2019 IEEE International Conference
on Manipulation, Manufacturing
and Measurement on the

Nanoscale (3M-NANO 2019)

Zhenjiang, China
4 — 8 August 2019

I E E E IEEE Catalog Number: CFP193MN-POD
4 ISBN: 978-1-7281-0206-1



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: CFP193MN-POD
ISBN (Print-On-Demand): 978-1-7281-0206-1
ISBN (Online): 978-1-7281-0205-4

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

proceedings

.com



Table of Contents

Session 2 Nanofabrication and Nanoassembly

The Study on Surface Integrity on Laser- assisted Turning of SiCp/2024 Al

Changtai Zhai, Jinkai Xu, Yiquan Li, Yonggang Hou, Shuaishuai Yuan, Qimeng Liu, Xu Wang

Femtosecond Laser-assisted Fabrication of Fluorescent Boron Nitride Quantum Dots

Yanmin Xu, Lihe Yan, Jinhai Si, Na Zhao

Study on Orthogonal Micro-cutting Deformation of Oxygen-free Copper

Shuaishuai Yuan, Yiquan Li, Jinkai Xu, Changtai Zhai

Experimental Study on Wire-Electrical Discharge Machining (WEDM) of Zirconium-Based

Metallic Glass (MG) Based on Orthogonal Test

Qianggiang Pei, Jinkai Xu, Zhongxu Lian, Peng Yu, Guangsheng Ma, Huadong Yu

Experimental Study on Ultrasonic Vibration Assisted Drilling of Ti-6A1-4V at Different Amplitudes

Wei Liang, Jinkai Xu, Wanfei Ren, Zhanjiang Yu, Qimeng Liu, Huadong Yu

Study on Laser-assisted Machining of Aluminum-based Silicon Carbide

Zhida Wang, Jinkai Xu, Zhanjiang Yu, Qimeng Liu, Qiang Pei, Changtai Zhai

Session 3 University of Shanghai Cooperation Organization Nanotechnology (ss)

Nanomechanical and Angle-dependence Optical Properties in Beetle Popillia Indgigonacea Motsch (Coleoptera)

Wei Wu, Chao Liu, Jin Tong, Jiyu Sun, Xinyi Lin

Imaging Analysis of Micro-milling Tool in the Process of Tool Setting Based on Digital Holography

Yaya Cheng, Huadong Yu, Zhanjiang Yu, Jinkai Xu, Xianghui Zhang

11

16

20

24

29

33



Session 4 Nanophotonics and Nanoelectronics

Novel Flattened Near-zero Dispersion Photonic Crystal Fibers with Selectively Material-filled Structure

Lijun Xu, Fangzhou Zhao, Pengbo Zhang, Wenzhi Chen, Xianfeng Gao

Study on the Influence of Copper Powder Smoke on Laser Transmission Characteristics

Lijun Xu, Hao Wang, Ming Liu, Jinping Lv, Fangzhou Zhao, Jingru Duan

A Disulfiram-loaded Fibers Scaffold Fabricated via Electrospinning Method

Chenchen Xie, Ran Ding, Xinyue Wang, Jin Yan, Ying Wang, Wenxiao Zhang, Yingmin Qu, Zuobin Wang

The Enhanced Light Extraction Top-emitting Organic Light-emitting Diode Based on Metallic Grating Anode

Dun Qiao, Kang Li, Nigel Copner, Yongkang Gong, Guoji Chen

Bifurcation Analysis of Quantum-Dot Spin-VCSELSs Subject to Optical Feedback

Lili Li, Yiyuan Xie, Bocheng Liu, Junxiong Chai

Session 9 FabSurfWAR (ss)

Morphological and Mechanical Properties Characterization for Healthy and Cancerous

Cells by Home-made Atomic Force Acoustic Microscopy (AFAM)

Jiajing Zhu, Yanling Tian, Xianping Liu, Liguo Tian, Zuobin Wang

Analysis of the Effect of the Attack Angles on the Deformations of the Hind Wing

Zelai Song, Fadong Li, Wei Wu, Jin Tong, Jiyu Sun

Effect of Wing Shape on Flight Performance

Jiyu Sun, Fadong Li, Zelai Song, Na Li, Zhijun Zhang

TO@CA Nanocapsule Anti-corrision Coating: Self-healing and Mechanical Properties

Jiyu Sun, Na Li, Yueming Wang, Limei Tian

37

41

45

49

53

58

62

66

70



High Sensitivity Near-infrared Sensors Based on Gold Nanorods Modified Aluminum Nitride Resonator 74

Quanquan Guo, Shan He, Chang Liu, Wei Pang, Yanyan Wang

Session 10 Tools and Methods for Nano-assembling (ss)

Melting of Metall Nano Particles for Nanoassembling 78

Artemy Irzhak, Victor Koledov, Tatiana Zhuravleva, Praveen Kumar

Shapiro Steps in NbS3-II at the Temperatures of the Charge-density Wave Transition 82

S. A. Nikonov, S. G. Zybtsev, V. Ya. Pokrovskii, V. V. Pavlovskiy

Electric Currentdriven Formation of Micro-and Nano-sized Beads in Thin Cr Films 86

Maneesha Sharma, Sumit Kumar, Victor Koledov, Artemy Irzhak, Svetlana von Gratowski, Peter Lega, Praveen

Kumar, Rudra Pratap, Vladimir Shavrov

On the Fundamental Limits of the Size of the Shape Memory Nanoactuators Posed by 90

Martensitic Transition in Ti2NiCu Shape Memory Alloy on Nano-scale

Peter Lega, Ilya Nedospasov, Victor Koledov, Andrey Orlov, Natalia Tabachkova

Structures Based on Porous Silicon and Graphene 94

Ekaterina Gosteva, Vitaly Starkov, Daria Sedlovets, Anton Belorus

Session 11 2D Materials at nanoscale: From Fundaments to Applications (ss)

Novel Perovskite-Based Devices 98

Fan Wu, He Tian

Investigation the Structure and Property of Two-dimensional Materials Using Scanning Probe Technigues 102

Banglin Cao, Zegao Wang, Li Gou, Mingdong Dong



Session 16 Design, Analysis and Control of Nano-maniPulating Systems (ss)

A Robust Tracking of a Compliant Nanomanipulator-based Micro Stereo Lithography System

Yue Cao, Zhen Zhang

Design and Analysis of a Compliant Micro-gripper with LBL Type Displacement Amplifier

Jiawei Qian, Peng Yan

Fractional-order Robust Controller for High Precision Galvanometer Scanner

Zongyang Yue, Peng Yan

Design and Modeling of a Novel Wheel-Type Piezoelectric Nanopositioning Motor

with Centimeter-scale Stroke

Dingtao Yu, Hui Tang, Yifan Pan, Xiaohui Guo, Sifeng He, Xin Chen, Jian Gao

Session 17 Tools and Methods for Nano-assembling (ss)

Study of the Sticking Effects during Mechanical Nano-manipulation Using Shape Memory Nanotools

Svetlana von Gratowski, Andrey Orlov, Artemy Irzhak, Peter Lega, Victor Koledov, Nithya G, Zhengxun Song,

Zuobin Wang, Li Li, Alexey Frolov, Veda Sandeep Nagaraja, Praveen Kumar

Surface Nanostructuring of Dental Prosthesis Based on Titanium

Vitaly Starkov, Ekaterina Gosteva, Yankin Vladislav

House of Cards: Nuances of Fabricating Stable Stacked Junction Structures in Layered Crystals

Aleksei V. Frolov, Andrey P. Orlov, Alexander A. Sinchenko

Simulation of Local Laser Annealing of Amorphous TiNiCu Alloy to Create Nanostructured

Functional Material

Kirill Borodako, Alexander Shelyakov, Victor Koledov

106

112

118

124

130

134

138

142



Session 23 Nanometrology and Nanocharacterization

A Novel Architecture with Low Laser Power Based on Optical Networks-on-Chip

Ye Su, Yiyuan Xie, Lixia Fu, Junxiong Chai

Application Research of Dynamic Programming Optimal Algorithm in Locomotive

Wheelset Detection System

Lei Huang, Qing L4i, Yixin Zhan

Characterization of 3D Surface Roughness in Micro-Milling

Wengqin Li, Zhanjiang Yu, Huadong Yu, Jinkai Xu

The Effect of Micro-column Structure on Surface Wettability of Aluminum Alloy

Yanling Wan, Pu Cui, Jian Yang, Jinkai Xu

Imaging Quality Assessment of Different AFM Working Modes on Living Cancer Cells

Guoliang Wang, Baishun Sun, Xiaomin Wu, Wenxiao Zhang, Yinming Qu, Zhengxun Song,

Dayou Li, Zuobin Wang

Study on Anti-reflection Performance of Titanium Alloy Based on the Change of Repeat Times

of Nanosecond Laser Processing

Jiaru Li, Jinkai Xu, Zhongxu Lian, Huadong Yu

Research of High-precision Virtual Instrument Test Platform for Linear Displacement Sensor

Dong Li, Lei Huang, Ning Chen

Session 24 Nanomechanics and Nanomechatronics

Study on Thermoelastic Damping in Micro/Nano-beam Resonators with Linearly-varying Thickness

Pu Li, Hongyue Zhou

Analytical Model of Squeeze-film Damping for Perforated Circular Plate

Pu Li, Cunhao Lu

146

151

156

162

166

170

174

179

185



Detection of Nano-particles Based on Machine Vision 189

Yadong Wei, Han Chen, Hongcheng Wang, Dongshan Wei, Yunxia Wu, Kaifu Fan

Simulation of Aluminum Droplet Formation Process Based on the Uniform Droplet Ejection 193

Technique in Microgravity

Lei Zhao, Jun Luo, Jieguang Huang, Hongcheng Lian, Lehua Qi

Bionic Model Reliable Reconstruction of Dragonfly Wing Based on Reverse Engineering Technology 197

Chunxiang Pan, Qingbo Hao, Xiaoyan Qi

Liposome Induced Mechanical Properties Changes in Cell Membrane 202

Zhefei Zhang, Mingdong Dong, Fan Yang, Zuobin Wang

Session 25 Micro/Nano Robotics for Single Cancer Cells (MNR4SCell) (ss)

A Novel XY Nano Positioning Stage with a Three Stage Motion Amplification Mechanism 206

Yanling Tian, Kangkang Lu, Fujun Wang, Jinyi Zhang, Weijie Wang, Dawei Zhang, Chongkai Zhou, Yue Ma

Design and Modeling of a Decoupled 2-DOF Stick-slip Positioning Stage 211

Yanling Tian, Zhichen Huo, Fujun Wang, Beichao Shi, Dawei Zhang

Smooth Position/Force Switching Control of a Piezoelectric Actuated Microgripper for Micro Manipulation 216

Fujun Wang, Beichao Shi, Zhichen Huo, Yanling Tian, Xingyu Zhao, Dawei Zhang

Design, Modeling and Analysis of a Novel Piezo-actuated XYZ Compliant Mechanism for Large 220

Workspace Nano-positioning

Yanling Tian, Mingxuan Yang, Fujun Wang, Chongkai Zhou, Xingyu Zhao, Dawei Zhang

Modification of Wettability Property of NITI Alloy by Laser Texturing and Carbon lon Implantation 224

Dawei Zhang, Meng Wang, Yuechao Zhao, Chengjuan Yang, Zhen Yang

Direct Inverse Hysteresis Compensation of Piezoelectric Actuator Using Recursive Least Squares Method 228

Heng Duan, Rurui Jia, Yanding Qin



Ultrasonic Molding of Polymer Micro Devices

Liangyu Cui, Zhichen Huo, Dawei Zhang

Session 26 Biological Applications

Effects of Microchannel Cross-section Shape on Particle Focusing

Dexian Ma, Yin Zhang, Yunfei Chen

Polymer-metal Oxide Nanoparticles for Small Metabolite Detection

Zhehui Gong, Anuja Shreeram Kulkarni, Jing Yang, Vadanasundari Vedarethinam, Kun Qian

FTIR Analysis of Partial Discharge-initiated Polyimide Nanocomposites Degradation and Insulation

Durability under High Frequency Ac Voltage Stress

Muhammad Asif, Qingmin Li, Tao Liu, Xuwei Huang, Hanwen Ren, Zian Ding, Zulfiqar Ali

Plate-like Metal Oxide Nanostructure for Detection of Small Metabolites by Mass Spectrometry

Shenlan Wu, Anuja Kulkarni, Haiyang Su, Lin Huang, Kun Qian

Real-time Nanoscale Visualization of Biological Molecules at Work with High-speed Atomic

Force Microscopy

Takayuki Uchihashi

Single-molecular Detection of Polysaccharides with Chemically-Modified Nanopores

Yao Cai, Liyuan Liang, Sen Wang, Deqiang Wang, Hongliang Cui

Session 29 AFM and Applications

Simulation Model of Ultrasonic Array Acoustic Field for Particle Manipulation

Zhaotian Jiang, Zhili Long, Yuyang Yuan, Yan Jin

PZT Based Multilayer Surface Acoustic Wave Device for High Frequency Applications

Muhammad Zubair Aslam, Varun Jeoti, Saravanan Karuppanan, Ami Chand

Design of Vision Assistant System for an Atomic Force Microscopy Based on Object Detection

Yifei Ren, Zhi Fan, Yinan Wu, Cunhuan Liu, Chao Wang

233

237

241

245

249

253

257

261

266

270



Geometrical Patterns Based Cross-scale Image Registration for AFM and Optical Microscopy

Ziqi Hu, Zhi Fan, Cunhuan Liu, Yinan Wu, Chao Wang

Development of Wide-area Tip-scanning High-speed Atomic Force Microscopy

Hiroki Watanabe, Takayuki Uchihashi

Direct Imaging of IgE on the Mica Surface by Tapping-mode Atomic Force Microscopy

Jing Hu, Ying Wang, Mingyan Gao, Zhenngxun Song, Yujuan Chen, Zuobin Wang

Session 30 Nanomechanics and Nanomechatronics

Research on Friction Properties of Titanium Alloy Surface Microstructure Substrate Titanium Dioxide Films

Ying Zhang, Jinkai Xu, Zhongxu Lian, Huadong Yu

Condensation Properties of Grooved Composite Microstructured Aluminum Alloy Surface

Yanling Wan, Meng Zhang, Huadong Yu

Construction of T-shaped Microstructure on Aluminum Alloy Surface

Yonghua Wang, Wen Cheng, Qianyi Yu, Jinkai Xu, Huadong Yu

Research on Processing Technology of MEDM for SiCp/Al Micro-hole

Guangxu Cui, Peng Yu, Jinkai Xu, Guangsheng Ma

Study of Effective Hinge Thickness of Additive-Manufactured Flexure Mechanisms

Huaxian Wei, Li Wang, Xiaodong Niu, Jian Zhang, Alessandro Simeone, Zhongfa Mao, Qiujuan Zhang

Session 31 Nanomaterials and Applications

MD Simulation for A Double Nanopore Desalination System

Chang Chen, Wei Si, Gang Wang, Yu Qiao, Qianyi Sun, Jingjie Sha

Size Characterization of Single Nanoparticles Using Solid-state Nanopores

Qianyi Sun, Wei Si, Jingjie Sha, Yunfei Chen

276

281

286

290

294

298

302

307

312

316



Fabrication of Nanopores Using Controlled Dielectric Breakdown

Zhicheng Zhang, Qianyi Sun, Fangzhou Fu, Jingjie Sha, Yunfei Chen

Molecule Concentration Dependence of DNA Translocation Configuration Through Solid-state Nanopores

Jiabin Zhao, Yin Zhang, Jingjie Sha

Growth of Nerve Cells Induced by Diverse Nanopillar Arrays

Mengnan Liu, Litong Dong, Xueying Yang, Xuan Guo, Xuan Wang, Chenchen Xie, Zhengxun Song,

Dayou Li, Zuobin Wang

Session 32 Biological Applications

AFM Study of Temperature and pH Effects on BSA Structure and Adhesion

Mengyi Hao, Yulin Ji, Yujuan Wang, Yunfei Chen

Adsorption of the Nafion Polymers on Mica Substrate in Water

Xuanxuan Zhang, Yajing Kan

Electrochemical Impedance Immunosensor With Micro Scale Interdigitated Au Electrodes

Kai Jin, Siyi Hu, Zhe Liu, Chenxuan Hu, Wei Hou, Linrun Feng, Jinhua Li, Hanbin Ma

The Hydrogen Sensors Based on the Dandelion-like Nanostructured TiO2

Cheng Zhang, Yuging Yao, Jiuhong Wang, Hao Huang, Hairong Wang

Formation of Nanosized Needle Structures in Ultra-Thin Organic Film for Biosensor Applications

George R. Ivanov, Kostadin Gr. Kostadinov, Zhengxun Song

Characterizing the Disruption of HEK-293 Cell Membrane in AFM-based Indentation Using Energy

Limiter Method

Tianyao Shen, Bijan Shirinzadeh, Yongmin Zhong, Julian Smith

320

325

329

333

337

N/A

345

350

354





