7th International Conference on
Mechanical Engineering,
Materials Science and Civil
Engineering (ICMEMSCE2019)

IOP Conference Series: Materials Science and Engineering
Volume 758

Sanya, China
17 - 18 December 2019

ISBN: 978-1-7138-4703-8
ISSN: 1757-8981



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

OOV

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution 3.0 International Licence.
Licence details: http://creativecommons.org/licenses/by/3.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2022)

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: 44117929 7481
Fax: 44117 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

Preface

ICMEMSCE2019 Committee
Delegate list

Peer review statement

Design and Analysis of Rotor Line Type for Three-lobe ROOtS BIOWET ..........cccooiiiiiiiiiniiiee e 1
Gu Jian-feng, Zhou kai-jun

Characteristics analyses of energy consumption for bridge crane based on the energy flow........c.ccccceoiviiinnine 9
Shuai Fei, Ge Zhihao, Tong Yifei, Li Xiangdong

A Mechanical Model of Carbon Fiber Composite Materials based on Interfacial Effect...........ccccoovvveniinnnns 15
Jing Wu, Xiangming Zhang

Penetration resistance of concrete reinforced by hybrid fibre subjected to multiple projectile
] o o £ PSSP 20
Jiajun Ma, Luhui Yan, Mohan Xu

Effect of SiC on the dielectric and microwave absorption performance of F-doped Si3N4 ceramics

TN XEDANT et b bbbt bR b E e R e Rkt Rt bt bt Rt he e b e b nae b nbe b 26
Adil Saleem, Yujun Zhang, Hongyu Gong, Muhammad K Majeed, Xiao Lin, M Zeeshan
Ashfaq, Zhang Xinfeng

Research on Influence Law of Explosion Load on New Subway Cross-StruCtUIe ..........ccoververirenerisenienisiennens 31
Fan Chengfei, Zhou Bukui, Tao Xigui, Hao Lubo, Zhang Xiaochen, Li Chaofeng

Reinforcement research of a built project due to functional transformation ... 39
Guo Bo Luo, Zheng Bin Pan, Xue Rui Yang

Research on anti-floating reinforcement of an eXiSting ProjJECt ..o 44
Yu Han Huang, Zheng Bin Pan, Guo Bo Luo, Long Chen

Evaluation of the curvature ductility ratio of a circular cross-section of concrete reinforced with
GIRP DAIS ...t r bR b bR R R R R R R et r e nn et r e re e 51
C Pichardo, W Tovar, V | Fernandez-Davila

Determination of expansion pressure of heat exchange based on three material models.........c.cccoocvvcvvivrivinnnns 56
Xianzhang Li, Lianfa Yang, Jingyu Jiang, Jinjie Huang

Mechanical Properties of an Eco-friendly Concrete with partial replacement of POC and Rubber.................... 61
A Espinoza, B Jiménez, J Rodriguez, C Eyzaguirre

Research on Attenuating Mechanism of Wave-eliminating Interceptor on Explosion shock wave in
TUNNET ENQGINEETING .ttt bbbt bbbt bbbttt b bbb bt n bbbt na s 66
Fan Chengfei, Yang Kezhi, Mao Wei, Huang Jinghua, Liu Xinwei

Analysis of Insulation Structure Design for High Altitude UHV Reactor Bushing ...........ccccoeovevvivcicicinieins 71
Zhang Shiling



Empirical and Numerical Finite-Element-Based Model to Improve Narrow Vein Mine Design in

o WAV AT AT AV, T T oo S 80
M Belizario-Calsin, R Condori-Cardenas, H Pehovaz-Alvarez, C Raymundo-Ibafiez, Moises
Perez

Optimal mesh design methodology considering geometric parameters for rock fragmentation in
open-pit mining in the SOUthern ANAES OF PEIU ........cviiiiiie e sre e 85
V Zamora-Paredes, L Arauzo-Gallardo, C Raymundo-Ibafiez, Moises Perez

Optimized Method of Estimating Mineral Reserves Using the O’Hara Mathematical Model for
UNderground MINING IN PEIU........oiuiiiiiie sttt sttt e s e e e s e e e e beseesbesteeneeseeseeeseestenrenneas 90
V Torres-Sanchez, P Olivas-Maldonado, G Diaz-Huaina, C Raymundo-lbafiez, Moises Perez

Research on key technology of jacking cable tunnel construction in mudstone and gravel composite
11 LD 0 TP P PP 95
Kelong Liu, Zhiming Lu, Chunguang He, Xiaoxing Zhong, Yang Jiao, Liangzhong Fan

Study on ZnO Varistors Doped with Y203 by Microwave TWo-step SINtering.........ccocvvevvvrivevevevesesesennn 102
Yongjing Peng, Zhen Fang, Bowen Wang, Jianping Hu, Pengkang Xie

Growth and infrared switching properties of deposited VVO2 films at various sputtering power with
a VO2 target by RF Magnetron SPULTEIING ........coueeiiiiie ettt ettt et sb bbb 107
N Muslim, Y W Soon, N Y Voo

Clamp bending machine and annealed wire cutter for reinforced concrete cOlUMNS ........cccvvvvevieievirinvnienne, 112
J Marron, G Quispe, C Raymundo-Ibafiez, Moises Perez

Application and Development of the Super-large Diameter Column Foundation of Bridge...........cccccocevenee 117
Ye Qiaodan, Wang Junjie, Wang Changjiang

Dynamics of phase transformation of CU-Cr-Zr-Ag AOY..........ccoiiiiiiiiieee s 126
Dong Liang, Xujun Mi, Lijun Peng, Haofeng Xie, Guojie Huang, Zhen Yang

Axial compression capacity calculation of slenderness CFST filled with DCLS .........cocoooiiiiiiiiniiiiee 134
Huifeng Zhang, Xue Bai

Mechanical behaviour of slenderness CFST filled with DCLs under axial compression............ccccocvcerevnnene. 139
Huifeng Zhang, Xue Bai

Sensitive behaviour of slenderness CFST filled with DCLs under axial COmpression............ccoceverenereneenne. 144
Huifeng Zhang, Junping Cong

A Mobile Robot Path Planning Scheme for Dynamic ENVIFONMENES............ccoviiriiienieiiieneese e 149
Kene Li, Qiaoliang Mo, Zeng Zhang, Bei Liu

Modification of the prediction model of the tensile strength of short fiber reinforced polymer
(010] 101 010 L1 OO U RSO RPSPTRPR 155
Z H Zhu, N Zhang, Y Zhang, M Y Hao, H W Wu

Improvement in microstructure and properties of MgO-C refractory by addition of Fe ..o 160
Wanting Liang, Shijie Deng, Zhihong Zhou, Xiaoyong Li, Lei Xu

Surface Roughness Prediction in Grinding Process of the SKD11 Steel by using Response Surface
IVIBENOD ... bbb bbb Rt E bR Rt R bbbt 165
N Hong Son, D Duc Trung, Nhu-Tung Nguyen



Study on Temperature Related Factors of Asphalt Pavement Based on APRIORI.........ccccooviiiiiencncience, 171
W'Y Lin, Z H Zhang, X Qiu, WY Xu, H J Hong

Surface Temperature Prediction of Asphalt Pavement Based on GBDT .......c.cccoevvviniiviesesecieere e 176
X Qiu, WY Xu, ZH Zhang, N N Li, H J Hong

Kinematic synthesis of a reconfigurable robot manipulator with lattice morphing mechanisms
based 0N eNNANCEA QPSO ... ..o ettt e et e e e st e e s teesteesteeteeaeeaneesseesteebeenreesaenreens 181
Bo Yin, Zhenyu Zhao, Haibing Xiao, Mingjun Liu, Wen Hu

Study on dynamic behaviors of a breakwater triggered by earthquakes............ccooooviriniineniiicnceee, 186
Jie Lai, Yun Liu, Wei Wang, Chen-giang Gao, Zi-rong Niu, Hai-bo Zhu

Properties of AIN-MWCNTS/epoXy NaNOCOMPOSITES .......ccuirieiieiriiirieriestesieeiiesie et sre et see e sneas 193
Fang Xie, Guigiang Diao, Na Qiang, Dingshu Xiao

An improved pretreatment method for the fabrication of Cu-Ag core-shell nanoparticles ...........cccocveivnenns 198
QY Zou, G N Yang, P Y Wang, Y Zhang, C Q Cui, K Zhang

Research Status of Ultrasonic Vibration Assisted Plastic FOrming ProCess..........cccocvveverinieniciencnc e 202
Zhanbin Chen, Lianfa Yang, Kunyan Zhang, Jingyu Jiang, Pengju Zong

Experimental Study on Continuous Laser Polishing Die Steel S136D ..........ccccovriiriniiininninesiseeeesiens 207
Zhen Yu Zhao, Zhen Jiu Zhang, Bo Yin, Xiao Mei Xu

Improvement of physical, mechanical and strength behavior of cohesive soils with natural
POZZOIANEA AN DIICK TUSE .....c.viei ittt bbbt sb e bt bbb e e e b e sbenbesbe b 212
E Chang, J Villalta, C Fernandez, G Duran

Use of recycled broken bricks as Partial Replacement Coarse Aggregate for the Manufacturing of
SUSTAINGDIE CONCIBLE ...t ettt bt b ettt r e et e s b e ne e besbeebeebeeneeneensenbeneeseennes 217
S Pinchi, J Ramirez, J Rodriguez, C Eyzaguirre

Analysis of high plasticity clayey soil improvement at subgrade level through Portland cement
added to decrease VOIUMELIIC ChANGE .......c.oiiiiiccicc ettt st sreens 222
M Castro, J Navarro, G Aybar, G Duran

Stabilization of clayey soil for subgrade using rice husk ash (RHA) and sugarcane bagasse ash
F. Hidalgo, J Saavedra, C Fernandez, G Duran

Productivity improvement of tower crane in tall BUuildingsS .........coovviiiiiicieic e 232
A Manrique, J Saman, S Rodriguez, K Melendez

Numerical simulation of the plunge stage of friction surfacing of AA5083 aluminum alloy..............c.cccue.e.e. 237
Hongjun Li, Zhuang Xu, Zhewei Zhou

Eco-Concrete for Hydraulic Structures with Addition of Colloidal Nano-Silica ........cc.cceevvivviverencncinsnnnnn, 242
C Salguero, L Castafieda, J Rodriguez, E Carrera

Microstructure and mechanical characterization of high strength low alloy steel welded joint by
NYDIId TaSEI ArC WEIHING ...t bttt b e bbbt b et seesbesbe b 247
Liang Liang Bao, Yong Wang, Tao Han

Short Review of Polymer Composites for 3D PrNtING ......c.ccoeiierieieneieie e 256
Z H Zhu, N Zhang, T Wang, M Y Hao



Methodology for determining optimized traffic light cycles based on simulation ..o 261
G Rivera, L Velasquez, A Bravo, P Mifiano

A 3-D Analysis on the Loading Behaviours of an Under-reamed Anchor in Cohesion-less Soils................... 266
Shih-Tsung Hsu, Xiang-Yang Chen, Yi-Fan Wang

Control of fissures generated by the retraction in rigid pavements, applying synthetic fibers of
TECYCIEU POIYPIOPYIENE. ...ttt bbbt h e e bbbt bt bt eb e e s e sbesbenbesbe b 272
V Torres, K Chirinos, C Cuervo

Re-liquefaction of Sand in ShaKing Table........coeiiiiiiiiii s 277
Dikshit Babu Nepal, Jianliang Deng, Jinjian Chen, Tshegofatso Maakoe

Effect of End-to-End Connectors in Elastic GFRP Gridshell............cccoooiiiiiiiii e 283
Kedar Baral, Bin Cheng, Sheng Xiang, Suraksha Sharma

Photocatalytic Activity of Cu-based Nanoparticles Synthesized by Glycine-Nitrate Combustion
TECNNIGUE ..t b et b ekt b et b e b e bt bt s e e bt e b e e bt e bt s e e bt eb et e bt bbb e b e b e b e 291
Hsuhui Cheng, Liangwei Jang, Shiaoshing Chen, Huamin Chen

Mathematical modeling and analysis of energy conversion efficiency of particle jet accelerating
410 Y74 [T OO PSPPSR 296
Tiancheng Fang, Fushen Ren, Xiaoze Cheng, Qing Hu, Tiexin Tong

Investigation of process for producing carbide-containing welding fused fluxes using plasma
OPANUIBLION ...ttt bbbt b bt b bt b e bt e bt e b e e bt e b et b e b et e b e e bt e bt e bt et eb et e b n e 301
A O Artemov, SV Naumov, M N Ignatov, D S Belinin

Obtaining welding materials of various structures, fractional and chemical composition using
PIASMA GIANUIALION. ... .c.eiieitie et r e e et et e st e s beeRe e s e e s e besbesbesteaneeseensesseseentesrenneas 305
SV Naumov, A O Artemov, M F Kartashev, M A Sheksheev

Combined opto-mechanical measurements with the transparent indenter’s tip.........coceveverereienensienensennen. 309
I Maslenikov, A Useinov

Experimental study of the mechanical effect of a clayey soil by adding rubber powder for
0eOtEChNICAl APPIICATIONS. ......iieiiite ettt bbbt b ettt b et sbe e b b 313
N Alvarez, J Gutierrez, G Duran, L Pacheco

Stabilization of a Subgrade Composed by Low Plasticity Clay with Rice Husk Ash ... 318
E Ormefio, N Rivas, G Duran, M Soto

Theoretical design proposal for simulated hot asphalt mixture at a temperature below zero degrees
LT ] ST 323
H Chévez, A Pezo, G Llerena, V Torres

Mechanical properties and self-cleaning mortar capacity C/A 1: 5 of Portland cement modified with
tItANTUM GHOXIAE (THO2).....iiiiiieitiee ettt s b et e e e e s be st e s teebeese e s et e ste st e sbeeseesee s e tesaesrenre e 328
H Flores, G Bernuy, C Huerta

Finite element analysis and experimental study on laser welding temperature field of dissimilar
MELAL MALEITALS ... ettt ettt s et et e s eeeb e s beemees e e e e beseesbeebeeneeseenseneeseennesreaneas 333
Haibing Xiao, SongLing Zhang, Yongquan Zhou, Xiaomei Xu, Bowei Luo

Cooling performance improvement of circulating internal cooling turning tool by built-in additional
oL\ ] [TaTo T4 [T ST 339
Shengrong Shu, Yu Zhang, Caiwei Xiao, Xiaoning Qi, Leping Liu



Effect of Quartz Sand on Compressive Strength of High Performance Basalt Fiber Concrete........................ 344
Yao Dongdong, Ji Hongru, Lu Zhe, Li Xinjun, Li Jie, Feng Zhengang

Evaporation processes of alloying components duringwire-arcdeposition of aluminum alloy 5056 ............... 349
E.S. Salomatova, M.F. Kartashev, D.N. Trushnikov, G.L. Permykov, T.V. Olshanskaya, I.R.
Abashev, E.M. Fedoseeva, E.G. Koleva

Cracking Control in Mezzanine Floor Slabs using Rice Husk Ash and Polypropylene Fibers..............c.cc....... 354
B Cano, J Galarza, J Rodriguez, F Garcia

A regenerative chatter observer analysis for micro-milling ...........cccocooiiiiiiiii s 359
Di Liu, Xiaoli Liu, Xuming Pei, Caidong Wang, Lumin Chen

Experimental and numerical investigation of cold roll forming ProCeSS..........ccceveiirierieninienieeree e 365
Mohanraj Murugesana, Muhammad Sajjadb, Dong Won Jung

FM analysis of aging properties of UV531/SBS modified Ditumen ... 373
FENG Zhengang, CAl Fengjie, YAO Dongdong, LI Xinjun

Investigation of bow defect in roll FOrMING ..o e 378
Muhammad Sajjada, Mohanraj Murugesanb, Dong Won Jung

Effect of superplasticizer in anti-washout admiXture 0N PASLE .........coeviiriiiinine s 384
Ming Zhang, Wuxiang Wang

Effect of early strength agents on specified density CONCIELE..........cccoiiiiiiiiiiice e 389
Shuaishuai Yan, Ming Zhang

Study on anti-permeability of specified density CONCIEtE..........coiriiiiiriciiie e 394
Shuaishuai Yan, Ming Zhang

Wavy water thin-film characteristics on horizontal plate using PLIF Experimental.............ccccoovviiiininnnnnn 399
Mohamed Moustafa, Tian Ruifeng, Islam S. Emam

Influence of Cr3+ Doping on Photocatalytic Hydrogen Production Performance of TiO2 Film
Growing in Situ on the SUrface Of Ti PIALE........ccoi i 407
Xuefeng Bai, Wei Wu

Improved mechanical properties of a high plasticity clay soil by adding recycled PET ... 412
A Alvarez, J Sosa, G Duran, L Pacheco

Numerical analysis and Experimental Investigation of Lateral vibration on Drill String under Axial
Load Constrained With HOFZONTAI PIPE ..o 418
Baojin Wang, Zhongyang Wang, Anhe Zhu, Wang Hongda, Fushen Ren

Comprehensive Planning of New Plant Under INAUSEIY 4.0........ccovoieiiiiieiiceceie e 423
Zhang Tiefeng, Tong Yifei, Zhang Yuanhao, Zhang Xu

Research of elevator real time monitoring method based on Spark ... 428
Huang Jianpeng, Jiang Xiyang, Tong Yifei, Gu Feng

The research status of key problems of experimental equipment for tube hydroforming ...........ccccoeveveiinnee, 433
Kunyan Zhang, Lianfa Yang, Zhanbin Chen, Jinjie Huang, Jianping Ma, Pengju Zong, Jingyu
Jiang, Jun Liu, Xianzhang Li



Synthesis of SAPO-41 Molecular Sieves with Different SiO2/Al203 Ratios and their Catalytic
Performance of n-Decane HydroiSOMEIIZAtION ..........cccciieiiiieiieiie ettt besre st e sneas 438
Han Wang, Chunmu Guo, Jinying Meng, Ting Li, Le Luo, Quan Wang, Wei Wu

Post-cracking Poisson Ratio of Concrete in Steel-Concrete-Steel Panels Subjected to Biaxial
TENSTON COMPIESSION ...ttt ettt ettt ettt b et b bt b bbbt eb e s e e bt e b e s e e bt eb e ne e bt ebenb e bt eb e st e bt ebenbebeabenrebeane e 443
Manish Prasad, Song XiaoBing

Roughened bed stilling basin and its hydraulic jump characteristiCs ...........cooeeiiienie i 451
Yakun Liu, Di Zhang, Jian Wu, Dong Zhang, Miaomiao Yang

Evaluation of the geotechnical behaviour of a volcanic soil wall with additions of lime and cement
Yo UL =TT K [T LTSS 461
C Davila, R Vera, L Pacheco, G Duran

Seismic Effect Analysis of the Adjacent Longitudinal Box Culvert for the Utility Tunnel ..........c.ccccceevenene. 467
Zenagebriel Gebremedhn, Guofu Qiao, Lu Sun

Study and assessment of (FeCrAl) and (SiC) as candidate materials for accident tolerant fuel
ClAAAING TN LWWRS ...ttt bbbtk b ettt s bt b e bt b e e bt bt bbbt b ettt 473
Mamoun | A Sagiroun, Cao Xinrong, Anuor A T Ayoub

Experimental and Theoretical Investigation of Nonlinear Dynamic characteristics in an Oil-free
MOVING COil LINEAr COMPIESSOL .....c.viiviieiteeieeeesiesteste e stestesseeseesses e saestesteaseesaesseseeseestestessessesnsessessesseseessensenns 479
Jian Sun, Chengzhan Li, Jianguo Li, Jinghui Cai

Characteristic enhancement of InGaN-based light emitting diodes grown on pattern sapphire
SUDSTIALES ...ttt ettt sttt h ettt b ke b bt e e e st s e e bt b e h £ e £ £ e Rt eR b eE e AR e R e R £ SR £ e R e e R b e R e b e Rt Rt b e et et e e b b nheetes 487
Huanyou Wang, Gui Jin, Qiaolai Tan

Testing research on friction and wear performance of microstructure surface of unfolding wheel for
bearing Steel DAl AEECHION ........ocvieice ettt r e e e e seenresrennens 491
Pan Chengyi, Tong Yuangi, Cao Guanqun

Influential Parameter analysis of spread GFRP stay-in-place form deformation ............ccccooivieiiiiniinncnnn 496
Zhaojie Tong, Hailong Zhang

Experimental analysis of the addition of rice husk ash to the clayey subgrade of a road stabilized
WIEN LB .ottt be ettt e st e et e s teesbeesbeeebeeateeaeeeaseebeebeenbeesbeeteesbeesbeenteennas 501
S Vizcarra, | Lujan, M Soto, G Duran

Proposal of Flowable Fill Designs for improvement of excavation and filling works of trenches in
SANTEALION SYSTEMS ... 506
J Cruz, J Niquin, I Bragagnini, C Sotomayor

Effects of Steel Bracings in the Progressive Collapse Resistance of Reinforced Concrete Building............... 511
Bikram Shah, Feng Xu

Low Permeability Concrete for Buildings Located in Marine Atmosphere Zone using Clay Brick
POWET ...ttt bbbt bbbt R Rt R Rt E e bRt E bRt E e R et R bRt E e bt b a et re b 516
M Castillo, K Hernandez, J Rodriguez, C Eyzaguirre

Excited State Relaxation Dynamics of Silicon Nanosheets using Time-dependent Density
Functional Tight BindiNg THEOIY .......coiiiiiiiee e bbb et 521
MY Wang, Q Wu



Preparation of Eu(Avobenzone)3TPPO by precipitation method and its luminescence performance ............. 530
X Z Wei, S S Gao, P S Tang, L Q Zhang, R P Hou, H F Chen

The performance of a novel inorganic organic composite drilling fluids loss reducer AM/AA/GO................ 535
Xiuping Chen, Yunyue Zhang, Sheng Fan, Weichao Du

Low velocity impact analysis of high-order rectangular FG-CNTRC plates using the weak form
QEM b bR R R R R R R R £ R R R R R £ bR R bR b b E b bRttt e b 540
Baojun Di, Qigao Hu, Zhigiang Shen, Wei Zhang, Chongxu Wang

Synthesis and property of a novel clay anti-sWelling ageNt.........cccceveiiiiiririisieeree e s 546
Weichao Du, Jinwen Wei, Yunyue Zhang, Gang Chen, Jie Zhang

The Preparation and Characterization of Cu/AA6061 multi-layer Composte produced by
AccUMUIAEd RO BONGING .....vetiiiii ettt bbbttt bbb bt e e e b b 550
P Quang, P T Hao

Author Index





