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ASME 2014 ADAPTIVE STRUCTURES & MATERIALS
SYSTEMS PRIZE
Michael I. Friswell
Swansea University
Professor Friswell has a wide range of
research interests, including morphing
aircraft, structural dynamics, finite
element model updating, structural health
monitoring, rotating machinery dynamics,
model reduction methods, viscoelastic
damping, non-linear systems, acoustic
emission and active vibration control. He
is first author of two books (Finite Element Model Updating in
Structural Dynamics and Dynamics of Rotating Machines) and
has published over 250 journal articles and 370 conference papers.
He was an EPSRC Advanced Research Fellow, a Royal SocietyWolfson Research Merit Awardee, and a Marie-Curie Excellence
Fellow. He was recently awarded a prestigious European Research
Council Advanced Investigator grant awarded to “principal
investigators proven to be exceptional leaders in terms of originality
and significance in their research contributions”. Professor Friswell
is an Associate Editor of the Journal of Intelligent Material Systems,
a past AE of the Journal of Vibration and Acoustics and Structural
Health Monitoring, and has been on the editorial board for a
further nine journals. Prof. Friswell is an Honorary Professor at the
Nanjing University of Aeronautics and Astronautics (China) and the
University of Bristol.
DESCRIPTION OF THE AWARD
The ASME Adaptive Structures and Materials System Prize is
presented to a member of the technical community who has made
significant contributions to the advancement of the sciences and
technologies associated with adaptive structures and/or material
systems. The $1,000 cash award and certificate are meant to
recognize scientific contributions as measured by leadership,
technical publications, and advances made.

ASME ASMS TC GARY ANDERSON AWARD
Mohammed Daqaq
Clemson University
Mohammed F. Daqaq was born in
Bethlehem, Palestine in 1979. He received
M.Sc. and Ph.D. degrees in Engineering
Mechanics from Virginia Tech, in 2003 and
2006, respectively; a B.Sc. in Mechanical
Engineering (with honors) from Jordan
University of Science and Technology,
in 2001. He has been a member of the
Faculty of the Mechanical Engineering Department of Clemson
University since 2006, where he is currently an Associate Professor.
He is engaged in conducting and supervising research on Nonlinear
Dynamical Systems applied to power generation and modern
manufacturing processes. Mohammed F. Daqaq is the author of
more than 50 journal publications and the recipient of the NSF
CAREER award (Dynamical Systems program) in 2011. Other
significant recognitions include the 2012 Clemson University
Board of Trustees Award for Faculty Excellence, the 2014 Eastman
Chemical Award for research excellence, and the 2014 Gary
Anderson Early Achievement Award.
DESCRIPTION OF THE AWARD
The Gary Anderson Early Achievement Award is given for notable
contribution(s) to the field of Adaptive Structures and Material
Systems. The prize is awarded to a young researcher in his or her
ascendancy whose work has already had an impact in his/her field
within Adaptive Structures and Material Systems. The winner of the
award must be within seven years of terminal degree at the time of
nomination.

ASME ASMS TC 2014 BEST PAPER AWARD
There are two best-paper awards established by the ASME Adaptive
Structures and Materials Systems Technical Committee (ASMS TC):
1) Structural Dynamics and Control Best Paper Award and
2) Materials and Systems Best Paper Award. Papers published
in journal publications relevant to smart materials and structures
sponsored by the ASMS committee are eligible for the best-paper
competition. Nominated papers are sent out for review. The winners
of this year’s awards are listed below.
2014 Best Paper in Structural Dynamics and Control
Z. Li, L. Zuo, J. Kuang and G. Lurhs, “Energy-harvesting shock
absorber with a mechanical motion rectifier”, Smart Materials and
Structures, 22, 025008 (10 pages), 2013.

2014 Best Paper in Materials and Material Systems
A. Koka and H.A. Sodano, “High-sensitivity accelerometer
composed of ultra-long vertically aligned barium titanate nanowire
arrays,” Nature Communications, 4 (2682), 2013.

Zhongjie Li
State University of
New York at Stony Brook

Lei Zuo
State University of
New York at Stony Brook

Aneesh Koka
University of Florida

Jian Kuang
State University of
New York at Stony Brook

George Lurhs
State University of
New York at Stony Brook

Abstract: Energy-harvesting shock absorbers are able to recover
the energy otherwise dissipated in the suspension vibration
while simultaneously suppressing the vibration induced by road
roughness. They can work as a controllable damper as well
as an energy generator. An innovative design of regenerative
shock absorbers is proposed in this paper, with the advantage of
significantly improving the energy harvesting efficiency and reducing
the impact forces caused by oscillation. The key component is a
unique motion mechanism, which we called ‘mechanical motion
rectifier (MMR)’, to convert the oscillatory vibration into unidirectional
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rotation of the generator. An implementation of a MMR-based
harvester with high compactness is introduced and prototyped.
A dynamic model is created to analyze the general properties of
the motion rectifier by making an analogy between mechanical
systems and electrical circuits. The model is capable of analyzing
electrical and mechanical components at the same time. Both
simulation and experiments are carried out to verify the modeling
and the advantages. The prototype achieved over 60% efficiency at
high frequency, much better than conventional regenerative shock
absorbers in oscillatory motion. Furthermore, road tests are done
to demonstrate the feasibility of the MMR shock absorber, in which
more than 15 Watts of electricity is harvested while driving at 15
mph on a smooth paved road. The MMR-based design can also be
used for other applications of vibration energy harvesting, such as
from tall buildings or long bridges.

Henry Sodano
University of Florida

Abstract: A configuration that shows great promise in sensing
applications is vertically aligned piezoelectric nanowire arrays
that allow facile interfacing with electrical interconnects. Nanoelectromechanical systems developed using piezoelectric
nanowires have gained interest primarily for their potential in
energy harvesting applications, because they are able to convert
several different sources of mechanical energy into useful electrical
power. To date, no results have demonstrated the capability to
use aligned piezoelectric nanowire arrays as a highly accurate
nano-electromechanical system based dynamic sensor with a
wide operating bandwidth and unity coherence. Here we report
the growth of vertically aligned (~45 μm long) barium titanate
nanowire arrays, realized through a two-step hydrothermal synthesis
approach, and demonstrate their use as an accurate accelerometer.
High sensitivity of up to 50 mV g−1 is observed from the sensor
composed of vertically aligned barium titanate nanowire arrays,
thus providing performance comparable to many of the commercial
accelerometer systems.
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