
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP20K55-POD 
978-1-7281-5333-9 

2020 IEEE 11th International 
Conference on Mechanical and 
Intelligent Manufacturing 
Technologies (ICMIMT 2020) 

Cape Town, South Africa 
20 – 22 January 2020 



 
 
 
 
 
 
 
Copyright © 2020 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:   CFP20K55-POD 
ISBN (Print-On-Demand):  978-1-7281-5333-9 
ISBN (Online):   978-1-7281-5332-2 
 
 
           
 
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 
 

 
 



 

v 
 

Table of Contents 

2020 IEEE 11th International Conference on Mechanical and 

Intelligent Manufacturing Technologies - ICMIMT 

 

Message from the Conference Chairs………………………………………………………………………………….........................................ix 

Conference Committees……………………………………………………………………………………...……..............................................x 

 

Session 1—Materials Analysis and Processing 

Machining/machinability of Rene 65 superalloy for aerospace applications ............................................................................................. 1 

Oluwole A. Olufayo, Mouhamed Dhafer Boulaares, Victor Songmene 

Sustainable Face-Machining of a Ti-6Al-4V Rod under Cooling Environments of Liquid Nitrogen and CO2 Snow 

 .......................................................................................................................................................................................................................................................................... 8 

Asif Iqbal, Guolong Zhao, Hazwani Suhaimi, Malik M Nauman 

The effect of surface temperature and particle size on mechanical properties during accumulative roll bonding of Al 

1050-H4 aluminum alloy ............................................................................................................................................................................................................. 13 

M. Pita, P. M. Mashinini, L.K. Tartibu 

Energy Consumption Analysis in Turning Ti-6Al-4V alloy ................................................................................................................................... 18 

Syed Husain Imran Jaffery, Muhammad Younas, Mushtaq Khan, and Liaqat Ali 

Experimental study on the performance of a vertical plate packing cooling tower at various air flow rates .................... 22 

M. Pita, P. B. Sob 

Sustainability Analysis of Turning Aerospace Alloy Ti-6Al-4V under Dry, Wet and Cryogenic Conditions ......................... 27 

Muhammad Ali Khan, Syed Husain Imran Jaffery, Mushtaq Khan, Riaz Ahmad, Shahid Ikramullah Butt 

Enhancing of aluminum alloy 1050-H4 tensile strength by accumulative roll bonding process ................................................ 31 

M. Pita, P. M. Mashinini, L. K. Tartibu 

Advances in Fine and Ultrafine Particles Emission and Dispersion in Machining: cases of metals and granite ............... 36 

V. Songmene and O.A. Olufayo 

Stochastic Effect of Fracture Toughness and Toughening Mechanism on Nanocrsyalline materials Size Variants 

Produced by Accumulative Roll-Bonding (ARB)  ....................................................................................................................................................... 46 

P. B. Sob, M. Pita 



 

vi 
 

Session 2—Mechanical Design Manufacturing and Automation 

Physical Characterization of Heritage Mortars for Restoration Interventions ........................................................................................ 52 

Maphole Loke, Pallav Kumar, Rainer Haldenwang 

Research on the Influence of Feed Speed Variation on Turning Chatter Stability ................................................................................. 57 

Peng Qin, Min Wang, Lele Sun, Yanlin Zhang 

Development of Automatic Diapers Packaging Machine ........................................................................................................................................ 63 

Moh’d Sami Ashhab 

Modelling and Optimization of the Cutting Parameters for the Milling Operation of Titanium Alloy (Ti6Al4V)  .......... 68 

Daniyan Ilesanmi, Isaac Thlabadira, Solomon Phokobye, Siviwe Mrausi, Khumbulani Mpofu, Leonard Masu 

A Method to Output Microbubbles for Oral Hygiene................................................................................................................................................. 73 

Pei Ju Lin 

SiCp/Al milling force optimization and empirical formula modeling ........................................................................................................... 78 

Wang Kang, Wang Aimin, Xu Kai, Chang Xiaofei 

Session 3—Machinery and Control System 

Control of a check ball in hydraulic L-shaped pipe by Magnus effect ............................................................................................................ 83 

Shinji Kajiwara 

Concurrent and Optimal Structure, Control and Implementation Design .................................................................................................. 87 

Fariba Rahimi, Jan Wikander 

Simulation and theoretical Analyses of the Impact of Velocity, Pressure and Kinetic Energy during Damping in a Shock 

absorber .................................................................................................................................................................................................................................................. 98 

P. B. Sob, M. Pita 

The Multi-objective Design Optimization of Automated Guided Vehicles Car Structure using Genetic Algorithms ............ 

 .................................................................................................................................................................................................................................................................... 103 

Atthaphon Ariyarit, Patipan Katasila, Teerapat Srinaem, Worapong Sukkhanthong 

Design of Weight Lifting Robot Controlled by Multi-Steering Gear .............................................................................................................. 108 

Chunzhao Zhao, Chengliang Zhang, Hao Liu, Wenbin Li 

Research on automatic sorting and distribution system of standard parts for air parts assembly ....................................... 113 

Guangku Xue, Xifeng Fan, Dapeng Liu, Yangbin Guo, Zhiqiang Li, Zhijun Peng, Qian Zhao 

Effect of Thermosyphon Limits on Design of A Taper Thermosyphon Drill for Dry Drilling Operation ............................. 118 

Nkosana Ignetious Ncaba, Nyuytifo Emmanuel Wiykiynyuy, Tien-Chien Jen, Kingsley Ukoba 

Object color recognition and sorting robot based on OpenCV and machine vision .......................................................................... 125 

Wenbin Zhang, Chengliang Zhang, Chengbin Li, He Zhang 



 

vii 
 

Session 4—Advanced Manufacturing Technology and Industrial Production 

The Use of Adaptive Fuzzy-PID for Vibration Control in the Suspension System of a Railcar ................................................... 130 

Daniyan Ilesanmi, Mpofu, Khumbulani, Adeodu Adefemi, Bello Kazeem 

Improving the Algorithm of Automated Gage Control during Shaped Feed Rolling on a Plate Mill ....................................... 135 

V. R. Gasiyarov, A. A. Radionov, A.S. Karandaev, V. R. Khramshin, B. M. Loginov 

Smart Manufacturing Traceability for Automotive E/E Systems enabled by Event-Driven Microservice Architecture

 .................................................................................................................................................................................................................................................................... 142 

Marlene Kuhn and Jörg Franke 

Dynamic Load Limitation in Electromechanical Systems of the Rolling Mill Stand during Biting .......................................... 149 

A.A. Radionov, V. R. Gasiyarov, A.S. Karandaev, D. Yu. Usatiy, V. R. Khramshin 

Concept of a Machine Learning supported Cross-Machine Control Loop in the Ramp-Up of Large Series Manufacturing

 .................................................................................................................................................................................................................................................................... 155 

Moritz Meiners and Jörg Franke 

Modeling and Analysis of Flexible Bodies Using Lumped Parameter Method ...................................................................................... 161 

Dipendra Subedi, Ilya Tyapin and Geir Hovland 

Zirconium Oxide based memristors fabrication via Electrohydrodynamic Printing ....................................................................... 167 

Malik Muhammad Nauman, Mohammad Zulfikre Esa, Juliana Hj Zaini, Asif Iqbal, Saifullah Abu Bakar 

The Research of an Intelligent Sales System for Standard Parts in Assembly Workshop ............................................................. 172 

Guangku Xue, Xifeng Fan, Yijian Tao, Dapeng Liu, Yangbin Guo, Zhijun Peng, Qian Zhao 

Material distribution management technology of machining unit based on electronic identification ................................ 177 

Zhao Zijin, Wang Aimin, Ge Yan 

Comparative study of Hydrogen yield from magnesium waste products in Acetic acid and Iron chloride solution ........... 

 .................................................................................................................................................................................................................................................................... 182 

Vuyo T Hashe, Tien-Chien Jen 

Session 5—Industrial Engineering and Technology 

Flexible Job-Shop Scheduling with Setups and Variable Sublots ................................................................................................................... 187 

Ge Yan, Wang Aimin, Zhao Zijin 

Innovative Solutions for the Covering Process in the Manufacturing of Wire Harnesses to Increase the Automation 

Degree.................................................................................................................................................................................................................................................... 193 

Paul Heisler, Marlene Kuhn, Robert Süß-Wolf, Jörg Franke 

Job Shop Scheduling Problem with Job Sizes and Inventories ........................................................................................................................ 202 

Shen Xinyi, Wang Aimin, Ge Yan, Ye Jieran 

Towards Incorporating Industry 4.0 Practices and Hybridized Jobs within the Agricultural Sector .................................... 207 



 

viii 
 

Simon Winberg 

An Improved Grey Wolf Optimizer for Flexible Job-shop Scheduling Problem .................................................................................... 213 

Ye Jieran, Wang Aimin, Ge Yan, Shen Xinyi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




