
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-7138-0984-5 
ISSN: 1757-8981 

5th International Conference on 
Mechanical Engineering and 
Automation Science  
(ICMEAS 2019) 

Wuhan, China 
10 - 12 October 2019 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 692 

 



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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
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. (2020) 
  
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 
 
 
 

MANUFACTURING ENGINEERING 
 
RESEARCH ON THE ROBOT'S AUTOMATIC ROAD DETECTION TECHNOLOGY WITH 
SRPS ....................................................................................................................................................................................... 1

Zhang Jianzhong, Xu Qiang 
 

INJECTION MOLDING CYCLE TIME REDUCTION FOR AUTOMOBILE HEADLAMP SHELL 
IN MOLDFLOW ................................................................................................................................................................... 6

Tiomela Fouodji Cedric, Huang Xiao Hua 
 

SERVICE TIME PERFORMANCE ANALYSIS OF IMPROVED AUTOMATED RESTAURANT 
BY LAYOUT RECONFIGURATION AND CONVEYOR SYSTEM ............................................................................ 13

W J Chin, M Lim, J C E Yong, AAM Al-Talib, K H Chaw 
 

DESIGN OF STORAGE AND MONITORING SYSTEM FOR MEDICAL DANGEROUS 
CHEMICALS BASED ON WIRELESS SENSOR NETWORK ..................................................................................... 20

Tao Zhang, Ren-Ren Xu, Ya-Wei Zhang, De-Qiang Meng 
 

PLANNING PATH STRATEGY AND SIMULATION OF INFUSION SERVICE ROBOT BASED 
ON ANT COLONY ALGORITHM ................................................................................................................................... 25

Tao Zhang, De-Qiang Meng, Su-Dong Zhao 
 

MANUFACTURING OF ELECTRICAL DRYER MACHINE FOR FOOD AND FRUIT 
PRODUCTS ......................................................................................................................................................................... 32

Adhan Efendi, Aditya Nugraha, Ridwan Baharta 
 

APPLICATION OF NON-MOLD CASTING TECHNOLOGY IN THE TRACTOR DIESEL 
ENGINE CYLINDER BLOCK .......................................................................................................................................... 38

Shao Xing-hai, LI Feng-jun, Hai-duo Xu, AN Qi, Ling-fang Xiang, Zhi-ming Feng, LV Le-hua 
 

ADAPTIVE FORCE CONTROL FOR ROBOTIC GRINDING OF COMPLEX BLADES........................................ 44
Pokuang Zhou, Yuming Zhou, Qianlong Xie, Huan Zhao 

 

RELIABILITY ANALYSIS OF BELT CONVEYOR BASED ON FAULT DATA ...................................................... 52
Meiyan Li, SUN Yingqian, Chuan Luo 

 

MANUFACTURABLE GRADIENT-VARIABLE CELLULAR STRUCTURES DESIGN ........................................ 58
Gang Li, Yuan Yao 

 
MATERIALS ENGINEERING 
 
RESEARCH ON MOTION CHARACTERISTICS OF SINGLE PARTICLE THIRD BODY IN 
BRAKING PROCESS BASED ON W-M FRACTAL FEATURE .................................................................................. 68

Zhihua Sha, Guotao Ru, Jian Yin, Yu Liu, Fujian Ma, Dapeng Yang, Shengfang Zhang 
 

STUDY ON THERMAL EROSION PROCESS OF SICP/AL COMPOSITE MATERIAL IN EDM ........................ 74
Yu Liu, Bingchao Wang, Wenchao Zhang, Shengfang Zhang, Fujian Ma, Dapeng Yang, Zhihua Sha 

 

EFFECT OF ALUM SLUDGE AND METAKAOLIN AS A PARTIAL REPLACEMENT CEMENT 
ADDING SUPERPLASTIZER........................................................................................................................................... 80

Gunalaan Vasudevan 
 

SIMULATION STUDY ON CUTTING FORCE AND CUTTING TEMPERATURE IN TURNING 
OF TITANIUM ALLOY..................................................................................................................................................... 86

Dapeng Yang, Liu Yu, Ma Fujian, Sha Zhihua, Shengfang Zhang 
 

CALCULATION OF PARAMETERS OF THE CRYOGENIC ROTOR-BLADE ENGINE FOR THE 
DRIVE OF THE REFRIGERATION UNIT FOR TRUCK ............................................................................................ 92

D Uglanov, O Tereshchenko, S Zaika, I Neverov, R Panshin 
 

AUTOMOBILE CONNECTING ROD FORGING OPTIMIZATION BASED ON DEFORM AND 
ORTHOGONAL EXPERIMENT ...................................................................................................................................... 98

XU Hong-wei, JING Yan-bo, QI Xiao-ming, LI Shou-dong, LIU Dou-wei 
 

DESIGN OF MAGNETIC CIRCUIT AND FINITE ELEMENT ANALYSIS OF STEPPED 
FERROFLUID SEAL WITH SMALL SEALING GAP ................................................................................................ 104

Ruibo Zhang, Xiaolong Yang, Guohong Wang 
 

EXPERIMENTAL AND NUMERICAL STUDIES OF ICE ACCRETION ON ATMOSPHERIC 
ICING LABORATORY AT DIFFERENT ICING PATTERN AND TIME................................................................ 110

Chen Zhao, Panfeng Liu, Haijiang Wang 
 



MECHANICAL ENGINEERING 
 
A STUDY ON THE DESIGN APPROACH AND THEORY FOR THE HYDROSTATIC 
PROPULSION DRIVE SYSTEM OF A TAMPING MACHINE ................................................................................. 118

Wenlin Wang, Xiong Cai 
 

STRUCTURAL TOPOLOGY OPTIMIZATION OF CANTILEVER CRANE BOOM BASED ON 
EQUIVALENT MOVING LOAD METHOD................................................................................................................. 125

Jian Yin, Shengfang Zhang, Yu Liu, Zhihua Sha, Fujian Ma, Dapeng Yang, Dongfang Yuan 
 

RESEARCH ON BRAKING VIBRATION CHARACTERISTICS OF GROOVED BRAKE 
INTERFACE OF DISC BRAKE...................................................................................................................................... 131

Zhihua Sha, Panli Kang, Jian Yin, Yu Liu, Shengfang Zhang, Fujian Ma, Dapeng Yang 
 

FATIGUE LIFE CALCULATION OF HIGH-POWER DISC BRAKE UNDER THERMAL-
MECHANICAL COUPLING........................................................................................................................................... 138

Shengfang Zhang, Zhiyu Han, Qiang Hao, Yu Liu, Zhihua Sha, Fujian Ma, Dapeng Yang 
 

DESIGN METHOD OF ENGINE ROOM EQUIPMENT LAYOUT BASED ON IMPROVED 
FUZZY COMPREHENSIVE EVALUATION ............................................................................................................... 144

Huang Zhigang, Zhang Xinyu, Liu Jingyu 
 

NUMERICAL SIMULATION OF WAVE LANDING LOADS CHARACTERISTICS OF TWIN-
FLOAT SEAPLANE ......................................................................................................................................................... 152

HU Qi, WU Bin, Wang Ming-Zhen, Huang Miao, Jiang Rong 
 

RESEARCH ON MACHINING FIXTURE LAYOUT OPTIMIZATION FOR NEAR-NET-SHAPED 
JET ENGINE BLADE ...................................................................................................................................................... 159

Kaiyao Zhang, Dongbo Wu, Jiao Wang 
 

COMPARATIVE ANALYSIS OF POWER PLANTS USING LOW POTENTIAL HEAT OF 
LIQUEFIED NATURAL GAS (LNG) ............................................................................................................................. 165

Uglanov Dmitry, Blagin Evgeny, Panshin Roman, Tereshchenko Olga, Biryuk Vladimir 
 

CALCULATION OF THE ENERGY COMPLEX BASED ON A STEAM GAS INSTALLATION 
ASSESSMENT OF THE PARAMETERS OF THE CONTOUR OF THE AUXILIARY STEAM 
POWER PLANT INSTALLATION ................................................................................................................................ 171

E.S. Gaev, R.A. Panshin, A.A. Shimanov, O.V. Tereshchenko, E.V. Shatochin, D.A. Uglanov 
 

CALCULATION AND DETERMINATION OF ENERGY PARAMETERS OF THE MINI-CHP ON 
THE BASIS OF THE HEAT PUMP................................................................................................................................ 179

U.I. Grinuk, R.A. Panshin, A.A. Shimanov, O.V. Tereshchenko, D.A. Uglanov 
 

DESIGN AND ANALYSIS OF VEGETABLE TRANSPLANTER BASED ON FIVE-BAR 
MECHANISM ................................................................................................................................................................... 187

Kai Sun, Rongyu Ge, Taoyuan Li, Jiatai Wang 

 
DESIGN ENGINEERING 
 
STRUCTURAL OPTIMIZATION FOR STIFFNESS AND STOCHASTIC FATIGUE LIFE 
IMPROVEMENT OF A SPORT UTILITY VEHICLE CHASSIS............................................................................... 193

Wenlin Wang, Bao Huang, Jianming Du, Siyuan Cheng 
 

EFFECT OF DYNAMIC BALANCE PARAMETERS ON VIBRATION OF VERTICAL AND 
HORIZONTAL ROTOR SYSTEM ................................................................................................................................. 199

Zhong Yan, Wu Ji, Ding Kejin 
 

RESEARCH ON PERFORMANCE OF TERRAIN MATCHING ALGORITHM FOR 
UNDERWATER AUTONOMOUS VEHICLE BASED ON PARTICLE FILTER .................................................... 204

Shen Jian, Xiong Lu, Ba Ning 
 

SIMULATION STUDY ON GAP FLOW FIELD IN EDM MICRO-HOLE MACHINING BASED 
ON GAS-LIQUID-SOLID THREE-PHASE FLOW ...................................................................................................... 211

Yu Liu, Chuangye Liu, Wenchao Zhang, Shengfang Zhang, Fujian Ma, Dapeng Yang, Zhihua Sha 
 

ROLLING BEARINGS FAULT DIAGNOSIS USING VMD AND MULTI-TREE MAHALANOBIS 
TAGUCHI SYSTEM......................................................................................................................................................... 217

Jun Zhan, Longsheng Cheng, Zhaiming Peng 
 

A MULTI-OBJECTIVE MODEL WITH PROBABILITY CONSTRAINTS OF TRANS-
PROVINCIAL HYDROPOWER CONSUMPTION CONSIDERING DYNAMIC STABILITY 
LIMIT................................................................................................................................................................................. 227

Ke Yang, Rui Mao, Xu Wen, Chuncheng Gao, Miao Huang, Wei Yan 
 

COUPLING ANALYSIS OF MULTI-PHYSICAL FIELD OF HIGH-SPEED MOTORIZED 
SPINDLE BASED ON FRACTAL CONTACT THEORY............................................................................................ 234

Shufei Xue, Jianhua Wang, Congbin Yang, Zhifeng Liu 
 



DISTRIBUTED ARCHITECTURE OPTIMAL DESIGN FOR AIRCRAFT THRUST 
MANAGEMENT SYSTEM WITH SAFETY METHOD .............................................................................................. 241

Wei Zhang, Yakui Gao 
 

RESEARCH ON CHARACTERISTICS OF SPACECRAFT TRANSPORT DYNAMICS AMBIENT 
EXCITATION BASED ON CONDITIONS OF HIGHWAY AND RAILWAY TRANSPORTATION.................... 248

Liu Guangtong, Xukai, Guotao, Zhang Qiang 
 

RECONSTRUCTION ON ROTOR PROFILE OF TWIN SCREW COMPRESSOR BASED ON 
CUBIC B-SPLINE CURVE .............................................................................................................................................. 258

Yinglei Chen, Rongyu Ge, Beibei Kong, Xiaomei Ni 
 

INVESTIGATION OF BLOCKING EFFECT OF AVIATION HIGH-SPEED TOWING TANK 
BASED ON CFD AND EFD ............................................................................................................................................. 264

Zhijian Xiao, Rong Jiang, Bin Wu, Mingzhen Wang, Wenjing Yang 
 

DESIGN OF ADAPTIVE CAMOUFLAGE SYSTEM BASED ON SOPC .................................................................. 272
LI Ce, ZHU Yimeng, LI Ran 

 

SLIDING BEARING MATERIAL TESTING MACHINE UNDER HIGH TEMPERATURE 
CORROSION CONDITIONS .......................................................................................................................................... 278

Wenxun Jiang, Wen Wang 
 

DESIGN AND EVALUATION OF SCENE-BASED PRODUCT DEVICE ................................................................ 288
Yanhua Wang, Dong Yan 

 

STUDY ON AXIAL PARAMETERS OF STEPPED FERROFLUID SEALS ............................................................ 294
Guohong Wang, Xiaolong Yang, Ruibo Zhang 

 

MODELING AND SIMULATION STUDY OF INTAKE SYSTEM CHARACTERISTICS OF 
WANKEL ENGINE FOR UAV ....................................................................................................................................... 300

LIU Xiaqing, WEI Minxiang, LIU Rui 
 

INCLUSIVE DESIGN OF TEACHING AIDS FOR SOCIAL SCIENCE LEARNING PROCESS 
FOR ELEMENTARY AND MIDDLE SCHOOL STUDENTS BASED ON CREATIVE MINI PC 
RASPBERRY TECHNOLOGY ....................................................................................................................................... 310

A Suzianti, A Mubarak, F Edrisy, A R Sausan, C N Lalita, X Usman 
 

TIME SERIES DATA PREDICTION BASED ON SEQUENCE TO SEQUENCE MODEL .................................... 316
Chao Yang, Zhongwen Guo, Lintao Xian 

 

A NOVEL REFERENCE MODEL-BASED NEURAL NETWORK APPROACH TO 
TEMPERATURE CONTROL SYSTEM ........................................................................................................................ 323

Song Xu, Seiji Hashimoto, Wei Jiang 
 

HYBRID NON-LOCAL NETWORK FOR ABSTRACTIVE SUMMARIZATION................................................... 330
Zepeng Hao, Yupu Guo, Cheng Gong, Honghui Chen 

 

AN END-TO-END NAMED ENTITY RECOGNITION MODEL FOR CHINESE ................................................... 338
Cheng Gong, Jiuyang Tang, Zhen Li 

 

STUDY ON VESSEL MAINTENANCE SUPPORT SYSTEM MODELLING BASED ON DODAF ...................... 345
Wang Chaowei, Ding Lvhui, Wu Qian, Zhang Jie, Li Peichang 

 

STUDY ON EVALUATION MODEL OF EQUIPMENT TRANSPORTATION EFFICIENCY 
BASED ON ANALYTIC HIERARCHY PROCESS ...................................................................................................... 351

Wu Qian, Wang Chaowei, Pei Fei, Xu Yingcheng, Lu Xiaowei 
 

DESIGN OF HIGH-EFFICIENCY REFRIGERATOR TEST SYSTEM FOR INDUSTRIAL 
INTERNET OF THINGS ................................................................................................................................................. 359

Lintao Xian, Wei Jing, Chao Yang 
 

Author Index 




