
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP1925F-POD 
978-1-7281-0614-4 

2019 Symposium on 
Piezoelectricity, Acoustic Waves 
and Device Applications 
(SPAWDA 2019) 

Harbin, China 
11-14 January 2019 



 
 
 
 
 
 
 
Copyright © 2019 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP1925F-POD 
ISBN (Print-On-Demand):  978-1-7281-0614-4 
ISBN (Online):   978-1-7281-0613-7 
 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 

 
 
 



CONTENTS
From the Chair N/A

From the Editors N/A

Committees N/A

List of Invited Plenary Talks N/A

List of Winners of Student Paper Competition N/A

CORRESPONDENCE ESTABLISHED BETWEEN FREQUENCY ULTRASONIC AND CONSTANT 
STRAIN RATE EXPERIMENTS

Jian CHENG, Zhan-li LIU, Kai-li YAO, Zhuo ZHUANG .................................................................................. 1

ANALYTICAL SIMULATION OF THE WAVES REFLECTED FROM A DISTANT SLANTED INTERFACE 
OUTSIDE A BOREHOLE

Heng-shan HU, Jia-qi XU, Zhi WANG ............................................................................................................ 11

THE EFFECT OF GRAIN SIZE ON MAGNETOELECTRIC EFFECT IN FERROELECTRIC-
FERROMAGNETIC COMPOSITE

Xin-kai LI, Xu HOU, Jie WANG ..................................................................................................................... 16

STUDY ON NEW TECHNOLOGY OF EARTHQUAKE EARLY WARNING

Shan-you LI, Jian-qi LU, Jin-dong SONG, Qiang MA, Zhen ZHAO ................................................................ 23

STATE OF THE EARTHQUAKE FIELD DISASTER INVESTIGATION INFORMATION SERVICE 
SYSTEM

Bai-tao SUN, Han-bing HU, Xiang-zhao CHEN.............................................................................................. 28

ULTRASONIC LAMB WAVES APPLIED IN NONDESTRACTIVE DAMAGE EVALUATION

Zheng LI, Jian-lin YI, Jian-lin CHEN , Saqib HAMEED.................................................................................. 33

A NOVEL METHOD TO EXTRACT COM PARAMETERS FOR SAW BASED ON FEM

Yan-ming ZHANG, Jun JIN, Hong-lang LI, Hong-ping HU ............................................................................ 37

A NOVEL EFFICIENT APPROACH FOR DEFECT DETECTION IN PIPELINE STRUCTURES USING 

GUIDED ULTRASONIC WAVES

Yi-hui DA, Gui-rong DONG, Bin WANG, Dian-zi LIU, Zheng-hua QIAN...................................................... 42

THE INTERACTION OF AN INTERFACE CIRCULAR INCLUSION WITH DISCONNECTED CURVE 

AND CIRCULAR CAVITY IMPACTED BY SH-WAVE

Hui QI , Qing-xiu ZHENG, Hao YU , Qin-qin ZOU......................................................................................... 47



THE PRINCIPLE OF DETECTION AND LOCATION OF A TARGET IN SOLID-LIQUID LAYERED 

MEDIA BY USING THE TR-RTM MIXED METHOD 

Hong-juan YANG, Xiang GAO, Jun MA, Jun-Hong LI, Jian LI, Wen WANG, Cheng-hao WANG ................. 52 

IN-PLANE FREE VIBRATIONS OF CURVED BEAMS BY RAYLEIGH-RITZ METHOD 

Shu-dong DING, Jing-hui WU, Long-tao XIE, Yang-yang Zhang, Rong-xing WU, Ji WANG  ........................ 57 

THE PRINCIPLE OF DETECTION AND LOCATION OF THE TARGET IN MULTI-LAYERED MEDIA BY 

TR-RTM MIXED METHOD 

Xiang GAO, Hong-juan YANG, Jun MA, Jun-hong LI, Wen WANG, Cheng-hao WANG ............................... 61 

ACOUSTIC EMISSION PROPERTIES OF FRP COMPOSITE DAMAGE 

Xue-yi ZHANG, Huan LI, Ya-nan WU ........................................................................................................... 65 

FLEXIBLE GRIPPER MANUFACTURING AND SIMULATION BASED ON 3D PRINTING 

An TONG, Jian-ying HU, Ming-hua ZHANG, Yuan JIN, Jian-ke DU ............................................................. 68 

A RAPID AND NON-INVASIVE METHOD FOR MEASURING THE PEAK POSITIVE PRESSURE OF 

HIFU FIELD BASED ON ACOUSTO-OPTIC DEFLECTION EFFECT 

Hua WANG, Wei-cheng ZHENG, Lei HUANG, Tian-feng ZHANG, Zeng-tao YANG ................................... 73 

A NOVEL MINIATURE ULTRASONIC MOTOR WITH A SCREW-COUPLED STATOR AND ROTOR 

FOR ZOOM ENDOSCOPES 

Wei-qiang LIU, Xiao-niu LI, Yi-jiang YANG, Ming GONG, Da-wei WU  ....................................................... 78 

ANALYSIS OF MUTUAL RADIATION IN VOLUME ARRAY 

Hui-chao ZHANG, Zhen-yu ZHENG, Xin-ran XU .......................................................................................... 82 

THREE-DIMENSIONAL PASSIVE LOCALIZATION METHOD FOR UNDERWATER TARGET USING 

REGULAR TRIANGULAR ARRAY 

Xin-yi SUN, Nan-song LI, Xiao LIU ............................................................................................................... 86 

A NEW DESIGN OF UNIPOLE SOURCE FOR AZIMUTH ACOUSTIC LOGGING WHILE DRILLING 

Qian WEI, Bin LIU, Cheng-xuan CHE, Jian-sheng CONG, Xiu-ming WANG ................................................. 93 

APPLICATION OF COMPRESSED SENSING IN DAMAGE IMAGING BY GUIDED WAVEFIELD IN 

METAL PLATE 

Peng-fei LI, Ying LUO, Yang ZHOU, Si SUN, Teng FEI, Lei QIAN .............................................................. 97 

THEORETICAL AND EXPERIMENTAL STUDY OF MULTIPOLE ACOUSTIC WAVE PROPAGATION 

IN A FLUID-FILLED CYLINDRICAL SHELL 

Chao LI, Hao CHEN, Xiao HE, De-hua CHEN, Xiu-ming WANG ................................................................ 102 

STRUCTURAL DESIGN AND PERFORMANCE ANALYSIS OF A THREE-DIMENSIONAL ACOUSTIC 

METAMATERIAL 

Guo-chang LIN, Yu-ying KANG, Yu-liang LI, Yong-tao YAO, Hui-feng TAN ............................................. 107 



LOCALIZATION OF HYPERVELOCITY IMPACT- ENGENDERED DAMAGE IN STIFFENED CURVED 

STRUCTURES USING IN-SITU ACOUSTIC EMISSION 

Ye-fei HUANG, Wu-xiong CAO, Bao-jun PANG, Run-qiang CHI, Yuan CAI .............................................. 112 

AN ANALYSIS OF FREQUENCY-TEMPERATURE RELATIONS OF AT-CUT QUARTZ CRYSTAL 

RESONATORS BY FINITE ELEMENT METHOD WITH COMSOL 

Juan WEN, Xiao-ming SUN, Chao ZHAN, Yuan-hua ZHONG, Ji WANG .................................................... 117 

AN ACTIVE CONTROL METHOD OF REFLECTED SOUND WAVE IN UNDERWATER ACOUSTIC 

TUBE 

Shu-shu SI, Liang FENG............................................................................................................................... 121 

PRECISE ASSEMBLING OF INDIVIDUAL MICRO CHAINS BASED ON ACOUSTIC RADIATION 

Kang-dong ZHAO, Hui SHEN, Le WANG, Zhi-wen WANG, Xiao-long LU .................................................. 126 

DEVELOPMENT OF A SURFACE ACOUSTIC WAVE DELAY LINE DEVICE FOR SENSING ICE 

Yi-ning YIN, Wen WANG, Ya-na JIA, Xu-feng XUE, Yong LIANG ............................................................ 130 

EFFECT OF ANNEALING TEMPERATURES ON ELECTRODE SURFACE ROUGHNESS AND 

SENSITIVITY OF THE SAW DETECTORS IN SAW GCS 

Wen-qiang ZHAO, Yan AN, Jiu-ling LIU, Ming-hua LIU, Shi-tang HE ........................................................ 135 

STRUCTURE OPTIMIZATION OF SURFACE ACOUSTIC WAVE BASED PARTICULATE MATTER 2.5 

MONITOR 

Wen-qiang ZHAO, Jiu-ling LIU, Ming-hua LIU, Shi-tang HE ....................................................................... 139 

THE IRRADIATION EFFECT OF QUARTZ CRYSTAL RESONATORS BY PICOSECOND LASER 

Yao-dong SHEN, Ju-lian SHEN, Xi-xi WANG, Min-Chiang Chao, Ji WANG ............................................... 143 

A HOMOTOPY SHAPE SOLUTION FOR THICKNESS-VIBRATION OF CENTRALLY PARTIALLY 

ELECTRODED REGULAR POLYGONAL AT-CUT QUARTZ RESONATORS 

Yu LI, Hong-shuang LI, Zi-nan ZHAO, Zheng-hua QIAN ............................................................................. 146 

DESIGN OF AN ULTRA-WIDEBAND BAND-PASSFILTER CIRCUIT FOR ELECTROMAGNETIC 

ULTRASONIC SIGNAL CONDITION 

Tian-xiang HU, Ying-hong ZHANG, Xiao WEI, Zheng-hua QIAN ............................................................... 151 

DESIGN OF A RESONANT-TYPE INERTIA DRIVE LINEAR MOTOR BASED ON PIEZOELECTRIC 

ASYMMETRIC TUNING-FORK ACTUATOR 

Yu WANG, Cheng-liang PAN, Tian-liang DAI, Hao-jie XIA, Lian-Dong YU ............................................... 156 

STUDY ON THICKNESS MODE OF PIEZOELECTRIC CERAMIC DISK WITH DISCRETE SERIES 

ELECTRODE STRUCTURE 

Hong-zhen BI, Han ZHANG, Mu-guang WANG .......................................................................................... 161 

THE DIELECTRIC AND PIEZOELECTRIC PROPERTIES OF YCA4O(BO3)3 CRYSTAL ANNEALED IN 

CRITICAL CONDITION 



Shi-wei TIAN, Li-li LI, Fa-peng YU, Yan-lu LI, Xiu-feng CHENG, Zheng-ping WANG, Xian ZHAO .......... 166 

A MODIFIED BOUNDARY ELEMENT METHOD FOR THE SCATTERING FIELD OF LAMB WAVE 

INTERACTIONS WITH A THINNING DEFECT 

Kai HU, Bin WANG, Zheng-hua QIAN ......................................................................................................... 171 

THE SCATTERING OF SH-WAVE BY INTERFACIAL SEMI CYLINDRICAL DEBONDING LINING 

WITH SUBSURFACE CYLINDRICAL CAVITY 

Hui QI, Qin-qin ZOU, Yang ZHANG ........................................................................................................... 175 

WAVE PROPAGATION AND REGULATION IN PERIODIC STRUCTURE BASED ON 4D-PRINTING 

Ting-ting LIN, Jian-ying HU, Zhi-wei ZHU, Yuan JIN, Jian-ke DU .............................................................. 181 

THE SPATIAL COHERENCY OF GROUND MOTIONS BASED ON EUROSEISTEST ARRAY 

Yue-ru WANG, Rui-zhi WEN, Ye-fei REN, Pan WEN ................................................................................. 187 

REGIONAL VARIABILITY OF GROUND-MOTION OF MS6.0-7.0 EARTHQUAKES BETWEEN THE 

NORTH-SOUTH SEISMIC ZONE IN CHINA AND CALIFORNIA REGION 

Pei-bin XU, Ye-fei REN, Rui-zhi WEN, Hong-wei WANG ........................................................................... 193 

QUANTITATIVE EVALUATION METHOD OF SEISMIC RESILIENCE FOR CRITICAL PROJECTS-

CASE STUDY REGARDING THE URBAN WATER SUPPLY SYSTEM 

Xi-rong BI, Rui-zhi WEN, Ye-fei REN, Kun JI ............................................................................................. 198 

APPLICATION OF MULTIGENE GENETIC PROGRAMMING FOR ESTIMATING ELASTIC MODULUS 

OF RESERVOIR ROCKS 

Nuo LI, Hao CHEN, Jian-qiang HAN ........................................................................................................... 203 

RESEARCH ON HORIZONTAL DIRECTIONAL DRILLING LOCATINGTECHNOLOGY BASED ON 

SEISMIC INTERFERENCE 

Jia GUO, Hao CHEN .................................................................................................................................... 207 

CHARACTERISTICS OF SH-WAVE IN NANO-PIEZOELECTRIC LAYERED STRUCTURE WITH 

SURFACE EFFECT 

Peng ZHAO, Zhan-hua CAI, Li-li YUAN, Jin-ke DU, Ben-jie DING, Ting-ting ZHANG .............................. 211 

THE PROPAGATION OF GAP WAVE IN PIEZOELECTRIC PHONONIC CRYSTALS 

Fang-jun ZHU, Zhi-wei ZHU, Ming-hua ZHANG, Wan-li ZUO, Jian-ke DU ................................................. 216 

JOINT DEFECTS IDENTIFICATION FOR A PREFABRICATED STRUCTURE USING PIEZOELECTRIC 

IMPEDANCE ANALYSIS 

Chun-yang LI,  Wei YAN,  Tian-bi LV,  Jun-hua LI,  Hao-jie WANG ................................................... 221 

ANALYSIS OF IMPERMEABLE CRACK IN ONE-DIMENSIONAL HEXAGONAL PIEZOELECTRIC 

QUASICRYSTAL 

Shuai CHEN, Qiao-yun ZHANG, Guang-tao XU, Cui-ying FAN .................................................................. 225 



ITERATIVE APPROACH FOR PREDICTING FREE EDGE STRESSES IN PIEZOELECTRIC LAMINATES 

UPON POLYNOMIAL ASSUMPTION 

Yan GUO, Zheng-hua QIAN, Bin HUANG ................................................................................................... 230 

DESIGN AND ANALYSIS OF A NOVEL MEMS PIEZOELECTRIC ACCELEROMETER FOR VECTOR 

HYDROPHONE 

Dong-ning LI, Qing-qing FAN, Jun-hong LI, Wei REN ................................................................................. 235 

SURFACE TENSION-INDUCED STRESS CONCENTRATION AROUND AN ELLIPTICAL HOLE IN 

PIEZOELECTRIC MATERIAL 

Guang YANG, Peng-yu PEI, Min LI, Cun-fa GAO ....................................................................................... 241 

EFFECT OF PIEZOELECTRIC SCATTERER ORIENTATION ON BAND GAP OF ONE-DIMENSIONAL 

PHONONIC CRYSTALS 

Zhan-hua CAI, Peng ZHAO, Li-li YUAN, Jin-ke DU, Ben-jie DING, Ting-ting ZHANG .............................. 246 

STRAIN EFFECT OF BAND GAP IN SNTE MONOLAYER 

Qian-qian SHE, Hao GUO, Wen-tao JIANG, Hai-dong FAN, Qin-yuan WANG, Xiao-bao TIAN .................. 251  

HIGH PERFORMANCE PIEZOELECTRIC CRYSTAL ALPHA-BIBO FOR PHOTOACOUSTIC GAS 

DETECTION 

Fei-fei CHEN, Fa-peng YU, Wen-yu BAI, Lian XIONG, Gerald J. DIEBOLD, Xian ZHAO .......................... 254 

MOLECULAR DYNAMICS SIMULATIONS OF VOID EFFECT OF THE COPPER NANOCUBES UNDER 
TRIAXIAL TENSIONS 

Qin-you YANG ............................................................................................................................................. 258 

THE METHOD OF ELIMINATING THE RECEIVING RESPONSE FLUCTUATION OF PLANAR PVDF 
HYDROPHONE AT LOW FREQUENCY 

Yan GUO, Xin-ran XU, Zhen-yu ZHENG ..................................................................................................... 262 

THEORETICAL AND EXPERIMENTAL RESEARCH ON A MID-FREQUENCY PLANAR PVDF 
HYDROPHONE 

Lin-lang BAI, Xin-ran XU ............................................................................................................................ 267 

THE CONTACT TYPE OF AG-GAN PIEZOELECTRIC SEMICONDUCTOR VIA EXPERIMENT 

Xin ZHANG, Guo-shuai QIN, Cui-ying FAN ................................................................................................ 271 

DESIGN AND EXPERIMENTAL STUDY OF VALVELESS PIEZOELECTRIC PUMP WITH S-SHAPED 
FLOW CHANNEL 

Li-mei YANG, Wei LI, Li-peng HE, Da ZHAO, Li WANG ............................................................................ 275 

PRELIMINARY STUDY ON PIEZOELECTRIC COMPOSITE TRANSDUCER FOR ULTRASONIC 
LOGGING 

Cheng-xuan CHE, Bin LIU, Qian WEI, Jian-sheng CONG ............................................................................ 280 

A NOVEL HIGH-SPEED ROTARY ULTRASONIC MICRO MOTOR 



Le WANG, Kang-dong ZHAO, Hui SHE, Zhi-wen WANG, Chun-sheng ZHAO, Xiao-long LU ..................... 283 

MECHANICAL BEHAVIOR OF LEAD-FREE SOLDER MICRO-JOINTS UNDER ELECTRICAL 
CONDITIONS 

Xu LONG, Wen-bin TANG, Chen-guang HUANG ........................................................................................ 286 

RESEARCH ON ENERGY RECOVERY DEVICE OF ELECTRIC VEHICLE SEAT BASED ON 
PIEZOELECTRIC EFFECT 

Su-ling WANG, Jian SONG, Xin-yu ZHAO .................................................................................................. 291 

ANALYSIS OF A NON-UNIFORM PIEZOELECTRIC SEMICONDUCTOR ROD UNDER STATIC 
EXTENSION 

De-juan KONG, Zhi-yao MA, Ruo-ran CHENG, Chun-li ZHANG ................................................................ 295 

THE TRANSIENT RESPONSE ANALYSIS OF INTERFACIAL CRACK IN PIEZOELECTRIC-

PIEZOMAGNETIC BI-LAYERED COMPOSITES BY THE EXTENDED FINITE ELEMENT METHOD 

Zhen YAN, Wen-jie FENG ........................................................................................................................... 300 

STUDY ON SHOCK WAVE OF HYPERVELOCITY IMPACT OF GAS-FILLED PRESSURE VESSELS 

Yuan CAI, Bao-jun PANG , Run-qiang CHI, Yong-pan DUAN ..................................................................... 305 

SCATTERING OF SH WAVES BY A CIRCULAR HOLE IN TWO-DIMENSIONAL INHOMOGENEOUS 

MEDIUM WITH DENSITY VARIATION 

Yuan-da MA, Zhi-yong ZHANG , Yong YANG , Zai-lin YANG .................................................................. 310 

DYNAMIC STRESS ANALYSIS OF SH WAVES SCATTERING AROUND A CIRCULAR CAVITY IN 

INHOMOGENEOUS MEDIUM 

Ji-sheng PAN, Zai-lin YANG , Yong YANG, Guan-xi-xi JIANG, Yun-qiu SONG, Xin-zhu LI ...................... 315 

OVERLAPPING GRID METHOD FOR SOLVING THE PARTIAL DIFFERENTIAL EQUATIONS USING 

THE SBP-SAT TECHNIQUE 

Cheng SUN , Guan-xi-xi JIANG , Xin-zhu LI, Yong YANG , Zai-lin YANG  ................................................ 319 

BISTABLE CYLINDRICAL MECHANICAL META-STRUCTURES WITH ENERGY DISSIPATION 

Jian HUA, Hong-shuai LEI, Cun-fa GAO, Dai-ning FANG ........................................................................... 325 

SURFACE MOTION OF INHOMOGENEOUS HALF SPACE WITH A SEMI-CYLINDRICAL CANYON 

UNDER SH WAVE 

Xin-zhu LI , Yun-qiu SONG , Guan-xi-xi JIANG , Yong YANG , Zai-lin YANG .......................................... 330 

ANTIPLANE RESPONSE OF ISOSCELES TRAPEZOIDAL HILL TO INCIDENT SH WAVES 

Yun-qiu SONG, Xin-zhu LI, Cheng SUN, Yong YANG, Zai-lin YANG,....................................................... 335 

A NEW METHOD FOR VULNERABILITY ANALYSIS AND APPLICATION IN RURAL DWELLINGS 

Xin-qiang YAO, Bai-tao SUN, Zai-lin YANG ................................................................................................ 340 

RESEARCH ON RELIABILITY OF QUARTZ RESONATOR FOR SOLDER CRACKING ISSUE BASED 

ON FINITE ELEMENT METHOD 



Lei LI, Wen-yuan ZHANG, Li-hui ZHANG, Qiang ZHOU ........................................................................... 344 

DESIGN AND EXPERIMENTAL STUDY ON VIBRATION ISOLATION SYSTEM OF VECTOR SENSOR 

APPLICATION PLATFORM 

Tian-ji ZHAO, Hong-juan CHEN .................................................................................................................. 350 

THE OPTIMIZATION OF AT-CUT QUARTZ RESONATOR WITH CIRCULAR ELECTRODE 

Jun JIN, Yan-ming ZHANG, Da-yong Huang, Xiang-miao Huang, Hong-ping HU ........................................ 354 

HYBRID RECONFIGURABLE LADDER-TYPE FILTERS WITH SAW AND LC RESONATORS 

I.V. VEREMEEV, S.A. DOBERSTEIN ........................................................................................................ 358 

SIMULATION STUDY ON WIDEBAND TRANSDUCER WITH LONGITUDINAL-FLEXURAL 

COUPLING VIBRATION 

Yue GOU, Yu-yu DAI .................................................................................................................................. 362 

RESPONSE ANALYSIS OF DISTRIBUTED FEEDBACK FIBER LASER SENSOR IN HIGH-FREQUENCY 

ULTRASONIC FIELD 

Jia-yi CHEN, Xian-mei WU, Song LIU, Cong WANG .................................................................................. 366 

THEORETICAL DERIVATION AND VERIFICATION OF LIQUID VISCOSITY AND DENSITY 

MEASUREMENTS USING QUARTZ TUNING FORK SENSOR 

Mi ZHANG, De-hua CHEN, Xiu-ming WANG............................................................................................. 372 

FEM ANALYSIS OF RESPONSE MECHANISM FOR TEMPERATURE SENSORS BASED ON SURFACE 

ACOUSTIC WAVE RESONATORS 

Wen-chang HAO, Wei LUO, Guang-hong ZHAO, Hai-long JIAO, Yu-gang YIN .......................................... 376 

MULTI-SCALE CONVOLUTIONAL NEURAL NETWORKS AGGREGATION FOR HYPERSPECTRAL 

IMAGES CLASSIFICATION 

Bai-sen LIU, Wu-lin ZHANG ....................................................................................................................... 381 

NOVEL CUTS OF TRIPLY-ROTATED QUARTZ CRYSTAL FOR RESONATORS WITH IDEAL CUBIC 

FREQUENCY-TEMPERATURE RELATIONS 

Shao-yun WANG, Long-tao XIE, Liang-meng ZHANG, Rong-xing WU, Jian-ke DU, Ji WANG .................. 387 

PRELIMINARY SIMULATION AND OPTIMIZATION DESIGN OF ULTRASONIC HARMONIC 

SCALPEL 

Xue LI, Chang SU, Wei-jun LIN ................................................................................................................... 392 

CONTROLLED AGGREGATION AND TRANSPORTATION OF NANOPARTICLES USING 

ULTRASONIC NEEDLE PROBE 

Xiao-min QI, Qiang TANG, Peng-zhan LIU, Igor V. MININ, Oleg V. MININ, Jun-hui HU ........................... 397 

SPHERICAL SHAPE ULTRASONIC MOTOR WITH TWO DEGREES OF FREEDOM 

Hai-qian CHEN, Ying YANG, Xin HONG, Jian-min QIU, Xiu-xiu LI .......................................................... 401 

APPLICATION OF SC-FDE IN ULTRASONIC WIRELESS COMMUNICATION SYSTEM 



Min ZHANG, Juan HUANG, Shou-guo YAN, Bi-xing ZHANG ................................................................... 406 

NDE APPLICATION OF AIR-COUPLED TRANSDUCER FOR SURFACE CRACK DETECTION 

Xiao-yu WANG, Cong-cong LI, Hao-dong WU, De ZHANG, Xiao-dong ZHANG, Xun GONG ................... 411 

ULTRASONIC GUIDED WAVES DE-ICING SYSTEM FEASIBILITY STUDY 

Zhong-hua SHI, Ji-feng ZHANG................................................................................................................... 415 

A 31 AND 33 MODE COMBINED CERAMIC RING BROADBAND TRANSDUCER 

Shi-ping LI, Xin-ran XU ............................................................................................................................... 422 

DESIGN AND OPTIMIZATION FOR DOUBLE-SIDED INTERDIGITAL TRANSDUCER WITH 

PIEZOELECTRIC SUBSTRATE 

Lei QIAN, Zi-ping WANG, Xing-jia LI, Yue FEI, Jie ZHAO ......................................................................... 425 

THE ACCELEROMETER UTILIZING THE TRANSVERSE VIBRATION MODE OF LGT 

PIEZOELECTRIC CRYSTAL 

Guang-da WU, Xue-liang LIU, Fa-peng YU, Fang-lin LI, Shi-wei TIAN, Xiu-feng CHENG, Xian ZHAO .... 429 

THE FLEXOELECTRIC EFFECT OF NANOBEAM BASED ON A REFORMULATED STRAIN 

GRADIENT ELASTICITY 

Xu YANG, Ya-rong ZHOU, Kun-yu YAO, Bing-lei WANG ......................................................................... 434 

SIMULATION OF OUTER HAIR CELL ELECTROMOTILITY DUE TO FLEXOELECTRICITY 

Ben-qiang CHEN, Zhi-dong ZHOU .............................................................................................................. 438 

THE INFLUENCE OF DIFFERENT ELECTRODE MATERIALS ON THE SENSITIVITY OF SAW 

DETECTOR 

Liang-tao ZOU, Jiu-ling LIU, Ming-hua LIU, Shi-tang HE ............................................................................ 443 

VIBRATION ANALYSIS OF LAMINATED PLATES IN A PIEZOELECTRIC INKJET PRINTHEAD 

Zhi-li WANG, Jun LIU, Dong-cheng ZHENG, Ai-bing ZHANG, Kai-xin HU, Ji WANG .............................. 446 

INVESTIGATION OF COUPLING EFFECTS IN RECTANGULAR QUARTZ RESONATORS WITH 

PARTIAL ELECTRODES 

Nian LI, Zheng-hua QIAN, Bin WANG ........................................................................................................ 451 

GIANT ACTUATION STRAIN OVER 0.5% IN PERIODICALLY ORTHOGONAL POLED PZT CERAMICS AND 

MULTILAYER ACTUATORS VIA REVERSIBLE DOMAIN SWITCHING 

Qiang-zhong WANG, Fa-xin LI .................................................................................................................... 455 

RESONANTLY DRIVEN PIEZOELECTRIC PUMP WORKING UNDER A CERTAIN POWER 

FREQUENCY WITH A TUNING FORK-TYPE VIBRATOR 

Qiao-sheng PAN, Kai-lun WANG, Li ZHANG, Ji-yong DAI, En-ming MIAO .............................................. 460 

COMPARISON OF INTERFACE CIRCUITS FOR PIEZOELECTRIC WIND ENERGY HARVESTING 

FROM GALLOPING OSCILLATION 

Hong-bin WANG, Cheng-liang PAN, Yu WANG, Hao-jie XIA, Lian-Dong YU ........................................... 467 



DYNAMIC CHARACTERISTIC OF THE STATOR OF THE ULTRASONIC MOTOR USING THE NON-

 HIGH-FREQUENCY WIDE-BANDWIDTH WIDE-BEAM TRANSDUCER FOR OBSTACLE 

UNIFORM THICKNESS PIEZOELECTRIC CERAMIC

Yi-jiang YANG, Xiao-niu LI, Wei-qiang LIU, Ming GONG, Da-wei WU ...................................................... 472

 Kai ZHANG, Jun TANG, Yi-zheng TANG, Peng LIU...................................................................................... 419

MODELING OF ULTRASONIC NONLINEARITIES FOR DEBRIS CLOUD-INDUCED MICRO-VOIDS 

CHARACTERIZATION: THEORETICAL ANALYSIS AND NUMERICAL VALIDATION

 ADDITIONAL PAPER:

Wu-xiong CAO, Bao-jun PANG, Zhong-qing SU, Run-qiang CHI, Yuan CAI, Ye-fei HUANG ...................... 476

STUDY ON THE INFLUENCE OF BACKING MATERIALS ON ACOUSTIC PERFORMANCE OF

 AVOIDANCE SONAR

HYDROPHONE 

Liang FENG, Zhi-wei FENG, Shu-shu SI...................................................................................................... 481




