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PREFACE 

The world population is still growing although at a decreasing rate. It is 

expected to continue growing until the next century raising the 

population from about 7.5 billion of today to about 11billion at the end 

of this century. This means that the available resources will be getting 

less and less for the life on Earth, the nature becoming more and more 

polluted. Besides, the aged population  of over 60 years old is expected 

to be rising from 962 million globally to 3.1 billion in 2100 according to 

UN reports, meaning that there will be less and less people actively 

involved in contributing to the world economy and global wealth. 

People are becoming more demanding in satisfying their diversified 

needs with high quality, low cost but customized products and services. 

Need to adapt to these conditions leads to a new era of disruptive 

innovations for the industry: the fourth industrial revolution, Industry 

4.0.  The theme of the previous conference UMTIK 2016 in Bursa was 

“Industry 4.0 and its Implementation”. The requirements in terms of 

technological and physical infrastructure for the companies to become 

active players in Industry 4.0 and to implement it were discussed and 

presented, in the first day panel, keynote sessions, special and regular 

sessions and in the brokerage event organized during the last day of 

the conference. All these; however; were quite limited to the success 

of the industry through scientific and technological research activities 

to create new products, technologies and processes giving some 

reference to the essential components of the Industry 4.0, paying little 

or no attention to the impact of these revolutionary changes to the 

people’s life.  

The theme of this conference is selected to be “Technological 

developments and innovations in machine design and production for 

better and sustainable life”. First day of the conference is particularly 

devoted to this theme focusing particularly the life in Eskişehir. As the 

Organizing Committee we had several meetings with the Eskişehir 

Metropolitan and the two local Eskişehir municipalities: Odunpazarı 
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and Tepebaşı, Eskişehir Chamber of Industry, Anadolu and Eskişehir 

Osmangazi University Rectors, Regional Development Agency and 

with Eskişehir Governor’s office to shape the First Day’s Program. As 

an outcome of those meetings, a panel discussion session on 

“Expectations from technological developments and innovations in 

machine design and production for better and sustainable life” is 

organized. The Panel will be moderated by Mr. Murat Yetkin, the editor-

in- chief of the Hürriyet Daily News. Panelists are mainly chosen to 

represent local academia, industry and agencies. Panel members and 

the moderator are chosen to provoke discussions interactively between 

the panel and the participants. Three prominent keynote speakers will 

deliver keynotes on the transformations needed in three main areas for 

the positive impacts of the technological developments and 

innovations; namely: “New generation universities focused on societal 

impact” by Prof. Dr. İhsan Sabuncuoğlu, Rector of Abdullah Gül 

University, “Innovation dynamics” by Mr. Cengiz Ultav, Chairman of the 

Executive  Board of TTGV, Turkish Technology Development 

Foundation, “Impact of energy research and technologies on people’s 

lives” by Prof. Dr. Pınar Mengüç, Director of the Centre for Energy, 

Environment and Economy (CEEE), Özyeğin University.  After the 

keynote presentations there will be a session of four papers on 

“Innovations in design and technology for better life”. Two of the papers 

are about the implementation of Industry 4.0 for smart manufacturing 

in Taiwan and in Croatia with pilot and case studies. The other two 

papers are on the new design concepts to have positive impacts on the 

lives of elderly and disabled people.  

We would like to express our sincere thanks to the Metropolitan 

Municipality and Odunpazarı and Tepebaşı municipalities for their 

warm welcome to UMTIK 2018 and their great support. We are quite 

sure that all the participants will feel the warm and positive atmosphere 

here in Eskişehir. There will be a full day city tour for the accompanying 
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persons and spouses and a half day tour for the participants arranged 

by the Eskişehir Metropolitan Municipality. 

Use of software packages, especially the integrated ones, are 

indispensable in solving complex engineering problems. They are also 

necessary implementing Industry 4.0 to comply with the Industry 4.0 

requirements, such as big data management and horizontal and 

vertical integration and in certain cases industrial internet of things and 

the cloud. We therefore invited some leading companies to give 

introductory seminars about software packages less known but with 

high potential to raise the engineering capabilities of the companies 

and the university students. Our invitation was accepted by them and 

a room of 25 person capacity was allocated for those seminars. The 

seminar program is announced at our web site. Registered participants 

have the right to enroll any of those seminars free of charge, provided 

that there are still vacancies in the seminar intended to be enrolled. We 

thank all the software companies who accepted our invitation and 

participated in the program.  

Additive and hybrid manufacturing is an important component of the 

Industry 4.0. There will be 4 papers in hybrid manufacturing session 

and 14 papers in four additive manufacturing sessions. Most of the 

papers are coming from the industry. This shows that the industrial 

companies have already started to show a serious attention to additive 

and hybrid manufacturing and Industry 4.0 applications becoming 

widespread. 

Surface integrity of manufactured components is very important for 

their use in some critical applications, such as those in aerospace 

industry. A symposium within UMTIK is organized on surface integrity 

for the first time. 17 papers were accepted to be presented in the 

symposium. This shows that the topic is attracting attention from 

academia and industry. 
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There will be about 100 papers to be presented in all the regular, 

special and symposium sessions except for the keynote and invited 

papers. More than 30% of the papers to be presented in the conference 

are either outcome of a joint research project between university and 

industry or of a research project conducted by an industrial company 

alone. This is a good sign of the growing interest of the industry to the 

UMTIK conferences.  

Special sessions and the regular sessions will be conducted in three 

parallel sessions. The First Day program, keynote presentations, 

panels and the sponsor sessions; however, will be organized as 

plenary sessions in order that all the participants can attend with one 

exception of the keynote presentation on the 5th of July.  Mini 

Symposium on Surface Integrity will take place as the third track of the 

parallel sessions on the 5th of July. 

We highly acknowledge the Honorary Chair Persons of the 

Conference: Presidents of the four universities, Professor Mustafa 

Verşan Kök of the Middle East Technical University, Professor Yıldırım 

Üçtuğ of Atılım University, Professor Naci Gündoğan of Anadolu 

University and Professor İhsan Sabuncuoğlu of Abdullah Gül 

University for their kind support. We would like to thank all keynote 

speakers, Professor İhsan Sabuncuoğlu, Mr. Cengiz Ultav, Professor 

Pınar Mengüç, Professor Yusuf Altıntaş, Professor Carla Tatiana Mota 

Anflor and Professor Osman Eroğul, First Day Panel Moderator Mr. 

Murat Yetkin and the panelists, organizers of the Panel on “Additive 

manufacturing in Turkey: Developments, applications, opportunities 

and difficulties” and the Mini Symposium on Surface Integrity  

Professor Oğuzhan Yılmaz and Assoc. Prof. Dr. Yusuf Kaynak, 

panelists, special session organizers, session chair persons, authors 

and all participants for their valuable contributions. Asst. Prof. Dr. 

Bahram Lotfi Sadigh  is gratefully acknowledged for the tremendous 

time and effort he spent in every phase of the conference organization 
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and in the editorial work of the Conference Proceedings and the 

Abstracts Book.  

Last, but not the least, we would also like to thank our golden sponsor 

Informatics, TUBITAK, “The Scientific and Technological Research 

Council of Turkey”, Turkish Machinery Exporters Union, silver, bronze, 

seminar and symposium sponsors, BEBKA, Bursa, Eskişehir, Bilecik 

Development Agency, ESO, Eskişehir Chamber of Industry,  software 

companies, the International Program Committee Members, our 

Conference Secretariat, ORIGINEMC, all conference participants and 

all those who contributed to the success of UMTIK 2018. 

We wish all the participants a highly memorable time during their stay 

in Eskişehir. 

 

The Organizing Committee 

UMTIK 2018, 3-6 July 2018 

Eskişehir, Turkey  
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PREFACE TO SURFACE INTEGRITY SYMPOSIUM 

In manufacturing processes, one of the important criteria 

manufacturers are trying to meet is to generate surface and subsurface 

aspects that help to improve the functionality and performance of 

manufactured components. These surface and subsurface aspects-

induced from manufacturing operations can be defined as “Surface 

Integrity”. This term is the interest of many industries in manufacturing 

world including aerospace, automobile, biomedical, etc.; thus, 

contributing to advance the knowledge in this field is also expectation 

of all these industries. One of the ways of advancing knowledge is to 

organize collaborative platform that provides opportunities to 

engineers, scientists, and researchers to present their recent research 

and findings, establish collaborations and exchange ideas and 

experience in the field of surface integrity. This Mini Symposium on 

Surface Integrity in Conventional and Nonconventional Manufacturing 

Processes is intended to create such environment in Turkey. We are 

proud of being organizer of initiating an international event solely 

focusing on Surface Integrity in Turkey. We would like to sincerely 

thank all contributors to this organization by participating, presenting, 

and sharing their recent research work with their colleagues in this 

symposium.   

We also thank to UMTIK 2018 conference and organizers of UMTIK 

2018 conference for giving us an opportunity to organize this Mini 

Symposium as a part of UMTIK 2018 that is one of the largest and well-

known international event focusing on machine design and production. 

We also would like to thank all referees and international scientific 

committee members of UMTIK 2018 for reviewing the papers 

submitted to Mini Symposium. 

We also sincerely appreciate both Journal of the Faculty of Engineering 

and Architecture of Gazi University and Marmara Journal of Pure and 

Applied Sciences for accepting to publish selected research works 

submitted and presented in this Mini Symposium.         
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We wish all participants will enjoy and fulfill their technical and scientific 

expectations from this Mini Symposium. 

 

 

Organizers of Mini Symposium  

Assoc. Prof. Dr. Yusuf KAYNAK 

Prof. Dr. Oğuzhan YILMAZ 

Eskisehir, Turkey 
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About the Speaker 

 
Prof. Dr. İhsan SABUNCUOĞLU 

 

Prof. Sabuncuoğlu is the founding rector of Abdullah 

Gul University. He earned his BS and MS in industrial 

engineering from Middle East Technical University 

(Turkey), in 1982 and 1984, respectively. He earned 

his PhD in industrial engineering from Wichita State 

University (USA) in 1990. Dr. Sabuncuoğlu worked 

for companies such as Boeing, Pizza Hut and the 

National Institute of Health in the United States 

during his PhD studies. He joined Bilkent University (Turkey) in 1990, where 

he worked as a full-time faculty member until 2013. In the meantime, he held 

visiting positions at Carnegie Mellon University in the United States and at 

Institut Français de Mécanique Avancée (IFMA) in France. His research 

interests are in real-time scheduling, simulation optimization, and 

applications of quantitative methods to cancer-related health-care problems. 

His research has been funded by TBITAK (The Scientific and Research 

Council of Turkey) and EUREKA (a European-wide initiative to foster 

European competitiveness through cooperation among companies and 

research institutions in the field of advanced technologies). Dr. Sabuncuoglu 

also has significant industrial experience in aerospace, automotive, and 

military-based defense systems. His industrial projects are sponsored by a 

number of both national and international companies. In addition to 

publishing more than a hundred papers in international journals and 

conference proceedings, Prof. Sabuncuoğlu has edited five books. He is on 

the editorial board of a number of scientific journals in the areas of industrial 

engineering and operations research. He is a member of the Institute of 

Industrial Engineering, the Institute of Operations Research, the 

Management Sciences, and the Simulation Society. He is also a member of 

the Council of Industrial Engineering Academic Department Heads 

(CIEADH) and various other professional and social committees. 
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NEW GENERATION UNIVERSITIES FOCUSED ON SOCIETAL IMPACT 

 
The world is changing at an accelerated rate. Today, technological advances 

and innovations are to explode. At the same time we face new global 

challenges (sustainability, health and food, security, etc.). Because of all 

these changes and disruptions, radical changes in the higher education 

sector is also inevitable. Unfortunately, the existing educational institutions 

have been using old paradigms with some minor modifications since the 

16th century (class setting, instructor/student relationship, grading system, 

etc.). 

Universities now need to adapt to the new expectations of students, 

academicians, employers and societies as a whole. A new kind of graduates, 

equipped with the most updated and relevant skills is required and great 

responsibilities lie with educational institutions. 

In this talk, we present an innovative Higher Education Model that blends 

Education, Research and Social Impact. Unique Coordination Impact 

Centre, Curricula, Competency Integrating Learning Units, Courses, 

Research approaches and methods are also discussed as a part of the new 

concept of New Generation Universities". 
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About the Speaker 

 
Cengiz ULTAV 

 

Born in Eskişehir on the 26th of February in 1950 . 

Mr. Ultav was graduated from Ankara Science High 

School and received his BSc and MSc degree from 

Electrical and Electrical Engineering Department 

(Computer and Control Option) from Middle East 

Technical University in Ankara, Turkey. He also has 

a diploma from Philips International Institute in 

Eindhoven, Holland. 

After working in technical and administrative departments of Bimsa, Info (in 

Turkey) and Dornier Syatem GmBh (in Germany) repectively, he worked as 

Vice General Manager of NCR Turkey and as General Manager of Sun 

Microsystems in Turkey. 

During the same period, he offered consultancy services to some big group 

companies such as Koç, Sabancı and Eczacıbaşı. He has been supporting 

Vestel’s Executive Committee since 1995 in the areas of strategic planning 

and investor relations. He is currently Executive Board Member of Vestel. 

As an UNDP consultant in Vietnam, he conducted a study for the 

development of local electronics industry. He is founding member of the 

Turkish Informatics Society (TBV) and the Turkish Unix Users Group. He is 

also certificated consultant of the Microsoft in the area of Solution 

Development Discipline. Besides, he had been awarded by TUBİSAD with 

"Lifelong Service Reward" in 2005. 

Mr. Ultav has been serving in TTGV as Chairman of Executive Board since 

August 2005. 
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INNOVATION DYNAMICS 

 
Next two decades will witness the creation of radically different institutions 

and systems to make more than 7 billion people of the world happy and 

prosperous. 

The platforms that will help create fast value added solutions and 

opportunities for the Z generation will be discussed. 
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About the Speaker 

 
Prof. Dr. Pınar MENGÜÇ 

 

Professor M. Pinar Mengüç received his PhD on 

Mechanical Engineering from Purdue University, 

USA in 1985. The same year he joined the University 

of Kentucky, Lexington, as an assistant professor, 

and became a professor in 1993. He was a visiting 

professor at the Harvard University in Boston, during 

1998-99, and was awarded an Honorary 

Professorship at ESPOL, Guayaquil, Ecuador in 

2006. At the end of 2008, he was promoted to 

Engineering Alumni Association Chair Professor at 

Kentucky. He holds five patents, and has two patent applications. He is the 

author of more than 140 articles in international journals and 175 conference 

papers. He is a co-author of two books and has 5 granted patents. He has 

worked with more than 60 MS, PhD and Post-Doc researchers. He joined 

Ozyegin University in Istanbul in 2009 as the founding Head of Mechanical 

Engineering. The same year, he established the Centre for Energy, 

Environment and Economy (CEEE), which he is still directing. He is a fellow 

of ASME and ICHMT, a Senior Member of OSA; in 2016 he was elected to 

Science Academy, Turkey. His research areas include radiative transfer, 

applied optics, nano-scale thermal transport, sustainable energy science 

and applications. 
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IMPACT OF ENERGY RESEARCH AND TECHNOLOGIES ON 

PEOPLE’S LIVES 
 

In this presentation, the impact of sustainable energy research and the 

development of new technologies on the lives of people are discussed. The 

research carried out at CEEE during the last eight years as related to 

buildings, industry, and cities is outlined. The presentation emphasizes the 

importance of human comfort and the operation of buildings, and how they 

can be part of the design principles starting from the integrated engineering 

and architecture concepts. To achieve thermal and visual comfort and 

energy efficiency in buildings, sensor and automation networks can be 

employed. Yet, these can be most effective if the building-user interactions 

are streamlined, which may require the modeling of human behavior. In 

addition, the buildings need to be responsive to human needs and to be 

designed considering the details of light, flow, heat and temperature 

distributions, and with the help of interactive ventilation and solar shading 

systems. All these ideas need to be coupled not only for buildings, but also 

for regions and cities of the future. The presentation will also address the 

development of sustainable and inexpensive materials to be used at larger 

scales, from buildings to industrial systems. 
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About the Speaker 

 
Prof. Dr. Yusuf ALTINTAŞ 

 

Professor Altintas obtained his Bachelor from 

Istanbul Technical University (1975), M.Sc. (1980) 

and Ph.D. (1987) in Canada. He worked as a 

machine tool manufacturing engineer in Turkey 

(1977-1978), process development engineer in Pratt 

& Whitney Canada in Montreal (1980-1981), and the 

principal engineer of Canadian Institute of 

Metalworking in Hamilton (1981-1982). He joined 

University of British Columbia and founded 

Manufacturing Automation Laboratory in 1986. He conducts research on 

metal cutting, machine tool vibrations, control and virtual machining. He has 

published 141 archival journal and 95 conference articles with over 12300 

citations with h index of 60 (Google Scholar), and a widely used 

"Manufacturing Automation: Principals of Metal Cutting Mechanics, Machine 

Tool Vibrations and CNC Design. 1st ed. 2000, 2nd ed.:2012. His research 

laboratory created advanced machining process simulation (CUTPRO), 

virtual part machining process simulation (MACHPRO) and open-modular 5 

axis CNC system (Virtual CNC), which are used by over 180 companies and 

research centers in the field of machining and machine tools worldwide. 

Professor Altintas is the fellow of Royal Society of Canada, CIRP, ASME, 

SME, CAE, EC, Tokyo University, P&WC, AvH and ISNM. He received Pratt 

& Whitney Canada's (P&WC) university partnership (1997), APEG BC's 

Meritorious Achievement (2002), APEG BC R.H. McLachlan (2010), UBC 

Killam Teaching Prize of Engineering (2011), Gold Medal of Engineers 

Canada (2011), SME Albert M. Sergent Progress Award (2012), NSERC 

Synergy Award, ASME Blackall Machine Tool and Gage best journal paper 

award, and the special scientific award of Republic of Turkey in Science and 

Engineering (2013). He holds an Honorary Doctorate Degrees from Stuttgart 

University (2009) and Budapest University of Technology (2013). 

He currently directs NSERC CANRIMT Machining Research Network across 

Canada. He holds the NSERC - P&WC Industrial Research Chair 
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Professorship to develop next generation Virtual High Performance 

Machining Technology since 2002. 

 

 
DIGITAL MACHINING 
 

The aim of our research is to develop mathematical models of metal cutting 

operations, machine tool vibrations and control. The science based digital 

models allow the virtual design of machine tools, and testing and 

optimization of machining operations. 

The model predicts the cutting forces, torque and power consumed in 

machining parts by considering material properties, cutter geometry, 

structural flexibilities, and cutting conditions along the tool path. The 

structural dynamics of the machine tool can either be imported from Finite 

Element analysis if the machine tool is at the design stage, or from the 

experimental modal measurements if the machine is already built. The 

simulation system predicts chatter free cutting conditions within the work 

volume of the machine tool, or detects the presence of chatter vibrations 

along the tool path. The dynamics of servo drive control systems, and 

trajectory generation as a function of jerk, acceleration and velocity profiles 

of machine tools are considered in simulating the machine tool behavior. An 

in-house developed virtual and real time CNC system allows the design and 

analysis of any five axis machine tool controller. 

The algorithms are published in open literature (Google Scholar h-76 with 

over 22500 citations), and packaged in industrial software tool box which 

can be used as a process planning tool by production engineers or as an 

analysis module by machine tool builders (over 250 companies and research 

centers world-wide). We are currently developing a controller for a 9 axis 

precision micro machine built in our laboratory, investigating damping of 

machine tool vibrations, and the stability of turning, drilling, boring, micro-

cutting, threading of pipes and mill turn operations. 
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About the Speaker 

 
Prof. Dr. Carla Tatiana Mota ANFLOR 

 

Professor of Computational Mechanics at University 

of Brasilia. Her expertise is in the field of 

computational modelling of engineering problems. 

Her research interests range from thermo-

mechanical problems to the modelling and 

optimization of mechanical devices. Her research 

has been funded by the Brazilian agencies National 

Council for Scientific and Technological 

Development (CNPq) and Federal District Research 

Support Foundation (FAPDF). 
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THE USE OF BOUNDARY ELEMENT METHOD AND TOPOLOGICAL 

DERIVATIVE FOR DESIGNING COMPONENTS 

 

This keynote will explain how computational modelling can be used to 

support the development and performance optimization of devices such as 

trusses, automotive and those submitted to heat transfer. The optimization 

of solids using the boundary element method (BEM) as a numerical solver 

is introduced. A topological shape sensitivity approach is used to select the 

points showing the lowest sensitivities. As the iterative process evolves, the 

original domain has portions of material progressively removed in the less 

efficient areas until a given stop criterion is achieved. Some benchmarks 

tests regarding to thermal and elasticity are investigated to demonstrate the 

final topology reached with this methodology. In special a suspension trailing 

arm is also optimized and a new design is proposed as an alternative to 

commercially available methods. A postprocedure of smoothing using Bézier 

curves was employed for the final topology of the trailing arm. This process 

allowed the external irregular shapes to be overcome. The BEM coupled 

with the topological derivative was shown to be an alternative to traditional 

optimization techniques using the finite element method. The present 

methodology has been shown to be efficient for delivering optimal topologies 

with few iterations. 
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About the Speaker 

 
Prof. Dr. Osman EROĞUL 

 

Received his BSc degree from the Electrical-

Electronics Engineering Department of Military 

Academy, MSc degree from the Department of 

Electrical-Electronics Engineering of Middle East 

Technical University and PhD degree from the 

Department of Electronics Engineering of Ankara 

University. He was the head of Biomedical 

Engineering Centre, and Medical Design and 

Manufacturing Centre in Gülhane Military Medical 

Academy (GATA). He also worked as a research scientist in 

Communications Research Centre (Ottawa / Canada). He is currently the 

head of Biomedical Engineering Department and director of Graduate 

School of Natural and Applied Sciences in TOBB University of Economics 

and Technology. Author of many scientific papers and patents on medical 

devices. 
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APPLICATIONS OF ADDITIVE TECHNOLOGIES IN MEDICINE 

 

A technique of converting virtual Three Dimensional (3D) model into a 

physical object by laying down successive layers of material is called as 

additive manufacturing and the printers used in additive manufacturing are 

named as 3D printers respectively. 3D printers can be used in wide variety 

of applications in medicine such as producing tissues with blood vessels, 

low–cost prosthetic parts, drugs, tailor-made sensors, medical models, 

bone, heart valve, ear cartilage, medical equipment, cranium replacement, 

synthetic skin, and organs. Depending on technological developments, 

according to the needs, there are various 3D machines, software and 

hardware used in medicine. In this study, various applications of additive 

manufacturing technologies are discussed in detail and some examples are 

given. 
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DESIGN OF A QUADCOPTER ARM FOR ADDITIVE MANUFACTURING USING 

OPTIMIZATION AND LATTICE STRUCTURES (U18-85) 

 

Recep Muhammet GÖRGÜLÜARSLAN, rgorguluarslan@etu.edu.tr TOBB University of 

Economics and Technology, 06560, Ankara, Turkey 

Şükrü Taha AKSOY, staksoy@etu.edu.tr TOBB University of Economics and Technology, 

06560, Ankara, Turkey 

Tarkan TURNACILAR, tturnacilar@etu.edu.tr TOBB University of Economics and 

Technology, 06560, Ankara, Turkey 

Aybars Feyzi KÖKSAL, akoksal@etu.edu.tr TOBB University of Economics and 

Technology, 06560, Ankara, Turkey 

 

ABSTRACT 

A quadcopter arm design optimization process using lattice structures is presented. A linear 

elastic finite element analysis of the lattice-based arm is developed by modeling the strut 

members using beam elements. The optimal lattice-based design is obtained using size and 

topology optimization methods. Minimum printable diameter and the inclination angle of the 

struts are considered for additive manufacturing. The designed structure is successfully 

fabricated by using an in-house developed 3D printer. The comparison of the FEA results 

with an existing design in the literature proved that the proposed lattice-based arm design 

has better weight-to-stiffness performance.   

 

Keywords: Optimization, Lattice Structure, Additive Manufacturing, Quadcopter 
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SELECTIVE LASER MELTING PROCESS SIMULATION OF ALSI10MG ALLOY TO 

PREDICT PART DISTORTIONS (U18-48) 

 

Emrecan SÖYLEMEZ, emrecan.soylemez@marmara.edu.tr Mechanical Engineering 

Department, Faculty of Engineering, Marmara University, 34722, Istanbul, Turkey 

Ebubekir KOÇ, ekoc@fsm.edu.tr Fatih Sultan Mehmet University, 34080, İstanbul, Turkey 

Mert COŞKUN, mcoskun@fsm.edu.tr Fatih Sultan Mehmet University, 34080, İstanbul, 

Turkey 

 

ABSTRACT 

Selective laser melting is one of the most extensively used metal additive manufacturing 

method. Although many industries adopt the method, it requires a comprehensive insight to 

produce reliable parts. Therefore, process monitoring and process simulations are key 

methods to optimize the process and to reduce the product development time. This study 

focuses on AlSi10Mg alloy selective laser melting simulations to predict the part 

deformations accurately. Commercial finite element analysis (FEA) software package 

allowed to combine fine-scaled details into the part-scaled simulation. Thermo-mechanically 

coupled FEA simulations predicted the experimental results down to 10 µm proximity. 

 

Keywords: Selective laser melting, Metal additive manufacturing, Numerical modeling, 

Finite element analysis 
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ABSTRACT 

The dynamic behaviour of a machine tools body directly influences key metal cutting 

performance like cutting speed, cutting depth or minimize movements on the high-speed 

movements. That will affect directly results of the parts surface quality, cutting time and also 

tool life.  

In this study, usage of the alternative material with complex geometry for tool body with 

additive manufacturing methods had been experimentally checked for effects on the surface 

quality, machining parameters, dimensional changes and tool life. Alternative body material 

usage effect which can absorb high vibration on the system and experimentally test results 

had compared on different materials like grey and ductile iron casting and SAE 1117 steel. 

 

Keywords: Vibration, Cutting tools, Additive manufacturing 
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ABSTRACT 

Plasma Transferred Arc (PTA) cladding has been recently used as a metal-based Additive 

Manufacturing (AM) technique, which could be integrated with machining and surface 

finishing towards Hybrid Additive Manufacturing. 

As a typical challenge with metal AM parts, PTA AM components suffer distortion and shape 

and size inaccuracy, mainly due high deposition rate of material combined with repetitive 

heating and cooling phenomena. Macro and micro residual stress evolution during the 

process could cause internal defects and geometrical inaccuracy. This research work 

introduces a range of non-destructive and destructive techniques to determine residual 

stress in metal-AM and specifically for PTA AM parts. 

 

Keywords: Additive Manufacturing (AM), Directed Energy Deposition (DED), Distortion, 

Residual Stress, Plasma Transferred Arc (PTA) 
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ABSTRACT 

Direct metal laser sintering (DMLS) is an additive manufacturing (AM) technology, based on 

powder bed fusion (PBF) process. By layer-wise selective melting of metal powder, it can 

fabricate functional parts of any geometrical complexity. However, the challenge of exploring 

the metal powder processing from the research point of view is impeded by the 

predominance of commercial systems. Which are costly and offer very limited access to 

underlying operations and hence appear to be a black box to its users. In this article, the 

development of an open control-architecture DMLS machine, designed specifically for 

research in this area is presented. 

 

Keywords: Metal AM, PBF, SLM, DMLS. 
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ABSTRACT 

Additive manufacturing can be enhanced through augmentation of additional axes of motion. 

This paper shows that such improvement allows support-less additive manufacturing of parts 

that will otherwise require support structures. By utilizing multi-axis additive manufacturing, 

model can be divided and sliced to avoid using support. The possibility of laying an 

unsupported roofing layer using our created path is also studied. In addition, through manual 

mixing of the 3D printer’s motion, it is demonstrated that other kinds of geometric samples 

can also be manufactured. Beyond the shown samples, considering applicational purposes, 

the relevance of a general multi-axis path planner is acknowledged. 

 

Keywords: Additive manufacturing, Support-less, Multi-axis, 5-axis 
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ABSTRACT 

The use of composite materials in the aerospace and automotive industries have been 

increasing rapidly. The molds, also known as tools, used for laying the composites are 

generally made from metals which are manufactured by subtractive manufacturing. This is 

not only an expensive option but also results in long lead times. Additive manufacturing (AM) 

is an alternative method for manufacturing the tooling. With robotic additive manufacturing 

(RAM), tools for large parts can be manufactured relatively quickly. After the tooling has 

been manufactured, non-autoclave processing methods such as the vacuum molding (VM) is 

used to obtain the final desired part geometry. 

 

Keywords: Robotic, Additive manufacturing, Composites, Carbon fiber 
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ABSTRACT 

This paper investigates the rotational dynamics of the micro cutting tools using a spectral 

modeling approach. To accurately model the dynamics of micro cutting tools, a three 

dimensional (3D) solution approach is needed since the fluted section of the cutting tool 

presents 3D coupled motions especially at high rotational speeds and for high aspect ratio 

tools. In this technique, the integral boundary value problem derived using Hamilton’s 

principle is solved using a spectral method where Tchebychev polynomials are used as 

basic functions. The calculated natural frequencies are compared to those found using a 

finite element solution approach. 

 

Keywords: Rotational dynamics, micro cutting tool, spectral-Tchebychev 
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ABSTRACT 

Thin-walled structures are common in aerospace machines, like turbo blades and blisks, but 

these kinds of structures are difficult and time-consuming to be machined. The dynamics of 

the workpiece may be changed continuously during machining. In this study, the prediction 

technology of processing simulation is presented to solve the manufacturing problems of 

flexible structures. Each FRF is used to integrate a 3-D stability lobe diagram which can also 

be called as a whole process diagram of each operation. The optimized material moving 

rates computed from the chosen parameters on stability lobe diagrams can increase the 

maximum processing efficiency. 

 

Keywords: Thin wall, Stability lobe diagram, Material removal rate 
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ABSTRACT 

This study deals with experimental investigation of the effect of minimum quantity lubrication 

(MQL) on the surface roughness (Ra) of slot milled titanium alloy parts in comparison to 

those obtained under dry and flood lubrication conditions. The results revealed that with all 

cooling/lubrication conditions, surface roughness (Ra) is sensitive to changes in the feed per 

tooth, the axial depth of cut and the cutting fluid flow rate; but not sensitive to changes in the 

cutting speed. In addition, the Ra values with MQL were found to be lower in most of the 

conditions than those under flood lubrication. Dry cutting gave the highest surface roughness 

values for all conditions. 

 

Keywords: Minimum Quantity Lubrication (MQL), Slot Milling, Surface Roughness, 

Response Surface Methodology (RSM). 
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ABSTRACT 

In robotic-machining, the effort on the pre-processes, such as path planning, is felt deeply as 

the customized products are in demand. In this study, the elimination of these preprocesses 

was aimed and a novel method, which considers the tool deflection compensation, for 

grinding operation of a workpiece with an unknown shape was proposed. The algorithm was 

tested on a robotic-grinding setup and experimental result were discussed. 

 

Keywords: Grinding, Unknown shape, Tool deflection compensation 
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ABSTRACT 

During manufacturing of a machined part, cutting forces may create excessive stresses and 

strains in the part. Design engineers should take into account not only the loads that their 

designs shall encounter during their life cycle but the forces exerted during manufacturing 

processes. Finite element analysis can be used also for analysis of these manufacturing 

effects. This study uses finite element analysis. The results of these analyses are used to 

find generic formulas for determination of manufacturable thicknesses of walls and floors of 

any design. The findings may be very useful for designing manufacturable parts and reduce 

scraps and costs. 

 

Keywords: Manufacturability, Wall thickness, Floor thickness 

 

 

 

 

 

 

 

 

55

55



The 18th International Conference on Machine Design and Production 

July 3 – July 6 2018, Eskişehir, Turkey 
 

 

 

 

INVESTIGATING THE EFFECT OF MILLING PARAMETERS ON RESIDUAL STRESSES 

OF Ti-6AL-4V (U18-121) 

 

Ramazan H. NAMLU, ramazan.namlu@atilim.edu.tr Atilim University, 06830, Ankara, 

Turkey 

O. Deniz YILMAZ, okan.yilmaz@atilim.edu.tr Atilim University, 06830, Ankara, Turkey 

Caner ŞİMŞİR, caner.simsir@atilim.edu.tr Atilim University, 06830, Ankara, Turkey 

 

 

ABSTRACT 

Titanium alloy Ti-6Al-4V is broadly used in aerospace industry, biomechanical applications 

and additive manufacturing because of its low density, excellent corrosion resistance, and 

high strength. Residual stress has a major effect on reliability and product life of the 

components on these areas. Machining of the titanium alloys results in change of the 

subsurface layer. This paper presents number of trials, changing the milling parameters on 

Ti-6Al-4V and their effect on the residual stresses. Experiments were done in different 

stages of cutting speed and feed rate. Residual stress measurement was done by X-Ray 

diffraction method. There is lack of study investigating the effect of milling parameters on 

residual stresses of Ti-6Al-4V. The result shows that the subsurface residual stresses can be 

adjustable by selection of milling parameters. 

 

Keywords: Ti-6Al-4V; Milling; Residual Stress; X-Ray diffraction 
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ABSTRACT 

This work presents a virtual simulation model which simultaneously predicts tool – workpiece 

engagement, chip geometry, cutting forces, chatter stability and hole surface errors of orbital 

drilling operations. The cutting mechanics includes the contribution of bottom edges. The 

dynamics of the system have been modeled including time-varying delay contributed by the 

combination of spindle speed and orbital tool motion. The stability of the orbital drilling is 

solved in discrete-time and frequency domains. Three dimensional stability lobes and hole 

surface errors are predicted as a function of tool position along the orbital path, spindle 

speed and pitch length of the path. The mechanics, stability and dimensional error models 

have been experimentally validated by conducting orbital drilling of holes. The final section 

presents the software which is developed to help the process planner selecting the tool 

geometry, orbital and tangential feeds, and spindle speeds without causing chatter, violating 

dimensional tolerances and overloading of the machine. 

 

Keywords: Orbital drilling, cutting forces, chatter, hole surface errors 
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ABSTRACT 

In order to predict the final properties of the joined components in the design stage or to 

optimize the process parameters, modelling of welding operation is widely used in industrial 

applications. Welding modeling could be conducted by finite element method (FEM) based 

software.  However, with the help of the symbolic computation software, advanced 

mathematical methods such as the Green's function method (GFM) can be implemented in 

the analytical solution of such engineering problems recently. Analytical solutions, especially 

for linear problems, always provide much more accurate and quick solutions compared to 

numerical methods. However, for the cases where the problem is transient with moving heat 

source, it is necessary to implement advanced numerical solution strategies such as semi 

analytical source (SAS) method which is integrated to GFM solutions. In this contribution, a 

semi-analytical source (SAS) method is applied for a two dimensional (2D) transient thermal 

problem with a moving heat source. This model is created for the thermal analysis of a laser 

welding operation. The SAS method is compared with the results of a finite difference 

method analysis for which a specific MATLAB script is created. The results showed good 

correspondence. The 3D thermal modeling of laser welding operation with SAS method is 

intended to be treated as a future work.   

 

Keywords: Thermal modeling, Green’s function method, Semi analytical source method 

Finite difference method 
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ABSTRACT 

This paper investigates the application of finite element method to model orthogonal cutting 

of particle-reinforced aluminum metal matrix composites (p-Al-MMCs).The matrix material is 

selected as aluminum alloy A359 reinforced with silicon carbide (SiC) particles having a 

diameter of 20 μm with a volume fraction of 20%. The accuracy of three different modeling 

strategies to predict machining forces has been studied. In the first approach, p-Al-MMC is 

modeled as a homogeneous material, where the plastic deformation and damage evolution 

are governed by high-strain rate deformation behavior of A359/SiC/20p composites and 

Johnson-Cook damage models, respectively. The second and third approaches try to model 

p-Al-MMCs as a two-phase heterogeneous material, where it is assumed that the matrix 

consists of a periodic array of non-agglomerated particles with identical size, shape, and 

distance. The second and third approaches rely on the periodic square and periodic 

hexagonal distributions of reinforcement particles, respectively. The developed FE model 

captures the interaction between matrix/cutting tool, matrix/reinforcement and reinforcement/ 

cutting tool. The results of FE compared with experimental data from literature review. The 

results of FE analysis revealed that, modeling p-Al-MMCs as a homogeneous material under 

estimates machining forces, which necessitates the use of a two-phase heterogeneous 

material models when modeling machining of p-Al-MMCs. It is shown that, a good 

agreement between FEM results and experimental data can be achieved when considering a 

periodic hexagonal distribution of reinforcement particles in the matrix. 

 

Keywords: Finite element modeling, Particle-reinforced Al-MMC, Particles distribution, 

debonding of reinforcement particle, tool particle interface. 
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ABSTRACT 

This paper aims to analyze the modal strain energy method for damage identification. It is a 

non-destructive method that compares the deformation energy of a structure with and 

without damage through its modal characteristics. For this, a beam model was elaborated 

using the finite element method with and without damage and its deformation energy was 

numerically analyzed using MATLAB. 
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ABSTRACT 

This paper presents 2D FE simulation results of dry machining of Inconel 718 using micro-

grooved cutting tools. FE model is validated by comparing the simulative results with 

reference experimental study. Mainly, influences of groove size and groove position on 

cutting force components, contact length and force ratio are investigated. The results of 

micro-grooved tools are compared with non-textured tool. These results showed that micro-

grooved tools are effective in improving tribo-mechanical behaviors such as cutting force, 

feed force, contact length, and friction coefficient even in dry cutting. Furthermore, action 

mechanism of micro-grooves is discussed in detail. 

 

Keywords: Textured cutting tool, Inconel 718, FEM modelling, Machining, Cutting force 
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ABSTRACT 

Advanced technology requires new light materials, efficient structures and also new 

manufacturing methods. A typical conventional cellular example is the regular honeycomb 

structure produced by additive manufacturing. After doing new researches about fracture 

behaviour of honeycomb structure, the honeycomb structures with the three different rib 

thicknesses of 1 mm, 1.5 mm and 2 mm were designed, and then ABS material for 

structures were selected to use in finite element analyses (FAE). Also, the crack was created 

on structures, and then 2-D FAE were carried out for un-cracked and the cracked regular 

honeycomb structure under tensile forces. Finally, the results were interpreted with respect 

of stress values and strain concentration areas, effect of crack on stress-strain distributions 

and the crack tip opening through y axis. As results, the equivalent stresses (σvm) increase 

with a decrease in rib thickness and the crack in honeycomb structures leads to an increase 

in stresses and heterogeneous distribution of the stresses on the closest rib and rib joint to 

crack. In addition, the heterogeneous stresses distribution in the cracked honeycomb 

structure gives information about not to be the possible crack advance at lay on continuous 

patch in structure and but the crack advance will be in possible tortuous patch.   
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ABSvTRACT 

Nowadays, many countries develop specialized or general measurement systems actively 

because how to measure the errors and improve the performance of five- axes machine tool 

is an important issue. With the development of science and technology and the government 

promotion, the networking, cloud computing, industrial robotics, artificial intelligence and 

other technologies that will change our current lives. With the various technologies 

development, many companies observe the future trends obviously. The concept of Industry 

4.0 came into being and many companies start to integrate these technologies. This 

research follows the trend to improves the commercial measurement instrument (Laser R-

test) through an embedded system, which is based on the MTK LinkIt Smart 7688 Duo. The 

purpose of this presented system is to replace PC by LinkIt Smart 7688 Duo. It used LinkIt 

Smart 7688 Duo to do calculation and reduce power consumption in instrument. And 

changing the ADC module of the NON-BAR system. The system resolution is about 0.13μm 

and signal stability is about 0.06μm. This paper used Arduino and Python to build 

measurement system and control system, and upload measured data to cloud platform. It is 

a bridge of Internet of Things. 

 

Keywords: CNC Five-axis machine tool, Internet of Things, Cloud, Laser R-test 
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ABSTRACT 

An image pattern recognition system, consisting of a CMOS camera, a set of illumination 

devices, and a lab-developed image analysis program, has been developed for evaluation of 

tool scraping wear conditions. The images of the scraped surface texture on the workpiece 

were first transformed by Haar wavelet transform with Otsu’s algorithm to discriminate the 

vertical details of surface patterns, they were then emphasized by weighted calculations 

according to tool scraping wear conditions. The experimental results show that the average 

difference between the data obtained from the surface image analysis and the roughness 

measurement is about ±2%, proving the feasibility of the proposed system. Furthermore, a 

statistic analysis reveals that the standard deviation of the non-zero proportion of the 

medium frequency domain obtained by image processing might be considered as a 

significant reference for tool replacement. 

 

Keywords: Machine Vision, Tool Scraping Wear, Surface Texture 

 

 

 

 

64

64



The 18th International Conference on Machine Design and Production 

July 3 – July 6 2018, Eskişehir, Turkey 
 

 

 

 

DETERMINATION OF THE SPRING-BACK ANGLE BY IMAGE PROCESSING IN 

BENDING OF HIGH STRENGTH STEELS (U18-93) 

 

Barış ÇETİN, cetin.baris@fnss.com.tr, FNSS Defense Systems Co. Inc., 06830, Ankara, 

Turkey 

Eren BİLLUR, eren.billur@atilim.edu.tr, Atılım University, 06830, Ankara, Turkey 

Besim BARANOĞLU, besim.baranoglu@atilim.edu.tr, Atılım University, 06830, Ankara, 

Turkey  

Murat Mutlu YILMAZ, mutlu.yılmaz@student.atilim.edu.tr, Atılım University, 06830, Ankara, 

Turkey  

Türkay MURATOĞLU, turkay.muratoglu@atilim.edu.tr, Atılım University Metal Forming 

Center of Excellence, 06830, Ankara, Turkey 

 

ABSTRACT 

Precise determination of the spring-back angle plays an important role in bending of high 

strength steels (HSS). Since the desired final geometry is totally dependent on the amount of 

spring-back any under-estimation would also result in under-estimation of the bending force. 

For that reason, especially in the modelling of HSS bending the spring-back should be 

verified with experimental studies. This contribution deals with the determination of the 

spring-back angle in HSS bending operations. To do that a simple set-up designed with a 

digital camera and the images at the bottom dead center (BDC) and the final position is 

recorded. Then a specific MATLAB script is designed which uses image processing 

approach for the determination of the angles. Sample results are shared in this contribution 

in both rolling and transverse directions. 

 

Keywords: Spring-back, image processing, high strength steels 
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ABSTRACT 

Design of platform-based modular social robot families is important in order to quickly meet a 

diversity of needs regarding these types of robots. This paper describes a method for 

designing social robot families using behavioral modules. In this study, the tasks and 

behaviors of a group of social robots are compiled by using the literature and the 

relationships between the physical elements required for these behaviors are grouped by 

Design Structure Matrix method and social robot modules are identified. Within the scope of 

the study, some of these modules were designed and manufactured and physical models 

were developed. 

 

Keywords: Platform-based robot family, modular robot, social robot, design structure matrix, 

behavioural module 
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ABSTRACT 

The main requirements for high loaded composite structures experiencing the forces and 

torques with varied intensity and orientation, are the specified mechanical stiffness to 

prevent the inadmissible deformations and some structural failure. Examples of these 

structures are aircraft spars, stringers, wing panels etc. Usually, such parts are 

manufactured using reinforced composites with orthotropic structural symmetry, which 

provides the best combination of mechanical stiffness, strength and weight parameters. This 

paper considers a cantilevered long tube-like composite structure with varied cross-section 

that is manufactured by winding of glass fiber unidirectional tape. The operational loads 

include the bending forces, which cause the beam deflections along the directions of 

maximum and minimum stiffness of the tube, and also distributed torque causing the twist 

deformations. To increase the stiffness of the structure, hence to reduce the strain energy 

and peak von Mises stress the search of the best lay-up scheme and its angles is 

performed. The wall thickness, lay-up scheme, and the total number of layers are assumed 

as unchanged along the tube, whereas its mechanical properties are considered as 

homogenized and depending on the lamina properties and its lay-up scheme only. This 

search is performed by using the finite element model of the structure for three different, and 

most critical load scenario. The choice of the pseudo-optimal solution is made on the basis 

of an expert decision that excludes from the consideration of the solution with sharply 

degraded indicators at least at one load scenario. 

Keywords: Structural optimization, composite structures, lay-up design 
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ABSTRACT 

Missiles need control mechanisms for maneuverability during the flight. Conventional method 

for missile control is deflecting control surfaces. However at low dynamic pressures control 

surfaces lose their effectiveness. An alternative method for missile control is side jet control. 

The ejection of jet in a direction perpendicular to missile axis causes a force in the reverse 

direction, therefore agile movement of the missile. In this study, effect of side jet control on 

missile aerodynamic performance and flow physics will be investigated using Computational 

Fluid Dynamics (CFD). 
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ABSTRACT 

Autoclave manufacturing technique is a common method to produce composite aerospace 

structures. Resin pre-impregnated fiber which is called prepreg are subsequently laid on the 

hand lay up mold during autoclave manufacturing. Pressure and heat are applied in order to 

complete the curing cycle. Fiber reinforced composite structures generally take a different 

shape from the intended one during the curing process because of the anisotropic nature of 

the composite materials. In the literature, these distortion problems are represented by 

spring-in, spring-out in curved parts and warpage in flat parts. . An experimental study was 

performed on L and U shaped test specimens to investigate the effects of tool-part 

interaction, resin cure shrinkage, thermal expansion coefficient difference between tool and 

part, cure gradients and volume fractions. The main reason behind the distortion is the 

process induced residual stress occurring during the manufacturing process. The 

unbalanced distribution of the residual stress which occurs between layers of the composite 

materials results in, deformation and shape distortion. 

 

Keywords: Composite manufacturing, Hand layup, Spring-in, Spring-out, Warpage 
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ABSTRACT 

An injector, which is the main component of the liquid rocket engine, has major effects on 

liquid rocket engine’s mission.  Pintle injector has two major effects on the engine 

performance. Although, for other types of injectors need  more  than  one  injector  for  the 

chamber, single pintle injector can cover entire chamber itself. This makes the pintle injector 

cheaper to manufacture and launch. Secondly, it has the ability to throttle by controlling the 

area at injection gaps.  In this study, a design methodology is developed for a pintle injector. 

Following this methodology, a 750 N pintle injector is designed and then analyzed by 

computational fluid dynamics (CFD) analysis to predict the cone angle. Finally, the injector is 

manufactured and cold flow tests with air and water are conducted to validate the cone angle 

found by the analysis. Moreover, cone angles are measured with high-speed shadowgraphy 

system and Sauter mean diameter is measured by Phase Doppler Particle Analysis (PDPA) 

system. 
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ABSTRACT 

This research thesis presents the simulation of a fire scenario in the tunnel of the Marmaray 

Metro Line by the use of Fire Dynamics Simulator (FDS) Computational Fluid Dynamics 

(CFD) Software. The main goal of the simulation is to determine the efficiency of the 

emergency ventilation system in case of a mid-train fire in the metro tunnels and investigate 

the ways to develop the safety degrees in underground metro tunnels.  

On site measurements are carried out for the selected fire scenarios in the tunnel network 

and measured values are used as boundary conditions to the CFD simulation. 
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ABSTRACT 

A new mesh generator, which is developed for producing body-fitted boundary layer mesh, is 

presented. The generated mesh is composed of prismatic, tetrahedral and pyramid cells with 

Cartesian core mesh. Triangular prismatic mesh generator is derived from an open source 

code SUMO, and the customized prismatic mesh generator allows building high quality 

meshes near solid boundaries for the calculation of viscous flow. The Cartesian core mesh is 

generated staring from the surface mesh located at the outermost layer of prismatic 

boundary layer mesh. The connection between the boundary layer and the Cartesian core 

mesh is provided by filling the gap between pyramid and tetrahedral volume elements. The 

tetrahedral volume elements are generated by an open source Delaunay tetrahedralization 

program, TetGen. In this study, the boundary layer mesh and Cartesian mesh generation 

modules are developed and all of the sub-mesh generation modules are integrated to 

achieve the new mesh generator. 
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ABSTRACT 

To investigate the spray characteristics of liquid-liquid coaxial injector, numerical analysis 

and cold flow tests have been performed. Research is planned to carry out by changing 

recess length and outer injector’s type as well as injection pressures. For inner injector of 

coaxial swirl injector closed-end type injector is used, whereas for outer injector open-end 

type is used. Tests are performed with high speed camera to determine the spray cone 

angles. Phase Doppler Particle Analyzer (PDPA) is used to characterize spray 

characteristics. Two dimensional velocity profile is obtained for both separately and together 

for inner and outer injectors. Also, Sauter Mean Diameters (SMD) is found for each case. So 

far, as a test results when both inner and outer injectors are supplied spray cone angle of 

outer injector decreases and cone angle of inner injector increase and they merge at some 

point. 
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ABSTRACT 

The aim of this study is to develop a model for applying harmonic method into periodic 

problems without concerning geometry and mesh complexity. So, a 2D inviscid, subsonic 

flow through a converging-diverging nozzle is studied with a harmonically-alternating back 

pressure as boundary condition with definite frequency and amplitude. Steady state solution 

is obtained by time averaged back pressure and coupled with harmonic solver, which is 

based on linearized Euler methods to solve perturbation effects. Harmonic and steady-state 

solutions are consolidated to achieve time-accurate solution. 

 

Keywords: CFD, frequency, linearized, harmonic 

 

 

 

 

 

 

 

74

74



The 18th International Conference on Machine Design and Production 

July 3 – July 6 2018, Eskişehir, Turkey 
 

 

 

 

STAMPING DIE PRODUCTION WITH WIRE ELECTRODISCHARGE MACHINING OF 

VANADIS 10 AND K393 TOOL (U18-110) 

 

Orhan ÇAKIR,  drorhancakir@gmail.com Yildız Technical University, İstanbul, Turkey 

Aliseydi ÇELİK, aliseydicelik@eurovalf.com Eurovalf Valf Yaprakları Mak. San.Tic. Ltd. Şti, 

Gebze, Kocaeli, Turkey 

Emre ÇELİK, emrecelik@eurovalf.com Eurovalf Valf Yaprakları Mak. San.Tic. Ltd. Şti, 

Gebze, Kocaeli, Turkey 

 

ABSTRACT 

A stamping die is special precision equipment for cutting and forming sheet metal into the 

desired part production. The production of this type of die is necessary to select optimum 

machining method. Wire electrodischarge machining, which is one of the major 

nontraditional machining methods, is the vital manufacturing process for stamping die 

production. This machining method has parameters effecting performance of stamping die’s 

industrial life time.  

As a stamping die material, special materials which are called tool steel are selected due to 

some important properties such as hardness and wear resistance, toughness, shock 

resistance, corrosion resistance. These features are also expected to be a combination of all 

to maintain the expectations. 

In this experimental study, two well-known tool steels (Vanadis 10 and K393) have been 

machined using wire electrodischarge machining method. The effects of pulse on, pulse off 

and wire speed parameters on surface roughness and heat affected zone have been 

examined. The production of stamping die has been tested industrial application to 

determine the life time or pressed part quantity. 
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ABSTRACT 

This study investigates the machining properties of TiB2 reinforced Al 2014 metal matrix 

composite (MMC) with electro-discharge machining (EDM) and powder-mixed electro-

discharge machining (PMEDM). Three different types of Al 2014 composite specimens 

reinforced with 2 vol%, 4 vol%, and 8 vol% TiB2 were fabricated in optimum conditions using 

vacuum infiltration method. The composite specimens with different reinforced ratios were 

investigated to illustrate the influence of different fractions ratios and different process 

parameters on machinability of MMCs. The experiments were performed with different 

currents and reinforcement ratios to determine the effect of TiB2 content on material removal 

rate (MRR) and tool wear rate (TWR). Experiments indicate that compared with EDM, MRR 

and TWR machined by using PMEDM are improved. The discharge current and the 

reinforcement ratio also have a significant effect on the value of the material removal rate 

(MRR). Investigations show that with increasing of applied current, MRR increases, however, 

MRR decreases at higher reinforcement ratios. The results also show that in higher currents 

and reinforcement ratios, tool wear rate increases. 

 

Keywords: Metal matrix composite, powder-mixed EDM, Material removal rate, Tool wear 

rate 
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ABSTRACT 

Metal matrix composites (MMC) are the superior materials that have high elastic modulus, 

high strength, high toughness, lower density and high wear resistance compared to alloys. 

These materials are widely used in various industries such as aerospace and automotive. In 

this study (B4Cp / 2014Al) composite was fabricated in %0, %5 and %10 volume ratio by 

vacuum infiltration method. For machining of produced work pieces, powder-mixed electro 

discharge machining (PMEDM) was employed and the results compared with EDM. The 

effects of parameters such as material removal rate (MRR) and tool wear rate (TWR) were 

investigated by changing the processing parameters such as current and reinforcement rate. 

The experiments show that MRR of specimens increases with increasing of current. On the 

other hand, MRR decreases with increasing of particle reinforcement rate. Investigations 

also show that current and particle reinforcement ratios don’t have a significant influence on 

TWR. The addition of graphite powder to the dielectric fluid improved the process 

parameters. 

 

Keywords: Metal matrix composite, Powder-Mixed EDM, Vacuum Infiltration, Tool wear 

rate, Material removal rate, B4Cp/2014Al 
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ABSTRACT 

Traditionally filament winding is a process that wraps resin impregnated fibers around a 

mandrel to form hollow composite structures with exceptional mechanical properties. In this 

present work, a machine that can both wind paper ribbons and natural cellulosic fibers was 

designed and manufactured based on the working principles of traditional filament winding 

machine. Hence, a mandrel with circular, square and hexagonal cross-sections was enrolled 

with epoxy impregnated craft paper ribbons as well as industrial hemp/linen fibers to 

construct tubular hollow composite structures with various cross-sections. The frame of the 

2-axis winding machine was assembled by joining of the aluminum sigma profiles 

mechanically, which makes the machine lighter and also portable. Distinct helical patterns as 

a function of winding angle is controlled independently by rotational motion of the mandrel 

and translational motion of the carriage on the lead screw. Trial experiments showed that at 

constant tension, it is possible to fabricate hollow tubular structures with helical angles of 50-

80o for paper ribbons and 30-85o for natural cellulosic fibers successfully.   

 

Keywords: Filament winding, ribbon winding, tubular structures, cellulosic composites, 

cross-section, hemp fiber, craft paper 
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ABSTRACT 

In this work a roller bender machine to shape circular structures with off-standard cross-

sections such as rims for boutique bicycles was designed and manufactured. The machine 

main body was assembled by joining the I beams via welding operation and fasteners and 

the rotational motion of the rollers is provided by an electric motor. Manually controlled 

hydraulic jack changes the height of the rollers incrementally at each step of the rolling 

process to bring the profiles to their desired radius. Stress distribution analyses of the metal 

profiles were modeled and were compared with the actual case. The existing roller bender 

machines used in industry are generally large and clumsy and conditioned for standard 

products. In this design we aimed to manufacture a portable and lighter machine compared 

to its commercial ones. 
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ABSTRACT 

There are no standards available to determine the bending stress of the internal asymmetric 

spur gears, in the literature. In this paper, standard ISO method is modified to determine the 

internal asymmetric spur gear bending stress. In this method, the drive side tangent angle at 

the critical bending stress section is equal to 60° for internal asymmetric spur gear tooth, but 

the coast side tangent angle at the critical section is calculated by using the kinematics of the 

generation of the gear coast side root fillet. The analytical results are verified by FEA results. 

 

Keywords: Internal asymmetric spur gear, bending stress 
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ABSTRACT 

Glass-mosaic is a decorative and functional coating material which is used for providing rich, 

nice and tasteful view in the exterior and interior spaces in terms of architecture. The mosaic 

arrangement made as a hand job has a high margin of error in production and increases 

costs. Today, production systems are transforming rapidly into flexible manufacturing 

system. For global competition, this production process is realized economically, more 

functionally and by using technology. On this work, a flexible production system has been 

developed for mosaic collate of glass mosaics which are performed by human hands for 

thousands of years. A two-axis counter (matrix) and sequencing system (operator) are 

designed and manufactured for sequencing of the mosaic pattern. Information about the 

mosaic pattern geometry are taken by a 2D graphics software with a bmp / jpeg format. 

Positioning of glass/ceramic mosaics in the color cartridge are realized into the mosaic 

pattern by a software which is developed by Mat lab programming language. 

 

Keywords: Flexible manufacturing system, Glass-mosaic, New production requirements, 

Sequencing system, Mosaic patterns. 
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ABSTRACT 

Hydrogen embrittlement (HE) is a common engineering definition, which can involve different 

types of fracture modes. Hydrogen embrittlement may come to scene as hydrogen attack, 

hydrogen blistering, hydriding phenomena and etc. Unfortunately, hydrogen may enter the 

steels from several sources during steelmaking or manufacturing processes, which lead to 

drastic degradation of the final performance of the products. As the high strength steels have 

a superior tendency in HE, the subject become crucial for the defense industry where the 

strength requirements are relatively high. Thanks to the researches which are mostly 

performed in last decade, the driving mechanism of HE can be modeled with finite element 

techniques. Advanced crystal plasticity codes are also commonly applied to HE modeling 

studies. More particularly, it could be stated that there are several solution approaches such 

as hydrogen enhanced decohesion (HEDE), hydrogen enhanced localized plasticity (HELP) 

and etc. in modeling of HE. The experimental studies show that the HE modeling results in 

successful prediction in hydrogen induced fractures. In this contribution a summary is 

provided regarding different modeling approaches in HE. And finally, some comparison is 

also made to observe the powerful and problematic sides of the present techniques.   

 

Keywords: hydrogen embrittlement, crystal plasticity models, high strength steels 
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ABSTRACT 

Inserted metal injection molding has been introduced as an alternative to produce large-

sectioned components. However, what should be taken into consideration in this method is 

the bonding of insert to the outer injected section. In this study, the effect of insert surface 

roughness on the amount of shear strength at the interface of insert and outer injected 

section has been investigated. Inserted components with diameter of 20 mm were fabricated 

consisting 12 mm inserts with varying surface roughness of Ra 0.4, 1.6 and 6.3. It is 

revealed that shear strength of bonding zone is depended on the interface surface 

roughness. The amount of shear strength is increased with specimens containing inserts 

with rough surfaces. 

 

Keywords: Inserted metal injection molding; Surface roughness; insert bonding, shear 

strength 
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ABSTRACT 

The aim of this work is to design and manufacture an easy to use melt flow index device to 

measure the single point melt viscosity of the thermoplastic polymers at a particular intermediate 

shear rate and temperature. Such a domesticly buit-in instrument will have low manufacturing cost 

so that it can be readily available for use in plastic processing facilities and laboratories at an 

affordable price. Melt flow index device is a quick and simple tool that can be used to compare 

various thermoplastic polymers according to their flow properties in shaping processes like 

extrusion and injection molding. Thus it represents a typical index which is commonly used for 

quality control of thermoplastics mainly polyethylene (PE) and polypropylene (PP). It is generally 

defined as the weight of the polymer extruded in ten minutes (g / 10 min) through a capillary die 

under pressure applied by dead weight. During the design stage of this work, we tried to ensure 

that the capillary die and piston are readily removable from the assembly so that cleaning after 

different polymer runs can be easily performed. Device calibration runs is performed by the 

commercially available HDPE Marlex 50100, Marlex 5502 BN and Sabic 5823 grades whose MFI 

values are well-established.      

Keywords: Melt-flow Indexer (MFI), Melt Viscosity, Polymer Processing 
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ABSTRACT 

Determination of static mechanical properties of alloys; such as yield strength and UTS, by 

simple hardness test is a popular research field because of ease of application, ability to 

determine local properties, lower cost of equipment. In this study, empirical correlations 

between mechanical properties of Sn-Bi alloys and their Vickers hardness values are derived 

by applying linear regression analysis on hardness and strain rate controlled tensile test 

results. For this, the amount of soft pro-eutectic phase is varied by casting alloys with 30%, 

40%, 50% Bi up to eutectic composition (57%Bi). The results indicate very good linear 

correlations between the Vickers hardness and yield strength, UTS and strength coefficient. 

However, statistically meaningful correlation could not be established between the hardness 

and the strain hardening exponent.     

 

Keywords: Vickers hardness, tensile strength, strain hardening exponent, Tin, Bismuth, Sn-

Bi alloy 
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