PROCEEDINGS OF SPIE

Second International Conference
on Smart Materials and
Nanotechnology in Engineering

Jinsong Leng
Anand K. Asundi
Wolfgang Ecke
Editors

8-11 July 2009
Weihai, China

Sponsored and Organized by
Harbin Institute of Technology (China)

Cooperating Organizations

SPIE

National Science Foundation (United States)

American Society of Civil Engineers (United States)

Asia Pacific Committee of Smart and Nano Materials

Advanced Materials Research Centre, Nanyang Technological University (Singapore)
The National Natural Science Foundation of China (China)
Chinese Society of Composite Materials (China)

Chinese Materials Research Society (China)

Chinese Society of Aeronautics and Astronautics (China)

The Chinese Society of Theoretical and Applied Mechanics (China)

Published by
SPIE

Volume 7493
Part One of Three Parts

Proceedings of SPIE, 0277-786X, v. 7493

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers included in this volume were part of the technical conference cited on the cover and
titte page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published
herein as submitted. The publisher is not responsible for the validity of the information or for any
outcomes resulting from reliance thereon.

Please use the following format to cite material from this book:

Author(s), 'Title of Paper,” in Second International Conference on Smart Materials and
Nanotechnology in Engineering, edited by Jinsong Leng, Anand K. Asundi, Wolfgang Ecke,
Proceedings of SPIE Vol. 7493 (SPIE, Bellingham, WA, 2009) Article CID Number.

ISSN 0277-786X
ISBN 9780819478047

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time)- Fax +1 360 647 1445
SPIE.org

Copyright © 2009, Society of Photo-Optical Instrumentation Engineers

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is
0277-786X/09/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE &
Digital Liorary

SPIEDigitallLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print and on CD-ROM. Papers are published as they are submitted and meet
publication criteria. A unique, consistent, permanent citation identifier (CID) number is assigned to
each article at the time of the first publication. Utilization of CIDs allows articles to be fully citable as
soon they are published online, and connects the same identifier to all online, print, and electronic
versions of the publication. SPIE uses a six-digit CID article numbering system in which:
= The first four digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, 0B ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID number appears on each page of the manuscript. The complete citation is used on the first
page, and an abbreviated version on subsequent pages. Numbers in the index correspond to the
last two digits of the six-digit CID humber.



Contents

Part One
XXiX Conference Committee
XXXVii Preface
SESSION 1 PIEZOELECTRIC MATERIALS |

7493 02 Design and construction of pre-stressed piezoelectric unimorph for trailing edge flap
actuation [7493-16]
L.-H. Kang, J.-W. Lee, J.-H. Han, Korea Advanced Institute of Science and Technology
(Korea, Republic of)

7493 03 Finite element modeling of beam bimorph piezoelectric power harvesters including
visco-elasticity [7493-134]
S. D. Yu, S. He, W. Li, Ryerson Univ. (Canada)

7493 04 Fabrication and computer simulation of nanoparticle/rubber composite elastomer with
precious piezoresistance response [7493-192]
Q. Zhu, L. Ba, C. Zhou, E. Li, W. Dong, Southeast Univ. (China); J. Wu, Y. Huang, J. Mei, China
Academy of Engineering Physics (China)

7493 05 Axisymmetrical analysis of functionally graded circular piezoelectric plate by graded
element using MATLAB [7493-199]
B. L. Shao, R. Q. Xu, Zhejiang Univ. (China)

7493 06 Piezoelectric paper speaker using a regenerated cellulose film [7493-213]
J.-H. Kim, G.-Y. Yun, J.-H. Kim, J. Kim, Inha Univ. (Korea, Republic of)

7493 07 Exact analysis of longitudinal vibration of a nonuniform piezoelectric rod [7493-252]
W. Q. Chen, C. L. Zhang, Zhejiang Univ. (China)

SESSION 2 FILMS

7493 08 Self-assembly thin films of poly (acrylic acid)-titanium oxide [7493-36]
X. Li, S. Peng, Hubei Univ. of Technology (China)

7493 09 Mechanical characterization of zinc oxide thin films on glass substrates by nanoindentation
[7493-91]
Y. Cheng, Shanghai Univ. (China); Y. Liao, Fuzhou Univ. (China); J. Li, Z.-S. Guo, Shanghai
Univ. (China)

7493 0A Microwave irradiation of lead zirconate titanate thin films [7493-162]

Z.J. Wang, M. W. Zhu, Institute of Metal Research (China)



7493 0B Effect of Polyaniline additions on structural and gas sensing behaviour of metal oxides thin
films [7493-216]
M. H. Hj. Jumali, I. Izzuddin, N. Ramli, M. Mat Salleh, M. Yahaya, Univ. Kebangsaan Malaysia
(Malaysia)

SESSION 3 STRUCTURAL HEALTH MONITORING |

7493 0C Corrosion monitoring of reinforcing steel in RC beam by an intelligent corrosion sensor
[7493-100]
G. Qiao, Y. Hong, Harbin Institute of Technology (China); J. Ou, Harbin Institute of
Technology (China) and Dalian Univ. of Technology (China)

7493 0D Point-by-point scanning piezoelectric phased array for detecting damage for SHM
[7493-220]
X. Li, Z. Wang, Harbin Engineering Univ. (China)

7493 OE Distributed fiber-optic sensing system with OFDR and its applications to structural health
monitoring [7493-251]
H. Murayama, K. Kageyama, K. Uzawa, The Univ. of Tokyo (Japan); H. Igawa, Japan
Aerospace Exploration Agency (Japan); K. Omichi, Fujikura, Ltd. (Japan); Y. Machijima,
Lazoc, Inc. (Japan)

7493 OF Strain monitoring of composite pressure vessel with thin metal liner using fiber Bragg grating
[7493-265]
J. Zhao, R. Wang, X. He, W. Liu, Harbin Institute of Technology (China)

7493 0G Application of cement-based piezoelectric composites in acoustic emission detection for
concrete [7493-312]
L. Qin, Y. Peng, H. Ren, Univ. of Jinan (China); Z. Li, Hong Kong Univ. of Science and
Technology (Hong Kong, China)

7493 OH A new type of intelligent wireless sensing network for health monitoring of large-size
structures [7493-360]
Y. Lei, C. Liu, D. T. Wu, Y. L. Tang, J. X. Wang, L. J. Wu, X. D. Jiang, Xiamen Univ. (China)

7493 0l FRP debonding monitoring using OTDR techniques [7493-362]
S. Hou, Dalian Univ. of Technology (China); C. S. S. Cai, Louisiana State Univ. (United States);
J. Ou, Dalian Univ. of Technology (China)
SESSION 4 SHAPE MEMORY ALLOY APPLICATION |
7493 0J Stress analysis of shape memory alloy composites [7493-117]

Y. Wang, Harbin Engineering Univ. (China) and The Hong Kong Polytechnic Univ. (Hong
Kong, China); L. Zhou, The Hong Kong Polytechnic Univ. (Hong Kong, China); Z. Wang,
Harbin Engineering Univ. (China); H. Huang, The Hong Kong Polytechnic Univ. (Hong Kong,
China); L. Ye, The Hong Kong Polytechnic Univ. (Hong Kong, China) and The Univ. of Sydney
(Australia)



7493 0K Scaling analysis for hardness of shape memory alloys in sharp conical indentation
[7493-156]
G. Z. Kang, Q. H. Kan, Southwest Jiaotong Univ. (China); W. Yan, Monash Univ. (Australia)

7493 0L TWSME improvement by thermal cycling at zero stress in NiTi shape memory alloys
[7493-165]
C. Urbina, S. De la Flor, F. Ferrando, Univ. Rovira i Virgili (Spain)

7493 OM Thermoelectric module driving flexible shape memory alloy actuator [7493-218]
B. Sun, C. Zhang, F. Wang, X. Wang, Shenyang Univ. of Technology (China)

7493 ON Constiraint super-elastic SMA based experimental study of self-monitoring and repairing of
concrete beam crack [7493-316]
S. Di, S. Ji, W. Hua, H. Li, Lanzhou Univ. of Technology (China); S. Zou, Dalhousie Univ.
(Canada)

SESSION 5 ELECTROACTIVE POLYMER

7493 00 Eleciro-activity of electro-spun IPMC and cast IPMC [7493-136]
D. Liu, Harbin Univ. of Science and Technology (China); G. Gong, Y. Zhang, Harbin Institute
of Technology (China)

7493 0P A nonlinear scalable model for designing ionic polymer-metal composite actuator systems
[7493-151]
A.J. McDaid, K. C. Aw, E. Hammerle, S. Q. Xie, The Univ. of Auckland (New Zealand)

7493 0Q Sub-percolative composites for dielectric elastomer actuators [7493-280]
H. Stoyanov, M. Kollosche, D. McCarthy, A. Becker, S. Risse, G. Kofod, Univ. of Potsdam
(Germany)

7493 OR Fullerene reinforced ionic polymer transducer [7493-343]
J. H. Jung, T. H. Cheng, I. K. Oh, Chonnam National Univ. (Korea, Republic of)

7493 0S Electromechanical stability domain of dielectric elastomer film actuators [7493-381]
S. Sun, L. Liu, Z. Zhang, K. Yu, Y. Liu, J. Leng, Harbin Institute of Technology (China)

SESSION 6 DAMPING

7493 0T Effect of precipitations on the damping capacity of Fe-13Cr-2.5Mo alloy [7493-107]
X. Hu, X. Li, B. Zhang, L. Rong, Y. Li, Institute of Metal Research (China)

7493 0U Study of the response time of MR dampers [7493-224]
X. Guan, P. Guo, Harbin Institute of Technology (China); J. Ou, Harbin Institute of Technology
(China) and Dalian Univ. of Technology (China)

7493 OV Hierarchical fuzzy identification of MR damper [7493-318]

H. Wang, Shanghai Univ. of Electric Power (China); H. Hu, Nanjing Univ. of Aeronautics and
Astronautics (China)



7493 OW Electromagnetic multi-mode shunt damper for flexible beams based on current flowing
circuit [7493-342]
T. H. Cheng, X. L. Wang, I. K. Oh, Chonnam National Univ. (Korea, Repubilic of)
7493 0X Design method of spring accumulator of single-ended MR dampers [7493-388]
X. Guan, Y. Huang, S. Hu, Harbin Institute of Technology (China); J. Ou, Harbin Institute of
Technology (China) and Dalian Univ. of Technology (China)
SESSION 7 NSF SPECIAL SESSION |
7493 OY Model-based simulation of the responses of ulirananocrystalline diamond and nano
structures [7493-179]
L. Shen, Univ. of Sydney (Australia); Z. Chen, Univ. of Missouri (United States) and Dalian Univ.
of Technology (China)
SESSION 8 NOVEL SENSORS |
7493 0Z Preparation, modification, morphology tailor and application of conjugated conductive
polymer in chemical sensors [7493-65]
X. Ma, Yantai Univ. (China) and Zhejiang Univ. (China); M. Gao, H. Xu, Yantai Univ. (China);
G. Li, Zhejiang Univ. (China)
7493 10 Decentralised information management in facility management using radio frequency
identification technology [7493-98]
Z. Cong, F. Manzoor, H. Yin, K. Menzel, Univ. College Cork (Ireland)
7493 11 Use of optically transparent lead lanthanum zirconate titanate as actuators and sensors
[7493-194]
Q. Luo, L. Tong, The Univ. of Sydney (Australia)
7493 12 Ultrasonic damage detection of concrete structures by using pulse-echo sensor arrays and
SAFT [7493-225]
L. Shi, Z. Shao, Z. Shao, Nanjing Engineering Institute (China)
SESSION 9 FIBER OPTIC SENSOR APPLICATION
7493 13 Guided wave propagation based damage detection in welded rectangular tubular
structures [7493-122]
X. Lu, The Hong Kong Polytechnic Univ. (Hong Kong, China) and Shanghai Jiao Tong Univ.
(China); M. Y. Lu, L. M. Zhou, Z. Q. Su, L. Cheng, The Hong Kong Polytechnic Univ. (Hong
Kong, China); L. Ye, The Hong Kong Polytechnic Univ. (Hong Kong, China) and The Univ. of
Sydney (Australia); G. Meng, Shanghai Jiao Tong Univ. (China)
7493 14 A comparison of interrogation schemes for impact event monitoring using fiber Bragg

vi

gratings [7493-250]
C. S. Shin, B. L. Chen, National Taiwan Univ. (Taiwan, China)



SESSION 10

FUNCTIONAL COMPOSITE |

7493 15 Dielectric properties of carbon nanotube/silicone elastomer composites [7493-377]
Z. Zhang, S. Sun, L. Liu, K. Yu, Y. Liu, J. Leng, Harbin Institute of Technology (China)
SESSION 11 ELECTROACTIVE MATERIAL APPLICATION |
7493 16 Hysteresis in dielectric electroactive polymers [7493-324]
B. Lassen, M. Jaffari, C. Melvad, G. R. Kristjansdottir, R. Jones, The Univ. of Southern Denmark
(Denmark)
SESSION 12 ANALYSIS AND MODELING |
7493 17 Optimal design of link systems using successive zooming genetic algorithm [7493-337]
Y. Kwon, C. Sohn, S. Kwon, Kyungpook National Univ. (Korea, Republic of); J. Lim, Motonic
Corp. (Korea, Republic of)
SESSION 13 NANOMATERIAL APPLICATION |
7493 18 The application of conductive polymer nano emulsion in printing ink [7493-268]
L. Li, Beijing Institute of Graphic Communication (China); L. Mo, Tianjin Univ. (China); F. Yi,
Z. Xin, X. Tang, Beijing Institute of Graphic Communication (China)
7493 19 Development of novel low shrinkage dental nanocomposite [7493-365]
Y. Sun, X. Wu, Y. Liu, Harbin Institute of Technology (China); W. Xie, Harbin Medical Univ.
(China); S. Sun, Harbin Institute of Technology (China)
SESSION 14 SMART MATERIALS APPLICATIONS |
7493 1A Magnetic field activation of SMP networks containing micro nickel (Ni) powder [7493-385]
D. Zhang, Harbin Institute of Technology (China) and Northeast Forestry Univ. (China); Y. Liu,
J. Leng, Harbin Institute of Technology (China)
7493 1B Membrane wrinkling patterns and control with SMA and SMPC actuators [7493-392]
M. Lu, The Hong Kong Polytechnic Univ. (Hong Kong, China); Y. Li, H. Tan, Harbin Institute of
Technology (China); L. Zhou, The Hong Kong Polytechnic Univ. (Hong Kong, China)
SESSION 15 ELECTROACTIVE MATERIAL APPLICATION I
7493 1C Smart goggles based on all-plastic electrochromic devices [7493-369]

C. Ma, Univ. of Washington (United States); C. Xu, Univ. of Washington (United States) and
Univ. of Science and Technology of China (China)

vii



SESSION 16

SHAPE MEMORY ALLOY APPLICATION I

7493 1D

7493 1E

7493 1F

SESSION 17

The theoretical model and application of the double-N SMA bundles cooperating with
rubber bearing [7493-86]
G. Zou, J. Lu, Z. Shen, Harbin Engineering Univ. (China)

Experimental thermo-stress analysis for a bending shape control of composite beams
embedded with SMA wires [7493-145]
G. Zhou, Loughborough Univ. (United Kingdom); P. Lloyd, DSTL (United Kingdom)

Highway bridge unseating and reduction analysis using SMA restrainers under earthquake

excitations [7493-350]
A. Guo, Q. Zhao, H. Li, Harbin Institute of Technology (China)

STRUCTURAL HEALTH MONITORING I

7493 1G

7493 1H

7493 1l

7493 1J

7493 1K

SESSION 18

Strain properties analysis and wireless collection system of PVDF for structural local health
monitoring of civil engineering structures [7493-125]

Y. Yu, Y. Wang, W. Dong, Y. Jin, J. Ou, Dalian Univ. of Technology (China); J. Ou, Harbin
Institute of Technology of Technology and Dalian Univ. of Technology (China)

Health monitoring of reinforced concrete structures based on PZT admittance signal
[7493-143]
D. Wang, H. Zhu, D. Shen, D. Ge, Huazhong Univ. of Science and Technology (China)

Simulation of fiber Bragg grating sensor for rebar corrosion [7493-236]
J. Geng, J. Wu, X. Zhao, Nanjing Univ. of Aeronautics and Astronautics (China)

Prediction of impact damage on stitched sandwich composite panels [7493-329]
X. Zheng, L. Gou, X. Zheng, J. Zhang, Northwestern Polytechnical Univ. (China)

Online debonding detection in honeycomb sandwich structures using multi-frequency
guided waves [7493-396]

F. Song, G. L. Huang, Univ. of Arkansas at Little Rock (United States); G. K. Hu, Beijing Institute
of Technology (China)

ACTUATORS AND SENSORS

7493 1L

7493 1M

7493 1N

viii

Preparation of single crystal of TiNi alloy and its shape memory performance [7493-135]

C. Li, Z. Guo, Shanghai Univ. (China); M. Zhu, Shanghai Univ. (China) and Nonferrous Metals
Processing Ctr. (China); X. Lu, X. Ye, Shanghai Univ. (China); P. Zhang, Nonferrous Metals
Processing Ctr. (China); Q. Zhai, Shanghai Univ. (China)

A method of calculating residual stresses through elastic modulus measured by
nanoindentation [7493-242]
Y. Wang, Y. Gai, S. Qu, S. Dong, Y. Liang, Harbin Institute of Technology (China)

Snap-through dynamics of bi-stable IPMC actuator considering beam configuration
[7493-354]
J.-H. Jeon, T.-H. Cheng, J.-W. Park, I.-K. Oh, Chonnam National Univ. (Korea, Republic of)



7493 10 Active vibration control of a composite wing model using PZT sensors/actuators and virtex:
4 FPGAs [7493-370]
S. Prakash, D. V. Venkatasubramanyam, B. Krishnan, A. Pavate, H. Kabra, National
Aerospace Labs. (India)
SESSION 19 NANOMATERIALS |
7493 1P Nanometer functional materials from explosives [7493-48]
X. Xie, J. Zhu, H. Zhou, S. Yan, Anhui Univ. of Science and Technology (China)
SESSION 20 NANOCOMPOSITES |
7493 1Q In-situ synthesis and thermal-electrical properties of CP2- polyimide/pristine and
amine-functionalized carbon nanofiber composites [7493-158]
D. H. Wang, Air Force Research Lab. (United States) and Univ. of Dayton Research Institute
(United States); J. D. Jacobs, Univ. of Cincinnati (United States); A. Trionfi, Sandia National
Labs. (United States); M. J. Arlen, Air Force Research Lab. (United States) and Univ. of Akron
(United States); J. W. P. Hsu, Sandia National Labs. (United States); R. A. Vaia, L.-S. Tan, Air
Force Research Lab. (United States)
7493 1R Study on interface behavior of 3D composites reinforced with chemically connected CNTs
using molecular dynamics [7493-163]
L. Yang, The Univ. of Sydney (Australia) and Harbin Institute of Technology (China); X. He,
Harbin Institute of Technology (China); L. Tong, The Univ. of Sydney (Australia)
SESSION 21 MORPHING STRUCTURES |
7493 1S A numerical study on the effect of sweep angle on flapping-wing flight using fluid-structure
interaction analysis [7493-14]
D.-K. Kim, Korea Aerospace Research Institute (Korea, Republic of); J.-S. Lee, J.-H. Han,
Korea Advanced Institute of Science and Technology (Korea, Republic of)
7493 1T Structural shape monitoring using strain sensing for morphing structures [7493-234]
W. C. Gao, Harbin Institute of Technology (China); K. Yang, Shanghai Aircraft Design and
Research Institute (China); W. Liu, Harbin Institute of Technology (China)
7493 1U Enhancing space satellite performance by integrating smart sensors and actuators for
sensing and shape morphing [7493-336]
H. Baier, L. Datashvili, S. Rapp, Technische Univ. Minchen (Germany)
SESSION 22 NSF SPECIAL SESSION I
7493 1V Magnetorheological smart nanocomposites and their viscoelastic behavior [7493-399]

R. Li, L. Sun, Univ. of Callifornia, Irvine (United States)



SESSION 23

NSF SPECIAL SESSION lil

7493 1W Energy harvesting: a key to wireless sensor nodes [7493-398]
M. Bryant, E. Garcia, Cornell Univ. (United States)
SESSION 24 MATERIALS CHARACTERIZATION |
7493 1X Investigation of luminescence property in seawater on long-life afterglow fluorescent
coatings modified by nano-TiO2 [7493-275]
Y. Qi, Z. Zhang, H. Gao, Dalian Maritime Univ. (China)
7493 1Y Studies on molecular recognition of thymidines with molecularly imprinted polymers
[7493-410]
Z.-H. Chen, A.-Q. Luo, L.-Q. Sun, Beijing Institute of Technology (China)
SESSION 25 SHAPE MEMORY ALLOY APPLICATION Il
7493 17 Nonlinear differential equation approach for the two-way shape memory effects of
one-dimensional shape memory alloy structures [7493-154]
L. Wang, C. Zhou, C. Feng, Hangzhou Dianzi Univ. (China)
7493 20 Frequency response analysis of fatigue behaviour in NiTi shape memory alloys [7493-161]
T. Lilaudomwit, P. Passaranon, P. Lekhakul, S. Wongsa, D. Koolpiruck, A. Khantachawana,
King Mongkut's Univ. of Technology Thonburi (Thailand)
7493 21 A hybrid elements model of siress-strain hysteresis in shape memory alloys [7493-308]
Y. Huo, Fudan Univ. (China)
7493 22 Wrinkling deformation control of inflatable boom by shape memory alloy [7493-335]
Z.Tian, Z. Guo, H. Tan, C. Wang, Harbin Institute of Technology (China)
SESSION 24 MATERIALS CHARACTERIZATION I
7493 23 Vibration characteristics of Ni-Ti pseudo-elastic wire inter-weaved fabric composites
[7493-57]
L. Xu, R. Wang, Q. Yang, L. Dong, Tianjin Polytechnic Univ. (China)
7493 24 Research about tensile sensitive characteristics of carbon fibre reinforced concrete and
security self-diagnosis system of beam [7493-144]
L. Huang, X. Wang, Harbin Institute of Technology at Weihai (China); D. Zhang, Harbin
Institute of Technology (China)
7493 25 Experiment and simulation on responses of polymer induced by laser irradiation [7493-287]
H. Huang, X. Xu, Beijing Jiaotong Univ. (China)
7493 26 Compressive properties of AM50 and AZ91D alloys using split Hopkinson pressure bar

[7493-401]
I. R. Ahmad, D. W. Shu, Nanyang Technological Univ. (Singapore)



SESSION 27

PIEZOELECTRIC MATERIAL II

7493 27 Properties of 1-3-2 connectivity piezoelectric ceramic/polymer composite [7493-255]
S. Liao, S. Huang, Univ. of Jinan (China); D. Xu, Shandong Univ. (China); X. Cheng, Univ. of
Jinan (China)

7493 28 Transient torsional responses of finite piezoelectric hollow cylinder [7493-319]
H. M. Wang, Zhejiang Univ. (China)

7493 29 The analysis of film acoustic wave resonators with the consideration of film piezoelectric
properties [7493-371]
J. Wang, J. Liu, J. Du, D. Huang, Ningbo Univ. (China); W. Chen, Zhejiang Univ. (China)

SESSION 28 FUNCTIONAL MATERIALS I

7493 2A A study on preparation and mechanical properties of UHMWPE/nylon composite covered
yarn [7493-238]
W.-H. Yao, Oriental Institute of Technology (Taiwan, China); J.-T. Yeh, Hubei Univ. (China),
National Taiwan Univ. of Science and Technology (Taiwan, China), and Nanya Institute of
Technology (Taiwan, China); W.-L. Chou, Nanya Institute of Technology (Taiwan, China);
Y.-C. Shu, Vanung Univ. (Taiwan, China)

7493 2B Thermal shock of silicon-based materials under multi-pulsed intense laser radiation
[7493-288]
H. Huang, X. Xu, Beijing Jiaotong Univ. (China)

7493 2C Degradation of thermal barrier coated superalloy component during service [7493-340]
H.-S. Lee, D.-S. Kim, J. Jung, K.-B. Yoo, Korea Electric Power Research Institute (Korea,
Republic of)

7493 2D Fabrication of organic solar cells based on a blend of poly (3-octylthiophene-2, 5-diyl) and
fullerene derivative using inkjet printing technique [7493-348]
A. Shafiee, M. Mat Salleh, M. Yahaya, Univ. Kebangsaan Malaysia (Malaysia)

Part Two
SESSION 29 CARBON MATERIALS APPLICATION |

7493 2E Mechanical behaviour of advanced composite laminates embedded with carbon
nanotubes: review [7493-59]
G. Xie, G. Zhou, X. Bao, Loughborough Univ. (United Kingdom)

7493 2F Ductility of high sirength concrete containing nano-particles [7493-276]

C. Lan, China Univ. of Mining and Technology (China); H. Li, Harbin Institute of Technology
(China); Y. Ju, China Univ. of Mining and Technology (China)

Xi



7493 2G

SESSION 30

Multifunctional properties of multi-wall carbon nanotubes/cyanate-ester nanocomposites
and CFRPs [7493-390]

A. Baltopoulos, E. Flamegkou, A. Vavouliotis, P. Karapappas, N. Athanasopoulos, |. Fotiou,
V. Kostopoulos, Univ. of Patras (Greece); P. D. Maagt, T. Rohr, European Space Agency
(Netherlands)

MORPHING STRUCTURES II

7493 2H

7493 2|

7493 2J

SESSION 31

Adaptive materials and aerostructures: revolutionizing uninhabited aerospace systems
[7493-62]
R. Barrett, The Univ. of Kansas (United States)

Variable camber wing based on pneumatic artificial muscles [7493-367]
W. Yin, L. Liu, Y. Chen, J. Leng, Harbin Institute of Technology (China)

Novel deployable morphing wing based on SMP composite [7493-378]
K. Yu, S. Sun, L. Liu, Z. Zhang, Y. Liu, J. Leng, Harbin Institute of Technology (China)

FUNCTIONAL MATERIALS Il

7493 2K

7493 2L

7493 2M

7493 2N

SESSION 32

A rotary joint sensor using ionic polymer metallic composite [7493-06]
A. van den Hurk, X. J. Chew, K. C. Aw, S. Q. Xie, The Univ. of Auckland (New Zealand)

Functional materials for lithium-ion battery [7493-46]
H. Zhou, J. Zhu, X. Xie, Anhui Univ. of Science and Technology (China)

Integrated piezoceramic fransducers for imaging damage in composite laminates
[7493-205]

C. T. Ng, The Univ. of Queensland (Australia) and Cooperative Research Ctr. for Advanced
Composite Structures Ltd.; M. Veidt, The Univ. of Queensland (Australia); N. Rajic, Defence
Science and Technology Organisation (Australia)

Effect of cement-polymer ratio on 1-3 piezoelectric composites [7493-254]

L. Guo, Univ. of Jinan (China); D. Xu, Shandong Univ. (China); S. Huang, Univ. of Jinan
(China)

PHOTONIC MATERIALS

7493 20

7493 2P

Xii

An investigation of magnetic and fluorescent core-shell CdTe/Fe3O4 nano-composites
[7493-189]

J. Yang, J. Zhang, S. Xu, Z. Dai, Tianjin Polytechnic Univ. (China); B. Sun, Nankai Univ. (China);
S. Sun, Tianjin Univ. (China); T. Feng, Y. Zi, J. Liu, C. Liang, H. Luo, Tianjin Polytechnic Univ.
(China)

Scanning electron microscopy and atomic force microscopy of Coscinodiscus granii
frustules treated by the liquid phase deposition [7493-228]

K. Umemura, Tokyo Univ. of Science (Japan); Y. Gao, Shanghai Institute of Ceramics
(China); T. Nishikawa, Hyogo Prefectural Technology Ctr. for Agriculture, Forestry, and
Fisheries (Japan); R. Kuroda, The Univ. of Tokyo (Japan) and ERATO-SORST (Japan)



7493 2Q Optical properties of subwavelength wiregrid polarizer designed for GaN-based LED
[7493-330]
G. Zhang, B. Cao, Q. Han, C. Wang, Soochow Univ. (China); B. Zhang, K. Xu, Suzhou Institute
of Nano-tech and Nano-bionics (China)
SESSION 33 STRUCTURAL HEALTH MONITORING i
7493 2R Investigation and detection on corrosion of concrete structure in marine environment
[7493-304]
D. Zhang, J. Wu, J. Gao, Nanjing Univ. of Aeronautics and Astronautics (China)
7493 2S Guided-wave-based detections of weld and crack in steel plates [7493-389]
M. Lu, X. Lu, L. Zhou, Z. Su, The Hong Kong Polytechnic Univ. (Hong Kong, China); L. Ye, The
Hong Kong Polytechnic Univ. (Hong Kong, China) and The Univ. of Sydney (Australia)
SESSION 34 SHAPE MEMORY MATERIALS APPLICATION I
7493 2T Effect of different cross-section types on mechanical properties and eleciromagnetic
properties of carbon fibers reinforced plastics [7493-40]
X. Liu, S. Wang, Harbin Institution of Technology (China); Y. Yang, Institute of Coal Chemistry
(China); W. Liu, Harbin Institution of Technology (China)
7493 2U Effective thermo-mechanical properties and shape memory effect of CNT/SMP composites
[7493-379]
Q. Yang, X. Liu, F. Leng, Beijing Univ. of Technology (China)
7493 2V A preliminary study on anti-irradiation performance of epoxy shape memory polymer
[7493-395]
X. Wu, Y. Liu, J. Leng, Harbin Institute of Technology (China)
SESSION 35 FUNCTIONAL MATERIALS Il
7493 2W Analysis of impact-sliding wear property of aluminum bronze against titanium alloy and
2Cr13 steel [7493-373]
Y. Wei, L. Wang, Harbin Institute of Technology (China)
SESSION 36 FIBER OPTIC SENSOR APPLICATION II
7493 2X One kind of fiber Bragg grating displacement sensor using micro-elastic spring [7493-292]
X. Zhao, Dalian Univ. of Technology (China); G. Song, M. Fernandez, Univ. of Houston (United
States); J. Ou, Dalian Univ. of Technology (China) and Harbin Institute of Technology (China)
7493 2Y A novel fiber Bragg grating sensor interrogator based on time division multiplexing

technique [7493-384]
Y. Dai, Z. Zhang, J. Leng, Harbin Institute of Technology (China); A. Anand, Nanyang
Technological Univ. (Singapore)

xiii



SESSION 37

NANOCOMPOSITES Il

7493 27

SESSION 38

Furfural resin-based bio-nanocomposites reinforced by reactive nanocrystalline cellulose
[7493-315]

C. Wang, S. Sun, G. Zhao, B. He, South China Univ. of Technology (China); H. Xiao, Univ. of
New Brunswick (Canada) and South China Univ. of Technology (China)

NOVEL SENSORS Il

7493 30

7493 31

SESSION 39

Artificial immune system based approach to fault diagnosis for wireless sensor networks
[7493-174]
Y. Chen, S. Yuan, Y. Wang, J. Wu, Nanjing Univ. of Aeronautics and Astronautics (China)

Modal macro-strain vector based damage detection methodology with long-gauge FBG
sensors [7493-339]

B. Xu, C. W. Liu, Hunan Univ. (China); S. F. Masri, Hunan Univ. (China) and Univ. of Southern
Callifornia (United States)

SENSOR APPLICATIONS

7493 32

7493 33

7493 34

7493 35

SESSION 40

Surrounding rock mass stability monitoring of underground caverns in a geomechanical
model test using FBG sensors [7493-55]
Y. Li, W. Zhu, W. Zheng, J. He, Shandong Univ. (China)

Application of fiber Bragg grating sensor for rebar corrosion [7493-235]
J. Geng, J. Wu, X. Zhao, Nanjing Univ. of Aeronautics and Astronautics (China)

A new diagnostic method of bolt loosening detection for thermal protection systems
[7493-368]
W. Xie, S. Meng, J. Han, S. Du, B. Zhang, D. Yu, Harbin Institute of Technology (China)

Full-field measurement of dynamic stress by mechanoluminescence sensing film [7493-383]
C. Li, Kyushu Univ. (Japan); C.-N. Xu, Kyushu Univ. (Japan) and National Institute of
Advanced Industrial Science and Technology (Japan) and Japan Science and Technology
Agency (Japan); Y. Imai, N. Bu, National Institute of Advanced Industrial Science and
Technology (Japan)

SHAPE MEMORY POLYMER I

7493 36

7493 37

Xiv

Modeling thermo-mechanical behaviors of reinforced shape memory polymer under
cyclic loads [7493-85]

B. Zhou, Harbin Engineering Univ. (China) and Harbin Institute of Technology (China); X. Lan,
Y. Liu, J. Leng, Harbin Institute of Technology (China)

Wrinkling atop shape memory polymer with patterned surface [7493-320]

W. M. Huang, Nanyang Technological Univ. (Singapore) and Shenyang Jianzhu Univ.
(China); Y. Zhao, Nanyang Technological Univ. (Singapore); L. Sun, Shenyang Jianzhu Univ.
(China); N. N. Ei, Nanyang Technological Univ. (Singapore); T. H. Tong, Cornerstone
Research Group, Inc. (United States)



7493 38 Synthesis and characterization of shape-memory polyurethane films with blood
compatibility [7493-366]
C. Liang, L. Li, C. Mao, N. Zhou, J. Zhang, J. Shen, Nanjing Normal Univ. (China)
SESSION 41 ANALYSIS AND MODELING I
7493 39 Nonparametric dynamic modeling of a non-linear frame structure with MR dampers
[7493-338]
B. Xu, Z. G. Huang, Hunan Univ. (China); S. F. Masri, Hunan Univ. (China) and Univ. of
Southern Callifornia (United States)
SESSION 42 NANOMATERIALS APPLICATION I
7493 3A Effect of nano BaCOs on pyrolytic reaction of phenol-formaldehyde resin [7493-37]
X. Zhang, Q. Ma, Z. Zhang, W. Peng, M. Zhang, Central South Univ. of Forestry and
Technology (China)
7493 3B Reliability assessment of long span bridges based on structural health monitoring:
application to Yonghe Bridge [7493-120]
S. Li, H. Li, J. Ou, H. Li, Harbin Institute of Technology (China)
7493 3C Improving the damping ability by the addition of Nano SiO2 to the concrete materials
[7493-130]
D. Zou, T. Liu, J. Teng, Harbin Institute of Technology (China)
7493 3D Investigation on anti-corrosion property of nano-TiO: fluoro-carbon coatings [7493-274]
Y. Qi, Z. Zhang, L. Wang, X. Du, Dalian Maritime Univ. (China)
7493 3E Effects of nanoparticles on hygrothermal property of epoxy resin composites [7493-281]
X. Lv, Harbin Institute of Technology (China) and Northeast Forestry Univ. (China); R. Wang,
W. Liu, Harbin Institute of Technology (China)
SESSION 43 RHEOLOGY
7493 3F Oscillatory shear rheology of chiral liquid crystal polymers [7493-116]
Z. Cui, Fayetteville State Univ. (United States); Q. Wang, Univ. of South Carolina (United
States); J. Su, Xuzhou Normal Univ. (China)
7493 3G Performance evaluation of WD military vehicle featured by MR suspension system
considering lumped parameter model of MR damper [7493-243]
S. H. Ha, Q.-H. Nguyen, S.-B. Choi, E.-J. Rhee, P.-S. Kang, Inha Univ. (Korea, Republic of)
7493 3H The study on leakage reappearance test of high pressure hose for power steering system

[7493-359]

G.-C. Lee, H.-E. Kim, J.-W. Park, Korea Institute of Machinery and Materials (Korea, Republic
of); W.-W. Jeong, J.-H. Lee, Hyundai and Kia Corporate Research and Development Div.
(Korea, Republic of); Y.-H. Lim, Hwaseung R&A Co., Ltd. (Korea, Republic of); K.-T. Hwang,
Y.-S. Lee, J.-H. Kim, Chungham National Univ. (Korea, Republic of)

XV



SESSION 44

ELECTROACTIVE MATERIAL APPLICATION llI

7493 3|

SESSION 45

Position control of ionic polymer metal composite actuator based on neuro-fuzzy system
[7493-307]
T.-K. Nguyen, Y.-S. Yang, |.-K. Oh, Chonnam National Univ. (Korea, Republic of)

STRUCTURAL HEALTH MONITORING IV

7493 3]

7493 3K

7493 3L

SESSION 446

Solid biopolymer electrolytes came from renewable biopolymer [7493-45]
N. Wang, X. Zhang, Z. Qiao, H. Liu, Tianjin Polytechnic Univ. (China)

Delamination detection in CFRP laminates using FOD sensor [7493-148]
F. Li, K. Kageyama, H. Murayama, |. Ohsawa, The Univ. of Tokyo (Japan)

Development and implementation of a remote real-time monitoring system for cable force
of Tianjin Yonghe cable-stayed bridge [7493-178]

H. Li, H. Li, Harbin Institute of Technology (China); G. Liu, Tianjin Highway Engineering Design
Institute (China); J. Ou, Harbin Institute of Technology (China) and Dalian Univ. of
Technology (China)

MEMBRANES AND ELASTOMERS

7493 3M

7493 3N

7493 30

7493 3P

SESSION 47

Nanocomposite materials based on sulfonated polyarylenethioethersulfone and sulfonated
polybenzimidazole for proton exchange membrane fuel cell applications [7493-128]

Z. Bai, N. Venkat, Univ. of Dayton (United States); S. B. Juhl, AFRL/RXBN (United States);

S. J. Rodrigues, AFRL/RZPS (United States); T. D. Dang, AFRL/RXBN (United States)

lonic polymer metal composite actuators employing irradiation-crosslinked sulfonated
poly(styrene-ran-ethylene) as ion-exchange membranes [7493-166]
X.-L. Wang, T.-H. Cheng, L. Xu, I.-K. Oh, Chonnam National Univ. (Korea, Republic of)

Electro-mechanical analysis of a dielectric elastomer membrane undergoing large
deformation [7493-278]
T. He, C. Chen, L. Cui, Lanzhou Univ. of Technology (China)

Analysis of electromechanical stability on dieleciric elastomer actuators under large

deformations condition [7493-380]
L. Liu, S. Sun, K. Yu, Z. Zhang, Y. Liu, J. Leng, Harbin Institute of Technology (China)

NANOMATERIALS Il

XVi

7493 3Q

Isotropical conductive adhesives filled with silver nanowires [7493-263]

Y. Tao, Y. P. Xia, Jiangsu Polytechnic Univ. (China); G. Q. Zhang, Zhejiang Sci-Tech Univ.
(China); H. P. Wu, Jiangsu Polytechnic Univ. (China) and Zhejiang Sci-Tech Univ. (China);
G. L. Tao, Jiangsu Polytechnic Univ. (China)



SESSION 48 FUNCTIONAL COMPOSITE I
7493 3R Preparation of calcium and titanium precipitation particles and its high electrorheological
activity [7493-301]
K. Wu, Y. Cheng, Z. Song, G. Xu, P. Cui, Ningbo Institute of Material Technology and
Engineering (China)
7493 3S The effect of silicon carbide nanoparticles on the multifunctionality of epoxy polymers and
CFRPs [7493-386]
P. Karapappas, A. Baltopoulos, A. Vavouliotis, E. Fiamegkou, N. Athanasopoulos, |. Fotiou,
V. Kostopoulos, Univ. of Patras (Greece); E. Borsella, F. Fabbri, ENEA/FIM (Italy)
SESSION 49 MAGNETIC MATERIALS |
7493 3T Evolution of surface structure of bilayer oleic acid-coated Fe3;O4 nanoparticles during
ethanol washing [7493-104]
H. Peng, K. Yang, Y. Wen, Sichuan Univ. (China)
7493 3U Design and test of a micro-displacement actuator based on giant magnetostrictive
material [7493-176]
L. Shao, Nanjing Institute of Astronomical Optics and Technology (China) and Graduate
School of the Chinese Academy of Sciences (China); D. Yang, Nanjing Institute of
Astronomical Optics and Technology (China); B. Yang, Jiao Tong Univ. (China); K. Chen,
Nanjing Institute of Astronomical Optics and Technology (China)
7493 3V A biosensing of Toxoplasma gondii DNA with CdTe/Fe3Oa4 dual functional quantum dot as
reporter group [7493-184]
C.liang, S. Xu, J. Yang, J. Zhang, Z. Dai, Tianjin Polytechnic Univ. (China); B. Sun, Nankai Univ.
(China); S. Sun, Tianjin Univ. (China); T. Feng, Y. Zi, J. Liu, H. Luo, Tianjin Polytechnic Univ.
(China)
SESSION 50 MICROSTRUCTURE AND MICROSYSTEM
7493 3W A novel nano-gripper compliant mechanism with parallel movement of gripping arms
[7493-196]
M. M. K. Helal, L. Sun, L. Chen, Harbin Institute of Technology (China)
7493 3X An analytical model for nanomechanical behavior of microcantilever-DNA chip [7493-321]
Z.-Q. Tan, Shanghai Institute of Applied Mathematics and Mechanics (China); J.-J. Li,
N.-H. Zhang, Shanghai Institute of Applied Mathematics and Mechanics (China) and
Shanghai Univ. (China)
SESSION 51 CARBON MATERIALS APPLICATION II
7493 3Y Analysis of elastic wave in carbon nanotubes using continuum mechanics and molecular

dynamic simulations [7493-169]
Y.-G. Hu, K. M. Liew, City Univ. of Hong Kong (Hong Kong, China); Q. Wang, Univ. of
Manitoba (Canada)

XVii



7493 32

Multi-walled carbon nanotubes under protons beam irradiation [7493-372]
A. Ishaq, A. R. Sobia, L. Yan, X. Zhou, D. Zhu, Shanghai Institute of Applied Physics (China)

SESSION 52 SHAPE MEMORY POLYMER I
7493 40 Modeling the shape memory effect of shape memory polymer [7493-84]
B. Zhou, Harbin Engineering Univ. (China) and Harbin Institute of Technology (China); Y. Liu,
Harbin Institute of Technology (China); Z. Wang, Harbin Engineering Univ. (China); J. Leng,
Harbin Institute of Technology (China)
7493 41 Fabrication and properties of shape-memory polymer coated with conductive nanofiber
paper [7493-376]
H. Lu, Y. Liu, Harbin Institute of Technology (China); J. Gou, Univ. of Central Florida (China);
J. Leng, Harbin Institute of Technology (China)
SESSION 53 SMART MATERIALS APPLICATIONS I
7493 42 Collinear electrodes on the surface of electrostrictive materials [7493-70]
Q. Jiang, Nanjing Univ. of Aeronautics and Astronautics (China) and Nantong Univ. (China);
C.-F. Gao, Nanjing Univ. of Aeronautics and Astronautics (China)
7493 43 Evaluation of vibration control performance of smart hull structure featuring piezoelectric
composite actuators [7493-239]
J. W. Sohn, O.-C. Kwon, S.-B. Choi, Inha Univ. (Korea, Republic of)
7493 44 The free vibrations of layered thin film plates and applications in resonator analysis
[7493-314]
J. Wang, J. Liu, J. Du, D. Huang, Ningbo Univ. (China); W. Chen, Zhejiang Univ. (China)
7493 45 Microencapsulation of self-healing agents with melamine-urea-formaldehyde by the
Shirasu Porous Glass (SPG) emulsification technique [7493-327]
X. Liu, Kumoh National Institute of Technology (Korea, Republic of) and Tianjin Polytechnic
Univ. (China); J. K. Lee, Kumoh National Institute of Technology (Korea, Republic of);
M. R. Kessler, lowa State Univ. (United States)
SESSION 54 THERMAL
7493 46 Study of the thermal property of copper oxide nanowires [7493-261]
C. F. Dee, Univ. Kebangsaan Malaysia (Malaysia); Y. Y. Wong, National Chiao Tung Univ.
(Taiwan, China); K. P. Lim, Univ. Putra Malaysia (Malaysia); B. Y. Majlis, Univ. Kebangsaan
Malaysia (Malaysia)
7493 47 Insertion of intelligent hydrogel into silicone resin for thermal control applications [7493-309]
H. Wei, D. Ge, Z. Fan, C. Liu, X. He, Y. Li, Harbin Institute of Technology (China)
7493 48 Thermal stress reduction of bilayered systems by means of linearly graded interlayer

xviii

[7493-311]
B. Wang, Fudan Univ. (China); Y. Li, Univ. of Michigan (United States); Y. Huo, Fudan Univ.
(China)



SESSION 55 SHAPE MEMORY MATERIALS APPLICATION I
7493 49 Hybrid finite element formulation for electrostrictive materials: static and buckling analysis
of beam [7493-118]
J. R, G. N, Indian Institute of Technology Madras (India)
7493 4A Investigation of thermal distortion and control of spacecraft based on shape memory
materials [7493-186]
H. Sun, X. Du, H. Tan, Ctr. for Composite Materials and Structures (China)
7493 4B Effect of structure on the optical properties of Ni-Mn-Ga alloy: experimental and theoretical
investigation [7493-300]
Z.Y. Gao, Harbin Institute of Technology (China); C. Liu, Daging Petroleum Institute (China);
C. L. Tan, Harbin Univ. of Science and Technology (China); J. H. Sui, W. Cai, Harbin Institute
of Technology (China)
SESSION 56 MAGNETIC MATERIALS II
7493 4C Study on the bifurcation and chaos of giant magnetostrictive actuators [7493-167]
H. Zeng, W. Li, Xiamen Univ. of Technology (China)
7493 4D Electromagnetic design of magneto-rheological mount and its open-loop semi-active
control [7493-173]
L. Zheng, Y. Li, Z. Deng, Chongging Univ. (China)
7493 4E Fabrication, characterization and in-vitro cytotoxicity of magnetic nanocomposite
polymeric film for multi-functional medical application [7493-285]
L. Zhao, Tsinghua Univ. (China); X. Xu, Beijing Univ. of Chinese Medicine (China); X. Wang,
X. Zhang, F. Gao, J. Tang, Tsinghua Univ. (China)
7493 4F Polymer functionalization with manganites [7493-328]
V. Sandu, S. Popa, |. lvan, C. Plapcianu, National Institute of Materials Physics (Romania);
E. Sandu, National Institute of Physics and Nuclear Engineering (Romania); N. Hurduc, I. Nor,
Technical Univ. Gheorghe Asachi (Romania)
SESSION 57 NANOCOMPOSITES il
7493 4G Fabrication and characterization of nanoclay modified PMR type polyimide composites
reinforced with 3D woven basalt fabric [7493-353]
J. Xie, Y. Qiu, Donghua Univ. (China)
SESSION 58 MATERIALS CHARACTERIZATION il
7493 4H Structure evolution and phase development of NKN-BNT piezoelectric ceramics [7493-249]
H. Fan, L. Liu, Northwestern Polytechnical Univ. (China)
7493 4l The flaw-detected coating and its applications in R&M of aircrafts [7493-358]

F. Hu, M. Liu, Z. L, Xi'an Jiaotong Univ. (China)

Xix



XX

7493 4J Ultra thin fiber laser accelerometer for structure vibration detection [7493-364]
W. Zhang, X. Li, F. Zhang, F. Li, Y. Liu, Institute of Semiconductors (China)
SESSION 59 NANOMATERIAL APPLICATION Il
7493 4K Design of lath-shaped tool in defective nanostructure removal from digital touch-panel
surfaces [7493-259]
P. S. Pa, National Taipei Univ. of Education (Taiwan, China)
SESSION 60 SMART MATERIALS APPLICATIONS il
7493 4L Feasibility investigation of self-healing cementitious composite using oil core/silica gel shell
passive smart microcapsules [7493-246]
Z.Yang, J. Hollar, X. He, X. Shi, Montana State Univ. (United States)
7493 4M Marine biofouling on the fluorocarbon coatings comprising PTFE powders [7493-279]
Z.Zhang, Y. Qi, H. Liu, Z. Zhang, Dalian Maritime Univ. (China)
7493 4N Heat treatment of piezoelectric Pb(ZrTi)Os ceramic fibers prepared with continuous spinning
[7493-363]
Z. X. Xiong, J. Pan, H. Xue, M. F. Mai, H. Qiu, L. F. Chen, Xiamen Univ. (China)
7493 40 Thermoset shape-memory polymer nanocomposite filled with nanocarbon powders
[7493-382]
X.Lan, Y. Liu, J. Leng, Harbin Institute of Technology (China)
SESSION 61 STRUCTURAL HEALTH MONITORING V
7493 4P Cured shape prediction of the bistable hybrid composite laminate [7493-394]
F. Dai, B. Zhang, S. Du, Harbin Institute of Technology (China)
7493 4Q Effectively tunable dispersion compensation based on chirped fiber Bragg gratings using
electroactive polymer [7493-397]
Y. Dai, Z. Zhang, L. Liu, J. Leng, Harbin Institute of Technology (China); A. Asundi, Nanyang
Technological Univ. (Singapore)
Part Three
POSTER SESSION |
7493 4R Upconversion emission of Er3*/Yb3*-codoped silicate glass micro-particle under high

excitation intensity [7493-32]
J. Wang, N. Li, Beijing Univ. of Technology (China); L. Wang, Xingtai Medical College
(China); P. Duan, Beijing Univ. of Technology (China)



7493 4S

7493 4T

7493 4U

7493 4V

7493 4W

7493 4X

7493 4Y

7493 47

7493 50

7493 51

7493 52

Experimental study on the output characteristics of piezoeleciric micro-displacement
actuator [7493-90]
T. Han, G. Li, J. Shen, Ningbo Univ. (China)

Investigation on modeling and controability of a magnetorheological gun recoil damper
[7493-94]

H. Hu, Jiaxing Univ. (China) and School of Mechanical Engineering (China); J. Wang, Jiaxing
Univ. (China); J. Wang, School of Mechanical Engineering (China); S. Qian, Jiaxing Univ.
(China); Y. Li, School of Mechanical Engineering (China)

Preparation and microwave absorption property of the core-nanoshell composite
absorbers with magnetic fly-ash hollow cenosphere as nuclear [7493-95]
R.-X. Che, Y.-J. Ni, Dalian Jiaotong Univ. (China)

Study on magneto-mechanical coupling model for giant magnetostrictive actuator
[7493-96]
G. Li, T. Han, L. Wang, Ningbo Univ. (China)

An ionic polymer-metal composite actuator based on PSMI-incorporated PVDF with
chemical stability and performance durability [7493-102]

J. Lu, Chonnam National Univ. (Korea, Republic of) and Southwest Jiaotong Univ. (China);
S.-G. Kim, Korea Research Institute of Chemical Technology (Korea, Republic of); S. Lee,
[.-K. Oh, Chonnam National Univ. (Korea, Republic of)

External characteristics detection and analysis of magnetically controlled shape memory
alloy [7493-110]

Y. Cai, Shenyang Univ. of Technology (China) and Liao Ning Institute of Science and
Technology (China); C. Lin, Shenyang Univ. of Technology (China)

Bioelectrochemical activity of an electroactive macromolecular weight coenzyme
derivative [7493-115]
P. Liu, H. Zheng, P. Nie, Y. Wei, Z. Feng, T. Sun, Tianjin Polytechnic Univ. (China)

Beam vibration control using eleciro-active paper sensor [7493-132]
J. Kim, H. S. Kim, H. C. Lee, Catholic Univ. of Daegu (Korea, Republic of); J. Kim, Inha Univ.
(Korea, Republic of)

Preparation and electroactive performance of IPMC [7493-138]
G. Gong, Y. Huang, Harbin Institute of Technology (China); D. Liu, Harbin Univ. of Science
and Technology (China); Y. Zhang, Harbin Institute of Technology (China)

High birefringence photonic crystal fiber design [7493-141]
F. Shi, M. Li, Y. Zhao, L. Zhao, Harbin Institute of Technology (China)

Preparation and characterization of high contrast electrophoretic display suspension

containing charged black-and-white nanoparticles [7493-149]
X.-N. Yao, J.-P. Wang, X.-X. Zhang, X.-C. Wang, Tianjin Polytechnic Univ. (China)

XXi



XXii

7493 53

7493 54

7493 55

7493 56

7493 57

7493 58

7493 59

7493 5A

7493 5B

7493 5C

7493 5D

Research on the optical fiber's photosensitivity influenced by the doping process [7493-153]
F. Tu, Yangtze Optical Fibre and Cable Co., Ltd. (China) and Huazhong Univ. of Science
and Technology (China); J. Luo, J. Guo, C. Yang, X. Qian, Yangtze Optical Fibre and Cable
Co., Ltd. (China); D. Liu, Huazhong Univ. of Science and Technology (China) and Wuhan
National Lab. for Optoelectronic (China)

Non direction high-frequency underwater transducer [7493-160]

G. Wang, Beijing Information Science and Technology (China); L. Qin, Beijing Univ. of Posts
and Telecommunications (China); L. K. Wang, Beijing Information Science and Technology
(China)

A comparative study on vibration analysis of beams treated with active consirained layer
damping using different assumed modes methods [7493-204]
M. Wang, G. Meng, J. Xu, Shanghai Jiao Tong Univ. (China)

Study on damping property of epoxy-matrix with PbZro.47Tio.s303 piezoelectric film effect
[7493-210]
Y. Qin, W. Mao, Z. Huang, D. Guo, Wuhan Univ. of Technology (China)

Study on a new semi-active vibration isolation system [7493-214]

K. Wei, Hunan Institute of Engineering (China) and Shanghai Jiao Tong Univ. (China);

G. Meng, Shanghai Jiao Tong Univ. (China); H. You, Y. Liu, Hunan Institute of Engineering
(China)

In-situ formation of gold nanoparticles on self-assembly monolayer modified silicon
substrate [7493-215]
L. Qi, C. Chen, S. Liu, Wuhan Institute of Technology (China)

Sensing performance of magnetic shape memory alloy actuator with self-sensing
[7493-219]
B. Sun, Y. Ding, J. Lu, F. Wang, Shenyang Univ. of Technology (China)

DNA biosensors based on layer-by-layer self-assembled multilayer films of carbon
nanotubes and gold nanoparticles [7493-229]
Y. Xiao, Z. Dai, J. Zhang, J. Pang, S. Xu, G. Zheng, Tianjin Polytechnic Univ. (China)

Effects of self-healing microcapsules on bending performance in composite brake pads
[7493-231]
L. Zhang, X. Dong, H. Wang, Beijing Technology and Business Univ. (China)

Research on piezoelectricity materials films of MEMS surface acoustic wave gas sensor
[7493-233]
C. Qiu, D. Bu, H. Liu, Y. Feng, Heilongjiang Univ. (China)

Bio-molecules detection sensor using silicon nanowire [7493-240]

P. K. Kim, Korea Electrotechnology Research Institute (Korea, Republic of); S. J. Cho, J. Sung,
Postech (Korea, Republic of); H. S. Oh, Korea Electrotechnology Research Institute (Korea,
Republic of); G. Lim, Postech (Korea, Republic of)



7493 5E

7493 5F

7493 5G

7493 5H

7493 5l

7493 5]

7493 5K

7493 5L

Adhesion strength of norbornene-based self-healing agents to an amine-cured epoxy
[7493-241]

G. C. Huang, J. K. Lee, Kumoh National Institute of Technology (Korea, Republic of);

M. R. Kessler, lowa State Univ. (United States); S. Yoon, Kumoh National Institute of
Technology (Korea, Republic of)

Molecular mechanics simulation on the deformation behaviors and the mechanical
properties of nano composite of polyethylene and POSS [7493-244]
E. Hu, Y. Sun, F. Zeng, Harbin Institute of Technology (China)

Preparation, microstructure characterization and dielectric properties of relaxor
ferroelectric thick films [7493-248]
H. Fan, J. Chen, Northwestern Polytechnical Univ. (China)

Large deformation analysis of a dieleciric elastomer membrane-spring system [7493-277]
T. He, L. Cui, C. Chen, Lanzhou Univ. of Technology (China)

Effect of humidity on indentation crack growth in lead-free ferroelectric ceramics [7493-293]
H. J. Zhang, J. X. Li, W. Y. Chu, Y. J. Su, L. J. Qiao, Univ. of Science and Technology Beijing
(China)

A study of the optimum configuration of injection molded plastic gear by modification of
gear tooth [7493-322]

D.-S. Lee, Yeungjin College (Korea, Republic of); Y.-D. Kwon, J.-U. Doc, Kyungpook National
Univ. (Korea, Republic of); J.-H. Lee, Motonic Corp. (Korea, Republic of)

Plane magneto-electro-elastic moduli of fiber composites with interphase [7493-323]

R. Guinovart-Diaz, R. Rodriguez-Ramos, J. Bravo-Castillero, Univ. de La Habana (Cuba);

F. J. Sabina, Univ. Nacional Autbnoma de México (Mexico); H. C. Montes, Univ. Autbnoma
de Ciudad Juarez (Mexico); Y.-S. Wang, Beijing Jiaotong Univ. (China)

Active structural acoustic control by using structural volume velocity sensing [7493-352]

G. Jin, Harbin Engineering Univ. (China); H. Zhang, Harbin Engineering Univ. (China) and
Heilongjiang Institute of Technology (China); W. Li, Harbin Engineering Univ. (China)

POSTER SESSION II

7493 5M

7493 5N

7493 50

Study on the microwave absorbing properties of nano-carbon black/SiC/epoxy resin
composites [7493-12]
Y. Wu, X. Liu, Y. Zhou, B. Mo, Xi'an High Technology (China)

Synthesis and photochromic property of nanosized amino acid polyoxometalate
compounds [7493-41]

D. Sun, Changchun Institute of Technology (China); J. Zhang, State Key Lab. of Rare Earth
Resource Utilization (China); H. Ren, Z. Cui, Changchun Institute of Technology (China)

Investigation on the performance of multi-quantum barriers in InGaN/GaN multi-quantum
well light-emitting diodes [7493-83]

Y.-J. Hu, J.-C. Lee, Technology and Science Institute of Northern Taiwan (Taiwan, China);
Y.-F. Wu, Ming Chi Univ. of Technology (Taiwan, China)

XXiii



XXiv

7493 5P

7493 5Q

7493 5R

7493 55

7493 5T

7493 5U

7493 5V

7493 5W

7493 5X

7493 5Y

7493 57

7493 60

Ag/WOs-codoped TiO2 nanoparticles: relation between structure, sorption, and
photocatalytic activity [7493-103]
J. Y. Xu, C. Wen, L. M. Jia, C. F. Xiao, Tianjin Polytechnic Univ. (China)

Improving the aging properties of silicone-acrylate copolymers nanocomposites for
encapsulation of outdoor exposed stone substrates [7493-106]

Y. Liao, Northwestern Polytechnical Univ. (China) and Northwest Univ. (China); S. Qi,
Northwestern Polytechnical Univ. (China); Q. Fu, Graduate Univ. of Chinese Academy of
Sciences (China); D. Wang, The 33th Institute of China Electronics Corp. (China);

L. Yan, Xi'an Leeo Technological Co. Ltd (China)

Enhancement of retention and antifouling capability for PVDF UF membrane modified by
nano-TiO2 sol [7493-108]
L. M. Jia, C. Wen, J. Y. Xu, C. F. Xiao, Tianjin Polytechnic Univ. (China)

Design and fabrication of a microfluidic chip driven by dielectric elastomers [7493-111]
B. Li, H. Chen, J. Wu, Z. Zhu, D. Xia, S. Jing, Xi'an Jiaotong Univ. (China)

Electrochemical properties of multilayer film assembled by layer-by-layer adsorption of
redox polymer [7493-114]

T. Sun, H. Zheng, S. Liu, P. Liu, J. Zhou, Tianjin Polytechnic Univ. (China); S. Suye, Univ. of Fukui
(Japan)

Structure and property of nano-SiO2-PMMA/Wood composite [7493-139]
Y. Li, Y. Liu, F. Wang, Northeast Forestry Univ. (China); X. Wang, FPInnovations-Forintek Div.
(Canada)

The micro mechanical environment on the comb capacitive micro-machined gyroscope
[7493-142]
H. Liu, S. Gao, S. Niu, L. Jin, Beijing Institute of Technology (China)

Highly red luminescence properties from ternary ZnCdTe quantum dots [7493-150]
N. Abu Bakar, A. Ali Umar, M. Mat Salleh, M. Yahaya, B. Yeop Majlis, Univ. Kebangsaan
Malaysia (Malaysia)

A new digital silicon MEMS gyroscope [7493-159]

L. F. Wu, Beijing Univ. of Posts and Telecommunications (China); Z. Peng, North China
Institute of Science and Technology (China); W. Zhang, F. X. Zhang, Beijing Information
Science and Technology Univ. (China)

Preparation of magnetic fluorescent hollow nanoparticles with multi-layer [7493-170]
X. Sun, J. Zhang, Z. Dai, P. Li, W. Zhou, G. Zheng, Tianjin Polytechnic Univ. (China)

Optical properties of ZnO nanowires grown by thermal evaporation [7493-175]
Z.Zhao, Y. Lin, J. Zuo, Z. Ding, Univ. of Science and Technology of China (China)

Microwave hydrothermal synthesis and characterizations of NiS nano-needle [7493-177]
B. Bai, Chang'an Univ. (China); X. Hou, Xian Institute of Post Telecommunications (China);
P. Wang, W. Guan, Chang'an Univ. (China)



7493 61

7493 62

7493 63

7493 64

7493 65

7493 66

7493 67

7493 68

7493 69

7493 6A

7493 6B

Preparation and photocatalysis properties of La-doped nano-NiO novel photocatalyst
[7493-183]
P. Liu, Z. Yang, P. Ran, Xi'an Univ. of Science and Technology (China)

Preparation of nano-TiO2 powder by polyacrylamide gel method [7493-200]
X. Fan, X. Liang, G. Guo, R. Wang, J. Li, Tianjin Polytechnic Univ. (China)

Protein absorption and fouling on poly(acrylic acid)-graft-polypropylene microfiliration
membrane [7493-207]
Y. Liu, H. Ma, C. Lv, J. Yang, Tianjin Polytechnic Univ. (China); X. Fu, Nankai Univ. (China)

Development of polymer electrolytes based resistive switch [7493-208]
S. Wu, T. Tsuruoka, K. Terabe, T. Hasegawa, J. P. Hill, K. Ariga, M. Aono, National Institute for
Materials Science (Japan)

Isothermal physical aging of thin PMMA films near the glass transition temperature
[7493-212]
J.-E. Nam, J.-K. Lee, C.-S. Oh, Kumoh National Institute of Technology (Korea, Republic of)

Nitrogen dioxide sensing properties and mechanism of nickel phthalocyanine film
[7493-230]

C. Qiu, Beijing Institute of Technology (China) and Heilongjiang Univ. (China); Y. Dou, W. Qu,
Y. Sun, Heilongjiang Univ. (China)

Quantitative analyses of extrudate swell for polymer nanocomposites [7493-257]
K. Wang, C. Sun, Beijing Univ. of Chemical Technology (China)

Investigation of the oxygen depletion properties of low density polyethylene resins filled
with thermally stable oxygen scavengers [7493-270]

J. Yeh, Hubei Univ. (China), Wuhan Univ. of Science and Engineering (China), and National
Taiwan Univ. of Science and Technology (Taiwan, China); L. Cui, Wuhan Univ. of Science
and Engineering (China); Y. Sun, L. Xu, W. Wei, F. Tsai, T. Jiang, Hubei Univ. (China); P. Zhu,
Wuhan Univ. of Science and Engineering (China); C.-Y. Huang, Tatung Univ. (Taiwan,
China); K.-N. Chen, Tamkang Univ. (Taiwan, China)

Calculation of hysteresis losses for Terfenol-D ultrasonic transducer [7493-291]
J. Zeng, H. Zeng, B. Bai, M. Yan, Shenyang Univ. of Technology (China)

Optical behavior of Pri*-doped barium titanate-calcium titanate material prepared by
sol-gel method [7493-317]

X. Wang, Y. Tang, Shanghai Normal Univ. (China); X. He, P. Qiu, Shanghai Institute of
Ceramics (China); Q. He, Z. Peng, D. Sun, Shanghai Normal Univ. (China)

Microstructure-property correlation for the tunneling-percolation conduction in
metal-insulator nanocomposites [7493-326]

L.-J. Zhu, Shanghai Institute of Technology (China); W.-Z. Cai, Nanjing Univ. of Technology
(China); S.-T. Tu, Nanjing Univ. of Technology (China) and East China Univ. of Science and
Technology (China)

XXV



7493 6C

7493 6D

Elecirorheological properties of TiO2/ZnC204 nanocomposites [7493-345]
F. Liu, G. Xu, J. Wu, Y. Cheng, J. Guo, P. Cui, Ningbo Institute of Material Technology and
Engineering (China)

Fatigue crack growth properties of the base metal and weld metal of a 9% Ni steel for LNG
storage tank [7493-357]

Y.-K. Kim, K.-T. Shim, Korea Gas Corp. (Korea, Republic of); J.-H. Kim, Chungnam Univ. (Korea,
Republic of)

POSTER SESSION lII

7493 6E

7493 6F

7493 6G

7493 6H

7493 6l

7493 6J

7493 6K

7493 6L

7493 6M

7493 6N

XXVi

Synthesis of shape memory polyurethane using bulk polymerization [7493-29]
Z.Yang, Q. Jiang, G. He, W. Zhou, Z. Yang, South China Agricultural Univ. (China)

Analyze the vibration mode of 1-3-2 piezoelectric composite [7493-30]

L. Qin, Beijing Information Science and Technology Univ. (China) and Beijing Univ. of Posts
and Telecommunications (China); L. K. Wang, G. Wang, Beijing Information Science and
Technology Univ. (China); B. S. Sun, Beijing Information Science and Technology Univ.
(China) and Beijing Univ. of Posts and Telecommunications (China)

Circumferential SH waves in functionally graded piezoelectric hollow cylinders [7493-69]
J. Yu, T. Xue, X. Zhang, Henan Polytechnic Univ. (China)

Prewarning of the China National Aquatics Center using Johnson transformation based
statistical process control [7493-105]

D. Zhang, Y. Bao, H. Li, Harbin Institute of Technology (China); J. Ou, Harbin Institute of
Technology (China) and Dalian Univ. of Technology (China)

A novel nanosilica-reinforced waterborne UV-curable material [7493-119]
T. Zhang, W. Wu, National Univ. of Defense Technology (China); Y. Mu, Changsha Univ. of
Science and Technology (China)

Damage identification method based on fractal dimension and Shannon entropy
[7493-126]
Y. Huang, H. Li, Y. Yang, Harbin Institute of Technology (China)

Investigation of fiber Bragg grating optic acceleration sensor [7493-147]
D. Huo, Laser Research Institute (China) and Shandong Univ. (China); J. Chang, Shandong
Univ. (China); X. Liu, T. Liu, L. Min, Laser Research Institute (China)

Optimal design of dampers within seismic structures [7493-182]

W. Ren, Hebei Univ. of Technology (China); H. Qian, Zhengzhou Univ. (China); W. Song,
Hebei Univ. of Technology (China); L. Wang, Tianjin Univ. of Technology and Education
(China)

The application of carbon fiber resistancein monitoring of curing [7493-185]
X. Y. Sun, B. M. Zhang, Y. Zong, Harbin Institute of Technology (China)

Wireless energy transmission through a sealed wall using the acoustic-electric interaction of
piezoelectric ceramics [7493-190]
H. Hu, H. Xue, Y. Hu, X. Chen, Huazhong Univ. of Science and Technology (China)



7493 60

7493 6P

7493 6Q

7493 6R

7493 6S

7493 6T

7493 6U

7493 6V

7493 6W

7493 6X

7493 6Y

7493 67

Calculation of dynamic stress intensity factor of an interfacial crack under moving
impacting loading [7493-191]
J. Cheng, B. Guo, L. Zhang, Harbin Institute of Technology (China)

Frequency shift of piezoelectric microcantilever humidity sensors [7493-195]
F. Wang, Harbin Institute of Technology (China)

Experimental investigation of steel structure with recentering shape memory alloy damper
[7493-226]

H. Qian, Zhengzhou Univ. (China); W. Ren, Hebei Univ. of Technology (China); H. Li, G. Song,
Dalian Univ. of Technology (China); H. Chen, Zhengzhou Univ. (China)

Health monitoring of a continuous rigid frame bridge based on PZT impedance and sirain
measurements [7493-227]

J. Zhang, H. Zhu, D. Wang, Huazhong Univ. of Science and Technology (China); B. He,
Wuhan Tianxingzhou Highway and Bridge Investment Development Co., Ltd (China);

H. Zhou, Huazhong Univ. of Science and Technology (China)

Experimental research on stable fretting wear of stainless steel wires in fransformable
component [7493-232]

X. Dong, Beijing Technology and Business Univ. (China); G. Liu, Univ. of Science and
Technology Beijing (China); L. Zhang, Beijing Technology and Business Univ. (China); H. Bai,
Ordnance Engineering College (China); J. Yang, Univ. of Science and Technology Beijing
(China) and Ordnance Engineering College (China)

Design and vibration control of vehicle engine mount activated by MR fluid and
piezoelectric actuator [7493-245]

D.Y. Lee, Y. K. Park, S. B. Choi, Inha Univ. (Korea, Republic of); H. G. Lee, Daeduk Univ.
(Korea, Republic of)

Preparation of Ca2SisN8:Eu2*Tm3* phosphor by calcium hydride and its afterglow properties
[7493-253]

B. Lei, Osaka Univ. (Japan) and Jinan Univ. (China); K. Machida, T. Horikawa, H. Hanzawa,
Osaka Univ. (Japan)

Preparation and properties of PBO/SWNT composite fibers [7493-256]
F. Wang, H. Lin, L. Zhao, Z. Hu, Y. Huang, Harbin Institute of Technology (China)

Molecular dynamics simulations research on the effects of POSS on mechanical properties
of polyethylene [7493-264]
J. Li, Y. Sun, F. Zeng, Harbin Institute of Technology (China)

Characteristic of TiNi(Cu) shape memory thin film based on micropump [7493-266]
H. Zhang, C. Qiu, Heilongjiang Univ. (China)

A three-phase confocal elliptical cylinder model for predicting the thermal conductivity of
composites [7493-267]
F. Chen, C. Jiang, Beijing Univ. of Aeronautics and Astronautics (China)

Stress self-accommodation characteristic of Fe-Mn-Si shape memory alloy [7493-284]
C. Lin, L. Liu, D. Sun, Y. Wang, C. Zhou, Dalian Maritime Univ. (China)

XXVii



XXViii

7493 70

7493 71

7493 72

7493 73

7493 74

7493 75

7493 76

A novel valveless micropump [7493-295]
S. M. Yuan, L. T. Yan, Q. Liu, Beihang Univ. (China)

Three-dimension finite element analysis on coupling effect of piezoelectric ceramics in
concrete slabs under the concentrated load [7493-310]
C. Qu, Zhejiang Univ. (China)

A nondestructive study on porosity content and fiber orientation in CFRP composite
laminates using ultrasonic technique method [7493-333]

J.-W. Park, Chosun Univ. (Korea, Republic of); K.-H. Im, Woosuk Univ. (Korea, Republic of);
D. K. Hsu, V. Dayal, D. Barnard, lowa State Univ. (United States); |.-Y. Yang, Chosun Univ.
(Korea, Republic of)

Photo-damage resistant and phase matching properties of double-doped In:Zn:LiNbO3
crystals [7493-334]

Y. Nie, R. Wang, L. Min, Y. Song, Harbin Institute of Technology (China); B. Wang, Sun Yat-sen
Univ. (China); Y. Huang, Harbin Institute of Technology (China)

Residual stress evaluation and fatigue life prediction in the welded joint by x-ray diffraction
[7493-341]

K. B. Yoo, Korea Electric Power Research Institute (Korea, Republic of); K. T. Hwang,
Chungnam National Univ. (Korea, Republic of); J. C. Chang, Korea Electric Power Research
Institute (Korea, Republic of); J. H. Kim, Chungnam National Univ. (Korea, Republic of)

Self-assembly of polystyrene nanoparticles induced by ice templating [7493-347]
J. Yan, Z. Wu, Dalian Univ. of Technology (China); L. Tan, Univ. of Nebraska (United States)

Synthesis, surface modification and ethanol sensing properties of Sb-doped SnO2 [7493-355]
J. Huang, K. Yu, Anhui Normal Univ. (China) and Institute of Intelligent Machines (China);

A. A. Zhukova, M. N. Rumyantseva, A. M. Gaskov, Moscow State Univ. (Russian Federation);
J. Wang, C. Gu, Anhui Normal Univ. (China); J. Liu, Institute of Intelligent Machines (China)

Author Index



Conference Committee

Honorary Chairs

Shanyi Du, Harbin Institute of Technology (China)
Ken P. Chong, National Science Foundation (United States)

Conference Chair

Jinsong Leng, Harbin Institute of Technology (China)

Conference Cochairs

Anand K. Asundi, Nanyang Technological University (Singapore)
Wolfgang Ecke, IPHT Jena (Germany)

Program Committee

Hiroshi Asanuma, Chiba University (Japan)

Horst Baier, Technische Universitat Minchen (Germany)

Ron Barrett, University of Kansas (United States)

Xiaoyi Bao, University of Ottawa (Canada)

Emilio P. Calius, Industrial Research Ltd. (New Zealand)

Che Ting Chan, Hong Kong University of Science and Technology
(Hong Kong, China)

Fu-Kuo Chang, Stanford University (United States)

Bin Chen, NASA Ames Research Center (United States)

Kexin Chen, The National Natural Science Foundation of China
(China)

Zhen Chen, University of Missouri-Columbia (United States)

C. K. Choi, Korea Advanced Institute of Science and Technology
(Korea, Republic of)

Yoseph Bar-Cohen, Jet Propulsion Laboratory, NASA (United States)

Brian Culshaw, University of Strathclyde (United Kingdom)

Hejun Du, Nanyang Technological University (Singapore)

Daining Fang, Tsinghua University (China)

G. F. Fernando, Birmingham University (United Kingdom)

Wei Gao, University of Auckland (New Zealand)

Victor Giurgiutiu, University of South Carolina (United States)

Ephrahim Garcia, Cornell University (United States)

Jihua Gou, University of Central Florida (United States)

Jae-Hung Han, Korea Advanced Institute of Science and Technology
(Korea, Republic of)

Jiecai Han, Harbin Institute of Technology (China)

Xiaodong He, Harbin Institute of Technology (China)

XXiX



XXX

Haiyan Hu, Nanjing University of Aeronautics and Astronautics (China)

Weimin Huang, Nanyang Technological University (Singapore)

Dan Inman, Virginia Polytechnic Institute and State University
(United States)

Daniele Inaudi, Smartec SA (Switzerland)

Peiwen Ji, The National Natural Science Foundation of China (China)

Shiv P. Joshi, NextGen Aeronautics Inc. (United States)

Jaehwan Kim, Inha University (Korea, Republic of)

Kwang Jin Kim, University of Nevada (United States)

Vassili Kostopoulos, University of Patras (Greece)

Alan Kin-tak Lau, Hong Kong Polytechnic University
(Hong Kong, China)

In Lee, Korea Advanced Institute of Science and Technology
(Korea, Republic of)

Donald J. Leo, Virginia Polytechnic Institute and State University
(United States)

Kim Meow liew, City University of Hong Kong (Hong Kong, China)

Shih-Chi Liu, National Science Foundation (United States)

Yinong Liu, University of Western Australia (Australia)

Jian Lu, Hong Kong Polytechnic University (Hong Kong, China)

Tianjian Lu, Xi'an Jiaotong University (China)

Tianwei Ma, University of Hawaii (United States)

Russell G. Maguire, Boeing Company (United States)

Yiu-Wing Mai, The University of Sydney (Australia)

Qingguo Meng, The National Natural Science Foundation of China
(China)

Jianmin Miao, Nanyang Technological University (Singapore)

Jinping Ou, Harbin Institute of Technology (China)

Qibing Pei, University of California, Los Angeles (United States)

Gangding Peng, University of New South Wales (Australia)

Huaxin Peng, University of Bristol (United Kingdom)

Kara Peters, North Carolina State University (United States)

Jeremy Ramsden, Cranfield University (United Kingdom)

Mark A. Rumsey, Lockheed Martin Corporation (United States)

Taher Saif, University of lllinois at Urbana-Champaign (United States)

S. Samal, Gwangiju Institute of Science and Technology (Korea,
Republic of)

Dongwei Shu, Nanyang Technological University (Singapore)

Holger Speckmann, AIRBUS Deutschland Gmbh (Germany)

Gangbing Song, University of Houston (United States)

Ji Su, NASA Langley Research Center (United States)

Masayoshi Tomizuka, University of California (United States)

Liyong Tong, The University of Sydney (Australia)

A. R. Upadhyaq, Institute of Smart Structures and Systems (India)

Vijay K. Varadan, University of Arkansas (United States)

Brian L. Wardle, Massachusetts Institute of Technology (United States)

Zhishen Wu, |Ibaraki University (Japan)



Zhongmin Xiao, Nanyang Technological University (Singapore)

Binshi Xu, National Laboratory of Surface Engineering of Materials
(China)

Huibin Xu, Beijing University of Aeronautics and Astronautics (China)

Lin Ye, The University of Sydney (Australia)

Sung Ho Yoon, Kumoh National Institute of Technology
(Korea, Republic of)

Qiao Yu, University of California, San Diego (United States)

Lin Zhang, Aston University (United Kingdom)

Xinmin Zhang, National High-tech R&D Program, Ministry of Science
and Technology of China (China)

Weihong Zhong, Washington State University (United States)

Gang Zhou, Loughborough University (United Kingdom)

Limin Zhou, The Hong Kong Polytechnic University (Hong Kong, China)

David Zimcik, NRC Institute for Aerospace Research (Canada)

Session Chairs

1

Piezoelectric Materials |
Weiqiu Chen, Zhejing University (China)
S. D. Yu, Ryerson University (Canada)

Films
Taher Saif, University of lllinois at Urbana-Champaign (United States)
Zhanjie Wang, Chinese Academy of Sciences (China)

Structural Health Monitoring |
Hideaki Murayama, University of Tokyo (Japan)
Zhanjun Wu, Dalian University of Technology (China)

Shape Memory Alloy Application |
Guozheng Kang, Southwest Jiaotong University (China)
D. H. Ping, National Institute for Materials Science (Japan)

Electroactive Polymer
Kwang J. Kim, University of Nevada (United States)
Quan Li, Kent State University (United States)

Damping
Yanju Liv, Harbin Institute of Technology (China)
Xinchun Guan, Harbin Institute of Technology (China)

NSF Special Session |

Zhen Chen, University of Missouri (United States)
K. M. Liechti, The University of Texas at Austin (United States)

XXXi



XXXii

10

11

12

13

14

15

16

17

18

Novel Sensors |
Yilan Kang, Tianjin University (China)
Taher Saif, University of lllinois at Urbana-Champaign (United States)

Fiber Optic Sensor Application
C. 8. Shin, National Taiwan University (Taiwan, China)
Wolfgang Ecke, Institute of Photonic Technology (Germany)

Functional Composite |

Qingsheng Yang, Beijing University of Technology (China)

Baoxiang Wang, Norwegian University of Science and Technology
(Norway)

Electroactive Material Application |
Benny Lassen, The University of Southern Denmark (Denmark)
Sulin Zhang, Pennsylvania State University (United States)

Analysis and Modeling |
Young-Doo Kwon, Kyungpook National University (Korea, Republic of)
O. Kastner, Ruhr-Universitat Bochum (Germany)

Nanomaterial Application |
Jihua Gou, University of Central Florida (United States)
Jinsong Leng, Harbin Institute of Technology (China)

Smart Materials Applications |
Bin Chen, NASA Ames Research Center (United States)
Huiging Fan, Northwestern Polytechnical University (China)

Electroactive Material Application
Chunye Xu, University of Washington (United States)
M. D. Efremoy, Institute of Semiconductor Physics (Russian Federation)

Shape Memory Alloy Application Il
Gang Zhou, Loughborough University (United Kingdom)
Guozheng Kang, Southwest Jiaotong University (China)

Structural Health Monitoring Il
G. L. Huang, University of Arkansas (United States)
Xitao Zheng, Northwestern Polytechnical University (China)

Actuators and Sensors
Shashikala Prakash, Structural Technologies Division (India)
Kean C. Aw, The University of Auckland (New Zealand)



19

20

21

22

23

24

25

26

27

28

29

Nanomaterials |
Shaoyun Fu, Chinese Academy of Sciences (China)
Bingging Wei, University of Delaware (United States)

Nanocomposites |
Lei Jiang, Chinese Academy of Sciences (China)
David H. Wang, University of Dayton Research Institute (United States)

Morphing Structures |

H. Baier, Institut fur Leichtbau Entwerfen und Konstruieren (Germany)

Jae-Hung Han, Korea Advanced Institute of Science and Technology
(Korea, Republic of)

NSF Special Session Il
Lizhi Sun, University of California, Irvine (United States)
K. Jimmy Hsia, National Science Foundation (United States)

NSF Special Session llI
Taher Saif, University of lllinois at Urbana-Champaign (United States)
Matthew J. Lang, Massachusetts Institute of Technology (United States)

Materials Characterization |
H. Von Seggern, Universitat Darmstadt (Germany)
Haiming Huang, Beijing Jiaotong University (China)

Shape Memory Alloy Application Il
Yongzhong Huo, Fudan University (China)
Linxiang Wang, Hangzhou Dianzi University (China)

Materials Characterization ||
Thirumany Sritharan, Nanyang Technological University (Singapore)
Dongwei Shu, Nanyang Technological University (Singapore)

Piezoelectric Material Il
Jinhao Qiu, Nanjing University of Aeronautics and Astronautics (China)
Ji Wang, Ningbo University (China)

Functional Materials |
Muhamad Mat Salleh, Universiti Kebangsaan Malaysia (Malaysia)
Aman Haque, The Pennsylvania State University (United States)

Carbon Materials Application |

Gang Zhou, Loughborough University (United Kingdom)

Silvia Janietz, Fraunhofer Institut fir Angewandte Polymerforschung:
Startseite (Germany)

XXXiii



30 Morphing Structures Il
Ron Barrett, The University of Kansas (United States)
Weilong Yin, Harbin Institute of Technology (China)

31 Functional Materials Il
Quan Li, Kent State University (United States)
Kean C. Aw, The University of Auckland (New Zealand)

32 Photonic Materials
Yao Li, Harbin Institute of Technology (China)
K. Umemura, Tokyo University of Science (Japan)

33 Structural Health Monitoring IlI
Hideaki Murayama, University of Tokyo (Japan)
G. L. Huang, University of Arkansas (United States)

34 Shape Memory Materials Application |
H. Jerry Qi, University of Colorado at Boulder (United States)
D. H. Ping, National Institute for Materials Science (Japan)

35 Functional Materials Il
Yichun Zhou, University of Xiangtan (China)
Thirumany Sritharan, Nanyang Technological University (Singapore)

36 Fiber Optic Sensor Application Il
Wolfgang Ecke, Institute of Photonic Technology (Germany)
C. 8. Shin, National Taiwan University (Taiwan, China)

37 Nanocomposites Il
K. Jimmy Hsia, National Science Foundation (United States)
Xingyang Liu, National Research Council Canada (Canada)

38 Novel Sensors I
Yilan Kang, Tianjin University (China)
Bin Xu, Hunan University (China)

39 Sensor Applications
Matthew J. Lang, Massachusetts Institute of Technology (United States)
K. M. Liechti, The University of Texas at Austin (United States)

40 Shape Memory Polymer |
Yanju Liv, Harbin Institute of Technology (China)
Weimin Huang, Nanyang Technological University (Singapore)

41 Analysis And Modeling Il

Jinhao Qiu, Nanjing University of Aeronautics and Astronautics (China)
Xu Han, Hunan University (China)

XXXiV



42

43

44

45

46

a7

48

49

50

51

52

Nanomaterials Application I
Hui Li, Harbin Institute of Technology (China)
Rongguo Wang, Harbin Institute of Technology (China)

Rheology
Aman Haque, The Pennsylvania State University (United States)
Xinlin Gao, Texas A&M University (United States)

Electroactive Material Application lll

Haitao Huang, The Hong Kong Polytechnic University
(Hong Kong, China)

Jae-Hung Han, Korea Advanced Institute of Science and Technology
(Korea, Republic of)

Structural Health Monitoring IV
Fuhong Dai, Harbin Institute of Technology (China)

Membranes and Elastomers
Lei Jiang, Chinese Academy of Sciences (China)
Zongwu Bai, University of Dayton (United States)

Nanomaterials |l

Zhong Zhang, National Center for Nanoscience and Technology
(China)

Xuchuan Jiang, University of New South Wales (Australia)

Functional Composite ||

Baoxiang Wang, Norwegian University of Science and Technology
(Norway)

Qingsheng Yang, Beijing University of Technology (China)

Magnetic Materials |
Chengbao lJiang, Beijing University of Aeronautics and Astronautics
(China)

Microstructure and Microsystem
Zhishen Wu, |Ibaraki University (Japan)
Huifeng Tan, Harbin Institute of Technology (China)

Carbon Materials Application II

Silvia Janietz, Fraunhofer Institute Applied Polymer Research
(Germany)

Hui Li, Harbin Institute of Technology (China)

Shape Memory Polymer I

Weimin Huang, Nanyang Technological University (Singapore)
Yongzhong Huo, Fudan University (China)

XXXV



XXXVi

53

54

55

56

57

58

59

60

61

Smart Materials Applications II
Xianming Shi, Montana State University (United States)

Thermal
Xiaodong He, Harbin Institute of Technology (China)
Yao Li, Harbin Institute of Technology (China)

Shape Memory Materials Application Il

Haitao Huang, The Hong Kong Polytechnic University
(Hong Kong, China)

Huifeng Tan, Harbin Institute of Technology (China)

Magnetic Materials Il
V. Sandu, National Institute of Materials Physics Bucharest (Romania)
Jianjun Li, Harbin Institute of Technology (China)

Nanocomposites il
Bingging Wei, University of Delaware (United States)
Jihua Gou, University of Central Florida (United States)

Materials Characterization I
H. Von Seggern, Universitat Darmstadt (Germany)
Huiging Fan, Northwestern Polytechnical University (China)

Nanomaterial Application Il

Oleg Figovsky, International Nanotechnology Research Center
Polymate (Israel)

Chengbao lJiang, Beijing University of Aeronautics and Astronautics
(China)

Smart Materials Applications llI
Zhishen Wu, |Ibaraki University (Japan)
Xianming Shi, Montana State University (United States)

Structural Health Monitoring V
Zhanjun Wu, Dalian University of Technology (China)
Zhichun Zhang, Harbin Institute of Technology (China)



Preface

The Second International Conference on Smart Materials and Nanotechnology in
Engineering was successfully held 8-11 July 2009 in Weihai, China. This unique
conference offered many opportunities to communicate with colleagues from a
variety of disciplines in universities, companies, factories, and governments from all
over the world. As a premier event, this conference promised great excitement,
inspiration, and benefits. We hope the conference will be a series that
encompasses and bridges the rapidly evolving smart materials and the cutting
edge nanotechnology for varied applications.

In the last decade, a wide range of novel smart materials have been produced
for aerospace, transportation, telecommunications, and domestic applications.
Meanwhile, nanotechnology is rapidly developing and it permits control of matter
at the level of atoms and molecules which form the building blocks of smart
materials. Thus the combination of these two fields provides many advantages,
realizes novel designs that could not be achieved in traditional engineering, and
offers greater opportunities as well as challenges.

This conference deals with the integration of smart materials and nanotechnology
for applications ranging from bioengineering to photonics, with emphasis on the
application in aerospace engineering. It also addresses and predicts novel
developments in this field. It discusses various topics including: shape-memory
alloys and polymer, electro-active polymer, piezo-materials, electro and magneto
restrictive materials and fluids, fiber optic sensor, MEMS sensors and actuators,
sensors and actuators, thermo materials, photonic materials, dielectric elastomers,
nanocomposites and others.

We received 750 abstracts in response to the call for submissions. Of these we
invited authors of 390 abstracts to submit full papers. Also, 7 plenary speakers and
54 keynote speakers were selected to inform and inspire the attendees. 280
papers were presented in 61 oral sessions and 110 papers were presented in 3
poster sessions. The full papers we received were then sent for peer reviews and
257 manuscripts were selected to be published in this SPIE volume.

We would like to take this opportunity to thank the organizihng committee, the
cooperating organizations, the international scientific committee and every
attendee whose support, dedication, and cooperation make this event more
exciting, inspiring, and fruitful. This SPIE volume would not have been possible
without the support of many colleagues. First and foremost, we wish to express our
appreciation for SPIE staff for giving us the opportunity to organize the
proceedings with SPIE. Next we thank the reviewers who spent hours reviewing
papers in the editorial process.
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We hope all the participants benefited from this conference and it should be very
interesting to see how the smart materials and nanotechnology field will be further
developed at the Third International Conference on Smart Materials and

Nanotechnology in Engineering in 2011.
W/

Honorary Chair Chair
Prof. Jinsong Leng

Harbin Institute of
Technology (China)

= /! Prof. Shanyi Du
Member of Chinese Academy
of Engineering (CAE)

’ Harbin Institute of Technology
(China)
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