
batteries that last between 7 and 10 
years on average. Pacemakers are in-
stalled in patients as young as two years 
old. Such a person would require as 
many as 10 battery replacement surger-
ies throughout their lifetime.  Replace-
ment of a pacemaker battery is both 
expensive and potentially painful, re-
quiring surgery.  The battery is not actu-
ally replaced but rather the entire 
pacemaker unit is replaced. In the end it 
turns out that our developments made to 

solve harvesting problems for wireless 
sensor systems for both the Air Force 
Office of Scientific Research and the 
National Institutes of Standards and 
Technologies (NIST) have potentially 
solved this long standing medical prob-
lem.  Figure 1 shows a pacemaker next 
to a harvesting device used in a labora-
tory proof of concept experiment.

Early commercial approaches to vi-
bration energy harvesting using piezoe-
lectric transduction use a cantilever 
beam with a tip mass to tune the reso-
nant frequency of the beam to the dom-
inant ambient frequency.  The beam is 
coated with a piezoceramic material and 
strain is induced in the ceramic as the 
beam vibrates. The vibration is convert-
ed to an electric field by the piezoelec-
tric effect. The voltage appearing across 
the piezoelectric material exhibits a res-
onance behavior.  Because of this these 
devices are not very robust to changes 
in the frequency of the ambient vibra-
tion. The smart structures community 
started to address this issue in a variety 
of ways eventually solving it by using 
nonlinear dynamics.   

Students at Virginia Tech (T. Tanner, 
H.A. Sodano, S. R. Anton, A. Erturk 
and M. A. Karami) worked extensively 

ENERGY HARVESTING: AEROSPACE TO 
MEDICAL APPLICATIONS

Figure 1. A pacemaker demo used 
to size the energy-harvesting de-
vice.

Figure 2.  Measuring chest cavity 
vibrations with a laser vibrometer 
(upper left hand corner during open 
heart surgery on a pig. 

Censored

on various aspects of energy harvesting 
as did others in the community.  Tanner 
(2001) used a stack actuator to harvest 
ship deck vibrations, Sodano (2002) 
examined off resonance harvesting and 
Erturk (2008) introduced broadband 
harvesting through induced nonlineari-
ty. Anton (2008) developed self-charg-
ing structures by integrating thin film 
battery technology into harvesting in 
the same structure.  Karami (2009) ex-
amined MEMs scale harvesting solu-
tions. 

Based on this previous research and 
developing a method to shrink harvest-
ing devices to a small size, M.A. Kara-
mi in the Aerospace Department at the 
University of Michigan has developed a 
novel way to harvest vibrations inside 
the human chest cavity at a level and 
frequency range large enough to power 
a pacemaker.  Working in conjunction 
with a Dr. David Bradley, a cardiac 
surgeon at the University of Michigan's 
C.S. Mott's children's hospital, they 
have made measurements to validate 
their theoretical predictions. The device 
is based on a combination of piezoelec-
tric and magnetic materials and fits in-
side the current pacemaker casing.  
Measurements have been made in pigs 
and goats to obtain realistic vibration 
characteristics.  Goats and pigs have 
hearts similar to humans.  This data (see 
Figure 2) was then used to validate the 
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theory (see Figure 3) that predicts that a 
pacemaker could be run from vibrations 
internal to the human chest cavity and 
to do so during a range of human activ-
ity and hence a wide range of heart 
rates.  

Criticism of the proposed method run 
along the lines of "isn't this perpetual 
motion".  But of course it is not because 
humans continually take in energy by 
eating.  In addition the function of the 
pacemaker is not to power the heart but 
to regulate it's beating.  The second 
question is "isn't putting a piezoceramic 
material inside the body dangerous?"  
Note that a pacemaker is hermetically 
sealed and the majority of it is actually 
the lithium-iodide battery so this prob-
lem is already solved. 

Pacemakers require less than micro-
watt of power, easily exceeded by the 
proposed harvesting design.  The next 
phase is to perform further experiments 
on animals, to fine tune the details of 
the design and to build a case for use in 
humans.   

Figure 3. Using data taken from 
measurements of pig hearts the 
basic idea is experimentally validat-
ed and shows that the levels of en-
ergy are high enough to harvest.

applying hot water (90°C) for 210 s, 
which is higher than the glass transition 
temperature of SMPC tube (around 
62°C).  

As a relatively new kind of shape 
memory materials, the current develop-
ment and application of SMPs seeming-
ly lag behind other smart materials. In 
consideration of their advantages, 
SMPs and their composites are expect-
ed to become one of the leading roles in 
the field of aerospace, automobile, bio-
logical medicine, smart textiles and fab-
rics in the future.   
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Chair: Mohammed Daqaq 
 MDAQAQ@clemson.edu
Vice Chair: Eugenio Dragoni

 eugenio.dragoni@unimore.it

WORLD

AIAA/ASME OFFICERS
Structural Health Monitoring

Chair: Oliver Myers 
 myers@me.msstate.edu
Vice Chair: Andrew Swartz
 raswartz@mtu.edu

ASME Aero Systems Branch 
Technical Committees

Structures and Materials

Chair: Olesya Zhupanska
 ozhupans@engineering.uiowa.edu
Vice Chair: Wenbin Yu 
 wenbin.yu@usu.edu

Propulsion

Chair: James Chenoweth
 jdc@craft-tech.com
Vice Chair:  Timothy Chen
 timothy.t.chen@nasa.gov

Crew

Chair:Dave Williams 
 dave.e.williams@nasa.gov
Vice Chair: Amy Ross
 amy.j.ross@nasa.gov

AIAA Adaptive Structures TC

Chair: Greg Reich, 
 gregory.reich@wpafb.af.mil
Vice Chair: Ed White, 
 edward.v.white@boeing.com

Secretary: Laila Asheghian, 
 lasheghian@nextgenaero.com
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2012 GARY    
ANDERSON EARLY 
ACHIEVEMENT 
AWARD

Zoubeida Ounaies, The Penn-
sylvania State University    Dr. 
William Oates is the 2012 Gary Ander-
son Early Achievement Award recipi-
ent. He is an associate professor of 
mechanical engineering at Florida 
A&M / Florida State University. Dr. 
Oates completed his PhD in mechanical 
engineering at the Georgia Institute of 
Technology in 
2004. His cur-
rent research 
focus is in 
field-coupled 
mechanics of 
active materi-
als and devel-
opment of 
multifunction-
al systems and 
structures. Re-
cent applications in Oates' group relate 
to integration of liquid crystal elastomer 
actuators and active flow control using 
piezoelectric microjet actuators. Since 
he joined academia in 2006, Dr. Oates 
has been recognized with a number of 
prestigious research and teaching 
awards, such as the DARPA Young Fac-
ulty Award, the FSU Guardian of the 
Flame Teaching Award, the ASEE Sum-
mer Faculty Fellowship Award, and the 
NSF Career Award. 

The Gary Anderson Early Achieve-
ment Award is presented by the ASME 
ASMS Branch for notable contributions 
to the field of Adaptive Structures and 
Material Systems. The winner of the 
award must be within 7 years of termi-
nal degree at the time of nomination. 
Nominations for the 2013 award may be 
received at large from any source and 
should be sent to Zoubeida Ounaies 
zxo100@psu.edu or Mohammad Elahi-
nia mohammad.elahinia@utoledo.edu 
by December 2013.     

Zoubeida Ounaies, The Penn-
sylvania State University    Prof. 
Norman M. Wereley, Minta Martin Pro-
fessor and Chair in the Dept. of Aero-
space Engineering at the University of 
Maryland, was honored with the Amer-
ican Society of Mechanical Engineers 
(ASME) Adaptive Struc-
tures and Material Sys-
tems Prize. Dr. Wereley 
was recognized primarily 
for his contributions to the 
theory and application of 
semi-active magnetorheo-
logical (MR) dampers, 
and their application to 
occupant protection, vi-
bration isolation, and sta-
bility augmentation systems using 
advanced optimal and feedback control 
strategies. He has also made significant 
contributions to electrohydraulic actua-
tors, elastomeric damping, composites, 
pneumatic artificial muscles and their 
applications to robotics and aerospace 
actuation systems. Dr. Wereley has co-
authored over 150 journal articles, 11 
book chapters, and over 240 conference 
articles. He is also co-inventor on over 
a dozen patents and over a dozen pat-
ents pending, many of which are cur-
rently being commercialized in projects 
related to systems that protect vehicle 
occupants from vibration, shock, crash, 
and mine blast loads. Dr. Wereley's 
scholarship has been recognized by nu-
merous awards; recent ones include the 
2012 American Helicopter Society 
(AHS) Best Paper Award in Crash Safe-
ty, the 2012 ASME Adaptive Structures 
and Material Systems Best Paper Award 
in Structural Dynamics and Control, the 
2011 AHS Harry T. Jensen Award as 
part of the Boeing Active Crash Protec-

tion Team, and the 2011 AIAA Sus-
tained Service Award. Dr. Wereley is a 
fellow of AIAA (2012), ASME (2008) 
and IOP (2001). He has a B.Eng. from 
McGill University (1982) and M.S. 
(1987) and Ph.D. (1990) from the Mas-
sachusetts Institute of Technology.

Dr. Wereley received the 
Adaptive Structures and Ma-
terials Systems Prize, and 
delivered the Adaptive 
Structures Prize Lecture, at 

the 20th AIAA/ASME/AHS 
Adaptive Structures Confer-
ence, which was held in con-

junction with the 53rd 
AIAA/ASME/ASCE/AHS/

ASC Structures, Structural Dynamics 
and Materials Conference from 23-26 
April 2012 in Waikiki, HI.

The ASME Aerospace Division and 
the ASME ASMS Branch present the 
Adaptive Structures and Materials Sys-
tems Prize to an individual who has 
"made significant lifetime contributions 
to the sciences and technologies associ-
ated with adaptive structures and/or ma-
terials systems." Nominations for the 
2014 award, consisting of a one page 
biosketch, may be received at large 
from any source and should be sent to 
Zoubeida Ounaies zxo100@psu.edu or 
Mohammad Elahinia 
mohammad.elahinia@utoledo.edu by 
June 2013. The 2014 Adaptive Struc-
tures and Materials Systems Prize will 

be presented at the 22nd 
AIAA/ASME/AHS Adaptive Struc-
tures Conference to be held concurrent-
ly with  AIAA SCITECH in January 
2014.   

HONORS AND AWARDS
2012 ASME ADAPTIVE STRUCTURES 
AND MATERIALS SYSTEMS PRIZE
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Zoubeida Ounaies, The Penn-
sylvania State University    The 
best paper in Materials and Material 
Systems was awarded to F. Gao and 
L.M. Weiland for their paper entitled 
"Streaming Potential Hypothesis for 
Ionic Polymer Transducers in Sensing: 
Roles of Ionomer State and Morpholo-
gy", published in JIMSS,  22 [14], pp. 
1623-1630, 2011. 

The best paper in Structures and 
Structural Dynamics was awarded to B. 
Woods, C. Kothera, and N.M. Wereley 
for their paper entitled "Wind Tunnel 
Testing of a Helicopter Rotor Trailing 
Edge Flap Actuated via Pneumatic Arti-
ficial Muscles", published in JIMSS, 22 
[13], pp. 1513-1528, 2011.

The ASME ASMS Branch awards the 
two best papers, in Materials and Mate-
rial Systems and in Structures and 
Structural Dynamics, to outstanding pa-
pers published in journal publications 

relevant to smart materials and struc-
tures and conference proceedings spon-
sored by the ASMS Branch. Selection 
of nominations can occur one of three 
ways: 1) Selected papers published in 
ASME transactions and/or journals re-
lated to smart materials and structures 
during a given calendar year; 2) SPIE 
Smart Structures and Materials (SSM), 
ASME Smart Materials, Adaptive 
Structures and Intelligent Systems 
(SMASIS), AIAA/ASME/ASCE/AHS/ 
ASC Structures, Structural Dynamics 
and Materials Conference, and the In-
ternational Conference on Adaptive 
Structures & Technology (ICAST); and 
3) Nominations from ASMS Branch 
members. 

Nominations for the 2013 Best Paper 
Awards (appearing during calendar year 
2012) should be sent to: Zoubeida Oun-
aies   zxo100@psu.edu or Mohammad 
Elahinia melahin@utnet.utoledo.edu by 
December 2013.    

HONORS AND AWARDS
ASMS BEST PAPER AWARDS

James E. Hubbard, Jr., Universi-
ty of Maryland    On March 23, 
1983 then President Ronald Reagan an-
nounced his intentions to develop a new 
system to reduce the threat of nuclear 
attack and end the strategy of mutual 
deterrence in an address to the nation 
entitled, Address to the Nation on De-
fense and National Security. The system 
he proposed became known as "Star 
Wars," after the popular movie. His 
speech mobilized the entire nation and 
focused us on a research and develop-
ment path toward this end.

During this period Dr. Tony Amos, 
then a manager with the Air Force Of-
fice of Scientific Research (AFOSR) 
began holding a series of invitation only 
workshops to discuss these systems, 
associated problems and potential solu-

tions. The list of invitee’s included 
members of government, academia and 
the private sector who were all active in 
this area of research. Senior, mid-career 
and junior researchers from diverse 
fields that encompassed structural vi-
brations, active control, fluid dynamics, 
applied mathematics and more were in 
attendance. The group included a 
number of well-known, distinguished 
scholars such as Professor Leonard 
Meirovitch in the field of vibrations, 
Professor Holt Ashley the field of ae-
roelastic structures and unsteady aero-
dynamics, and Professor Michael 
Athans in the field of control theory. 
This was during a period in which 
multidisciplinary collaborations were 
rare and it quickly became apparent to 
the group that we lacked a common 
nomenclature for discussions. A simple 

example involved terminology to de-
scribe structural damping. Some of 
spoke of loss factor, some of damping 
ratio and others of “Q” factor. This of 
course led to numerous philosophical 
debates and vociferous discussions on 
the fundamentals required for charac-
terization and performance assessment 
for LSS.

This group met regularly for several 
years and culminated with the forma-
tion of an annual meeting at Virginia 
Polytechnic and State University hosted 
by Professor Meirovitch entitled 
VPI&SU/AIAA Symposium on Dy-
namics and Control of Large Structures 
in Blacksburgh, Virginia. This would be 
the first of many gatherings leading to 
the formation of the field Smart Struc-
tures.   

HISTORICAL NOTE - THE EARLY MEETINGS

developing a dielectric thermal cham-
ber that can be coupled to the same load 
frame. The dielectric case allows EM 
measurements while imposing a wide 
range of thermal (-100°C to +100°C) 
and mechanical loads. The three com-
ponents can be seen in Figure 2. 

 EM tailored structures are a new tool 
for engineers to design to a desired EM 
function. While they have vast applica-
tions, further studies are required to 
understand and optimize performance 
for the extreme environments in which 
defense systems operate. AFRL Space 
Vehicles Directorate is developing ana-
lytic and numerical models and unique 
test facilities to understand the multi-
physics linkage between structural and 
thermal loading and EM properties. 

References: [1] Arritt, B., D. Smith, 
T. Khraishi, "Analytically Describing 
the Temperature-Dependent Constitu-
tive Parameters of an Electromagnetic 
Metamaterial," J. Int. Mat. Sys. Struct., 
23, 4, 463-471 (2012).    

Government News from page 5

GOVERNMENT
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Chris Lynch and M. Chin, UCLA   
  Fundamental research developed in 

the smart materials and structures com-
munity over the past several decades is 
moving toward the nanoscale in a big 
way.  Professor Greg Carman has 
brought together a multidisciplinary re-
search team from UCLA, UC Berkeley, 
Cornell, CSU Northridge, and ETH-Zu-
rich to develop some of the world's 
tiniest electromagnetic devices  - thanks 
to a Engineering Research Center grant 
from the National Science Foundation.  
Center details and contact information 
can be found at www.tanms.ucla.edu.

The grant of up to $35 million over 10 
years, has funded the NSF TANMS 
NERC (Translational Applications of 
Nanoscale Multiferroic Systems - Na-
nosystems Engineering Research Cent-
er).  The new center, headquartered at 
UCLA's Henry Samueli School of En-
gineering and Applied Science, will fo-
cus on research aimed at developing 
highly efficient and powerful electro-
magnetic systems roughly the size of a 
red blood cell - systems that can power 
a range of devices, from miniaturized 
antennas and memory for consumer 
electronics to technologies important 
for national security.  Researchers are 
working to replace traditional electric 
current driven magnetic field changes 
with direct ferroelectric to ferromagnet-
ic (i.e. smart or active materials) switch-
ing by employing a fundamentally new 
approach to electromagnetic power at 
the nanoscale.

"We believe this is an opportunity for 
a truly revolutionary change in minia-
turized electromagnetic devices," said 
Greg Carman, director of the new center 
and a UCLA professor of mechanical 
and aerospace engineering. "If you 
combine all three of our application 
areas - memory, antennas, and motors - 

it really opens the possibilities of what 
new platforms may become possible. 
Present electromagnetic devices are 
based on concepts discovered nearly 
200 years ago by Oersted and, while 
working well in large systems, they 
suffer from severe limitations in the 
small scale." He added, "TANMS over-
comes this problem by developing a 
new, game-changing approach to pro-
duce electromagnetic fields using nano-
scale multiferroic materials with 
lengths as small as a few hundred at-
oms." 

Electromagnetic devices ubiquitous 
in today's world  operate by passing an 
electric current through a wire, a con-
cept first demonstrated in 1820 by Oer-
sted.. And while this technology works 
extremely well in the large scale, it fails 
in the small scale and has been a road-
block to advancements in miniaturiza-
tion. As a wire's diameter decreases, so 
does the amount of current flowing 
through it, limiting the ability of this 
approach to create and control electro-
magnetic energy at the nanoscale. The 
new approach being developed by 
TANMS researchers seeks to solve this 
problem by taking advantage of multif-
erroic materials, which use electric 

fields to intrinsically switch the magnet-
ic state of a material. Over the past 
decade, TANMS researchers have led 
fundamental and explorative efforts 
demonstrating the unique properties 
present in multiferroics at the nanos-
cale.  

"With platform technologies such as 
the ones we are developing (memory, 
antennas, motors), new active devices 
that are more efficient, substantially 
smaller, and more powerful will be 
available to engineers working on a 
wide class of problems" said Prof. Car-

man. "Of course, each 
individual focus appli-
cation represents a sig-
nificant advancement. 
For example, the ability 
to decrease the antenna 
size in a cell phone by 
an order of magnitude is 
an important step not 
only for consumers but 
also the military.  I feel 
very fortunate to lead 
the world's best academ-
ic researchers in nanos-
cale multiferroics." 

While the new center's major focus is 
on research, it also aims to develop a 
unique ecosystem around the five-uni-
versity alliance that is focused on both 
education and commercialization. 
TANMS faculty are already working 
closely with UCLA's Institute for Tech-
nology Advancement to help define and 
transition to market the intellectual 
property that will be developed under 
the new program. Currently 21 compa-
nies, ranging from small businesses to 
large corporations, have sent letters of 
interest to help translate and commer-
cialize TANMS  and seven companies 

NEW TANMS NSF CENTER AT UCLA FOCUSES ON 
NANOSCALE MULTIFERROIC MATERIALS

Figure 1. TANMS researchers have used an elec-
tric field to turn a magnetic field on (l) and off (r).

Continued on page 13
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Darren Hartl, Texas A&M    

Research at Texas A&M University in 
the area of active materials and aircraft 
structural morphing recently intersected 
with the study of advanced architectural 
design and fabrication methods, result-
ing in a new kinetic art installation in 
the H.R. "Bum" Bright (HRBB) Build-
ing, home of the Dept. of Aerospace 
Engineering at Texas A&M University. 
The morphing wall is a new adornment 
to the building's south entrance.

The concept was originally envisaged 
by Darren Hartl, a Texas Engineering 
Experiment Station (TEES) Research 
Assistant Professor in the Texas A&M 
Department of Aerospace Engineering, 
and Gabriel Esquivel, Assistant Profes-
sor in the Dept. of Architecture. Hartl is 
the Director of Operations of the Texas 
Institute for Intelligent Materials 
(TiiMS) and Structures focusing on 
Shape Memory Alloy (SMA) technolo-
gies. Esquivel is an active instructor and 
mentor in the Mitchel Lab, which spe-
cializes in advancing the methods of 
advanced digital design of architectural 
forms. The morphing wall incorporates 

elements of both research efforts, and 
required the entirety of the fall semester 
to design and fabricate. 

"The piece wasn't a preconceived idea 
at all," said Esquivel. "The design 
emerged from our research discover-
ies." Hartl was enthusiastic about the 
collaboration. "In teaming with the de-
sign students, we were provided with a 
design challenge in which aesthetic 
goals can, at times, supersede quantified 

and purely functional objectives," said 
Hartl, "This is also an opportunity to 
carry our technological solutions to a 
new and broader audience." Esquivel's 
students began collaborating with their 
counterparts in aerospace engineering 
during the spring 2012 semester, when 
they worked with Hartl to evaluate the 
structural integrity of composite materi-
als they used to create unconventional 
and multifunctional home exteriors.

The kinetic art concept was further 
encouraged by the department heads of 
Aerospace Engineering (Rodney Bow-
ersox) and Computer Science and Engi-
neering (Hank Walker), the two 

departments housed in HRRB.The con-
figuration and aesthetic of the morphing 
wall were completely designed by ar-
chitecture students under the guidance 
of Esquivel. These students, who also 
collectively self-funded the majority of 
the project, made extensive use of the 
College of Architecture's Digital Fabri-
cation Facility at Texas A&M's River-
side Campus to create the piece. The 
various offset surfaces that comprise the 
overall wall are constructed of layers of 
resin and a C-glass fiber weave. The 
colorful pattern is printed onto large 
sheets of paper that are layered in under 
the final layer of C-glass. 

Nearly 30 individual morphing shape 
memory alloy components are installed 
throughout the wall, including star-like 
"flowers" and various morphing flaps. 
SMA material was donated by Dynalloy 
and SAES-Getters. Daniel Whitten, a 
TiiMS Undergraduate Research Assist-
ant and student in the Department of 
Mechanical Engineering, designed and 
custom-built a 16-channel Arduino-
based controller. Arduino is an open-
source electronics prototyping plat-
form. Aerospace master's student 
Stephen Cornell assisted in fabrication 
of several of the SMA components. 

Timed actuation of the morphing 
components creates a subtle aesthetic of 
motion from left to right. Named for the 
inspiration of Pop-up books and the pop 
art and "Op-Art" movements, the crea-
tion known as "Pop/Op" creates "mo-
tion through overlapping layers, 
graphics and the moving elements," 
said Esquivel. The wall is intended to be 
powered and active during normal uni-
versity business hours, and the new in-
stallation is considered to be a 
permanent feature of the Bright build-
ing.

"Pop/Op" is a tribute to 
engineer/artist Frank Malina '34, who 
earned a Master's in Aeronautical and 
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are in the process of formalizing an 
agreement with the new TANMS center.

On the educational front, TANMS has 
a unique "cradle-to-career" program 
that will introduce undergraduate and 
high school students to the center's fa-
cilities, as well as provide them with 
unique opportunities throughout their 
college careers. TANMS's educational 
philosophy focuses on teaching stu-
dents about the important interactions 
between the engineering and business 
sectors that are necessary to advance 
new technologies that benefit society. 

"The United States has always led in 
technology development during the last 
century, and to continue this, our coun-
try needs to expand the pipeline of fu-
ture engineers and scientists with more 
students from diverse backgrounds," 
Carman said. "At TANMS, we envision 
high school students, undergraduates 
and graduate students taking part in 
research and translational efforts associ-
ated with the research. We are trying to 
help our best and brightest students find 
their path toward being the next Henry 
Ford, Steve Jobs or Henry Samueli. I 
firmly believe that teaching our students 
that engineering is as much about busi-
ness as it is about science will lead to a 
new wave of students interested in en-
tering engineering, and I expect our 
new paradigm to become a model pro-
gram for other universities across the 
country." 

The TANMS NFS NERC closely in-
tegrates fundamental research with test-
beds and industrial systems level 
applications.  This approach brings to-
gether researchers that focus on funda-
mental barriers to technology 
development with industrial partners 
that drive the technology needs and will 
transition the technology to near term 
applications.    

The National Science Foundation's 
Engineering Research Center (ERC) 

program, established in 1985, fosters 

extensive collaborations to create tech-

nological breakthroughs for new prod-

ucts and services and to prepare U.S. 

engineering graduates for successful 

participation in the global economy. 

The nanosystems ERCs - or NERCs - 

are expected to create transformational 

science and engineering platforms for 

the respective fields of nanoscale re-

search, education and innovation. As 

appropriate to its particular areas of 

research, each NERC will highlight the 

societal and environmental implications 

of its nano-enabled scientific and tech-

nological breakthroughs. For more on 

the National Science Foundation, visit 

www.nsf.gov.   

Mechanical Engineering at Texas 
A&M. Malina was the co-founder of 
the Jet Propulsion Laboratory and di-
rected it in the 1940's. As an engineer, 
Malina conceived and directed the de-
sign, construction and testing of the 
United States' first successful high-alti-
tude research rocket in 1945. He was 
also a kinetic artist who became interna-
tionally recognized as a pioneer of light 
and motion in art. He founded Leonar-
do, a research journal focusing on the 
interactions between contemporary arts, 
science and technology. His kinetic art 
is housed in collections at the Smithso-
nian Institution and art museums in Par-
is and San Francisco. Two pieces 
remain in the permanent collection of 
Texas A&M University and are exhibit-
ed on the lower level of the MSC.

Hartl and Esquivel won a grant from 
the Texas A&M Academy for the Visual 
and Performing Arts to construct a sec-
ond such piece in the spring semester. 
Their team will focus on a free-standing 
"sculpture" configuration and plan to 
push the bounds of morphing and con-
trol even further, integrating such fea-
tures as the ability of a passing viewer 
to use a smart-phone based interface to 
directly control the wall in real time. 
The participation of faculty and stu-
dents from other departments such as 
Computer Science and Engineering is 
being discussed. "These collaborations 
are an indication of where architecture 
can go in combination with other disci-
plines," said Esquivel. "This is taking 
architecture into a new territory that 
includes animation and robotics." 

It is the hope of the faculty and stu-
dents involved in the creation of 
"Pop/Op" that those passing through 
HRRB enjoy this new fusion of engi-
neering and art. A video of the installa-
tion can be found here: 
http://vimeo.com/55485528   
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THANK YOU!
To all those that contributed 
and helped in the prepara-
tion of this newsletter!

Brandon Arritt AFRL

Diann Brei University of Michigan

M. Chin UCLA

Derek Doyle AFRL

Daren Hartl Texas A&M

Aron Hock AFRL

James Hubbard Univ. of Maryland

Dan Inman University of Michigan

Jinsong Leng
 Harbin Institute of Technology

Sergio L. dos Santos e Lucato
 Teledyne Scientific

Chris Lynch UCLA

Zoubeida Ounaies Penn State

Janet Sater IDA
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SPIE Smart Structures & Materials Symposium 
San Diego, CA
Dates: March 10-14, 2013
http://spie.org/smart-structures-nde.xml

IWPMA 2013
Hannover, Germany
Dates: July 14-18, 2013 
http://www.iwpma2013.uni-hannover.de 

AIAA/ASME/AHS Adaptive Structures Conference
Location: Boston, MA
Dates: April 8-11, 2013
http://www.aiaa.org/SDM2013 

2013 International Workshop on Acoustics 
Transduction Materials and Devices
Location: State College, PA
Dates: May 7-9, 2013
http://www.mri.psu.edu/conferences/usnavy 

ASME Conference on Smart Materials, Adaptive 
Structures and Intelligent Systems
Location:  Snowbird, UT
Dates: September 16-18, 2013
Abstracts Due: March 22, 2013
http://www.asmeconferences.org/SMASIS2013

International Conference on Adaptive Structures and 
Technologies 
Location:  Aruba
Dates: October 7-9, 2013
Abstracts Due: May 1, 2013
http://icast2013.engin.umich.edu

AIAA/ASME/AHS Adaptive Structures Conference
Location: National Harbor, Maryland
Dates: January 13-17, 2014
Abstract Due: June 5, 2013
http://www.aiaa.org/scitech2014

CALENDAR OF EVENTS
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Noel D’Souza is a Ph.D. student in 
Mechanical Engineering at the Virginia 
Commonwealth University in Jayasim-
ha Atulasimha’s group. He performed 
an excellent job in the research projects 
assigned to him. Furthermore, he has 
shown tremendous personal initiative in 
furthering the research collaborations 
with NIST, Gaithersburg. 

Noel has published 3 theoretical pa-
pers in two well-reputed journals within 
2 years of working with me, on 4-state 
multiferroic nanomagnetic logic that is 
funded by the NSF and Semiconductor 
Research Corporation's: Nanoelectron-
ics Beyond 2020 project.

He is a keen experimentalist and has 
successfully fabricated  ~100 nm lateral 
dimension elliptical nanomagnets on a 
piezoelectric substrate with which he 
plans to show that nanomagnetic logic 
gate can be clocked with strain! In do-
ing so, he has optimized the e-beam 
lithography at VCU as well as been 
instrumental in carrying forward a col-

laboration with researchers at NIST for 
visualizing the magnetization in such 
nanostructures. In summary, he had 
played a key role in applicating smart 
materials research to an entirely new 
and emerging field of performing super 
energy efficient computing using na-
nomagnets clocked with strain.

Noel excels in 
presenting his 
work on computing 
with nanomagnets 
to different audi-
ences such as to a 
primarily Physics 
audience at the 
American Physical 
Society meeting 

(March 2012) and a with primarily En-
gineering audience at the ASME Smart 
Structures conference (August 2011, 
where he won the ASME Multifunc-
tional Materials Symposium Best Stu-
dent Paper Award). He has also recently 
been awarded a GMAG Student Travel 

Award for the upcoming American 
Physical Society March Meeting 2013 
and is one of only four student recipi-
ents of this annual GMAG-sponsored 
travel award.  

Masood Taheri Andani is current-
ly perusing his Master’s degree in Me-
chanical Engineering at the University 
of Toledo in Toledo, Ohio. Masood 

joined the Dy-
namic and Smart 
Systems Labora-
tory in Mechani-
cal, Industrial, and 
Manufacturing 
Engineering De-
partment in Sep-
tember 2011 after 

completing his bachelor’s degree at Is-
fahan University of Technology in Isfa-
han, Iran. 

Masood’s research focuses on consti-
tutive modeling, finite element analysis 
and material characterization of Shape 
Memory Alloys, especially Nitinol.  His 
research is also aimed at utilizing the 
unique properties of this type of smart 

STUDENT SPOTLIGHT
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material in negotiating the functionality 
barriers of conventional materials. As 
part of this research, devices such as 
ankle foot orthosis, SMA antagonistic 
heart pacing actuator and retrograde 
bone blade have been modeled and val-
idated with experiments. 

Masood developed some analytical 
platforms for the quick and inexpensive 
analysis of the thermo-mechanical re-
sponse of shape memory alloys under 
complex multi-axial loading conditions. 

These tools are currently being applied 
in the design and optimization proce-
dure of SMA based devices developed 
in Dynamic and Smart Systems Labora-
tory.

In addition to his own research, 
Masood has been also involved in sev-
eral team projects. In a recent one, 
Masood collaborated with his fellow lab 
mates to design and fabricate a novel 
superelastic ankle foot orthosis which 
was successfully tested and patented.

With one published journal paper, one 
journal paper in press, four conference 
publications, and two journal papers 
under preparation, Masood has an ex-
cellent publication record.  He is also 
serving as a reviewer for the Journal of 
Intelligent Material Systems and Struc-
tures and journal of Shock and Vibra-
tion. Masood will defend his thesis this 
summer graduating with a 4.0 GPA and 
will be seeking a PhD post graduate 
research position for fall 2013.  

Advertisement


