
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP2425F-POD 
979-8-3315-2374-9 

2024 18th Symposium on 
Piezoelectricity, Acoustic Waves, 
and Device Applications 
(SPAWDA 2024) 

Dongguan, China 
8-11 November 2024 
 



 
 
 
 
 
 
 
Copyright © 2024 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:   CFP2425F-POD 
ISBN (Print-On-Demand):  979-8-3315-2374-9 
ISBN (Online):   979-8-3315-2373-2 
 
           
 
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 
 
 

 



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

CONTENT

01 Theory ofPiezoelectricity andApplication

DYNAMIC RESPONSE ANALYSIS METHOD FOR CRACKED LAYERED
NANOCOMPOSITE PIEZOELECTRIC-FIBER LAMINATED BEAMS CARRYING
MOVING LOADS

Yihao ZOU, Xueqian FANG, Xinyu LIU·································································································2

FBAR PERFORMANCE ANALYSIS WITH FLEXOELECTRICITY AND STRAIN
GRADIENT ELASTICITY

Shunan WANG, Feng ZHU, Peng LI, Zhenghua QIAN··········································································8

MOLECULAR DYNAMICS STUDY ON THE INFLUENCE OF VOID DISTRIBUTION
ON MECHANICAL PROPERTIES OF GRAPHENE WRAPPED SILVER NANOPLATES
WITH PRE-EXISTING MICROCRACKS

Xinran WANG, Qinyou YANG, Yumo CAI, Niwei ZHU········································································13

THE IMPACT OF TEMPERATURE ON CRACK PROPAGATION AND PORE
INTERACTION IN GRAPHENE-WRAPPED SILVER NANOPLATES UNDER BIAXIAL
TENSION

Yumo CAI, Qinyou YANG, Xinran WANG, Niwei ZHU··································································18

DYNAMIC MODELING AND ANALYSIS OF RIGID-FLEXIBLE SYSTEM FOR
THREE-AXIS STABILIZED SPACECRAFT CONSIDERING ELECTROMECHANICAL
COUPLING

Wangjie LAI, Chenghui LIN, Changyang HUANG, Benang HU, Shunqi ZHANG························22

DISPERSION CHARACTERISTICS OF LAMB WAVES IN PIEZOELECTRIC
NANOPLATESWITH SURFACE EFFECTS

Yanan CHU, Xiaoming ZHANG, Yuhang LUO, Shichuan LIU···························································3

A MODE-III CRACK WITH SURFACE EFFECT IN A MAGNETOELECTROELASTIC 

MEDIUM

Keqiang HU, Cun-Fa GAO, Zengtao CHEN, Jiawei FU····································································26

1

FRACTURE DAMAGE EVOLUTION OF PIEZOELECTRIC SOLIDS BY PHASE-FIELD
MODELING

Hai-Ming GAO, Tian-Xu FU, Shun-Qi ZHANG··················································································36



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

IMPACT OF DEFECT ALIGNMENT ON BIAXIAL STRETCHING IN MONOLAYER
GRAPHENE

Niwei ZHU, Qinyou YANG, Yanan ZHANG, Xinran WANG, Yumo CAI············································41

02 Bulk, Surface and GuidedAcoustic Waves

PIPELINE DEFECT DETECTION TECHNOLOGY BASED ON CIRCUMFERENTIAL
HORIZONTALSHEAR GUIDEDWAVES

Yi-min YANG, Tang-qi LV, Long CHANG, Wei SUN, Ye-ping LIU, Wei-jia SHI, Bo ZHAO·······47

IMPACT RESPONSE OF SANDWICH STRUCTURE WITH BIDIRECTIONAL
NEGATIVE POISSON'S RATIO

Yanming GUO, Weiwei WANG, Junlong ZHU, Ningdong HU, Haoyu XU, Zhaohan GONG,

Hongping HU··········································································································································52

DISPERSION ANALYSIS OF GUIDED WAVES PROPAGATION IN CYLINDRICAL
WAVEGUIDES

Mbuyi KALALA, Shuanglin GUO, Chao LU··························································································57

ENHANCED DESIGN FOR LOW-FREQUENCY ACOUSTIC ABSORPTION IN
ULTRA-LIGHT POROUS MATERIALS

Zhiliang CHEN, Zeyu DU, Han MENG, Shasha YANG, Cheng SHEN·············································62

REFLECTION OF PLANE WAVES IN A NONLOCAL FUNCTIONALLY GRADED
SEMICONDUCTORWITH SURFACE EFFECT

Sen GU, Shaofan YANG, Zhimin HOU, Yaqin SONG···········································································67

DIRECTIONAL ELASTIC TRANSMISSION OF PHONONIC CRYSTALS

Huanyu ZHAO, Houzhu ZHAO, Zhumei YAN, Yanfeng LUO, Weibin SONG·································72

EFFECT OF FRONT TOPOGRAPHY ON GROUND MOTION OF V-SHAPED
CANYONS UNDER SHWAVES INCIDENCE

Minghe LI, Zailin YANG, Yong YANG······································································································76

RESPONSE OF FUNCTIONALLYGRADIENT MATERIAL

Qi LU, Zhenqing WANG, Yun ZHU, Yong YANG, Zailin YANG·························································81

ANALYSIS OF SWEEP FREQUENCY SIGNAL BASED ON FOURIER TRANSFORM



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

Cansen HUANG, Xinhu LIU, Hongping HU···························································································86

EXACT SOLUTION FOR SCATTERING OF SH-WAVES BY A LOCALLY
ASYMMETRIC BUMP INAN ELASTIC HALF-SPACE

Xiaopeng WEI, Zailin YANG, Yongqiu SONG, Minghe LI, Yong YANG··········································91

LOW FREQUENCYVIBRATION ISOLATION FOR HONEYCOMB SANDWICH PLATE
BY LOCALLYRESONANCE

Junlong ZHU, Weiwei WANG, Haoyu XU, Ningdong HU, Yanming GUO, Zhaohan GONG,

Hongping HU··········································································································································96

SYMMETRIZATION OF COEFFICIENT MATRIX FOR TWO-PHASE MEDIA WAVE
EQUATIONAND ITS SBP-SAT DIFFERENCE SIMULATION

Dan-ting ZHAO, Qiong-yan DENG, Jin-yun WANG, Wen-liang SHEN, Meng-jun WANG,

Jian-wei ZHANG, Cheng SUN············································································································101

APPLICATION OF SYMMETRIZATION OF COEFFICIENT MATRIX IN THE WAVE
EQUATION FORACOUSTOELASTIC COUPLING

Jian-yue LI, Jian-yuan LAN, Jun-yu LU, Jin-yun WANG, Jian-wei ZHANG, Cheng SUN··········105

SOUND ABSORPTION BY THE PHONONIC CRYSTAL WITH PERIODIC U HARD
INCLUSIONS

Mingsheng WANG, Qiang LIU·············································································································110

STUDY ON ICE LAYER THICKNESS INVERSION AND SOUND VELOCITY
MEASUREMENT TECHNIQUES

Yueyi DU, Shouguo YAN, Juan HUANG, Bixing ZHANG····························································115

GUIDED MODES OF FLEXURALWAVES INALEGO PLATEWITHAMETASURFACE

Yizhou SHEN, Yanlong XU, Zhichun YANG····················································································120

THE SCATTERINGANALYSIS OF GUIDED SH-WAVES INACURVED PLATE

Shengtao HE, Peng Li, Bin WANG, Zhenghua QIAN·············································································124

STUDY ON THE SENSITIVITY OF THE CROSS-CORRELATION FUNCTION OF
TARGET SCATTERING FIELDS BASED ON OCEAN BACKGROUND NOISE

QilongTIAN, Naigang CUI, Hengshan HU, Canyang LIU, Xiaojian LIU, Youhua FAN··············130



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

CHARAC TERIZATION OF THE FLOW FIELD OF AN UNDERWATER HIGH-SPEED
VEHICLE

YU Ying, CUI Naigang, LIU Xiaojian, LIU Canyang, LIU Xuefeng, FAN Youhua························135

SCATTERING OF SHEAR HORIZONTALLY WAVE BY AN ELLIPTICAL CAVITY IN
EXPONENTIALLY INHOMOGENEOUS HALF SPACE

Yuanda MA············································································································································140

DYNAMIC STRESS CONCENTRATION OF AN ELLIPTICAL CAVITY IN
INHOMOGENEOUS HALF SPACE UNDER SH-WAVE

Zhisong DU, Yin LIU, Zailin YANG, Guanxixi JIANG······································································145

UTILIZING OF CONFORMAL MAPPING METHOD IN SH WAVE SCATTERING BY
DIFFERENT SHAPE OF CAVITIES IN INHOMOGENEOUS MEDIUM

Guanxixi JIANG, Zhisong DU, Chenxin ZHU,Zailin YANG·································································151

ANALYSIS OF WAVE PROPAGATION IN FLEXOELECTRIC BEAM USING MIXED
FINITE ELEMENTMETHOD

Zhuangzhuang HE, Chunli ZHANG··································································································156

03 Design andAnalysis of Piezoelectric Devices

ANALYSIS OF THE EFFECT OF INTERNAL STRESS ON THE RESONANT
FREQUENCYOF BENDER DISKS

Jie OUYANG, Weimin ZHU, Jian LI··································································································162

ELEMENT-FREE ANALYSIS OF FUNCTIONALLY GRADED PIEZOELECTRIC
INKJETACTUATORS

Xiao MA, Litang SUN, Changhe LI, Benkai LI, Min YANG, Yanbin ZHANG, Xin CUI,

Mingzheng LIU··········································································································································167

ANALYSIS OF LITHIUM NIOBATE XBAR RESONATOR WITH SANDWICH
STRUCTURE

Yunju LIU, Longfei YANG················································································································172

DESIGN AND ANALYSIS OF PIEZOELECTRIC ATOMIZING NOZZLE FOR
PHOTORESIST COATING

Yi LUO, Jian CHEN, Jin GUO, Bing ZHANG, Hong HU, Jinren HUANG, Xu FAN···················177



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

AP (VDF-TRFE) PLANAR HYDROPHONE

Xiaojing WU, Zhen WANG, Shiping LI, Tao LU, Huifeng ZHENG····················································182

PIEZOELECTRIC MICROMECHANICAL ULTRASONIC TRANSDUCER BASED ON A
"DOUBLE-CIRCLE-EAR" CAVITY STRUCTURE

Yanyuan BA, Yuanhang ZHOU, Xuecong HU, Zhenghu ZHANG, Yijia DU···································186

DESIGN AND SIMULATIONS ON A NOVEL ANNULAR VIBRATION ISOLATOR
UTILIZING PIEZOELECTRIC ACTUATORS

Ziyu SHEN, Liang WANG, Rui QI, Jiamei JIN····················································································191

DESIGN AND SIMULATION OFAHIGH-PERFORMANCE CIRCULAR PMUTWITH A
NECK CAVITY BASED ONALN FILM

Qingnan QIAN, Zexin DING, Yuxi LIU, Qunhui ZHOU, Guoming ZHANG, Nan WANG,

Qinghua REN············································································································································196

RESEARCH ON HIGH-EFFICIENCY ENRICHM:EN TECHNOLOGY OF METAL
WEAR PARTICLES IN LUBRICATING OIL BASED ONACOUSTIC MANIPULATION

Shu-ting ZHANG, Xiao-long LU, Ying WEI, Bin-cheng ZHAO, Long CAO···································201

A MINIATURE PIEZOELECTRIC MOTOR BASED ON THE IMPACT INERTIA
DRIVING PRINCIPLE

Junqing SHAO, Qiaosheng PAN, Guoyu NIU, Jiaojiao QI····································································206

OPTIMIZATION FOR HYBRID THERMOELECTRIC-PIEZOELECTRIC ENERGY
HARVESTER USING NEURALNETWORK

Yue LIU, Baixu ZHAO, Qiang CAO, Jie YANG, Hui CHEN························································211

PERFORMANCE MEASUREMENT OF PIEZOELECTRIC TRANSFORMER UNDER
COMPRESSIVE STRESS

Rui WANG, Chao GAO, Zifan XU, Shuaishuai REN, Bin JU························································216

NBBT95/5 SINGLE CRYSTAL BASED RADIAL EXTENSION MODE PIEZOELECTRIC
MICROMACHINED ULTRASONIC TRANSDUCER FOR RANGE FINDING

Ji-ye YANG, Ya-qi LIU, Ming-zhu CHEN, Qiao-zhen ZHANG, Bin MIAO, Jia-dong LI, Di LIN,

Hao-su LUO, Xiang-yong ZHAO·············································································································221

THE DESIGN OFARING UNDERWATERACOUSTIC BROADBAND TRANSDUCER



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

Jiwu LIU·····················································································································································226

A PLANAR DEEPWATER TRANSDUCER BASED ON RELAXOR FERROELECTRIC
SINGLE CRYSTAL

Huichao ZHANG, Haoqi HAO, Zhen MA, Shifei SU, Xiaofei WANG, Ken MENG······················230

SIMULATION STUDY OF MEMS PIEZOELECTRIC HYDROPHONE BASED ON
FLEXIBLE SUBSTRATE

Qunhui ZHOU, Zexin DING, Yuxi LIU, Qingnan QIAN, Guoming ZHANG, Qinghua REN······235

ANALYSIS OF ELECTRICAL CHARACTERISTICS OF V-SHAPED ULTRASONIC
MOTOR BASED ON NONLINEAR CURRENT PREDICTION MODEL

Zhenjie JIN, Zhiyuan YAO, Yuepeng GAO······························································································240

A NOVEL MULTI-DIRECTIONAL PIEZOELECTRIC EXCITATION PLATFORM:
DESIGN,ANALYSIS AND EXPERIMENTS

Rui QI, Dandan ZHANG, Liang WANG, Jiamei JIN, Ziyu SHEN························································245

ADAPTIVE VIBRATION CONTROL AND BAND GAP TUNING OF PIEZOELECTRIC
METAMATERIALS BEAMS

Jiameng ZHANG, Tianyao HAN, Wensheng Ma, Chunchuan LIU······················································250

DESIGN AND SIMULATION OF HIGH DEFOR MABILITY MORPHING WING
DRIVEN BY MULTI-LAYER PARALLEL MFC BIMORPHS WITH ADJUSTABLE
AXIAL PRESSURE

Donghai RUAN, Kaiming HU, Hua LI, Hongzhou SONG····································································255

04 Piezoelectric Materials, Ferroelectric Materials and Thin Filin

FIRST-PRINCIPLES CALCULATIONS OF FLEXOELECTRIC COEFFICIENTS IN
PEROVSKITE OXIDE SUPERLATTICES

Shuqi LI, Yida YANG, Jiawang HONG··································································································261

PROCESS OPTIMIZATION OF AIRBORNE PMUTS FORA DEMONSTRATION OF
MASS PRODUCTION OF PIEZ OELECTRIC MEMS ACOUSTIC SENSOR ON 8-INCH
SOI WAFER

Minglang LI, Haochen LYU, Yucheng JI, Ahmad SAFARI, Songsong ZHANG······························266



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

INFLUENCE OF THE THICKNESS OF THE ADHESION LAYER ON THE CONTACT
SURFACE ON THE OUTPUT PERFORMANCE OF A V-SHAPED ULTRASONIC
MOTOR

Yuepeng GAO, Zhiyuan YAO, Zhenjie JIN·····························································································271

AC ELECTRIC FIELDSTABILITY OF [110]-POLED RELAXOR FERROELECTRIC
SINGLE CRYSTALS FOR POWER ULTRASONIC APPLICATIONS

Qian CHEN, Meng YAO, Qiao-zhen ZHANG, Di LIN, Hao-su LUO, Xiang-yong ZHAO··········277

PRIMARY RESONANCE CHARACTERISTICS OF PET MEMBRANES BASED ON
COUPLING OF TEMPERATUREAND ELASTIC MODULUS PARAMETERS

Mingyue SHAO, Wan CHEN, Xiaoqing XING, Boyan CAI, Jimei WU, Xingshui ZHAO··········282

THE INFLUENCE OF GEOMETRIC STRUCTURE ON FERROELECTRIC ENERGY
STORAGE

Shu WANG, Haoyi GUAN, Xuhui LOU, Boyu ZUO, Jie WANG, Chuan QIAO····························287

05 Piezoelectric Semiconductor Theory and Device Application

NONLINEAR ANALYSIS OF PIEZOELECTRIC SEMICONDUCTOR CIRCULAR
ANNULUSES

Jianjun WEN, Yingrui GONG, Lele ZHANG, Jinxi LIU····································································293

WAVE PROPAGATION IN PIEZOELECTRIC SEMICONDUCTOR LAYERED
NANOPLATES BASED ON MODIFIED COUPLE STRESS THEORY

Miao ZHANG, Junhong GUO, Haotian WANG·····················································································298

WAVE PROPAGATION IN PIEZOELECTRIC SEMICONDUCTOR MICRO BEAMS
BASED ON MODIFIED STRAIN GRADIENT THEORY

Yansong LI, Baoliang LIU·······················································································································303

FRACTURE BEHAVIORS OF A MODE-I CRACK IN A PIEZOELECTRIC
SEMICONDUCTORMEDIUM:

Lei ZHOU, Xing ZHAO, Jinxi LIU······································································································308

AFPGA-BASED INTEGRATED SYSTEM FOR GUIDEDWAVES COMMUNICATION

Xueqian ZHANG, Yunfei XU, Haoming XIANG, Wenbin HUANG···················································313



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

EXPERIMENTAL STUDY FOR DAMAGE LOCALIZATION IN STEEL BEAMS BASED
ON CROSS EMI SIGNATURES

Runjie GU, Wei YAN, Dong XUAN······································································································318

ANALYSIS OF THE IMPACT OF ELECTROMECHANICAL IMPEDANCE ON THE
HEALTHMONITORING OF CANTILEVER STRUCTURES

Chao GAO, Rui WANG, Le ZHANG, Yawen LUAN, Bin JU·······························································323

A FEM ANALYSIS METHOD FOR GUIDED WAVE PROPAGATION IN BOLTED
JOINTS BASED ON CONTACTAREAMEASUREMENT

Fei QIU, Lei YAN, Hanlin WANG, Zhenxiong TIAN, Fei DU······························································328

06 Elastic Waves in Composites and Functionally Graded Materials

WIND TUNNEL EXPERIMENTAL STUDY ON HYBRID ICE PROTECTION SYSTEMS
FOR COMPOSITE MATERIALS

Yijing AN, Yuxuan GAO, Zengpei LIU, Shu WANG, Zhihong ZHOU, Chuan QIAO·················334

ACTUATION EQUATIONS AND DIMENSIONLESS ANALYSIS OF PIEZOELECTRIC
ACTUATORS UNDER STRONG ELECTRIC FIELDS

Yu ZHANG, Xuankai GUO, Yangyang ZHANG, Chaofeng Lü····························································338

EFFECT OF SHEAR MODULUS DISTRIBUTION IN INHOMOGENEOUS MEDIUM ON
STRESS CONCENTRATIONAROUND INCLUSION

Wang ZHANG, Gong CHEN, Zailin YANG, Jinlai BIAN····································································344

WAVEFIELD CHARACTERIZATION OF LAMB WAVE PROPAGATION IN
COMPOSITE PLATES BASED ON GUIDED WAVE OMNIDIRECTIONAL
WAVENUMBER SIMULATION

Lei WANG, Hongye LIU, Maoxun SUN, Xiaorong CHEN, Liang SHEN, Chongpeng QIU,

Zhenhua TIAN········································································································································348

MOLECULAR DYNAMICS INVESTIGATION OF CARBON ION IRRADIATION FOR
DEFECT REPAIR IN BILAYER GRAPHENE

Yanan ZHANG, Qingyou Yang, Niwei ZHU, Xinran WANG, Yumo CAI·········································353

SH WAVE PROPAGATION CHARACTERISTICS IN FUNCTIONALLY GRADED
VISCOELASTIC COUPLE-STRESS PLATE



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

Yage LIU, Chuang YANG, Jiangong YU··································································································358

RESEARCH ON COOLING PLATE FLOW RATEAND STRUCTURALOPTIMIZATION
IN THERMALMANAGEMENT OF LITHIUM-ION BATTERYPACKS

Hang LI, Xiaojian LIU, Yaqin SONG, Yixin BAI····················································································362

LAMB WAVE CHARACTERISTICS IN FUNCTIONALLY GRADED
ONE-DIMENSIONAL HEXAGONAL PIEZOELECTRIC QUASI-CRYSTAL
COUPLE-STRESS PLATES

Yi LIU, Jiangong YU, Bo ZHANG, Xinxin WANG, Lahoucine ELMAIMOUNI····························367

07 Ultrasonic and Ultrasonic Nondestructive Testing Technology

AN ULTRASONIC TIME-OF-FLIGHT EXTRACTION ALGORITHM BASED ON BLIND
SOURCE SEPARATION IN THE PRESENCE OF NON-GAUSSIAN CO-FREQUENCY
NOISE

Shizhen ZHANG, Weijia SHI····················································································································374

A METHOD FOR MEASURING THE TIGHTENING STATUS OF BOLTS BASED ON
NONLINEAR ULTRASONIC TECHNOLOGY

Lianwei SUN, Weijia SHI·······················································································································380

INVESTIGATING THE EFFECT OF CONTACT AREAS IN BOLTED JOINTS ON
GUIDEDWAVE PROPAGATION

Han DONG, Jiaxin LI, Bo ZHAO, Bin YANG·····················································································385

A HlGH-RESOLUTION NON-DESTRUCTIVE EVALUATION METHOD FOR
AIRCRAFT RIVETS USING THE ULTRASONIC ARRAY

Binwen LI, Weijia SHI, Bo ZHAO, Changqun YANG, Jiubin TAN···················································390

DEFECT DETECTION IN LIQUID-FlLLED PIPELINES USING AN ARRAYED EMAT
TO GENERATE LONGITUDINALGUIDEDWAVES

Tianchen SHENG, Tangqi LV, Linhui ZHOU, Wei SUN, Yeping LIU, Yimin YANG, Weijia SHI,

Bo ZHAO, Jiubin TAN·······················································································································395

RESEARCH ON WING SKIN DAMAGE DETECTION AND POSITIONING METHOD
BASED ON ULTRASONIC LAMBWAVE

Yaxing LIU, Yimeng SHAN, Peng LIU, Yongbin LI····································································400



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

"RESEARCH ON METHOD FOR MEASURING TWO-DIMENSIONAL STRESS IN
CURVED SURFACE COMPONENTS USING ULTRASONIC LCRWAVES

Yongbin LI, Shanshan LI, Yongjun ZHOU, Wan WAN, Haotian GUO, Shaotong ZHOU, Lianwei

SUN·························································································································································405

KEY TECHNOLOGIES FOR IMPROVING THE IMAGING QUALITY OF CONCRETE
INSPECTION BASED ON TOTAL FOCUSING

Xiaopeng ZHANG, Qi WANG, Haitao WANG, Qiufeng LI, Mingfang ZHENG·····························410

STATE PARAMETER ESTIMATION OF LITHIUM-ION BATTERY BASED ON
ULTRASONIC TRANSMISSION CHARACTERISTICS

Binpeng ZHANG, Yang ZHENG, Jie GAO, Yan LYU, Cunfu HE, Mingfang ZHENG·················415

DEEP LEARNING-BASED PREDICTION OF CRACK EXTENSION IN Cf/ZRB2-SIC
COMPOSITES

Baoliang LIU, Wenxin WEI, Jiangang SUN·····················································································420

THE EFFECT OF THE FILTERING ALGORITHM ON ABSOLUTESTRESS
MEASUREMENT OF THE STEELMEMBER BASED ON THE LCRWAVE

Yongzhi LIU, Hongquan LI, Zhili LONG, Junjie MO, Shuyuan YE, Heng ZHAO·························425

INFLUENCE OF ROUGHNESS AND POROSITY ON LASER ULTRASONIC
DETECTION OF DEFECTS IN ADDITIVE MANUFACTURED METALLIC PARTS

Wenhao ZHANG, Tao GONG, Yizhi SHAO, Amnin YIN, Mingfang ZHENG, Liang ZHANG,

Zhaofeng LIANG, Long XU, Dan CHEN································································································430

DESIGN OF ULTRASONIC GENERATOR INTERFACE COMMUNICATION AND
ENABLE CIRCUITS

Siqi LIU, Kailu YAO, Hongquan LI, Zhili LONG···················································································435

STRESS MEASUREMENT OF SHELL STRUCTURE SECTIONS USING NEW
FEATURED SHEARWAVES EMATS

Yuhong ZHU, Yang ZHENG, Zongjian ZHANG, Yibo WANG·····························································440

NUMERICAL STUDY ON LASER ULTRASONIC DETECTION OF ELLIPTIC
INTERNALDEFECTS UNDER CONSTRAIN MECHANISM

Runchen LI, Zhengwei TAN, Sen GU, Weihua LIU, Yaqin SONG·······················································444



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

DEFECTIMAGINTECHNIQUE FOR ELECTRICAL PORCELAIN BUSHINGS
UTILIZING LASER-EXCITED THERMALDIFFUSIONWAVES

Wangsong WU, Lishuai LIU·····················································································································449

NUMERICAL INVESTI GATION OF NONLINEAR INTERACTION OF GUIDED-WAVE
MIXINGAND MICRO-CRACKS IN PIPES

Miaohong TAN, Maoxun SUN, Hongye LIU, Xiaorong CHEN····························································453

NUMERICAL AND EXPERIMENTAL STUDIES ON DETECTING WHEELSET TREAD
DEFECTS BY SURFACEWAVE

Bo LI, Mengfei CHENG, Hongzhao LI, Huaming MAI, Yang LIU, Weiwei ZHANG···················458

ULTRASONIC GUIDED WAVES-ENABLED GEAR MESIDNG FORCE
MEASUREMENT

Xiaoyu TANG, Yunfei XU, Haoming XIANG, Wenbin HUANG···················································463

ANALYSIS OF REFLECTION AND TRANSMISSION CHARACTERISTICS OF
FUNCTIONALLYGRADED MATERIAL PLATES UNDER PRE-STRESS

Pu HUANG, Mingfang ZHENG, Binlei SONG, Jinlong CHEN, Chao LU, Hongwei MA, Binpeng

ZHANG, Qiufeng LI, Li LI, Nan LI······································································································468

RESEARCH ON ULTRASONIC SYNTHETIC APERTURE DEFECT IMAGING AND 3D
RECONSTRUCTION METHOD FOR METALCOMPONENT INSPECTION

Zeyu LIN, Yingfeng YANG, Yang LIU, Weiwei ZHANG, Mingfang ZHENG, Jing WU··············473

EXPERIMENTAL STUDY OF NONLINEAR ULTRASONIC DETECTION OF FATIGUE
DAMAGE IN NICKEL-BASEDALLOY

Chengzhong LUO, Hongzhao LI, Mengfei CHENG, Weiwei ZHANG, Hongwei MA···················478

NUMERICAL STUDY OF NONLINEAR RAYLEIGH WAVE DETECTION OF CLOSED
CRACKS

Hongzhao LI, Chengzhong LUO, Mengfei CHENG, Weiwei ZHANG, Hongwei MA·················483

TRANSFER LEARNING FOR EVALUATING INTERNAL DEFECT SIZES IN
INSULATING MATERIALS USING SIMULATED ULTRASONIC MEASUREMENTS

Xiaojian LIU, Hang LI, Zhifeng LI, Shaoheng SONG, Weihua LIU, Yixin BAI, Yaqin SONG···488

ELASTIC CONSTANTS IN VERSION OF ZIRCONIUM: TUBE BASED ON THE
LONGITUDINALMODE OFGUIDED WAVE



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

Haoshuai JI, Hongye LIU, Maoxun SUN, Xiaorong CHEN, Liang SHEN, Chongpeng QIU,

Zhenhua TIAN········································································································································493

PLANE STRESS FIELD MEASUREMENT OF STEEL MEMBERS IN SERVICE BASED
ONACOUSTIC PATH DIFFERENCE METHOD

Yunxuan GONG, Zuohua LI, Nanxi LIU, Jun TENG·············································································498

INVESTIGATING THE IMPACT OF DISPERSION EFFECTS ON ULTRASONIC
DETECTION OFTHREE-DIMENSIONAL STRESS IN THICK STEEL PLATES

Nanxi LIU, Yunxuan GONG, Zuohua LI, Jun TENG··············································································503

RESEARCH ON THE 3D IMAGING METHOD FOR U I TRASOUND PHASED ARRAY
FORWARD-LOOKING IMAGING INWEI I BORES

Han GAO, Shou-guo YAN, Juan HUANG, Bi-xing ZHANG·································································508

RESEARCH ON ULTRASONIC GUIDED WAVE CHARACTERISTICS AND DEFECT
DETECTION OF BOLT BASED ON KELVIN-VOIGT VISCOELASTIC MODEL

ZhiLI, Weifeng PAN, Yanwei LIU, Jiangong YU·················································································512

ULTRASONIC MEASUREMENT OF CONTACT PRESSURE OF BOLTED JOINT
INTERFACE

Fei QIU, Lei YAN, Fei DU, Keyuan Zhang, Hanlin WANG, Zhenxiong TIAN································517

INTEGRATED DESIGN AND DE VELOPMENT OF ULTRASONIC GUIDED WAVE
CHAOS DETECTION SYSTEM FOR PIPELINES

Jixiang CAI, Weiwei ZHANG, Jing WU, Hongwei MA····································································522

08 Sensors, Actuators and Energy Harvesters

RESEARCH ON THE APPLICATION OF PIEZOELECTRIC MONITORING
TECHNOLOGY IN BACKFILLING MINING PROCESS

Xiaoman FENG, Weihan HE, Siyu ZHENG, Jiashu GENG, Shengyou YANG, Binglei WANG··528

HIGH-PERFORMANCE PIEZOELECTRIC CERAMIC DRIVE POWER SUPPLY
SYSTEM

Xiangquan CHEN, Yiren WANG, Mamataziz Mattohti, Yongjun DONG, Jingfu GUO, Xiaotian

WU·························································································································································533



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

A DESIGN OF QUARTZ CRYSTAL MICROBALANCE IMMUNE SENSING SYSTEM
FOR OVARIAN CANCER TUMOR MARKERS DETECTION

Yan CHEN, Jiasheng CHEN, Bo MU, Huashan SHI··············································································538

PIEZOELECTRIC ACTIVE CONTROL OF MICRO-VIBRATION OF CENTRAL RIGID
BODY-FLEXIBLEARMWITH DRIVING MECHANISM

You PENG, Ya-jun LUO, Ya-hong ZHANG, Shi-Jin XIE····································································543

DESIGN AND ANALYSIS OF MULTIFUNTIONAL SHAPE MEMORY POLYMER SKIN
FOR MORPHINGWINGS

Zhiyuan CHENG, Yan XIA, Xiaopeng WANG, Tiefeng LI, Haofei Zhou, Hua LI, Hairui

ZHANG ······················································································································································548

OPTICAL MEMS ACCELEROMETER BASED ON PHOTONIC CRYSTAL WITH AIR
DEFECT LAYER

Jiahao HU, Haoyuxu, Ningdong HU, Hongping HU···············································································553

DESIGN AND ANALYSIS OFA PIEZOELECTRIC ENERGY HA.R VESTER BASED ON
WAVE ENERGY COLLECTING

Renwen LIU, Chengliang PAN, Han ZHOU, Haojie XIA, Lipeng HE················································558

DEVELOPMENT OF A LARGE APERTURE FAST STEERING MIRROR BASED ON
PIEZOELECTRIC DIFFERENTIAL DRIVING MECHANISM

Jiahui ZHOU, Chengliang PAN, Jian CHEN, Baogang CHEN, Renwen LIU, Haojie XIA···········563

MODELING AND EXPERIMENTAL INVESTIGATION OF ARRAY MULTISOURCE
ENERGYHARVESTER IN SERIES

Jiahan HUANG, Rong CHEN, Pengfei Hu, Tingqiang HE, Hanlan MAI··········································568

SINGLE-PHASE-DRIVE STANDING-WAVE-TYPE ROTATION ULTRASONIC
MOTORS USING PIEZOELECTRIC CERAMIC HOLLOW CYLINDER

Mingsen GUO, Liang WANG, Junhui HU, Zhi Xu, Hucheng CHEN, Xiaohong XING················574

MECHANICAL DESIGN AND MOTION STUDY OF A MAGNETICALLY
CONTROLLED BIONIC CRAWLING ROBOT

Qicheng GU, Bin HUANG·······················································································································579

MODELING AND ANALYSIS OF IN-PL ANE LONGITUDINAL-BENDING
COMPOSITE MODE ULTRASONIC MOTORS



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

Shuaikang LI, Xue QI, Qiulin TAN······································································································584

DEVELOPMENT OFANOVEL BIDIRECTIONAL PIEZOELECTRIC ACTUATOR

Zhen LIU, Yue JIAN, Hao WANG, Peng YANG, Jinxiang DENG, Yingbin ZHAO························589

OPTIMALCONTROLFOR NONLINEAR VIBRATION OF PIEZOELECTRIC CABLES

Xuankai GUO, Yu ZHANG, Yufan WU, Yangyang ZHANG, He ZHANG, Chaofeng Lü·············594

AIRCRAFT SKIN STRUCTURE VIBRATION SUPPRESSION BASED ON
PIEZOELECTRIC-ABH HYBRID CONTROLAPPROACH

Fanghui XU Sirui LIU, Quan YUAN, Hongli JI, Yipeng WU································································599

09 Ultrasonic Vibration and Its Application Methods and

Techniques

DRIVING CIRCUIT DESIGN WITH PUL SE-WIDTH MODULATION FOR
ULTRASONIC SHOT PEENING

Peng-wei SHANG, Xiao-long LU, Ren-yi YAO, Rui-dan LI, Yue WANG·········································605

RESEARCH ON ULTRASONIC GRINDING SYSTEM WITH LARGE SIZE,
WIDTH-THICKNESSWHEEL: DESIGN, OPTIMIZATIONAND EXPERIMENT

Jianzhong JU, Hongquan LI, Zhili LONG, Heng ZHAO, Tianyu PENG, Yuxiang LI····················610

A STUDY OF THE CONTOUR MORPHOLOGY OF DYNAMIC MESH-TYPE
ULTRASONICATOMIZER SPRAYS

Shaozheng DENG, Fan ZHANG, Jianhui ZHANG, Guanxian CHEN, Fuhai WU, Yinhe WANG,

Kaifeng Lu·················································································································································615

RESEARCH ON COOLING TECHNOLOGY BASED ON RESONANT ULTRASONIC
FIELD

Yang WANG, Songfei SU, Runqiu TANG, Haixuan WU····································································620

2D ACOUSTOFLUIDIC PATTERNS GENERATED IN QUIASI-SIERPINSKI-CARPET
SHAPED CHAMBERSWITH DIFFERENT RADIATION SURFACE DISTRIBUTIONS

Qiang TANG, Huiyu HUANG, Boyang LI, Chen LI··············································································625

DEVELOPMENT OF SMALL HIGH-RELIABILIT Y SURFACE-MOUNT QUARTZ



18th Symposium on Piezoelectricity,Acoustic Waves, and Device Applications, Nov. 8 - Nov.11, 2024

CRYSTALOSCILLATOR

Qiuyan ZHANG, He WANG, Shengkang ZHANG, Wenqiang ZHENG, Xiaoguang LIU, Youfeng

DUAN, Jianbing WANG·······················································································································630

THE NONLINEAR FORMULATION AND ANALYSIS OF
FREQUENCY-TEMPERATURE RELATIONS OF VIBRATIONS OF QUARTZ CRYS
TALPLATES

Jiahui LIANG, Longtao XIE, Rongxing WU, Yook-Kong YONG, Ji WANG··································635

10 Ultrasolllld Imaging, Drug Delivery and Therapy

DESIGN AND FABRIC ATION OF LOW FREQUENCY FLEXIBLE TRANSDUCERS
WITH HIGH BANDWIDTHAND FLEXIBILITY

Jianzhong CHEN, Dawei WU···················································································································641

EFFECT OF NON-WETTABILITY OF PIEZOELECTRIC ATOMIZER HOLE WALL ON
PARTICLE SIZE REDUCTIONW

Guanxian CHEN, Fan ZHANG, Jianhui ZHANG, Shaozheng DENG, Fuhai WU, Yinhe WANG,

Kaifeng LU·················································································································································645

FA R-FOCUSED PIXEL-BASED IMAGING ALGORITHM: FOR MULTI-LAYERED
MEDIADEFECT DEFECTIONAND ITS GPU IMPLEMENTATION

Zhenlong ZHANG, Huifeng ZHENG, Baoming PENG, Shuang LIU, Lei YAO······························649

DUAL-MODE ULTRASONIC PROBE FOR ULTRASOUND-MEDIATED
MICROBUBBLE CAVITATIONASSISTED THROMBOLYSIS

Honglei ZHOU, Muyao WANG·················································································································654

ENHANCED COUPLING AND SENSITIVITY OF PIEZOELECTRIC
MICROMACHINED ULTRASONIC TRANSDUCERS WITH ELECTRODE BURIED IN
SILICON DIOXIDE

Zepeng WU, Qiaozhen ZHANG, Tianxiang WU, Zhenghu ZHANG, Feihong BAO, Yijia DU···659




