
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-4646-3 
ISSN: 1757-8981 

4th International Conference on 
Mechanics and Mechatronics 
(ICMMR 2017) 
 

Xi’an, China 
20 – 24 June 2017 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 224 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2017) by the Institute of Physics 
All rights reserved. The material featured in this book is subject to  
IOP copyright protection, unless otherwise indicated. 
 
Printed by Curran Associates, Inc. (2017) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
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 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



�������	�
�������

�����������

���������������������	����
�������
����
�������
�������
������
��������������

���� ���!��������"�#�$��"�������

%

�&����&�&�����
��'��(����!��)������*��������������(���%�+�������

��*��	�
��

011001
OPEN ACCESS  
4th International Conference on Mechanics and Mechatronics Research (ICMMR 2017) 

011002
OPEN ACCESS  
4th International Conference on Mechanics and Mechatronics Research (ICMMR 2017) 

011003
OPEN ACCESS  
Peer review statement 

����������)�������+������&�,�����
�����)�

012001
OPEN ACCESS  
Analytical Kinematics and Coupled Vibrations Analysis of Mechanical System Operated 
by Solar Array Drive Assembly 

M Sattar, C Wei, A Jalali and R Sattar.....1

012002
OPEN ACCESS  
The Sensitivity Analysis of Inherent Frequency of Roll Mill's Main Drive System 

Dongxiao Hou.....6



012003
OPEN ACCESS  
Solid Propellant Burning Equilibrium Ingredients Calculation Based on Temperature 
Iteration

Kuan Hu, Lin Zhang, Xinlong Chang and Chao Wang.....11

012004
OPEN ACCESS  
Study on Active Suppression Control of Drivetrain Oscillations in an Electric Vehicle 

Lei Huang and Ying Cui.....16

012005
OPEN ACCESS  
Design and Analysis of Hydraulic Chassis with Obstacle Avoidance Function 

Yingjie Hong and Xiang Zhang.....21

012006
OPEN ACCESS  
Substance-field Model for Functional Pneumatic Design 

Z G Xu, D Y Yang, W D Shen and T T Liu.....26

�������+�����-�����������	���
����
���)����

012007
OPEN ACCESS  
An Improved Model for Air Damping of Perforated Structures 

Cunhao Lu and Pu Li.....32

012008
OPEN ACCESS  
A Squeeze-film Damping Model for the Circular Torsion Micro-resonators 

Fan Yang and Pu Li.....37



012009
OPEN ACCESS  
Static and Dynamic Performance Simulation of Direct-Acting Force Motor Valve 

Xinghai Ye, Jianjun Ding, Gang Zheng, Kunpeng Jiang and Dongdong Chen.....42

012010
OPEN ACCESS  
Simulation Analysis of Helicopter Ground Resonance Nonlinear Dynamics 

Yan Zhu, Yu-hui Lu and Ai-min Ling.....52

012011
OPEN ACCESS  
Research on high acceleration high precision air suspension control system performance 
evaluation algorithm 

Xiang Ling and Yu Zhang.....58

��
����
������+�.����	�
��������������������

012012
OPEN ACCESS  
Analysis of Design Parameters Effects on Vibration Characteristics of Fluidlastic 
Isolators

Jing-hui Deng and Qi-you Cheng.....63

012013
OPEN ACCESS  
Improving Stiffness-to-weight Ratio of Spot-welded Structures based upon Nonlinear 
Finite Element Modelling 

Shengyong Zhang.....68

012014
OPEN ACCESS  
Thermoelastic Damping in Cone Microcantilever Resonator 

Pu Li and Hongyue Zhou.....73



012015
OPEN ACCESS  
Structure Design and Performance Analysis of High-Speed Miniature Ball Bearing 

Songsheng Li, Guoye Zhang, Bin Chen and Yuan Shen.....79

012016
OPEN ACCESS  
Innovation Design of Persimmon Processing Equipment Driven by Future Scenarios 

Xiao-fei Duan, Xiu-juan Su, Lei Guan and Wei-she Zhang.....87

012017
OPEN ACCESS  
Reliability Analysis for the Gear of Power Assisting Cycle with Multi-Extremum 
Response Surface Method 

Chun-Yi Zhang, Ai-Hua Wang, Tian Sun, Hui-Zhe Jing and Cheng-Wei Li.....93

012018
OPEN ACCESS  
Design and Performance Analysis of a new Rotary Hydraulic Joint 

Yong Feng, Junhong Yang, Jianzhong Shang, Zhuo Wang and Delei Fang.....98

012019
OPEN ACCESS  
Walking Posture Control of Transmission Line Single Arm Inspection Robot 

Yu Yan, Xiaqing Liu, Jinliang Li and Yuexiong Ou.....103

012020
OPEN ACCESS  
Automatic Verification System for Flatness Error of Large Flat 

Minjian Xing.....111



012021
OPEN ACCESS  
Lattice Boltzmann Simulation of Flow Past a Finite Cylinder 

Yi Liu and Deming Nie.....116

/�������
����
�����
��&��������

012022
OPEN ACCESS  
Thermal equilibrium of a Brownian particle in a fluctuating fluid: a numerical study 

Yi Liu and Deming Nie.....121

012023
OPEN ACCESS  
A Quadtree-gridding LBM with Immersed Boundary for Two-dimension Viscous Flows 

Jieke Yao, Wenliang Feng, Bin Chen, Wei Zhou and Shikun Cao.....126

012024
OPEN ACCESS  
Parametric Design and Mechanical Analysis of Beams based on SINOVATION 

Z G Xu, W D Shen, D Y Yang and W M Liu.....133

�������������)�������������'���&�������
�����+)�

012025
OPEN ACCESS  
Wire in the Cable-Driven System of Surgical Robot 

X F Wang, N Lv, H Z Mu and L J Xue.....139

012026
OPEN ACCESS  
Study on Control of Two Axis Linkage of Live-working Robot for Power Transmission 
Lines

Yu Yan, Dehua Zou, Xiaqing Liu, Jinliang Li and Zhanfan Zhou.....144



012027
OPEN ACCESS  
Development of Live-working Robot for Power Transmission Lines 

Yu Yan, Xiaqing Liu, Chengxian Ren, Jinliang Li and Hui Li.....153

012028
OPEN ACCESS  
Research on Walking Wheel Slippage Control of Live Inspection Robot 

Yu Yan, Xiaqing Liu, Hao Guo, Jinliang Li and Lanlan Liu.....164

012029
OPEN ACCESS  
Control of autonomous ground vehicles: a brief technical review 

Shahian-Jahromi Babak, Syed A Hussain, Burak Karakas and Sabri Cetin.....174

012030
OPEN ACCESS  
A Hierarchical Learning Control Framework for an Aerial Manipulation System 

Le Ma, yanxun Chi, Jiapeng Li, Zhongsheng Li, Yalei Ding and Lixing Liu.....180

*�,����������
���
�����+�������+�

012031
OPEN ACCESS  
Research on Fault Rate Prediction Method of T/R Component 

Xiaodong Hou, Jiangping Yang, Zengjun Bi and Yu Zhang.....186

012032
OPEN ACCESS  
DC Bias Simulation of 1000 kV UHV Transformer Based on MATLAB / Simulink 

Hu Peng, Yu Yongjun, Wu Weili, Sun Fan, Qi Xiaoxiao and Liu Yong.....193



012033
OPEN ACCESS  
Analysis and Countermeasure Study on DC Bias of Main Transformer in a City 

PengChao Wang, Hongtao Wang, Xinpu Song, Jun Gu, yong Liu and weili Wu.....198

012034
OPEN ACCESS  
The Anomaly Power Transmission and Analysis at a 500kV GIS Substation 

Geqing Qi, Gang Wu, Zhuang Qi, Fanlong Meng, Daxin Jin, Wei Zhang, Nan Zhang and 
Lulu Wang.....205

012035
OPEN ACCESS  
Reliability Evaluation of Distribution System with Distributed Generation 

Guoyan Chen, Feng Zhang, Dahai You, Yong Wang, Guojun Lu, Qi Zou, Hengwei Liu, 
Junjie Qian and Heng Xu.....212

012036
OPEN ACCESS  
The Dynamic and Optimized Modeling Method of Secondary Winding for Transformer 

Xiudong Xu, Rui Li, Liang Zhao, Zhiyuan Shen, Jie Cheng, Bo Zeng, Yu Zhang and 
Pengcheng Gao.....220

012037
OPEN ACCESS  
Research for the Working Method of Live Replacing the L-type Insulator String on 
±800kV DC Transmission Lines 

Jinliang Li, Zhigang Wang, Dongyun Lei, Miao Yang, Zengming Xia, Yun Xiang, Yu 
Yan and Zhiguo Liu.....225

012038
OPEN ACCESS  
Research for the calculation of the potential transfer energy on ±800kV DC Transmission 
Lines

Huisong Ren, Hui Wang, Liyuan Gao and Jinliang Li.....230



��
�������
�

012039
OPEN ACCESS  
Analysis on Inductance and Torque of PMSM Considering Magnetic Saturation 

Xiao-Hua Cao, Xin Wang and Heng Wei.....235

012040
OPEN ACCESS  
Study on Determination Method of Fatigue Testing Load for Wind Turbine Blade 

Gaohua Liao and Jianzhong Wu.....240

012041
OPEN ACCESS  
Design of a Single Motor Based Leg Structure with the Consideration of Inherent 
Mechanical Stability 

Muhammad Taha Manzoor, Umer Sohail, Noor-e-Mustafa, Muhammad Hamza Asif 
Nizami and Yasar Ayaz.....245

012042
OPEN ACCESS  
Design and Simulation of Control Technique for Permanent Magnet Synchronous Motor 
Using Space Vector Pulse Width Modulation 

Mansoor Khan, Wang Yong and Ehtasham Mustafa.....250

��
��,�'����+�������+��������
�����
���	�����������
�����+)�

012043
OPEN ACCESS  
A Thermoelastic Damping Model for the Cone Microcantilever Resonator with Circular 
Cross-section 

Pu Li and Hongyue Zhou.....256



012044
OPEN ACCESS  
Small-time Scale Network Traffic Prediction Based on Complex-valued Neural Network 

Bin Yang.....262

012045
OPEN ACCESS  
Decoupling research on a flexible tactile sensor array with novel structure 

G Y Hu, Y Y Xu, H Q Pan and F Shuang.....267

012046
OPEN ACCESS  
Maintenance Optimization Model for One kind of Three-Dimensional Radar Antenna 
Array

Min Wang, Jiang-ping Yang, Yong-pan Wang and Wei-jian Liu.....272

012047
OPEN ACCESS  
The Ground Surface Displacement with a Circular Inclusion Buried in a Layered Half-
space Impacted by SH Wave 

Y B Zhao, H Qi, X H Ding and D D Zhao.....279

012048
OPEN ACCESS  
Dynamic Interaction of Interfacial Point Source Loading and Cylinder in an Elastic 
Quarter with Anti-plane Shear 

Gao Chun, Qi Hui, Pan Xiang Nan and Zhao Yuan Bo.....285

012049
OPEN ACCESS  
Study of Earthquake Disaster Prediction System of Langfang city Based on GIS 

Meng Huang, Dian Zhang, Pan Li, YunHui Zhang and RuoFei Zhang.....291



����
������
�����
�������'�
��

012050
OPEN ACCESS  
Design, Prototyping and Control of a Flexible Cystoscope for Biomedical Applications 

Canberk Sozer, Morteza Ghorbani, Gokhan Alcan, Huseyin Uvet, Mustafa Unel and Ali 
Kosar.....296

012051
OPEN ACCESS  
Study on the Automatic Detection Method and System of Multifunctional Hydrocephalus 
Shunt

Xuan Sun, Guangzhen Wang, Quancheng Dong and Yuzhong Li.....302

012052
OPEN ACCESS  
Finite Element Analysis of Absorbable Sheath to Prevent Stress Shielding of Tibial 
Interlocking Intramedullary Nail 

Yansheng Dong, Yongqing Wang, Limin Dong, Peng Jia and Fengcheng Lu.....307

012053
OPEN ACCESS  
Calculations of the Acceleration of Centrifugal Loading on Adherent Cells 

Kang Chen, Yang Song, Qing Liu and Chunqiu Zhang.....312

���&�����
���
��������	���������0�+�������+�

012054
OPEN ACCESS  
Implementation of Fixed-point Neuron Models with Threshold, Ramp and Sigmoid 
Activation Functions 

Lei Zhang.....316



The Design of Case Products' Shape Form Information Database Based on NURBS 
Surface

Xing Liu, Guo-zhong Liu, Nuo-qi Xu and Wei-she Zhang.....321

012056
OPEN ACCESS  
Design and Implementation of Campus Application APP Based on Android 

Zhu dongxu, liu yabin, PI xian lei, Zhou weixiang and Huang meng.....327

012057
OPEN ACCESS  
Development of Self-made LSM Software using in Neuroscience 

Maxim Doronin, Sergey Makovkin and Alexander Popov.....332

��'�������-���
������0�+�������+�

012058
OPEN ACCESS  
Study on Roof Safe Thickness of Rock Foundation with Karst Cave and Karst Cave-
surrounding Rock Stability 

Dongqin Chen and Cao Yi.....337

012059
OPEN ACCESS  
Analysis of the Key and Difficult Points in the Engineering Construction Technology of 
the Steel Structures of a Super High-rise Building 

Lijun Dou and Hengxu Li.....343

0�'�����������-
���
������
������)�

012060
OPEN ACCESS  
Determination of Copper in Metal Processing Wastewater by Stripping Voltammetry 

012055
OPEN ACCESS  

Baoyou Liu.....348




