
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-5029-3 
ISSN: 1757-8981 

3rd Annual International 
Workshop on Materials Science 
and Engineering (IWMSE 2017) 

Guangzhou, China 
8 - 10 September 2017 

 

Editors: 
 
G. Elatharasan 
Chen Hsu 
 
 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 250 

 



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 



Table of contents 

Volume 250

3rd Annual International Workshop on Materials Science and Engineering 
(IWMSE2017)

8–10 September 2017, Guangzhou, Guangdong, China 

Accepted papers received: 2 October 2017 
Published online: 22 October 2017 

Preface

011001
OPEN ACCESS  
3rd Annual International Workshop on Materials Science and Engineering 
(IWMSE2017) 

011002
OPEN ACCESS  
IWMSE2017 Committee List 

011003
OPEN ACCESS  
Key note speakers 

011004
OPEN ACCESS  
Peer review statement 

Papers

012001
OPEN ACCESS  
Selective Method for the Determination of Manganese in End-fitting of Spoolable 
Reinforced Plastic Line Pipe for Petroleum Industries 

Xiaodong Shao, Dongna Zhang, Houbu Li and Xuehua Cai.....1



012002
OPEN ACCESS  
First-Principles Study on Solution Strengthening Effect of Cu and Zn in Ag Alloy 

Yongtai Chen, Jieqiong Hu, Youcai Yang, Jiming Zhang, Song Chen, Saibei Wang, Song 
Wang and Ming Xie.....7

012003
OPEN ACCESS  
Protection of 310l Stainless Steel from Wear at Elevated Temperatures using Conicraly 
Thermal Spray Coatings with and without Sic Addition 

Yan Zhang, Tao Zhang, Kaiyang Li and Dongyang Li.....13

012004
OPEN ACCESS  
Quasi-Static and Dynamic Properties of Ti-4Al-3V-0.6Fe-0.2O Titanium Alloy Plates 

Rui Liu, Songxiao Hui, Wenjun Ye, Yang Yu and Xiaoyun Song.....20

012005
OPEN ACCESS  
Oxidation Behavior of NiTi-Al Based Alloy with Nb and Mo Additions 

Xiaoyun Song, Wenjun Ye, Songxiao Hui and Yan Li.....25

012006
OPEN ACCESS  
The Kinematic Analysis of Flat Leverage Mechanism of the Third Class 

A Zhauyt, G Mamatova, G Abdugaliyeva, K Alipov, A Sakenova and A Alimbetov.....30

012007
OPEN ACCESS  
Utilization of Aluminum Waste with Hydrogen and Heat Generation 

O A Buryakovskaya, E A Meshkov, M S Vlaskin, E I Shkolnokov and A Z Zhuk.....36

012008
OPEN ACCESS  
Analysis of the Source System of Nantun Group in Huhehu Depression of Hailar Basin 

Yue Li, Junhui Li, Qi Wang, Bingyang Lv and Guannan Zhang.....41



012009
OPEN ACCESS  
Synthesis and Thermal Stability of Novel Poly(M-Carborane-Siloxanes) with Various 
Pendant Groups 

Xiaoxue Yang, Yanyan Zhao, Cuicui Wang, Xiaoa Zhang, Shengling Jiang and Yafei 
Lyu.....47

012010
OPEN ACCESS  
Synthesis, Amphiphilic Property and Thermal Stability of Novel Main-chain Poly(o-
carborane-benzoxazines) 

Xiaoxue Yang, Guo Han, Zhen Yang, Xiaoa Zhang, Shengling Jiang and Yafei Lyu.....60

012011
OPEN ACCESS  
Electric Power Engineering Cost Predicting Model Based on the PCA-GA-BP 

Lei Wen, Jiake Yu and Xin Zhao.....70

012012
OPEN ACCESS  
Microstructure Characteristics of Fe-Matrix Composites Reinforced by In-Situ Carbide 
Particulates

Xiaodong Huang and Yanpei Song.....74

012013
OPEN ACCESS  
Serrated Flow Behavior of Aisi 316l Austenitic Stainless Steel for Nuclear Reactors 

Qingshan Li, Yinzhong Shen and Pengcheng Han.....81

012014
OPEN ACCESS  
Experimental Study on Basic Mechanical Properties of BFRP Bars 

Xiaochun Fan, Ting Xu, Zhengrong Zhou and Xun Zhou.....88



012015
OPEN ACCESS  
Comparison of different etching methods on the morphology and semiconductor 
characters of black silicon 

Wenlin Meng, Hao Zhong, Wei Hou, Yanhao Gou, Yuhao Song and Wei Li.....94

012016
OPEN ACCESS  
Simulation Research on Micro Contact Based on Force in Silicon Wafer Rotation 
Grinding

Qinglei Ren, Xin Wei, Xiaozhu Xie and Wei Hu.....99

012017
OPEN ACCESS  
Effect of Yttrium on the Microstructure and Properties of Pt-Ir Electrical Contact 
Materials

Saibei Wang, Yong Sun, Song Wang, Mingjun Peng, Manmen Liu, Yonghua Duan, 
Yongtai Chen, Youcai Yang, Song Chen, Aikun Li and Ming Xie.....105

012018
OPEN ACCESS  
First-Principles Research on the Structural and Electric Properties of the Graphene-Like 
Alkali-Metal Absorbed InSe-M 

Wei Kang, Tingyan Zhou and Jun Liu.....110

012019
OPEN ACCESS  
A Metamaterial with Dual-Band Perfect Terahertz Transmission 

Guochao Wei, Yawei Zheng, Xiran Chen, Zhengpeng Qin, Luman Qin, Nangang Zhang, 
Kan Liu, Songzhan Li and Shengxiang Wang.....115

012020
OPEN ACCESS  
Simulation of Piezoelectric Energy Harvester Based on the Vortex Flow 

Meng Li, Haifeng Wang, Yiliang Cui and Kaili Sun.....121



012021
OPEN ACCESS  
Crystal Orientation and Electrical Properties of Tin Oxide Transparent Conducting Films 
Deposited on Rutile Surface 

Y Sawada, Y Hashimoto, Y Hoshi, T Uchida, S Kobayashi, L Sun and B Yue.....126

012022
OPEN ACCESS  
Simulation of Wave Energy Harvesting by Piezoelectric Seaweed 

Yiliang Cui, Haifeng Wang, Meng Li and Kaili Sun.....131

012023
OPEN ACCESS  
Modeling Fluid and Heat Transport in a New Type Thermal Isomerization Fluidized Bed 
Reactor

Xiaoxiao Yang, Zewu Fu, Yuying Zhao, Liujun Liu and Rui Li.....136

012024
OPEN ACCESS  
The Nonlinear Changes of Temperature Response Birefringence of Side-Hole Fiber 

Ning Wang, Jianbo Fu, Dailin Li, Huafeng Zhu and Tao Wang.....143

012025
OPEN ACCESS  
Characterization Methods of Subsurface Cracks in Grinding of Optical Elements 

Rui Gao, Hongxiang Wang, Chu Wang, Shunzhi Feng and Benwen Zhu.....149

012026
OPEN ACCESS  
Human Factor Consideration on Color Consistency in Flight Deck 

Ning Yang.....155

012027
OPEN ACCESS  
Structural and Optoelectronic Properties of a-SiOx: Ag Films Used for Ag/SiOx/p-Si 
Memristor 

Yanhao Gou, Wei Hou, Dongyang Li, Wenlin Meng, Yicheng Chen and Wei Li.....161



012028
OPEN ACCESS  
The Device Design of a Rural Domestic Sewage Treatment Performance 

Zuhan Liu, Lili Wang and Chengzhi Deng.....166

012029
OPEN ACCESS  
Application Research of Quality Control Technology of Asphalt Pavement based on GPS 
Intelligent 

Min Wang, Bo Gao, Fei Shang and Tao Wang.....172

012030
OPEN ACCESS  
Feasibility of Using Dredged Mud for Prepared the Permeable Brick 

Chaoqun Zhou, Xiaosu Cheng, Lingke Zeng, Hui Wang and Jing Chen.....178

012031
OPEN ACCESS  
Environment Impact Analysis of Shield Passing Alongside Bridge Pile Platform Using 
Three Dimensional Numerical Simulation 

Yanliang Shang, Wenjun Shi, Tongyin Han, Zhichao Qin and Shouji Du.....183

012032
OPEN ACCESS  
"Wave - Particle Duality" and Soil Liquefaction in Geotechnical Engineering 

Demin Wang.....189

012033
OPEN ACCESS  
Numerical Simulation on Cuttings Transport with Drillpipe Rotation in Extended Reach 
Well 

Xiaole Guo and Wenyin Li.....195



012034
OPEN ACCESS  
Study on Frost Heaving Characteristics of Canal Foundation Soil in Hadashan, China 
Irrigation Area 

Zuozhou Li, Donghe Ma, Chengcheng Zheng and Rui Wang.....201

012035
OPEN ACCESS  
Kinetic Analysis of the Main Temperature Stage of Fast Pyrolysis 

Xiaoxiao Yang, Yuying Zhao, Lanshu Xu and Rui Li.....205

012036
OPEN ACCESS  
Research on Performance and Microstructure of Sewage Pipe Mortar Strengthened with 
Different Anti-Corrosion Technologies 

Song Mu, Huaxin Zhou, Liang Shi, Jianzhong Liu, Jingshun Cai and Feng Wang.....213

012037
OPEN ACCESS  
Preparation of Shrinkage Compensating Concrete with HCSA Expansive Agent 

Changcheng Li and Fujia Jia.....221

012038
OPEN ACCESS  
The Effect of Freeze - thaw Cycles on Slope Anchorage and Preventive Measures of 
Research

Quanchao Bi, Xuelei Wang, Mingxiu Zhang, Qiang Rao, Zhixin Fu and Jianyao Su.....227

012039
OPEN ACCESS  
Experimental Research on Seismic Performance of Four-Element Variable Cross-
Sectional Concrete Filled Steel Tubular Laced Columns 

Zhijing Ou, Jianmao Lin, Shengfu Chen and Wen Lin.....231



012040
OPEN ACCESS  
Numerical Flexibility Determination Method of Stress Intensity Factor for Concrete 

Yongjin Wu, Hu Chen and Xiangdong Wang.....238

012041
OPEN ACCESS  
Sustainability-based Study on the Development of Human Settlement in Traditional 
Villages 

Yali Chen, Liping Huang and Qi Lu.....244

012042
OPEN ACCESS  
The Quasi-static Properties of Natural Marine Clay under Tidal Low Frequency Cyclic 
Loading in Yangtze Estuary, China 

Dan Li, Nianqing Zhou, Xiaonan Wu and Jiachun Yin.....250

012043
OPEN ACCESS  
The Contrast analysis of BRT road and platform section 

Shaofei Yin, Hui Peng, Xuehao Li, Xiangzhong Yu, Wei Zhang and Jingyan Wang.....259

012044
OPEN ACCESS  
Technology for High Pure Aluminum Oxide Production from Aluminum Scrap 

G N Ambaryan, M S Vlaskin, E I Shkolnikov and A Z Zhuk.....265

012045
OPEN ACCESS  
A Simple and Rapid Data Extraction Method for the Precision Aspheric Optical Surface 
Height

Guohua Xing, Yunfeng Peng and Xing Su.....270



012046
OPEN ACCESS  
A 3D-printed metamaterial with electromagnetically induced transmission 

Zhengpeng Qin, Xiran Chen, Yawei Zheng, Guochao Wei, Luman Qin, Nangang Zhang, 
Kan Liu, Songzhan Li and Shengxiang Wang.....276

012047
OPEN ACCESS  
Mechanical Behavior of Iron-bonded Grinding Wheel after ELID (Electrolytic In-process 
Dressing) Electrolysis Procedure by Nanoindentation 

Jicai Kuai and Huali Zhang.....281

012048
OPEN ACCESS  
The Antifouling of ACLW-CAR Based on Ultrasonic Cleaner 

Guohua Zhang, Shixuan Liu and Qingliang Qin.....288

012049
OPEN ACCESS  
Study on Material Parameters Identification of Brain Tissue Considering Uncertainty of 
Friction Coefficient 

Fengjiao Guan, Guanjun Zhang, Jie Liu, Shujing Wang, Xu Luo and Feng Zhu.....294

012050
OPEN ACCESS  
Preparation and Characterization of Core-Shell Al/Al2O3 Composites with Adjusted 
Structure through Fast Hydrothermal Oxidation of Aluminum 

G N Ambaryan, M S Vlaskin, E I Shkolnikov and A Z Zhuk.....303

012051
OPEN ACCESS  
Study on the Influence of Nano-SiC on the Structure and Properties of Nodular Cast Iron 

Ruixiang Zhu, Yong SU and Xinyu Qin.....308



012052
OPEN ACCESS  
Impact of Functional Groups in MWCNT on Surface Hydrophilicity, Mechanical and 
Thermal Properties of Polystyrene/CNT Composites 

Yanxia Zhang, Le Shi, Guangfen Li and Shaolei Liang.....316

012053
OPEN ACCESS  
Sensing Performances of Gaussian-shaped and Double-Side Unsymmetrical Metallic 
Nano-Gratings

Haiying Li and Xuesong Duan.....321

012054
OPEN ACCESS  
Preparation of Si/TiO2 Composite by the Sol-Gel Method Using As the Lithium-Ion 
Battery Anode 

Quanwei Wang, Yueqin Ban, Hengwei Zhou, Lili Zhang, Yineng Huang, Weiquan Shao 
and Shaou Chen.....327

012055
OPEN ACCESS  
Electrochemical Performance of Zn-Al Double Layered Hydroxide for Supercapacitor 
Application

Yang Wen, Yu Zhao, Lu Lu, Shuo Jia Zhang and Bing Xu.....333

012056
OPEN ACCESS  
Electrochemical Micromachining with Fiber Laser Masking for 304 Stainless Steel 

Xiaohai Li, Shuming Wang, Dong Wang and Han Tong.....339

012057
OPEN ACCESS  
Effect of Discharge Rate on Positive Active Material of Lead Carbon Battery for Energy 
Storage

Kailun Chen, Hao Liu, Chen Hu, Fei Gao, Kai Yang and Hao Wang.....346



012058
OPEN ACCESS  
Corrosion Behavior of L80Steel in Different Temperature and Sulfur Content 

Zhichao Qiu, Chunming Xiong, Ran Yi and Zhengrong Ye.....352

012059
OPEN ACCESS  
Williams Element with Generalized Degrees of Freedom for Fracture Analysis of 
Multiple-Cracked Beam 

Hua Xu, Quyang Wei and Lufeng Yang.....356

012060
OPEN ACCESS  
Prediction on the Enhancement of the Impact Sound Insulation to a Floating Floor with 
Resilient Interlayer 

Xianfeng Huang, Yao Meng and Riming Huang.....362

012061
OPEN ACCESS  
Experimental Study of Fatigue Damage Strength of Concrete Lining under Dry-Wet 
Cycles

Yan Zhang, Jun Dai, Xuanrong Zheng, Xinyan Zhang and Ning Li.....370

012062
OPEN ACCESS  
Creep Behavior of UFG CP Ti at Room Temperature 

Lei Luo, Xicheng Zhao, XiaoYan Liu and Xirong Yang.....376

012063
OPEN ACCESS  
Reliability analysis of crankshaft for high-speed punch based on Monte-Carlo method 

Xinzhou Zhang, Lan Chen, Shuyuan Gan, Yuan Wang, Naifei Ren and Jian Zhou.....383



012064
OPEN ACCESS  
Investigations on Reliability Growth for High-Speed Punch Based on Whole Life Cycle 

Xinzhou Zhang, Lan Chen, Naifei Ren, Jian Zhou, Shuyuan Gan and Yuan Wang.....389

012065
OPEN ACCESS  
Reliability optimization of crankshaft for high-speed punch based on genetic algorithm 
method 

Xinzhou Zhang, Lan Chen, Naifei Ren, Shuyuan Gan, Yuan Wang and Jian Zhou.....396

012066
OPEN ACCESS  
Product Conceptual Design Based on Agent Federation 

Minghai Yuan, Song Wang and Jinting Huang.....402

012067
OPEN ACCESS  
Design and Implementation of a Quadruped Bionic Robot Based on Virtual Prototype 
Technology

Li Wang.....408

012068
OPEN ACCESS  
Parametric Design on Internal Gear of Cycloid Gear Pump with NX10.0 

Enguang Zhang, Min Chen and Baoqing Deng.....413

012069
OPEN ACCESS  
Research of Design Method for Key Parts of Automotive Interior Based on NX Software 

Enguang Zhang and Li Wang.....418



012070
OPEN ACCESS  
Numerical Simulation and Monitoring of Surface Environment Influence of Waterless 
Sand Layer Shield Tunneling 

Yanliang Shang, Tongyin Han, Wenjun Shi, Shouji Du and Zhichao Qin.....422

012071
OPEN ACCESS  
Spare Parts Demand Analysis Method Based on Field Replaceable Unit 

Min Zhu, Zijian Xu, Ming Guo and Biao Li.....428

012072
OPEN ACCESS  
Elliptic Curved Component Macro-Programming and Its Application 

Zhibo Yang, Junchen Hu, Kaiqiang Li, Shiyu Zhang and Aiju Liu.....434




