2021 7th International Conference
on Mechanical Engineering and

Automation Science
(ICMEAS 2021)

Seoul, South Korea
28 — 30 October 2021

IEEE Catalog Number: CFP21Z38-POD
ISBN: 978-1-7281-9769-2



Copyright © 2021 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: CFP21Z38-POD
ISBN (Print-On-Demand): 978-1-7281-9769-2
ISBN (Online): 978-1-7281-9768-5

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

L0

proceedings



2021 7th International
Conference on Mechanical
Engineering and Automation

Science (ICMEAS)
ICMEAS 2021

Table of Contents
Message from General CRair ...............cooooiiiiiiiiiiiiiiii e e xi
Message from Program Chair ... xii
COMIMIEEEE ......ooi i ettt e e et e e e e e xiii
REVIGWEIS ...ttt et e XV

Chapter 1: Advanced Control technology

Real-Time Forward Kinematics Algorithm for Redundant Parallel Mechanism ............................... 1
FuJun Kou (CSR Sifang Co Ltd., China), YiPing Chen (CSR Sifang Co
Ltd., China), WeiYa Liu (CSR Sifang Co Ltd., China), and ZhiXue Liu
(CSR Sifang Co Ltd., China)

Kinetic Control on Hydraulic Actuators with MATLAB ... 6
Yuxin Tian (Sichuan Aerospace Fenghuo Servo Control Technology,
China), Changjiang Zhao (Sichuan Aerospace Fenghuo Servo Control
Technology, China), Jiang Yang (Sichuan Aerospace Fenghuo Servo
Control Technology, China), and Lihua Liu (Sichuan Aerospace Fenghuo
Servo Control Technology, China)

Multi-factor Based Analysis and Statistical Process Control for Body-in-White Dimension

SEALUS ..o 11
Yanjing Liu (Beijing Benz Automotive Co., Ltd., China) and Ruiting Li
(Beijing Benz Automotive Co., Ltd., China)

Adaptive Backstepping Terminal Sliding Mode Attitude stabilization control for Moving Mass
Rocket-propelled CUDESAL ..............ooiiiiiiiiiiiii e 16
Pengjun Qian (School of Mechanical Engineering, NJUST, China) and
Zhengliang Lu (School of Mechanical Engineering, NJUST, China)

Performance Analysis of Pre-launch Attitude Compound Control Method Based on Grid Rudder

and RCS 22
Weigi Xie (Space Engineering University, China), Long Cheng (Space
Engineering University, China), Yan Li (Space Engineering University,
China), and Jingwei An (Space Engineering University, China)



A vision-based Relative Navigation Sensor for On-orbit Servicing of CubeSats .................cc........... 27
Ronghua Du (Nanjing University of Science and Technology, China),
Xingxing Zhang (Nanjing University of Aeronautics and Astronautics,
China), Xiang Zhang (Nanjing University of Science and Technology,
China), Ling Wang (Nanjing University of Aeronautics and Astronautics,
China), and Wenhe Liao (Nanjing University of Science and Technology,
China)

Attitude Control of the Low Earth Orbit Satellite with Moving Masses under Strong
Aerodynamic Disturbance ... 32
Yuandong Hu (Nanjing University of Science and Technology, China),
Zhengliang Lu (Nanjing University of Science and Technology, China),
Wenhe Liao (Nanjing University of Science and Technology, China), and
Xiang Zhang (Nanjing University of Science and Technology, China)

Chapter 2: Computational Modeling and Simulation

Mathematical Model on the Visualization of Coaxiality Error .................ccccoeeeeiiiiiiiiiiinenei, 39
Lijie Chen (Department of Mechanical Engineering School of Mechanical
Engineering & Automation, Northeastern University, China)

Decomposition of a Periodic Perturbed Signal with Unknown Perturbation Frequency by the

Method of Variable Projection ..................uiiiiiiiiiiiiiiiii e 44
Johannes Handler (University of Leoben, Austria), Dimitar Ninevski
(University of Leoben, Austria), and Paul O’Leary (University of
Leoben, Austria)

Magnetic Circuit Simulation and Analysis of Shear-Valve Mode MRF Damper .............................. 50
Weiguang Ma (Donghua University, China), Hongzhan Lv (Donghua
University, China), Rui Chen (Donghua University, China), and Zhihong
Sun (Donghua University, China)

Simulations of NACA 65-415 and NACA 64-206 Airfoils using Computational Fluid Dynamics ...... 57
David Nagy (University of Toronto, Canada)

Simulation Verification of Parts Processing Based on Virtual Numerical Control Machine .............. 63
Fanjun Meng (Changchun Research Institute of Equipment and Technology,
Changchun), Dashun Zhang (Changchun Research Institute of Equipment
and Technology, Changchun), Jing Wang (Changchun Research Institute of
Equipment and Technology, Changchun), Ligin Miao (Changchun Research
Institute of Equipment and Technology, Changchun), Xueguang Li
(Changchun University of Science and Technology, Changchun), and
Huizhong Hu (Changchun University of Science and Technology,
Changchun)

Transient Numerical Investigation of a thermal-driving Water Pipe Cooling System ...................... 68
Yun Luan (University of Science and Technology of China, China),
Junhang Luo (Beijing Aerospace Technology Institute, China), Beibei Wu
(Beijing Aerospace Technology Institute, China), Fei He (University of
Science and Technology of China, China), and Jianhua Wang (University
of Science and Technology of China, China)

vi



Modelling the Deformation Characteristics of Titanium Diaphragm for a Spacecraft
Propellant Tank ... 73
Wenbo Yang (Lanzhou Institute of Physics, China), Sendong Gu (Lanzhou
Institute of Physics, China), Jipeng Zhao (Lanzhou Institute of
Physics, China), Tianju Ma (Lanzhou Institute of Physics, China), Bin
Yu (Lanzhou Institute of Physics, China), and Yuheng Jiang (Lanzhou
Institute of Physics, China)

Computational Studies of the Recondensation Process in a Tank with a Cryogenic Filling ............... 77
E.A. Marakhova (Samara University, Russian Federation), A.B. Shimanova
(Samara University, Russian Federation), D.A. Uglanov (Department of
Thermal Engineering and Thermal Engines Samara University Samara,
Russian Federation), and H. Adenane (Samara University, Russian
Federation)

Computational Studies of Increasing the Energy Efficiency of a Gas Piston Plant Running on
LNG by Enriching the Fuel-Air Mixture with OXygen ..............cccccoiiiiiiiiiiii 81
Dmitry A Uglanov (University named after academician S.P. Korolev,
Russia), Olga A Manakova (University named after academician S.P.
Korolev, Russia), and Roman A Panshin (University named after
academician S.P. Korolev, Russia)

Chapter 3: Failure and Performance Evaluation

Research on Autonomous Capability Assessment Technolo%y for Large Civilian UAVs .................. 86
Wengiang Yin (Chinese Flight Test Establishment, China) and Yalong
Wang (Chinese Flight Test Establishment, China)

Impact of Turbocharger Cooling and Lubricating State on the Performance of Turbocharged
ENGINE ..o e e 91
Liyong Huang (Hunan University, China; Hunan Tyen Machinery Co., Ltd.,
Hengyang), Shaolin Chen (Beijing Institute of Technology, China; Hunan
Tyen Machinery Co., Ltd., Hengyang), and Zhihui Wang (Jinzhong
College, China)

Deep Transfer Learning Based Multi-source Heterogeneous data Fusion with Application to
Cross-scenario Tool Wear MONItOring ............coooiiiiiiiiiii 96
Jihong Yan (School of Mechatronics Engineering, Harbin Institute of
Technology, China), Xiaofeng Wang (School of Mechatronics Engineering,
Harbin Institute of Technology, China), and Ahad Ali (Lawrence
Technological University, USA)

Regeneration of Vehicle Catalytic Converters by Metal Treatment System in Monoliths ................ 102
Leonidas Quiroz (Universidad de las Fuerzas Armadas, Ecuador), [immy
Gallegos (Universidad de Jaén, Espafia), Christian Montaleza
(Universidad de Jaén, Espaiia), Oscar Arteaga (Universidad de Jaén,
Espaiia), and Ricardo Cruz (Universidad de Jaén, Espafia)

vii



Prediction of Weld Pool Profile of Dissimilar Laser Weld Between NiTi/Ti6Al4V Via
Different INtEIIAYeTrS .........coouuiiiiii e 107
Fissha Biruke Teshome (School of Mechanical and Electrical
Engineering, UESTC, China), Bei Peng (School of Mechanical and
Electrical Engineering, UESTC, China), Wenchao Ke (School of
Mechanical and Electrical Engineering, UESTC, China), Fuguo Ge (School
of Mechanical and Electrical Engineering, UESTC, China), Xuying Du
(School of Mechanical and Electrical Engineering, UESTC, China), and
Zhi Zeng (School of Mechanical and Electrical Engineering, UESTC,
China)

Research on Handling Risk Assessment for Civil Airplane under Dual Engine Failure .................. 113
Jingwei Liu (Shanghai Aircraft Design and Research Institute,
Shanghai) and Jiaming Lin (Shanghai Aircraft Design and Research
Institute, Shanghai)

Investigation of Afterburning Effects on the Thermal Environment of Flame Deflectors ................ 118
Chenyu Lu (Nanjing University of Science and Technology, China),
Zhitan Zhou (Nanjing University of Science and Technology, China),
Xiaoyang Liang (Nanjing University of Science and Technology, China),
and Guigao Le (Nanjing University of Science and Technology, China)

Study on the Influence of Angle of Attack on the Aerodynamic Performance of Aerospike

Structure of Hypersonic VEhicle ...............ooiiiiiiiiiii e 125
Yang Xu (Beijing Institute of Technology, China), Shu Zhou Fang
(Beijing Institute of Technology, China), and Shuai Zhang (Beijing
Aerospace Technology Institute, China)

Investigation of Machining Flaw of Transverse Micro-grooves on the Control Effect of

Boundary Layer Instability
Yong liu (China Aerodynamics Research & Development Center, China), Qi
Long Guo (China Aerodynamics Research & Development Center, China),
Guo Hua Tu (China Aerodynamics Research & Development Center, China),
Qiang Yang (China Aerodynamics Research & Development Center, China),
Xian Xu Yuan (China Aerodynamics Research & Development Center,
China), and Bing Bing Wan (China Aerodynamics Research & Development
Center, China)

Study on the Correlation between Characteristic Peaks of Infrared Absorption Spectra and

Maximum Elongation of HIPB Propellant .................cccooiiiiiiiiiii e 140
Zhihong Yan (Beijing Institute of Technology, China) and Xin Sui
(Beijing Institute of Technology, China)

Flight Dynamics Simulators of Modular Structure: Assessment of the Dynamic Characteristics
OF AN ODJECE .ot e 145
Eugenia Budylina (Moscow Polytechnic University, Russia), Alexander
Danilov (Penza State University of Architecture and Construction,
Russia), and Irina Garkina (Penza State University of Architecture and
Construction, Russia)

Robust Strong Tracking Cubature Kalman Filter for Attitude Estimation of Failed Spacecraft......... 150
Haining Ma (Nanjing University of Science and Technology, China),
Zhengliang Lu (Nanjing University of Science and Technology, China),
Xiang Zhang (Nanjing University of Science and Technology, China), and
Wenhe Liao (Nanjing University of Science and Technology, China)

viii



Comprehensive Solution to Improve the Efficiency of the LNG Energy Complex Through the Use
Cold Energy of CryOPIOUCES ........ccoiiiiiiiiiiit ettt e 155
Olga V Tremkina (University named after academician S.P. Korolev,
Russia), Olga A Manakova (University named after academician S.P.
Korolev, Russia), and Roman A Panshin (University named after
academician S.P. Korolev, Russia)

Chapter 4: Mechanical Design and Analysis

Analysis of the Wings and Powerplant Changes at the Time of Civil Aircraft Variant
DeVEIOPINEI ... .ot 160
Dmytro Tiniakov (Nanjing University of Aeronautics and Astronautics,
China), Oleksandt Duveirin (Design Organization, ANTONOV State
Enterprise, Ukraine), and Liia Makarova (Nanjing University of
Aeronautics and Astronautics, China)

Mechanical Design of a Novel 4DOF Serial Manipulator ...................ooovvviiiieiiiiiiiiiiiiiee e 165
Bahador Beigomi (York University, Canada) and Dan Zhang (York
University, Canada)

Point Cloud Data Fitting-based Reverse Engineering Technique for Digital Model Updating of
Assembly StrUCKUTe ... 172
Jihong Yan (Harbin Institute of Technology, China), Huaqiu Ding
(Harbin Institute of Technology, China), Jinsong Zhang (Harbin
Institute of Technology, China), and Pengxiang Wang (Harbin Institute
of Technology, China)

Preliminary Concept Modelling, Evaluation and Selection of Robotic Arm for Light Lifting
APPLCALION .o 178

Norfarahana Adibah Raffie (Universiti Pertahanan Nasional Malaysia,

Malaysia), Noor Hafizah Amer (Universiti Pertahanan Nasional Malaysia,

Malaysia), Syed Mohd Fairuz Syed Mohd Dardin (Universiti Pertahanan

Nasional Malaysia, Malaysia), Khisbullah Hudha (Universiti Pertahanan

Nasional Malaysia, Malaysia), and Saiddi Ali Firdaus Mohamed Ishak

(Universiti Pertahanan Nasional Malaysia, Malaysia)

A Local Gravity Kinematics Synchronization Clustering Algorithm .................ccccccoiiiiin, 184
Yan Liang (Beijing University of Science and Technology, China;
Beijing Xinfeng Aerospace Equipment Co., Ltd, China), Xianguo Lu
(Beijing Xinfeng Aerospace Equipment Co., Ltd, China), Dongguo Zhao
(Beijing Xinfeng Aerospace Equipment Co., Ltd, China), Xiaoyuan Ji
(Beijing Xinfeng Aerospace Equipment Co., Ltd, China), and Chenglin
Wang (Beijing Xinfeng Aerospace Equipment Co., Ltd, China)

Application Practice of Model-Based System Engineering Method in Civil Aircraft Cabin
Pressure Control System DeSIGI ..............oiiiiiiiiiiii e 190
Chao Tang (Shanghai Aircraft Design Research Institute, China), Li
Litao (Shanghai Aircraft Design Research Institute, China), He Yan
(Shanghai Aircraft Design Research Institute, China), Li Jiafeng
(Shanghai Aircraft Design Research Institute, China), Zhang Kaili
(Shanghai Aircraft Design Research Institute Shanghai, China), and
Zhang Xinai (Shanghai Aircraft Design Research Institute, China)



Design of Multi-degree of Freedom Mechanism in Vacuum and Low-temperature Environment ...

Menglong Xu (Beijing Institute of Spacecraft Environment Engineering,
China) and Shizeng Lv (Beijing Institute of Spacecraft Environment
Engineering, China)

Analysis of Atmospheric Drag Acceleration and Engineering Realization of Space Target ............

Xiaobin Huang (Air Force Early Warning Academy, China), Yan Zhang (Air
Force Early Warning Academy, China), and Rui Xiao (Air Force Early
Warning Academy, China)

Theoretical Design and Numerical Study of Multistage Ejector Pump ...l

Bing Bai (Beijing Institute of Spacecraft Environment Engineering,
China), Yifei Pei (Beijing Institute of Spacecraft Environment
Engineering, China), Xuezhang Wang (Beijing Institute of Spacecraft
Environment Engineering, China), Xiao Han (Beijing Institute of
Spacecraft Environment Engineering, China), and Jie Gong (Beijing
Institute of Spacecraft Environment Engineering, China)

Reentry Trajectory Analysis of Single-skinned Parawing used in the Hypersonic Rarefied

BlOW o

Jian Guo (Beijing Institute of Technology, China), Shu Zhou Fang
(Beijing Institute of Technology, China), Shuai Zhang (Beijing
Aerospace Technology Institute, China), and Qiu Jian Rao (Beijing
Research Institute of Special Mechanic, China)

Research on Vacuum Fire Absorption Technology for Manned Spacecraft ........................ccc....

Zhanbin Fan (China Astronaut Research and Training Center, China),
Jiang Luo (China Astronaut Research and Training Center, China), Yuan
Zhang (China Astronaut Research and Training Center, China), Qiang
Bian (China Astronaut Research and Training Center, China), Zhiwei
Liang (China Astronaut Research and Training Center, China), Wubo
Huang (China Astronaut Research and Training Center, China), and
Bingtian Jie (China Astronaut Research and Training Center, China)

Development Technique of Large Composite Tank for Aerospace Vehicle ...................cccoooooe

Ji-Peng Zhao (Lanzhou Institute of Physics, China), Bin Yu (Lanzhou
Institute of Physics, China), Tian-Ju Ma (Lanzhou Institute of
Physics, China), and Sen-dong Gu (Lanzhou Institute of Physics, China)

The Impact and Mechanism Analysis of Effect of Incoming Flow Velocity on Aerodynamic of

Flying Wing Model with Low Aspect Ratio ...................c

Weiyi Zeng (China Areodynamic Research and Development Center, China),
Zhao Zhong-Liang (China Areodynamic Research and Development Center,
China), Yang hai-Yong (China Areodynamic Research and Development
Center, China), and Wang Xiao-Bin (China Areodynamic Research and
Development Center, China)

Author Index . .. ...

195





