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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 Eskisehir. As the
Organizing Committee we had several meetings with the Eskisehir
Metropolitan and the two local Eskisehir municipalities: Odunpazari
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and Tepebasi, Eskisehir Chamber of Industry, Anadolu and Eskisehir
Osmangazi University Rectors, Regional Development Agency and
with Eskisehir 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 Hurriyet 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. ihsan Sabuncuoglu, Rector of Abdullah Giil
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. Pinar Mengug¢, Director of the Centre for Energy,
Environment and Economy (CEEE), Ozyegin 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 Odunpazari and Tepebasi 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 Eskisehir. 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 Eskisehir 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
Versan Kok of the Middle East Technical University, Professor Yildirim
Uctug of Atiim University, Professor Naci Gindogan of Anadolu
University and Professor Ihsan Sabuncuoglu of Abdullah Gill
University for their kind support. We would like to thank all keynote
speakers, Professor ihsan Sabuncuoglu, Mr. Cengiz Ultav, Professor
Pinar Menglg, Professor Yusuf Altintas, Professor Carla Tatiana Mota
Anflor and Professor Osman Erogul, 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 Oguzhan Yilmaz 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, Eskisehir, Bilecik
Development Agency, ESO, Eskisehir 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 Eskisehir.

The Organizing Committee

UMTIK 2018, 3-6 July 2018
Eskisehir, Turkey

XVii



xviii



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. Oguzhan YILMAZ
Eskisehir, Turkey
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JULY 3, 2018- TUESDAY

8:00 —-9:00 REGISTRATION
9:00 - 10:30 OPENING SESSION
10:30—-11:00 | COFFEE BREAK
(11) HALL INFORMATIK INFORMATIN
PANEL
“Expectations from technological developments and innovations in
11:00-13:00 . . . : e »
machine design and production for better and sustainable life
Moderator: Murat YETKIN
The editor-in- chief of the Hiirriyet Daily News
13:00 — 14:00 | LUNCH
(12) HALL INFORMATIK INFORMATIR
KEYNOTES SESSION
NEW GENERATION UNIVERSITIES FOCUSED ON SOCIETAL IMPACT
Keynote Speaker: Prof. Dr. ihsan SABUNCUOGLU
14:00 - 16:15
INNOVATION DYNAMICS
Keynote Speaker: Cengiz ULTAV
IMPACT OF ENERGY RESEARCH AND TECHNOLOGIES ON PEOPLE’S LIVES
Keynote Speaker: Prof. Dr. Pinar MENGUC
16:15-16:30 | COFFEE BREAK
(A0) HALL iINFORMATIK
INNOVATIONS IN DESIGN AND TECHNOLOGY FOR BETTER LIFE
16:30-18:00
(U18-18, U18-11, U18-95, U18-38) EORMATIH
20:00 WELCOME COCTAIL
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JULY 4, 2018- WEDNESDAY

(13) HALL iNFORMATIK

INFORMATIR
9:00-9:45 Keynote Speaker: Prof. Dr. Yusuf Altintas revETenSrEeRT
“Digital machining”
HALL 1 HALL 2 HALL 3
Al B1 C1
Metal Cutting | Special Session: Special Session:
9:45-11:15 Design for Hybrid
Transport Safety | Manufacturing
57,96 SA1, SA2, SA3 HM1, 97, HM3, 98
11:15-11:30 COFFEE BREAK
HALL 1 HALL 2 HALL 3
A2 B2 Cc2
Metal Cutting Il Special Session: Special Session:
11:30-13:00 s Design for Additive
Transport Safety Il Manufacturing |
25,29, 121 SA5, SA6, SA7 7,78, 84, 83
13:00-14:00 LUNCH
_ . (14) HALL INFORMATIK
14:00-14:45 SPONSORS SESSION INEORMATIN
HALL 1 HALL 2 HALL 3
A3 B3 Cc3
Process Modeling Special Session: Special Session:
Design for Additive
14:45-16:15 Transport Safety Il Manufacturing 1l
Keynote Speaker:
Prof. Dr. O. Erogul
90, 94, 87 SA8, 43,52 80, 67, 20
16:15-16:30 COFFEE BREAK
HALL 1 HALL 2 HALL 3
Ad B4 c4
Talash imalat Cesitli imal Usulleri Special Session:
16:30-18:00 Additive
Manufacturing 11l
19, 2,23,26 50, 120, 66 85,48, 76
20:00 COCTAIL PROLONGE
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JULY 5, 2018- THURSDAY

(I5) HALL INFORMATIK

Keynote Speaker:

INFORMATIR

Professor Carla Tatiana Mota Anflor

HALL 3

c5

9:00-9:45 “The use of boundary element method and
topological derivative for designing
components”
HALL 1 HALL 2
A5 B5 Symposium Program
9:45-11:15 Computati.onal Industry 4..0 Related
Mechanics Topics
42,13, 36 125, 126, 93,91
11:15-11:30 COFFEE BREAK
HALL 1 HALL 2 HALL 3
A6 B6 C6
Aerospace SPECIAL SESSION:
11:30-13:00 Engineering Additive
Manufacturing IV Symposium Program
35,55, 15, 46 58,112,113,114
13:00-14:00 LUNCH
] ) (16) HALL INFORMATIK IEORMATIN
14:00-14:45 SPONSORS SESSION e
HALL 1 HALL 2 HALL 3
A7 B7 C7
Computational Fluid Electrical Discharge
14:45-16:15 Dynamics Machining
Symposium Program
49,51, 54, 45 110,117,118
16:15-16:30 COFFEE BREAK
HALL 1 HALL 2 HALL 3
A8 B8 C8
16:30-18:00 Qtomo.ti\{w Malzeme ve N
Mihendisligi Malzeme Mekanigi .
Symposium Program
53, 56, 79, 99 27, 86
20:00 GALA DINNER
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JULY 6, 2018- FRIDAY

. (17) HALL INFORMATIK IFORMATIH
9:00-9:45 SPONSORS SESSION e
HALL 1 HALL 2 HALL 3
A9 B9 Cc9
9:45-11:15 Mechanical Design Materials Behavior Lazerle Kesme:
Tezgah Tasarimi
129, 108, 65, 63 69, 40, 127, 128 21, 30,72
11:15-11:30 COFFEE BREAK
(18) HALL INFORMATIK INFORMATH
PANEL . )
11:30-13:00 Additive manufacturing |n. Turkey: D.e\{elopmsnts, applications,
opportunities and difficulties
Moderator: Prof. Dr. Yusuf Kaynak
Department of Mechanical Engineering, Marmara University
13:00-14:00 LUNCH
14:00-18:00 City Tour
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JULY 5, 2018, THURSDAY

MINI SYMPOSIUM ON SURFACE INTEGRITY

9:15-9:25

OPENING SPEECHES
Assoc. Prof. Dr. Yusuf KAYNAK
Prof. Dr. Oguzhan YILMAZ

9:25- 11:15

SESSION 1
Chair: Prof. Dr. Oguzhan YILMAZ

9:25- 9:45

CNC Tel Elektro Erozyon Tezgahinda Tel Elektrot
Ozelliklerinin Yiizey Puruzliligiine Etkisinin Taguchi
Yontemiyle Modellenmesi

Hiiseyin GURBUZ, Sehmus BADAY, ibrahim HAMARAT

9:45 -10:05

UZAY VE HAVACILIK ALASIMLARININ ELEKTRIKSEL
EROZYONLA DELINMESI iSLEMINDE YUZEY BUTUNLULUGUNON
iINCELENMESI

Tohid ABBASI, Merve EKICI, Oguzhan YILMAZ

10:05-10:35

Rene 65 Siiper Alagsiminin Delik Delme Isleminde Farkli
Parametrelerin Taguchi Yontemiyle Analizi

Furkan BILGIC, Umit ER, Mustafa ULUTAN

10:35-10:55

3B Yazdiriimig Kompozitlerin Yazdirma Parametrelerinin Yiizey
Pirizliuligine Etkisinin Deneysel Incelenmesi

Tugce TEZEL, Volkan KOVAN, Eylip Sabri TOPAL

10:55- 11:15

Segici Lazerle Ergitme Yéntemi ile Uretilen Inconel 625 Alasimli
Pargada Yiizey Biitiinliigiiniin incelenmesi
Ozhan KITAY, Emre TASCIOGLU, Mustafa KAS, Safak NESLI,
Yusuf KAYNAK, Oduzhan YILMAZ

11:15- 11:30

COFFEE BREAK

11:30- 13:00

SESSION 2
Chair: Assoc. Prof. Dr. Yusuf KAYNAK

11:30- 11:50

AA 7075 Yaslandinimasinda Farkli On Gerinmelerin

Mekanik Ozelliklere Etkilerinin incelenmesi
Siileyman KILIC, llyas KACAR, Fahrettin OZTURK, Mevliit
SAHIN, Oguz ERDEM

11:50-12:10

Sekil Hafizali NiTi Alagimin Kuru, MQL ve Kriyojenik

Kosullarda islenmesinde Kesici Takim Aginmasiyla is

Pargasi Yiizey Kalitesi Arasindaki iligkinin Arastiriimasi
Ozhan KITAY, Yusuf KAYNAK

12:10-12:30

AISI 316L Celiginin Tornalanmasinda Kesici Takim
Formlarinin Yiizey Biitiinliigii Uzerine Etkisi

Hiiseyin GURBUZ, Ulvi SEKER, Firat KAFKAS

12:30-13:00

Piring Malzemelerin Delinmesi Siirecinde Kesici Takim

Yuvarlanma Yarigapinin g Pargasi Yiizey Biitiinliigiine Etkisi
Siileyman GICEK, Kadir ILBAY, Emre TASCIOGLU, Yusuf
KAYNAK
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13:00- 14:00

LUNCH

14:45- 16:15

SESSION 3
Chair: Assoc. Prof. Dr. Yusuf KAYNAK

14:45- 15:05

Ti6Al4V Surface Modification by Hydroxyapatite Powder Mixed
Electric Discharge Machining for Medical Application
Tahsin T. OPOZ, Hamidullah YASAR, Mark F. MURPHY ,Nihal
EKMEKCI, Billent EKMEKCI

15:05- 15:25

Powder Mixed Electrical Discharge Machining And
Biocompatibility: A State of the Art Review
Sudi KALAMAN, Hamidullah YASAR, Nihal EKMEKCI, Tahsin T.
OPOZ, Biilent EKMEKCI

15:25- 15:45

An Experimental Investigation of the Ultrasonic-Assisted
Machining of Ti-6Al-4V
F. Hayati CAKIR, Selim GURGEN,Sezan ORAK,M. Cemal
KUSHAN, M. Alper SOFUOGLU

15:45- 16:15

The Effect of Processing on the Surface and Subsurface
Characteristic of Plastic Injection Mold Steel

0. Saban KAMBER, Emre TASCIOGLU

16:15- 16:30

COFFEE BREAK

16:30- 17:50

SESSION 4
Chair: Prof. Dr. Oguzhan YILMAZ

16:30- 16:50

Effect of Machining Parameters on Workpiece Surface
Characteristics in Electric Discharge Drilling (EDD)

Oguz ERDEM, Can GOGUN, Ibrahim USLAN

16:50- 17:10

Design, Manufacturing And Evaluation of A DMLS Test Artifact for
Surface Texture and Form Characterization
Ozgiir POYRAZ, Ezgi Ugur SOLAKOGLU, Giiray AKBULUT,
Soner OREN, Cansinem TUZEMEN

17:10- 17:30

Abrasive Flow Machining of Aerospace Alloys
Kirgad GOV, Omer EYERCIOGLU

17:30- 17:50

Effects of Electrodes on Aerospace Alloys in Hole-EDM Process
Omer EYERCIOGLU, Kirsad GOV

17:50- 18:00

CLOSING SPEECHES

Prof. Dr. Oguzhan YILMAZ
Assoc. Prof. Dr. Yusuf KAYNAK

XXVi




JULY 3, 2018 (TUESDAY)

(11) Panel HALL INFORMATIK 11:00 - 13:00

“Positive reflections of the advances in machine design and production
technologies to the people’ s life in all aspects”

Moderator: Murat YETKIN

(12)  Keynotes Session HALL INFORMATIK 14:00 — 16:15

Chaired by: Prof. Dr. Yusuf ALTINTAS

“New generation universities focused on societal impact”
Keynote Speaker: Prof. Dr. hsan SABUNCUOGLU

“Innovation dynamics”
Keynote Speaker: Cengiz ULTAV

“Impact of energy research and technologies on people’s lives”
Keynote Speaker: Prof. Dr. Pinar MENGUC

Session: HALL INFORMATIK 16:30 — 18:00

(A0) Innovations in design and technology for better life

Chaired by: Mr. Cengiz ULTAV

The development of pilot production line of smart manufacturing in Taichung
City in Taiwan (U18-18)

Jiun CHEN and Tzuo-Liang LUO
Innovative smart enterprise-case studies (U18-11)
Marina CRNJAC, Marko MLADINEO, Ivica VEZA
Elderly and disabled centered design(U18-95)
Bilent YILMAZ

Walkmech 2.0: Conceptual design and structural analyses of an energy-
recycling transfemoral prosthesis for activities of daily life (U18-38)

Ramazan UNAL, Furkan BALTACIOGLU
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JULY 4, 2018 (WEDNESDAY)

(13)  Keynote Lecture HALL INFORMATIK 9:00 — 9:45

Chaired by: Prof. Dr. Pinar MENGUC

“Digital Machining”
Keynote Speaker: Prof. Dr. Yusuf ALTINTAS

Session: HALL 1 9:45-11:15

(A1) Metal Cutting |

Chaired by: Prof. Dr. Stuart BARNES

Effects of the rotational speed on the dynamics of micro cutting tools (U18-57)
Bekir BEDIZ

Virtual process simulation of orbital drilling operations (U18- 90)
Z. Murat KILIC, Yusuf ALTINTAS, Byron REYNOLDS, O. Mert OZTURK

Investigation of effect of minimum quantity lubrication technique on surface
roughness during milling of titanium alloy (ti-6al-4v) (U18- 96)
Khaled Ali OSMAN, Volkan YILMAZ, Hakki Ozgiir UNVER, Ulvi SEKER, S.
Engin KILIC

Special Session: HALL 2 9:45 -11:15

(B1) Design for Transport Safety |

Chaired by: Prof. Dr. Serpil ACAR

Impact performance evaluation of a crash cushion design using finite element
simulation and full-scale crash testing (U18- SA1)
Murat BUYUK, Ali Osman ATAHAN, Kenan KURUCUOGLU

Derivation of stiffnesses for comparison of vehicle performance in frontal
impacts (U18-SA2)

Selguk HIMMETOGLU

Investigating the effects of materials, geometric properties and modifications
on the crashworthiness of bumper and chassis system (U18-SA3)

Batuhan GURER, Volkan ESAT

Xxviii




JULY 4, 2018 (WEDNESDAY)

Special Session: HALL 3 9:45-11:15

(C1) Hybrid Manufacturing

Chaired by: Assoc. Prof. Dr. Gregory GIBBONS

Hybrid technologies: Technology overview and applications (U18- HM1)

Gregory J GIBBONS

Investigating the effects of process parameters on residual stress evolution in
Plasma Transfer Arc (PTA) cladding of Ti-6Al-4V (U18- 97)

Hadi MOZTARZADEH, Sampan SETH, Hoda AMEL, Gregory J. GIBBONS
The tool life investigation in hybrid manufacturing processes (U18-HM3)
Riccardo TOSSI

Automated remanufacturing enabled by hybrid manufacturing technologies
(U18- 98)

Peter-Jon SOLOMON

Session: HALL 1 11:30 - 13:00

(A2) Metal Cutting Il

Chaired by: Prof. Dr. Ali UNUVAR

Grinding operation of a workpiece with an unknown shape considering tool
deflection compensation (U18- 25)

Abdulhamit DONDER, Masoud LATIFINAVID, E. ilhan KONUKSEVEN

Design for manufacturability: Determination of minimum manufacturable wall
and floor thickness of machined parts by utilizing finite element analysis (U18-
29)

Candas URUNGA

Investigating the effect of milling parameters on residual stresses of Ti64
(U18- 121)

Ramazan NAMLU, Okan Deniz YILMAZ, Caner SIMSIR
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(B2) Special Session: HALL 2 11:30 - 13:00
Design for Transport Safety ||

Chaired by: Prof. Dr. Memis ACAR

Evaluation of soil conditions and post embedment depth on guardrail safety
performance (U18- SA5)

Ali Osman ATAHAN, Murat ORNEK, Murat BUYUK, Ercan EPSILELI
Hazard perception test design suitability for older drivers (U18-SA6)

B. Serpil ACAR, Grace SMALLEY

Traffic safety at median ditch: Steel vs concrete barrier performance
comparison using computer simulation (U18-SA7)
Ayhan Oner YUCEL, Ali Osman ATAHAN, Turan ARSLAN, Umur Korkut
SEVIM

Special Session: HALL 3 11:30 - 13:00

(C2) Additive Manufacturing |

Chaired by: Assoc. Prof. Dr. Ozgiir UNVER

A technological and business perspective of additive manufacturing for
defense industry (U18- 7)

Kivilcim ERSOY

Effects of liquefier design on thermal profile in fused filament fabrication
based additive manufacturing process (U18-78)

Tugrul OZEL
Design and fabrication of large-size FFF 3D printer (U18-84)
Gokberk SERIN, Hakki Ozgiir UNVER

Coaxial additive manufacturing of continuous carbon fiber composites (U18-
83)

Bahattin KOG, Gizem GOKCER

(14)  Sponsors Session HALL INFORMATIK 14:00 — 14:45

Chaired by: Mr. Tahir FIDAN

XXX




JULY 4, 2018 (WEDNESDAY)

Session: HALL 1 14:45 - 16:15

(A3) Process Modeling

Chaired by: Prof. Dr. Ali Riza YILDIZ

An alternative approach for thermal modeling of welding operations: semi-
analytical source method (U18-94)

Baris CETIN, Barbaros GETIN, Yigit KUSCU, Kevin COLE

Finite element modeling of machining particle-reinforced aluminum metal
matrix composites (U18-87)

Nakka LOTFY RAKE, Samad NADIMI BAVIL OLIAEI, Sadik Engin KILIC

Special Session: HALL 2 14:45 - 16:15

(B3) Design for Transport Safety Ill

Chaired by: Dr. Selcuk HIMMETOGLU

Crash safety protection for wheelchair occupants using human body models
(U18-SA8)

Susana LOPEZ-SANCHEZ, B. Serpil ACAR, Richard Frampton

Analysis of a coach side flap under cyclic loads (U18-43)

Burkay DEMIR, Zeki Mert BARUT, Umut AKTAS

Topology optimization of an automobile brake system component under
dynamic loading conditions (U18-52)

Betll S. YILDIZ

XXXI
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Special Session: HALL 3 14:45 - 16:15

(C3) Additive Manufacturing Il

Chaired by: Prof. Dr. Nuri DURLU

“applications of additive technologies in medicine”
Invited Speaker:  Prof. Dr. Osman EROGUL

Additive manufacturing of the military oriented medical devices with
stereolithography method (U18-67)

Erdem inang BUDAK, Osman EROGUL
Practice-oriented metal AM process simulation and optimization (U18-80)
Michel PEREME, Patrick MEHMERT

Effects of structural hybrid design of CoCr-alloy scaffolds fabricated by
selective laser melting for biomedical applications (U18-20)

EMRE OZEREN, Mihrigil ALTAN

Session: HALL 1 16:30 — 18:00

(A4) Talagh imalat

Chaired by: Prof. Dr. Ali ORAL
Jant uretimi talagli imalat prosesinde parametrik programlama (U18-19)
Kagan DALAK, Kaan GUNGOR, ismail CGAKIRGOZ, Ugur AYBARC

GH4169 siiperalasiminin yiiksek hizli islemede testere disi talag olusumunun
sayisal simiilasyonu (U18-2)

Mehmet AYDIN

CFRP/Al istifli yapinin geleneksel matkaplarla delinebilirligi (U18-23)
Erman AYDIN, Muammer NALBANT

Doévme piston lretiminde siireg gelistirilmesi (U18-26)

Ali UNUVAR, Hiiseyin SARIKAYA
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Session: HALL 2 16:30 — 18:00

(B4) Cesitli imal Usulleri

Chaired by: Asst. Prof. Dr. Cemal Merih SENGONUL
Sekil hafizali poliliretanin enjeksiyonla kaliplanmasinda eksik baski (U18-50)
Sikran KATMER, Cetin KARATAS

Toklugu yiiksek WC-Co T kanal gakinin performans arastirmasi (U18-120)

Harun KOCAK, Mehmet SUBASI, Asghar SAFARIAN, Cetin KARATAS,
Ulvi SEKER
Kaynak hiicrelerinde endiistri 4.0 uygulamalarn (U18-66)

Gokhan YENIKAYA, Sibel YENIKAYA, Ugur HATIPOGLU

Special Session: HALL 3 16:30 — 18:00

(C4) Additive Manufacturing Il1

Chaired by: Asst. Prof. Dr. Evren YASA

Design of a quadcopter arm for additive manufacturing using optimization and
lattice structures (U18-85)
Recep Muhammet GORGULUARSLAN, Siikrii Taha AKSQY, Tarkan
TURNACILAR, Aybars Feyzi KOKSAL
Selective laser melting process simulation of AISi10Mg alloy to predict part
distortions (U18-48)

Emrecan SOYLEMEZ, Ebubekir KOG, Mert COSKUN

High vibration absorptive body production for turning cutting tools with
additive manufacturing technology (U18-76)

Tugrul SOYUSINMEZ, Ozgiican GUZELIPEK, Goékge AKKUS

Plasma Transfer Arc (PTA) cladding for additive manufacturing (AM) of metal
alloys (U18-58)

Hadi MOZTARZADEH, Sampan SETH, Hoda AMEL, Gregory J. GIBBONS
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JULY 5, 2018 (THURSDAY)

(I5) Keynote Lecture HALL INFORMATIK 9:00 — 9:45

Chaired by: Prof. Dr. Sergey SHEVTSOV

“The use of boundary element method and topological derivative for
designing components”

Keynote Speaker: Prof. Dr. Carla Tatiana Mota ANFLOR

Session: HALL 1 9:45-11:15

(AS) Computational Mechanics

Chaired by: Assoc. Prof. Dr. Hakan ARGESO

Damage identification in a cantilever beam using modal strain energy (U18-42)
Allan DOMINGUES, Tharcisio SANTOS, Carla ANFLOR, Sergio
CARNEIRO

Performance evaluation of micro-textured cutting tools in dry machining of

Inconel 718 using FE simulation (U18-13)

Eren KAYA, irfan KAYA

Finite elements analyzing of the effect of crack on stress and strain in

honeycomb structure from ABS polymer materials (U18-36)

Bekir YALCIN, Berkay ERGENE

Numerical analysis for non-linear heat transfer problems using DRM (U18-130)

Daniel FURTADO, Guilherme GONGCALVES, Carla ANFLOR, Besim
BARANOGLU

Session: HALL 2 9:45 - 11:15

(BS) Industry 4.0 related topics

Chaired by: Dr. Z. Murat KILIC

Determination of the spring-back angle by image processing in bending of
high strength steels (U18-93)
Baris CETIN, Eren BILLUR, Besim BARANOGLU, Murat Mutlu YILMAZ,
Tirkay MURATOGLU
Literature-based identification of behavioral modules for social robots using
design structure matrix (U18-91)

ilayda OZER, Ziihal ERDEN
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Session: HALL 1 11:30 - 13:00

(A6) Aerospace Engineering

Chaired by: Prof. Dr. Carla Tatiana Mota ANFLOR

Lay-up design optimization for the loaded-carrying tubular structure made of
orthotropic composite (U18-35)

Sergey SHEVTSOV, Igor ZHILYAEV, Natalia SNEZHINA, Jiing-Kae WU

Numerical simulation of lateral jet in a supersonic missile using
computational fluid dynamics (U18-55)

Efe C. DAGLI, M. Halok AKSEL

Prediction and prevention of manufacturing distortion of aerospace
composite structures (U18-15)

Nursev ERDOGAN, Selim DINCER, Giiray ERTEGI, R. Ecmel ECE
Design and cold flow experimental procedure of a pintle injector (U18-46)
Berksu ERKAL, Biilent SUMER, M. Haluk AKSEL

Special Session: HALL 2 11:30 - 13:00

(B6) Additive Manufacturing IV

Chaired by: Asst. Prof. Dr. Besim BARANOGLU

Design and development of an additive manufacturing system for metal
printing (U18-112)

S. Shahid MUSTAFA, Ismail LAZOGLU

Using multi-axis additive manufacturing in support-less part fabrication (U18-
113)

Mohammed A. ISA, Ismail LAZOGLU
Robotic additive manufacturing of tooling for composite structures (U18-114)

. E. YIGIT, Shaheryar A. KHAN, Ismail LAZOGLU
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(16) Sponsors Session  HALL INFORMATIK 14:00 — 14:45

Chaired by: Assoc. Prof. Dr. Zihal ERDEN

Session: HALL 1 14:45 - 16:15

(A7) Computational Fluid Dynamics

Chaired by: Asst. Prof. Dr. Besim BARANOGLU

CFD simulation of train fire in the Istanbul metro tunnel (U18-49)
M. iiter BILGE, Haluk AKSEL

Cartesian mesh generator with adaptation to boundary layer (U18-51)
Merve OZKAN, Ozgiir Ugras BARAN, M. Haldk AKSEL

Experimental and numerical investigation of coaxial pressure swirl injectors
(U18-54) o
Onur BARAN, Yusuf OZYORUK

Session: HALL 2 14:45 - 16:15

(87) Electrical Discharge Machining

Chaired by: Prof. Dr. Abdiilkadir ERDEN

Stamping die production with wire electro-discharge machining of Vanadis 10
and K393 tool (U18-110)

Orhan CAKIR, Aliseydi CELIK, Emre CELIK

Experimental Investigation of Machining Characteristics for Al2014 Alloy
Reinforced with TiB2 Composites in Powder-Mixed EDM (U18-117)

Gokhan KUCUKTURK, Javad JOUDI, Recep CALIN, Ulvi SEKER, Hakan
GURUN, Omid Farid AHMADINIA

An Investigation of Material Removal Rate and Tool Wear Rate in Powder
Mixed EDM Machining Process of Al2014 Alloy Reinforced with B4C
Composites (U18-118)

Gékhan KUCUKTURK, Omid Farid AHMADINIA, Recep CALIN, Ulvi
SEKER, Duran KAYA, Javad JOUDI
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Session: HALL 1 16:30 — 18:00

(A8)  Otomotiv Miihendisligi

Chaired by: Assoc. Prof. Dr. Selguk HIMMETOGLU

Tasit elemanlarinin optimum yapisal modelinin belirlenmesi (U18-53)
Ali Riza YILDIZ

Yeni nesil yiiksek mukavemetli gelikler ile garpisma performansi yiiksek tagit
tampon ve darbe emici gelistiriimesi (U18-56)

Ali Riza YILDIZ, Emre DEMIRCI

Termoplastik garpigsma kutularinda aliiminyum kopiik takviyesinin garpisma
karakteristigine etkisi (U18-79)
Betiil Giilgimen CAKAN, Murat REIS, Cihat ENSARIOGLU, Hiiseyin
KOLUK, Harun YENI, Agah UGUZ, Mustafa Cemal CAKIR
Yol disi (off-road) arag icin cift enine yon vericili bagimsiz aski sisteminin
tasarimi ve analizi (U18-99)

Gorkem BALKAN, Nusret Sefa KURALAY, Mustafa Umut KARAOGLAN

Session: HALL 2 16:30 — 18:00

(B8) Malzeme ve Malzeme Mekanigi

Chaired by: Assoc. Prof. Dr. Orhan CAKIR

Diisiik yogunluklu hafif AZ91 Mg alagiminin aginma davraniginin ETIAL 150 Al
alagimi ve FR-4 cam takviyeli epoksi kompoziti ile deneysel karsilagtiriimasi
(U18-27)

Bekir YALCIN, Emre AYKAN
Kompozit sargili basingl kaplarda ¢atlak analizi (U18-86)
Muzaffer CETIN, Kemal YAMAN, Bora YILDIRIM

XXXVil
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(I7)  Sponsors Session HALL INFORMATIK 9:00 — 9:45

Chaired by: Mr. Baris CETIN

Session: HALL 1 9:45-11:15

(A9) Mechanical Design

Chaired by: Prof. Dr. Ulvi SEKER

Lab-scale ribbon winding machine design and fabrication (U18-129)
Tolga AKIS, C. Merih SENGONUL, Asude AYDOGAN, Burak BAGCI, Kaan
INAM, Ozgiin OGRETMEN
Design and manufacture of a roller bender machine for bicycle rims (U18-108)
C. Merih SENGONUL, Hakan KALKAN, Tolga AKIS, Burak BAGCI, Kaan
INAM, Ozgiin OGRETMEN, Asude AYDOGAN
Analytical method for bending stress of internal asymmetric spur gears (U18-
65)
Mahir Gékhan ORAK, Metin AKKOK
2D manufacturing equipment for the glass-mosaic products (U18-63)
Murat SAHIN, Biilent YILMAZ

Session: HALL 2 9:45 -11:15

(B9) Materials Behavior

Chaired by: Assoc. Prof. Dr. Volkan ESAT
A comparative study on hydrogen embrittlement mechanisms (U18-69)
Burak BAL, Mustafa YERLITAS, Barig GETIN, Halim MECO
The effect of insert surface roughness on shear strength of inserted metal
injection molded components (U18-40)
Asghar SAFARIAN, Mehmet SUBASI, Cetin KARATAS
Design and Manufacture of a Melt-Flow Indexer (U18-127)
Merih $engoniil, Hakan Argeso, Berat Serefoglu, Bahtiyar Duran, Deniz
Nikbay, Derya N. Koyuncu, Tugge Ozkan, Giilsen Kéroglu, Caglar
Ceylan, M. Heval Demirci
Prediction of tensile mechanical properties of Tin-Bismuth alloys by Vickers
hardness test (U18-128)
Nuri Alkilani, Rasim Kéksal Ertan, Caner Simsir, Merih Sengénul
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Session: HALL 3 9:45-11:15

(C9) Lazer Kesme: Tezgah Tasarimi

Chaired by: Prof. Dr. M. Cemal CAKIR

Kesim kontrolii yapabilen, yiiksek proses hizina sahip gelismis lazerli sa¢
kesim tezgahinin tasarimi (U18-21)
Sinan GANDAS, Oktay CELENK, Feridun AY, Cem SEVIK, Nihan KOSKU
PERKGOZ
Lazer kesim tezgahi icin kompozit Y-eksen kopri imalati (U18-30)

Oktay CELENK, Ali DURMUS, Kadir CAVDAR
Endiistriyel fiber lazer makinesinde képri tasarimi ve Optimizasyonu (U18-72)
Abdullah OZKAN, Hagmet Cagri SEZGEN

(18) Panel HALL INFORMATIK 11:30 - 13:00

“Additive manufacturing in Turkey: Developments, applications, opportunities
and difficulties”
Moderator: Assoc. Prof. Dr. Yusuf KAYNAK

XXXIX
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? The 18" International Conference on Machine Design and Production
July 3 — July 6 2018, Eskisehir, Turkey

About the Speaker
Prof. Dr. ihsan SABUNCUOGLU

Prof. Sabuncuoglu 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. Sabuncuoglu 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 Francais 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. Sabuncuoglu 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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July 3 — July 6 2018, Eskisehir, Turkey

About the Speaker

Cengiz ULTAV

Born in Eskisehir 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 Kog, Sabanci and Eczacibasi. 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 TUBISAD 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.



? The 18" International Conference on Machine Design and Production
July 3 — July 6 2018, Eskisehir, Turkey

About the Speaker
Prof. Dr. Pinar MENGUGC

Professor M. Pinar Mengig¢ 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.

1"
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About the Speaker

Prof. Dr. Yusuf ALTINTAS

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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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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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.

17



ABSTRACTS

18



19



20
? The 18" International Conference on Machine Design and Production
July 3 — July 6 2018, Eskisehir, Turkey

THE DEVELOPMENT OF PILOT PRODUCTION LINE OF SMART MANUFACTURING IN
TAICHUNG CITY IN TAIWAN (U18-18)

Tzuo-Liang LUO, TzuoLiangLo@itri.org.tw, ITRI, Hsinchu, Taiwan 31057, R.O.C.
Jiun CHEN, jiunchen@itri.org.tw, ITRI, Hsinchu, Taiwan 31057, R.O.C.

ABSTRACT

Smart manufacturing or Industry 4.0 , in which digital technologies such as, IOT, cloud
computing, etc. are applied to manufacturing systems, has been one of the primary tools
developed in recent year among the industrialized countries for making the economic going
further or even solving social issues, especially in the case of Taiwan encountering the turning
point of its industry.

The sharing including state of the art processes, tooling and application of IT technology
across the activity of manufacturing, is about the establishment of the pilot production line of
smart manufacturing for the purpose that the evolution could be accelerated and make impact
of the industry, to deliver quality of better working life and solve the issue of ageing population
of workforce in Taiwan as a consequence of improved efficiency.

As far as the smart manufacturing is concerned, according to the industrial survey in Taiwan,
there are more than 80% of companies which are small and medium enterprises contributing
the foundation of production value and workforce, but less than 20% of them have adopted
digital technologies due to less comprehension of those tools. However, it is important that
smart manufacturing is not only implemented mostly by large companies, there should be
more SME being able to catch up the path. The public demonstration as a learning model, is
designed and selectively located in the Taichung city which is a highly industrialized city
surrounding with the manufacturing sectors like aerospace, machinery, bicycle and their
supply chains, for SME to gain knowledge of the application as the solution for strengthen their

business competiveness and expand the beneficial result throughout the industry in Taiwan.

Keywords: Smart manufacturing, Industry 4.0, Taichung City, Pilot production line
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ABSTRACT

The innovative smart enterprise represents new ways of production and organization within
manufacturing company. Digitalization has a big progress and it affects production systems.
It changes the way of work in manufacturing companies. The digitalization impacts every
step in the production system and brings more flexible manufacturing processes. To
introduce digitalization in manufacturing processes, it is necessary to create better conditions
for easier and more meaningful implementation. It means that standardized and well
organized work is crucial. The lean methodology could be the first step for the innovative
smart enterprise. This paper shows Croatian model of innovative smart enterprise that
serves companies to find a way for implementation and definition of their own objectives and
priorities according to the current state of Croatian industry. Two case studies show that it is

possible to improve their work with Croatian model of the innovative smart enterprise.

Keywords: Industry 4.0, Innovative Smart Enterprise, Croatian model (HR-ISE model)
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ELDERLY AND DISABLED CENTERED DESIGN (U18-95)

Bulent YILMAZ, bulent.yilmaz@bilecik.edu.tr Bilecik Seyh Edebali University, Bilecik,
Turkey

ABSTRACT

The number of elderly and disabled people in the world population is increasing dramatically.
According to the data of United Nations Population Fund, OECD-EU and TUIK-Turkey;
nearly 12.3% of the world's population is elderly (60 years and over) and 15% is individuals
with disabilities (such as in seeing, hearing, walking, touching, speaking and learning). With
this data; it can be concluded that today, approximately 900 million elderly and 1 billion
disabled individuals live in the world. In addition, about 200 million of these disabled people
are in need of special care. Demographic shows that societies are getting elder and number
of the disabled individuals is on increase. For today and future, this is a crucial problem.
Daily routine for elders and disableds is very tough. They can experience hardness on
entertainment, education, working life and health. Some scientific and technological
disciplines, such as industrial design, industrial engineering, ergonomics, geriatrics, make
effort for the needs of these individuals. To increase the quality of life of these people, new
products and technologies are being developed.

In this study, we discussed the the needs of the elderly and disabled individuals in the
context of the “elderly and disabled centered design”. We hope that this point of view has

potential to form a new area in universal design.

Keywords: Elderly and disabled individuals, universal design, elderly and disabled centered

design

22



23
? The 18" International Conference on Machine Design and Production
July 3 — July 6 2018, Eskisehir, Turkey

WALKMECH2.0: CONCEPTUAL DESIGN AND STRUCTURAL ANALYSES OF AN
ENERGY-RECYCLING TRANSFEMORAL PROSTHESIS FOR ACTIVITIES OF DAILY
LIFE (U18-38)

M. Furkan BALTACIOGLU, furkan.baltacioglu@agu.edu.tr Abdullah Gul University, 38080,
Kayseri, Turkey
Ramazan UNAL, ramazan.unal@agu.edu.tr Abdullah Gul University, 38080, Kayseri, Turkey

ABSTRACT

This paper presents the conceptual design of an energy-recycling transfemoral prosthesis
providing daily activities, e.g. walking, sit-to-stand and stair climbing. The design is the
second phase of a prosthesis called WalkMECH which was designed for providing ankle
push-off power during walking by storing and exchanging energy for the ankle and knee
joints. In this study we improved the design for providing weight acceptance with a knee
flexion, sit-to-stand and stair climbing motions with defining elastic elements according to
biomechanical data. Following the CAD model of the conceptual design, we implemented

structural analysis for ankle and knee to evaluate the design.

Keywords: Elderly and disabled individuals, universal design, elderly and disabled centered
design
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ELEMENT SIMULATION AND FULL-SCALE CRASH TESTING (SA1)
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Kenan KURUCUOGLU, info@ulukur.com, Ulukur Plastic Traffic Products, 34870, istanbul,
Turkey

ABSTRACT

Crash cushions are designed to gradually absorb kinetic energy of an impacting vehicle and
bring it to a controlled stop within an acceptable distance while maintaining a limited amount
of deceleration acting on the occupants. These cushions are used to protect errant vehicles
from hitting rigid objects, such as poles and barriers located at exit locations on roads.
Impact performance evaluation of crash cushions are attained according to EN 1317-3
standard based on various speed limits and impact angles. Crash cushions can be designed
to absorb the energy of an impacting vehicle by using different material deformation
mechanisms, such as metal plasticity supported by airbag folding or damping.

In this study, a new crash cushion system, called Ulukur Crash Cushion or UCC, is
developed by using linear low-density polyethylene (LLDPE) containers supported by
embedded plastic energy absorbing tubes as dampers. Steel cables are used to provide
anchorage to the design. Crashworthiness of the system was evaluated both numerically
and experimentally. Finite element model of the design was developed and solved using LS-
DYNA, where the impact performance was evaluated considering the EN 1317 standard.
Following the simulations, full scale crash tests were performed to determine the
performance of the design in containing and redirecting the impacting vehicle. Both the
simulations and crash tests show acceptable agreement. Further crash tests are planned to

fully evaluate the crashworthiness of the new crash cushion system.

Keywords: Crash Cushion; Crash Test; Simulation; LS-DYNA; EN 1317; Road Safety;
Energy Absorption, Linear Low Density Polyethylene.
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DERIVATION OF STIFFNESSES FOR COMPARISON OF VEHICLE PERFORMANCE IN
FRONTAL IMPACTS (SA2)

Selguk HIMMETOGLU, s.himmetoglu@hacettepe.edu.tr Hacettepe University, Mechanical
Engineering Department, 06800, Ankara, Turkey

ABSTRACT

The stiffnesses of the structural elements of a vehicle plays an important role in the vehicle’s
crash performance and in the design of restraint systems. In this study, crash test data
obtained from US New Car Assessment Program (NCAP) are utilised to derive the overall
frontal stiffnesses of selected cars that underwent full-width fixed rigid barrier (FWRB) impact
at impact speeds of 40 km/h and 56 km/h. A method to derive the stiffnesses is proposed
which is used in conjunction with a generic lumped-mass car model. The presented lumped-
mass modelling approach is an efficient tool that can be used in several stages of design for

vehicle safety and in accident reconstruction.

Keywords: Vehicle stiffness, Head-on frontal collision, Lumped-mass modelling
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MODIFICATIONS ON THE CRASHWORTHINESS OF BUMPER AND CHASSIS SYSTEM
(SA3)

Batuhan GURER, batuhangrer@gmail.com Middle East Technical University, 06800,
Ankara, Turkey

Volkan ESAT, evolkan@metu.edu.tr Middle East Technical University — Northern Cyprus
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ABSTRACT

Accidents are one of the main reasons of death for people across the globe, among which
automobile accidents are a major portion resulting in fatalities and various injuries.
Crashworthiness aims to affect the design of the structure of the vehicle so that it absorbs as much
energy as it can which is sustained from an impact by plastically deforming in a controllable
behaviour. The current trend in automobile design and manufacturing is to increase the number of
lightweight and recycled components that forms the vehicle. However, using unconventional
materials might affect the strength and energy absorption capabilities of the automobile chassis
and body that may induce a change in the crashworthiness of the vehicle. This study aims to bring
insight into the effects of various conventional as well as lightweight and recycled bumper-chassis
systems on vehicle crashworthiness subjected to full-frontal impacts through computational
modelling. Investigations are carried out for improving crashworthiness through the use of different
materials, various profile thicknesses andmodifications on the system geometry. Various finite
element models embodying several bumper-chassis systems such as with crush zone, with
hexagonal cross-section, with runner, and with range hood are generated and simulated to
evaluate the design choices and modifications. Crush force efficiency and specific total strain
energy absorbed are used as decisive parameters in assessing the systems. It is observed that
some of the geometrical modifications have improved crash performance of the bumper and
chassis system. The best alternative as a material is suggested to be “Recycled 7175 aluminium”
with its light weight and considerably high impact energy absorption performance.

Keywords: bumper, chassis, finite element analysis, crush force efficiency, specific energy

absorption.
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EVALUATION OF SOIL CONDITIONS AND POST EMBEDMENT DEPTH ON
GUARDRAIL SAFETY PERFORMANCE (SA5)

Ali Osman ATAHAN, atahana@itu.edu.tr, istanbul Technical University, istanbul, Turkey
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ABSTRACT

Guardrails are passive road restraint systems used at roadsides and medians to improve
road safety. Crashworthiness of guardrail systems is evaluated through full- scale crash
testing. Design parameters, such as post type, soil characteristics, guardrail properties, post-
soil interaction and post embedment depth play an important role in the test outcome. In this
paper, effect of guardrail post embedment depth and soil characteristics on dynamic impact
behavior of a guardrail design is evaluated. Field tests as well as finite element simulation
results were used to compare impact performance. Three different soil properties and seven
different post embedment depths are assessed as test parameters. A 1000 kg pendulum
device was used to apply the dynamic load on guardrail posts. Deceleration as well as post
movement during impact were recorded to make comparisons. Optimum post embedment

depth charts were constructed based on soil properties.

Keywords: Guardrail; post; soil properties; embedment depth; impact; safety.
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HAZARD PERCEPTION TEST SUITABILITY FOR OLDER DRIVERS (SA6)
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ABSTRACT

Research has shown that an increase in life expectancy and quality of life in the Western
world has similarly given rise to increases in the number of older licenced drivers using their
automobile as their primary mode of transport. Older drivers typically drive far less than
younger drivers however, ‘fatalities per mile driven’ data indicates that older drivers have the
greater risk of being involved in a fatal crash.

In this study, the experiments were conducted with 50 drivers representing a range of
different age groups. A sample of the UK driving licence examination is ‘Hazard Perception’
video clips were used to measure the drivers’ reaction time for the apparent risks. An Eye
tracking device was also used to trace and record eye fixations. Reaction time and gaze
related data were collected while drivers were asked to identify hazards in the video clips.
Case studies were used to simulate driving in various environments such as town, urban,
rural and motorway driving.

Analysis of the reaction time data sets reveals that the older drivers’ hazard perception do
not follow a regular pattern and is in general inconsistent. Further comparisons, by including
the eye-tracking data, reveal the reasons behind the inconsistencies. The research suggests
that the reaction time data collected by using hazard perception tests alone are not suitable

to measure the hazard perception of older drivers.

Keywords: hazard, perception, age, elderly, eye-tracking, safety.
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University, Dept. of Civil Engineering, Hatay, Turkey

ABSTRACT

In Turkey, concrete V-shaped ditches are formed at the median section of divided highways to
provide drainage. Recent accidents showed that these ditches actaully present safety risks for
vehicles entering medians. Vehicles either cross over the ditch, roll over or are trapped inside the
ditch depending upon the mass, size, speed and angle of the vehicle entered. To overcome this
safety risk and reduce the severity of these accidents longitudinal barriers are installed along these
ditches. Currently in Turkey steel barriers are extensively used to improve traffic safety at median
ditches. In this paper, crash performance of a steel and a concrete barrier used at medians with
ditches are compared. A standard steel EDSP-1.33 barrier and a newly developed concrete C470
barrier models have been constructed and impact simulations were performed when they are
installed at ditch slope break point. A nonlinear finite element program LS-DYNA is used for the
analysis. A 13,000 kg bus model is used to impact both barriers in accordance with European
standard requirements. Simulation results show that when steel EDSP-1.33 barrier is used the bus
has the potential for excessive penetration into the ditch with significant barrier deformation.
Moreover, the barrier damage is extensive resulting increased maintenance costs. On the other
hand, concrete C470 barrier successfully contains and redirects 13,000 kg bus impact with minimal
barrier deformation and safety risk. Even though concrete barrier slides toward inside the ditch bus
does not enter the ditch area and exits the barrier in a stable manner. Therefore, to increase traffic
safety at ditches located at median section of divided highways in Turkey utilization of newly
developed concrete barrier C470 is recommended.

Keywords: Ditch; Traffic Safety; Simulation; Concrete Barrier; Steel Barrier; LS-DYNA;
Divided Highway.
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CRASH SAFETY PROTECTION FOR WHEELCHAIR OCCUPANTS USING HUMAN
BODY MODELS (SAS8)
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3TU, UK

ABSTRACT

In motor vehicle crashes, wheelchair occupants have an increased risk of death and serious injury
compared to non-disabled adults. Despite this, vehicle safety design is still currently assessed with
crash test dummies and computational dummy/human models that only represent the non-disabled
population. Even for this population, only a small number of body and seating attitudes are used.
Available anthropometric data for the wheelchair user population revealed substantial differences
in sitting height and body dimensions of the pelvic and shoulder regions compared to the
corresponding values for standard adult crash test dummies. Hence, there is a need for improved
tools to address wheelchair occupant safety when developing and evaluating the performance of
the restraint systems used by wheelchair- seated occupants, and a need for wheelchair designs
that facilitate the correct use and positioning of belt restraints. In this paper we present a
preliminary modelling study to investigate the effects of the anthropometric features of wheelchair
users on occupant responses in frontal crashes using Human Body Models. In this study, a
subject-specific human body model scaled from the MADYMO human body model mid-size male to
the average anthropometry of twenty wheelchair users was developed. Occupant responses
between the Hybrid Il model, the MADYMO human body model mid-size and the scaled human
model were compared in frontal crash (20g/48km/h) sled simulations with the occupant models
sitting on a manual wheelchair secured with 4-point tiedowns and restrained with a 3-point
occupant restraint system. The results suggest that in frontal impact sled tests, the scaled human
model experienced greater head and hip excursions and torso angle, which indicates a higher
submarining risk. Simulations of wheelchair occupants predicted significantly higher risks of injuries
to the thorax and lower extremities and a higher submarining risk compared with non-disabled
occupants. Simulations with parametric human body models capable of representing the diversity
of the wheelchair population can provide a means of improving protection for individuals who differ
in size, shape and position from the surrogates typically used for restraint optimisation.
Keywords: disable, occupants, safety, modelling, human
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ANALYSIS OF A COACH SIDE FLAP UNDER CYCLIC LOADS (U18-43)
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ABSTRACT

The main objective of this study is to determine whether the coach side flap material and
supports are strong enough for a certain amount of life cycle, also to optimize the weight by
eliminating unnecessary supports and cost by choosing an optimum material. This study is
aimed to model coach side flaps kinematically to obtain the forces acting on the flap cover
and carrying out non-proportional fatigue analysis based on opening and closing cases. The
flap is modeled and also the Rigid Body Simulation is performed in CATIA. The piston forces
modelled as preloaded linear springs with a small amount of damping which is determined
based on real opening timing of the flaps. The fatigue analysis is performed in ANSYS
Workbench according to the reaction forces obtained from the simulation results from
CATIA. Since there is no correlation between the boundary and load conditions in opening
and closing cases, non-proportional fatigue method is used. The results were compared with
two different available aluminum materials. Also some case studies with elimination of some

support structures are performed.

Keywords: Coaches, side flaps, fatigue, AIMg3 H12, AIMg3 H22
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TOPOLOGY OPTIMISATION OF AN AUTOMOBILE BRAKE SYSTEM COMPONENT
UNDER DYNAMIC LOADING CONDITIONS (U18-52)

Betiil Sultan YILDIZ, betulsultan.yildiz@gmail.com Bursa, Turkey

ABSTRACT

The topology of the structure has an important effect in achieving the design goals. The
purpose of topology optimization is to find the best use of material in a specific design area.
Topology optimization provides an initial design concept for designers in R&D departments
of the automobile companies. In this research, the optimal design of a vehicle brake pedal
was determined using a topology optimization approach. The solid model of a brake pedal
was design using Catia software. Altair Optistruct was used for topology optimization. After
topology optimization, material was removed from some region of the initial design. In this
research, optimal layout of vehicle brake pedal under dynamic loading conditions is
determined using topology optimisation approach. The result shows that the weight of a new

designed brake pedal was reduced as compared to the initial design.

Keywords: Structural design, Gravitational search, Hybrid Optimization
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HYBRID TECHNOLOGIES: TECHNOLOGY OVERVIEW AND APPLICATIONS (U18-HM1)

Gregory J. GIBBONS, G.J.Gibbons@warwick.ac.uk, WMG, University of Warwick,
Coventry, UK

ABSTRACT

Hybrid Manufacturing is an exciting emerging range of technologies that take the
advantages of Additive Manufacturing (e.g design freedom, design complexity,
material efficiency, component integration) and subtractive manufacturing (e.g low
cost, high accuracy, good surface finish) to provide environmentally and financially
sustainable manufacture of high value products, and / or repair and remanufacturing
of used products.

Keywords: Hybrid manufacturing, sustainable manufacturing, remanufacturing
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Coventry, UK, CV4 7AL

ABSTRACT

The evolution of residual stresses during Plasma Transferred Arc (PTA) cladding of Ti-6Al-
4V was investigated. The PTA cladding was used as an Additive Manufacturing (AM)
process to build parts in a layer-by-layer fashion. The process parameters were therefore
defined based on the PTA cladding and AM process. A series of results from two residual
stress measurement techniques provided a baseline to understand the effect of this metal-
based AM technology on residual stress evolution and hence geometrical accuracy of the
PTA AM components.

Keywords: Plasma Transferred Arc (PTA), Additive Manufacturing (AM), Titanium Alloy,

Residual Stress, Neutron Diffraction, Synchrotron X-ray Diffraction, Contour Method
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THE TOOL LIFE INVESTIGATION IN HYBRID MANUFACTURING PROCESSES (U18-
HM3)

Riccardo TOSSI, National Center for Additive Manufacturing , Coventry, UK

ABSTRACT

Despite the many benefits which additive manufacturing brings compared to traditional
manufacturing methods, it suffers from limitations in the size, accuracy/surface of parts
which can be produced and the speed of production. Hybrid AM offers a potential solution to
these and helps to integrate AM into conventional manufacturing process chains. This paper
presents the results of the EU H2020 funded Open Hybrid project, where a flexible solution
based around interchangeable processing heads is being developed. We demonstrate 5 axis
machine tool and large scale gantry systems for repair of high value engineering parts from

the energy, mining and automotive sectors.

Keywords: Additive manufacturing, Open Hybrid, hybrid manufacturing, direct energy

deposition, platform.
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ABSTRACT

Hybrid Manufacturing is an exciting emerging range of technologies that take the advantages
of Additive Manufacturing (e.g design freedom, design complexity, material efficiency,
component integration) and subtractive manufacturing (e.g low cost, high accuracy, good
surface finish) to provide environmentally and financially sustainable manufacture of high

value products, and / or repair and remanufacturing of used products.

Keywords: Hybrid manufacturing, sustainable manufacturing, remanufacturing
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ABSTRACT

In the recent years the enhancements in destructive technologies necessitate higher
requirements for survivability; both for mine, ballistic and IED protection. At the same time,
payloads increase and mobility requirements are becoming more and more challenging.
These trends make lightweight design indispensable. Besides, another trend is the
increasing the number of variants for different missions, which results in smaller amounts of
serial production. The need of prototypes often utilized in land vehicle industry as technology
demonstrators necessitate the use of fast and flexible manufacturing techniques. All these
trends and needs make additive manufacturing (AM) technologies a favorable production
process if combined with the appropriately optimized design for AM. On the other hand, cost
efficiency is becoming more and more important. Additional constraint for ground vehicles in
AM is the large component sizes. This study presents the view of FNSS Savunma Sistemleri
A.$. on additive manufacturing technologies taking all these constraints and boundary

conditions into account to determine the deployment and road mapping strategy.

Keywords: Additive Manufacturing, Land Vehicles, Road mapping Techniques
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ABSTRACT

Material extrusion processes such as fused filament fabrication (FFF) are among the most
widely used additive manufacturing (AM) technologies. The fused filament fabrication
process consists of simultaneously feeding and melting a filament of polymer material
through a computer controlled liquefier. The material then flows through the nozzle under
pressure, which must fully solidify while remaining in extruded shape. Deposited layers are
fused together as the melted material quickly solidifies to form layers of a solid 3-D object.
The key elements are material feed mechanism, liquefier, print nozzle, build surface and
environment. The general applications are production of prototypes during product
development phase, short series production runs where tooling cost is high, and parts with
high geometrical complexity which cannot be produced by means of conventional
manufacturing. The liquefier, core of a material extrusion system, is a metal block with a
channel designed for the filament to flow through. Often, time evolution of temperature as
recorded by thermography and adhesion behavior of filament are investigated by
considering main process parameters, such as filament dimensions and material, sequence
of deposition and environment temperature. In this paper, thermal behavior of material

extrusion liquefier with varying heat sink designs and cooling fan speeds is analyzed.

Keywords: Fused filament fabrication, liquefier, temperature, heat sink
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ABSTRACT

Additive manufacturing, also known as “3D printing” keeps diffusing into many industries with
a rapid pace. The greatest advantage of 3D printers is that it allows the designers to produce
a prototype in a very short time that can be tested and quickly remodeled if necessary. This
significantly reduces the required time to advance from the design phase to the final product.
Another great advantage is manufacturing components which have very complex and
precise forms through this technique. It is also possible to speed the process of
manufacturing of complex parts which can be produced in a long time with conventional
methods. In this paper, the design and fabrication of a large size FFF 3D delta printer, also

the challenges encountered during the fabrication are presented.

Keywords: 3D Delta Printer, Fused Filament Fabrication (FFF), Thermoplastic Polymer
Materials
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ABSTRACT

In this paper, a extrusion based coaxial additive manufacturing method has been developed
for additively manufacturing of continuous carbon fiber reinforced thermoplastic (PLA)
composites for improving the mechanical properties of the manufactured parts compared to
pure thermoplastic materials. The effect of embedding continuous carbon fiber as a
reinforcement and PLA, in the form of a pellet, as a thermoplastic matrix material is
examined experimentally. A special coaxial nozzle, which supplies the continuous carbon
fiber and PLA pellets separately, is developed for printing continuous carbon fiber reinforced
thermoplastic composites. After the 3D printing process, the tensile and flexural (3-point
bending) mechanical tests were conducted. The results from the mechanical tests showed
that continuous carbon fiber reinforced PLA composite resulted in higher tensile and flexure
test values than pure PLA.

Keywords: Additive Manufacturing, Continuous Carbon Fiber Composites, 3D Coaxial

Printing.
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ABSTRACT

Although powder bed fusion metal additive processes such as Selective Laser Melting offer
unique advantages in the production of light weight, complex parts, major challenges, such
as keeping stress and distortion levels as low as possible remain. This is achieved by
performing a number of stages such as 3D-printing, heat treatment and machining. The final
result depends on a combination of parameters through the process chain, which leads to
time consuming and costly trial-and-error iterations.

Numerical simulation can help shorten the process design stage and improve quality by
virtually opimizing the different parameters involved. Distortions, can be predicted at an early
stage and minimized by improving the support structures and pre-distorting the part. A
concept based on the Simufact Additive software is presented and discussed. Examples are

shown and an outlook into future developments is given.

Keywords: Additive Manufacturing, Powder Bed Fusion, Process Chain, Numerical
Simulation, Finite Element Method, MARC Solver, Analysis Scale, Optimization
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ABSTRACT

The additive manufacturing have been used by researchers in academy, engineers in
industry and other users for consumer products over the 30 years. On the contrary of
machining, additive manufacturing has some serious advantages which are production
complexity, process speed, less swarf during manufacturing and nullary operation to setup
manufacturing. In addition to various material which is using in additive manufacturing make
possible for production in medical sector with additive manufacturing technologies. In this
study an additive manufacturing technique, which is stereolithography, have been used to
produce a military oriented medical device. 5 different version have been designed and one
useful prototype have been produced with downward stereolithography printing using with
photopolymer resin. The developed medical device, which is called military tourniquet
system, is a smart system which can communicate with GPS, GSM and Bluetooth for
different task. Thanks to the system’s robust structure, injured person can be applied the
system both are their arm and leg extremities. When the system starts, the required force is
applied on the injured extremities, then the injured location information, the tourniquet force
and application time information is sent a central to inform injured health conditions and call
a medics or first aid teams. The smart tourniquet system is not only use in the military field

but also it can use in civilian area to prevent emergency injuries.

Keywords: Additive manufacturing, stereolithography, medical device, smart tourniquet,

extremity injury
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ABSTRACT

The production of scaffold structures for biomedical applications by using Additive Manufacturing
(AM) has become widespread due to possibility of the customized fabrication depending on the
demands of the patient. However, design of the scaffold is seriously important in improving the
mechanical and biological properties of the product. In this study, Selective Laser Melting (SLM)
was used to fabricate CoCr-alloy scaffolds consisting of different hybrid designs with the constant
porosity ratio and strut diameter. In designing the scaffolds, a computed tomography of a human
femur was processed by medical image processing software and 3D model of the human femur
was obtained. The hybrid designs of scaffolds were composed of dodecahedron, grid,
grid+dodecahedron structures with partially-dense and fully-dense external sidewalls. After
designing, scaffold samples for compression test and cell adhesion test were fabricated from
CoCr-alloy powders on the SLM machine. In order to observe the variation in mechanical strength
of the scaffolds according to the developed designs, compression test was performed. Cell
adhesion test (MTT-cytotoxicity) was applied to investigate the cell adhesion ability of the scaffolds.
The results indicated that although hybrid scaffolds had the same porosity ratio and the same strut
diameter, they showed apparent variations both in mechanical and biological properties.

It has been seen that scaffold having partial dense sidewall within hybrid structure showed %14,6
of higher mechanical strength in comparison with non-hybrid structure. Cell viability of the scaffolds
showed variations due to the developed designs. As a result, it could be claimed that scaffolds with
complex designs fabricated by SLM method are promising for future applications due to the
satisfactorily increments in mechanical strength and cell viability

Keywords: Additive manufacturing, selective laser melting, scaffold, porous scaffold, lattice
structure, hybrid design, medical image processing
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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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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 AlISi10Mg 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 um 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

49



50
? The 18" International Conference on Machine Design and Production
July 3 — July 6 2018, Eskisehir, Turkey

ROBOTIC ADDITIVE MANUFACTURING OF TOOLING FOR COMPOSITE STRUCTURES
(U18-114)

I. E. YiGIT, iyigit13@ku.edu.tr Koc University, 34450, Istanbul, Turkey
Shaheryar A. KHAN, skhan17@ku.edu.tr Koc University, 34450, Istanbul, Turkey
Ismail LAZOGLU, ilazoglu@Kku.edu.tr Koc University, 34450, Istanbul, Turkey

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
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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
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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 pm 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 AI-MMC, Particles distribution,
debonding of reinforcement patrticle, 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.

Keywords: Modal Strain Energy Method, Damage Identification, Finite Element Method
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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 (oym) 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.

Keywords: Fracture behaviour, Honeycomb structure, Tensile forces
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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 Linklt Smart 7688 Duo. The
purpose of this presented system is to replace PC by Linklt Smart 7688 Duo. It used Linklt
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 0.13um
and signal stability is about 0.06um. 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
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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).

Keywords: Lateral jet control, Computational Fluid Dynamics, Numerical simulation
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ABSTRACT

Autoclave manufacturing technigue 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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70



71
? The 18" International Conference on Machine Design and Production
July 3 — July 6 2018, Eskisehir, Turkey

CFD SIMULATION OF TRAIN FIRE IN THE ISTANBUL METRO TUNNEL (U18-49)

M. ilter BILGE, ilter.bilge@meconyapi.com Middle East Technical University, 06800,
Ankara, Turkey
Haluk AKSEL, aksel@metu.edu.tr Middle East Technical University, 06800, Ankara, Turkey

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.

Keywords: Metro Tunnel, CFD, Fire 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.

Keywords: Coaxial Pressure Swirl Injector, Phase Doppler Particle Analyzer (PDPA),
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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.
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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.

Keywords: Stamping Die, Wire Electrodischarge Machining, Tool Steels
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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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AN INVESTIGATION OF MATERIAL REMOVAL RATE AND TOOL WEAR RATE IN
POWDER MIXED EDM MACHINING PROCESS OF AL2014 ALLOY REINFORCED WITH
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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 (B4C, / 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, B,C,/2014Al
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LAB-SCALE RIBBON WINDING MACHINE DESIGN AND FABRICATION (U18-129)

Tolga AKIS, tolga.akis@atilim.edu.tr, Atilim University, 06830, Ankara, Turkiye

C. Merih SENGONUL, merih.sengonul@atilim.edu.tr, Atilim University, 06830, Ankara,
Turkiye

Asude AYDOGAN, aydogan.asude@student.atilim.edu.tr, Atilim University, 06830, Ankara,
Turkiye

Burak BAGCI, bagci.burak@student.atilim.edu.tr, Atilim University, 06830, Ankara, Tiirkiye
Kaan INAM, inam.kaan@student.atilim.edu.tr, Atilm University, 06830, Ankara, Tiirkiye
Ozgiin OGRETMEN, ogretmen.ozgun@student.atilim.edu.tr, Atilim University, 06830,
Ankara, Turkiye

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-

800 for paper ribbons and 30-850 for natural cellulosic fibers successfully.

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

cross-section, hemp fiber, craft paper
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DESIGN AND MANUFACTURE OF A ROLLER BENDER MACHINE FOR BICYCLE RIMS
(U18-108)
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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 | 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.

Keywords: Profile bending, bicycle rim, profile, bending
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ANALYTICAL METHOD FOR BENDING STRESS OF INTERNAL ASYMMETRIC SPUR
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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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THE EFFECT OF INSERT SURFACE ROUGHNESS ON SHEAR STRENGTH OF
INSERTED METAL INJECTION MOLDED COMPONENTS (U18-40)
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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. Itis
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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JANT URETIMIi TALASLI IMALAT PROSESINDE PARAMETRIK PROGRAMLAMA (U18-
19)
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OzZET

Bireysel tasit kullanicilar igin jantlar sadece emniyet pargasi degil ayni zamanda estetik bir
nitelige de sahiptir. Bu nedenle 6zellikle son yillarda jantlarin goriinen (stil) yizeyleri daha
ince federler ve geometrik olarak uUretilebilirligi daha hassas tasarimlara sahip olmaktadir.
Gerceklestirilen tasarimlarin kompleksliginin artmasi nedeniyle talash imalat siireglerine
yonelik proses ¢alismalari da artmaktadir. Gergeklestirilen bu calisma; algak basing dékum
yontemi ile Uretilen aliminyum alasimli jantlarin 6n ylzey geometrilerinde Uretim kaynakli
nedenlerden dolayi olusan sekilsel deformasyonlari, nihai Urtin Gretim toleranslari iginde
kalacak sekilde talagli imalat surecinde kompanze edebilecek yeni bir takim yolunun islenen
her bir janta 6zgl otomatik olarak olusturulabilmesini esas almaktadir. Boylece jant

Uretiminde talash imalat streglerinden kaynaklanan fireler azaltiimaktadir.

Anahtar Kelimeler: Talagh imalat proses iyilestirme, Uretim verimliligi, Fire azaltma, Siireg

iyilestirme
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PARAMETRIC PROGRAMMING OF METAL CUTTING PROCESSES IN RIMS
PRODUCTION

ABSTRACT

Wheels are not only a safety feature but also an aesthetic quality for individual vehicle users.
For this reason, the visible surfaces of wheels have more critical designs that are finer feders
and geometrically producible especially in recent years. Process works for machining
processes are also increasing, due to the increase in the complexity of the final product
designs. This study is based on the fact that a new tool path which can compensate for the
geometrical deformations caused by production-related reasons in style surface geometries
of aluminum alloy wheels produced by low pressure die casting method can be automatically
generated in the final product production tolerances for each wheel processed. Thus the

amount of wastage resulting from machining processes in wheel manufacturing is reduced.

Keywords: Machining process improvement, Production efficiency, Wastage reduction,

Process improvement
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GH4169 SUPERALASIMININ YUKSEK HIZLI iSLEMEDE TESTERE DiSi TALAS
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OzZET

Bu calismada, GH4169 sliper alagiminin testere disi talag olusumu mekanizmasi
similasyonunu yapmak igin iki boyutlu dik kesme sonlu elemanlar modeli kurulmustur. Sonlu
elemanlar yontemi yazilimi ABAQUS/Explicit kullanilarak yiksek hizli igleme sureci
incelenmistir. ilk olarak talag morfolojisi ele alinmig ve daha sonra sirasiyla talasta olugan
efektif plastik gerinim, gerilme dagilimi, sicaklik alani ve kesme kuvveti egrisi analiz
edilmistir. Sonuclar, GH4169 super alasimini yiksek hizli islemede testere disi talas

olusumu mekanizmasinin adyabatik kaymaya dayal oldugunu géstermistir.

Anahtar Kelimeler: Sonlu elemanlar yontemi, GH4169 slper alagimi, yiksek hizl isleme,

testere disi talas
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NUMERICAL SIMULATION OF SERRATED CHIP FORMATION IN HIGH SPEED
MACHINING OF SUPERALLOY GH4169

ABSTRACT

In this paper, two-dimensional orthogonal cutting finite element model was constructed to
simulate the serrated chip formation mechanism of superalloy GH4169. The high speed
machining process was studied using the finite element method software ABAQUS/Explicit.
The chip morphology was firstly considered, and then the effective plastic strain, the stress
distribution, the temperature field in the chip and the cutting force curve were analyzed. The
results showed that the serrated chip formation mechanism was based on the adiabatic
shearing in high speed machining of superalloy GH4169.

Keywords: Finite element method, GH4169 superalloy, high speed machining, serrated chip
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OZET

Bu calismada, CFRP/AI7075 istifli yapinin farkli matkap kaplama tirleri ve farkli delme
yontemleri ile islenmesinde kaplama turleri ve delme yontemlerinin karsilastiriimasi
amaglanmistir. Bu baglamda kuru kesme sartlarinda 50m/dk sabit kesme hizi ve
0.05mm/dev sabit ilerleme degerinde, Ug farkli kaplama turd (TiAIN kaplamali karbir, elmas
kaplamali karbir, kaplamasiz karbir) ve ug¢ farkl delme metodu (dogrudan delme, talas
bosaltarak delme, gagalama) kullaniimistir. Kaplama tiuriine ve delme metotlarina gére
takimlar karsilastirimigtir. Ozellikle CFRP delik giriglerinde olusan kusurlar, kuvvet degerleri,
takimlardaki agsinmalar ve talas yapilar incelenmistir. Sonug olarak CFRP/AI7075 istifli
yapinin kaplamasiz karbur takim ile dogrudan delme yénteminde daha iyi sonuclar verdigi

g6zlenmistir.

Anahtar Kelimeler: Karbon Fiber, CFRP/Al istifli delme, delaminasyon
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MACHINABILITY OF CFRP/AL STACKED MATERIAL WITH CONVENTIONAL DRILLS

ABSTRACT

In this study, it is aimed to determine the most suitable coating type and drilling method
when CFRP/AI7075 stacked is processed with different types of drilling and different drilling
methods. The stacked material was processed without using a cutting fluid at a cutting speed
of 50m/min and feed rate of 0.05mm/rev. Three different coatings (TiAIN and diamond
coated wolfram carbide (WC) and uncoated WC) and three different drilling methods (direct,
evacuation and pecking) was used. The sets were compared in terms of the coating types
and drilling methods. Especially delaminations at the CFRP hole entry, tool wear, formation
chip formation and cutting forces were observed. In conclusion, it was found that the direct
drilling with uncoated carbide tools gave better results in stacked drilling of CFRP/AI7075 in

comparison to those obtained with other tools and using other methods.

Keywords: CFRP, CFRP-AI stacked drilling, Delamination
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OZET

Son yillarda aliminyum pistonlara alternatif olan dévme gelik piston Uretimi ve Uretim
sureglerinin gelistirilmesi bir gereksinim haline gelmistir. Celik pistonlarin tretimi dévme,
hassas dokim, sirtinme kaynagdi ve talagh imalat ydontemleri kullanilarak yapiimaktadir. Bu
galismada yeni bir tornalama islem planlama metodolojisi ddvme ¢elik piston igin
uygulanmistir. Celik piston Uretim siregleri tek tek ele alinarak gelistiriimesi ve her bir
surecin optimizasyonu yapilmistir. Yapilan deneysel galisma sonrasinda 4140 malzeme igin
ikinci dereceden takim dmur denklemi elde edilmis ve Uretim zamaninin minimizasyonu
dusunulerek sureg parametrelerinin optimizasyonu gergeklestiriimistir. Mevcut tretim
suregleri ile optimize edilen yeni Uretim sureclerinin kargilagstirmasi yapilarak sonuglar

degerlendirilmistir.

Anahtar Kelimeler: Dévme Celik Piston, Piston Talagli imalat Siireci, Kesme Parametreleri

Optimizasyonu
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PROCESS DEVELOPMENT FOR MACHINING FORGED STEEL PISTONS

ABSTRACT

Being an alternative to aluminum pistons, the manufacturing of forged steel pistons and
improvement of manufacture processes has become a necessity. The manufacturing of steel
pistons are carried out using the methods forging, precision-casting, friction welding and
machining. In this study, a new process planning methodology is implemented for turning
forged steel pistons. Steel piston manufacturing processes are treated one by one and each
process is improved and optimized. An experimental study is performed to find the
relationship between the cutting parameters and the tool-life for C4140 material that pistons
are made from. A second-degree equation for tool-life is obtained based on the experimental
results. Process parameters are then optimized to minimize the unit production time.
Optimized results are compared against the existing conditions to show how much

improvement is obtained.

Keywords: Forged Steel Piston, Process Improvement, Steel Piston Machining Process,

Cutting Parameters Optimization
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SEKIL HAFIZALI POLIURETANIN ENJEKSIYONLA KALIPLANMASINDA EKSIK BASKI
(U18-50)
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OZET

Sekil hafizali polimerler (SHP) iki veya daha fazla seklin ayni parga lizerinde depolanabildigi
ve bir uyarici (sicaklik, nem, elektrik akimi, pH vb.) vasitasiyla parganin sahip oldugu sekiller
arasinda form degistirebilmesine imkan veren malzemelerdir. Bu tip malzemelerden uretilen
pargalarin genellikle bir kalici sekli ve bir veya birden gok gegici sekli olabilmektedir. Sekil
hafizali pargalarin kalici sekli genellikle kaliplama yontemleriyle veriimektedir. Bu da
kaliplama yoéntemlerinin pargalarin kalici sekli Gizerindeki etkilerini dnemli kilmaktadir. Bu
calismada sicaklik duyarl sekil hafizali termoplastik politiretanin (SHPU) enjeksiyonla
kaliplanmasinda gerceklesen eksik baskilara kaliplama sartlarinin etkileri incelenmistir.
Enjeksiyonla kaliplama streci alti farkli enjeksiyon kaliplama parametresiyle irdelenmistir.
Kaliplama sonucunda eksik dolan numuneler “1”, tam dolan numuneler “2” grubunda
siniflandiriimistir. Sonuglar enjeksiyonla kaliplanmis SHPU numunelerdeki eksik baski
Gizerinde en etkili parametrenin enjeksiyon sicakligi oldugunu ve bunu enjeksiyon basincinin
takip ettigini géstermistir. Yiksek enjeksiyon sicakliginda numuneler tam dolarken
enjeksiyon sicakhgi dustiikge eksik baskilar olusmustur. Orta ve yiksek enjeksiyon
basinglarinin etkisi neredeyse ayni olurken diisik enjeksiyon basinci eksik baskiya neden

olmustur.

Anahtar Kelimeler: Sekil hafizali politiretan, kalici sekil, enjeksiyon kaliplama, eksik baski,
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SHORT SHOT IN INJECTION MOLDING OF SHAPE MEMORY POLYURETHANE PARTS

ABSTRACT

In this study, the effects of molding conditions on short shot of a temperature sensitive
thermoplastic shape memory polyurethane (SMPU) (Diaplex MM 4520 (Ether type)) during
injection molding were investigated. Some properties of SMPU are glass transition
temperature (Tg): 45°C, melt flow index (MFI): 48 g/10min, tensile strength at glassy phase:
55 MPa and at rubbery phase: 10 MPa, density: 1,25 g/cm3. Injection molding process was
examined with six different molding parameters. These are injection (500-600-700 bar) and
packing (%40-%50-%60 of the injection pressure) pressures, melt (195-200-205°C nozzle
temperature) and mold (30-40-45°C) temperatures, packing (6-9-12s) and cooling (15-22,5-
30s) times. Taguchi’s orthogonal design table was applied as the table of design of
experiment.

The specimens were molded in a shape circular tensile test bar as a special formed. At the
end of molding process, the specimens have short shot were classified as “1” and the
specimens have full shot were classified as “2”. The obtained data were processed by
analysis of variance (ANOVA) (a = 0,05) via the SN Ratio (Signal/Noise Ratio) of the
Taguchi test design evaluation criterion. SN ratio was calculated by the formulation “larger is
better”. The results show that the most effective parameter on the short shot of molded
SHPU samples was the melt temperature, followed by the injection pressure. The packing
time (p = 0,07) was also found to be significant at a = 0,1 significance level. At higher
injection temperatures, the specimens were fully filled but when the injection temperature
decreased, short shots occurred. While the effect of medium and high injection pressures
was almost the same, the lower injection pressure caused the short shot. The specimens
were fully filled at the long packing time. Full filling of the specimens was observed at the
higher levels of mold temperature and packing pressure, although they were found to be
insignificant as a result of the ANOVA. No significant difference was observed between the

levels of cooling time.

Keywords: Shape memory polyurethane, permanent shape, injection molding, short shot,

melt temperature, injection pressure
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TOKLUGU YUKSEK WC-Co T KANAL GAKININ PERFORMANS ARASTIRMASI (U18-
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OzZET

Bu ¢alismada, Toz Enjeksiyon Kaliplama ile Uretilen toklugu yiksek WC-Co T kanal gakinin
talas kaldirma performansi arastiriimistir. Deneyler, 0,01-0,025 mm/dis ilerleme, 200-300-
400 m/dak kesme hizlarin da ve Al 7075 T6 malzemesi iizerinde yapilmistir. llerleme ve
kesme hizina bagli olarak élcllen kesme kuvvetleri ve ylzey puruzluluk degerleri yekpare
karbur T ¢aki sonuclari ile karsilastinimistir. Calismada her iki takim incelendiginde diglerde
kirik, birlesme boélgesinde ayrilma veya herhangi bir sorun olmadigi, ilerleme degeri arttikca
yuzey purizltltk degerinin her ikisinde de yukseldigi belirlenmistir. Kesme kuvvetleri ve
yuzey purizltlugu bakimindan takimlar kargilastirildiginda yekpare karbur takima gére yeni
gelistirilen takimla, kesme kuvvetlerinin ortalama % 25,69 ve yuzey purizIlGliginin % 5

daha dusuk ¢iktigi tespit edilmistir.

Anahtar Kelimeler: WC-Co kesici takim, Toz enjeksiyon kaliplama, T kanal ¢aki, Al 7075
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THE PERFORMANCE INVESTIGATION OF HIGH TOUGHNESS WC-Co T CUTTING
TOOL

ABSTRACT

In this study, cutting performance of the high toughness WC-Co T cutting tool produced by
Powder Injection Molding was investigated. The experiments were carried out with 0,01-
0,025 mm/tooth feed rates and 200-300-400 m/min cutting speeds on Al 7075 T6 material.
Measured values of cutting forces and surface roughness depends on feed rate and cutting
speed were compared with results of solid carbide T cutting tool. They were determined that
teeth were no broken, there was no separation in joining area or there was no any problem
when both cutting tools were examined, and value of surface roughness increased as feed
rate increased. Compared T cutting tools in terms of cutting forces and surface roughness,
they were found that obtained 25.69 % lower cutting forces and 5 % lower surface
roughness on average by the newly developed T cutting tool according to the solid carbide T
cutting tool.

Keywords: WC-Co cutting tool, Powder Injection moulding, T channel tool , Al 7075

98



? 18. Uluslararast Makina Tasarim ve Imalat Kongresi
3 Temmuz- 6 Temmuz 2018, Eskisehir, Tiirkiye
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OzZET

Endustri 4.0 devrimi, 6zellikle son yillarda popiilerligini giderek arttirmaktadir. Endustri 4.0
kapsaminda birgok endistriyel donanim Uzerinde galisiimig, endustriyel ekipmanlarin
¢ogunun sureg bilgileri sayisallastiriimis ve merkezi bir sunucuya aktariimigtir. Bu endustriyel
donanimlar takim tezgahlari, endustriyel robotlar ve presler, bikme veya kesme makinelerini
icerir, ancak bunlarla sinirli degildir. Caismamizda, ézellikle nadiren ¢alisiimis bir alan olan
kaynak makinelerine odaklandik. Bu galisma, bir test dizenegi Uzerinde gergeklestirilmistir.
Test diizenegi, bir kaynak makinesi, bir operatoér, bir kaynak parametre sensor grubu, bir
operator izleme ve veri girisi yazihmi ve bir merkezi sunucudan olusur. Test dizenegi
vasitasiyla kaynak parametreleri algilanir, toplanir ve gergek zamanli olarak iglenir ve bilgi
sunucusuna aktarilir. Toplanan parametreler kaynak akimi, kaynak gerilimi ve tel besleme
hizidir. Amag OEE'yi (Genel Ekipman Verimliligi) belirlemek ve kaynak parametrelerini takip
etmektir. Sistem kaynak parametrelerini takip ederek kaynak kalitesi ile ilgili uyarilarda
bulunmaktadir. Calismada ayrica kestirimci bakim ¢aligmalari igin bir altyapi olusturulmasi

amaglamaktadir.

Anahtar Kelimeler: Endustri 4.0, Gazalti Kaynak, Kestirimci Bakim

99



? 18. Uluslararast Makina Tasarim ve Imalat Kongresi
3 Temmuz- 6 Temmuz 2018, Eskisehir, Tiirkiye

INDUSTRY 4.0 APPLICATIONS AT WELDING CELLS

ABSTRACT

Industry 4.0 revolution have been increasing its popularity in recent years. Within the scope
of Industry 4.0, many industrial equipment have been studied, the process information of
majority of industrial equipment have been digitized and transferred to an information server.
These industrial equipment include but not limited with machine tools, industrial robots, and
presses, bending or cutting machines. In our study we especially focused on welding
machines, as a rarely discussed case. In this research, a test layout have been
implemented. Using the test layout, the welding data are sensed, aggregated and processed
in real-time and transferred to the information server. The test system consists of a welding
process sensor, an operator dashboard software and an information server. The parameters
that it collects are welding current, welding voltage and wire feed speed. The aim is to
determine the OEE (Overall Equipment Efficiency) and follow-up the process parameters.

The study also aim to build an infrastructure for predictive maintenance studies.

Keywords: Industry 4.0, Predictive Maintenance, Arc Welding
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TASIT ELEMANLARININ OPTIMUM YAPISAL MODELININ BELIRLENMESI (U18-53)
Ali Riza YILDIZ, aliriza@uludag.edu.tr, Uludag Universitesi, 16059, Bursa

OzZET

Gunumuzde rekabet sartlarinin gitgide zorlagmasi, yakit emisyonlarinin azaltilmasi yéniinde
firmalara gelen yogun baskilar yeni yaklasimlarin gelistiriimesini ve kullanilmasini zorunluluk
haline getirmistir. Yapisal optimizasyon yéntemleri 6zellikle topoloji optimizasyon yaklagimi
bu baglamda en yaygin kullanilan yéntemlerden birisidir. Bu ¢alismada 6zellikle ticari
araglarin surgili kapilarinin agma-kapama sirasinda kizak Gizerinde belirlenen bir eksende
kaymasini saglayan tagit stirgu kolunun optimum yapisal modelinin belirlenmesi calismasi
yapilmistir. Tasit stirgu kolunun optimum yapisal modelinin belirlenmesi igin topoloji

optimizasyonu yaklagimi kullaniimigtir.
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101



$ 18. Uluslararast Makina Tasarim ve Imalat Kongresi
3 Temmuz- 6 Temmuz 2018, Eskisehir, Tiirkiye

DETERMINATION OF OPTIMUM STRUCTURAL MODEL OF VEHICLE ELEMENTS

ABSTRACT

Today, competitive pressures are becoming increasingly difficult and the intense pressure
from the firm to reduce fuel emissions has made it necessary to develop and use new
approaches. Structural optimization methods, especially topology optimization approach, are
one of the most widely used methods in this context. In this study, a study was made to
determine the optimum structural model of the vehicle slider arm, which provides sliding of
the sliding doors of commercial vehicles on a specified axis on the slide. A topology
optimization approach has been used to determine the optimum structural model of the

vehicle slider arm.

Keywords: Computer aided design, Structural optimization, Vehicle components
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YENI NESIL YUKSEK MUKAVEMETLI GELIKLER iLE GARPISMA PERFORMANSI
YUKSEK TASIT TAMPON VE DARBE EMICI GELISTIRILMESI (U18-56)
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OzZET

Rekabet sartlarinin ¢ok fazla artmasi nedeniyle otomotiv endustrisi karayolu tasitlarinin
guvenligini artirirken es zamanl olarak arag hafifletme galismalarina da odaklanmak
zorunda kalmistir. Bu baglamda tasit guvenlik sistemlerinin geleneksel malzemeler yerine
yeni geligtirilen malzemeler kullanilarak tasarlanmasi en gincel aragtirma konularindan
birisidir. Yeni nesil yuksek mukavemetli gelikler yapisal 6zellikleri nedeniyle tasit glivenliginin
arttinlmasini saglamak yaninda tasitin hafifletimesine de gok 6nemli katkida bulunmaktadir.
Bu ¢alisma kapsaminda, tasitlarda pasif guivenlik sistemi olarak kullanilan ve yeni gelistirilen
bir tampon ve darbe sénumleyiciden olusa 6n gévde sisteminin yeni nesil ¢elikler kullanilarak

garpisma analizleri yapilmistir.
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DEVELOPMENT OF VEHICLE BUMPER BEAM AND ENERGY ABSORBERS USING
NEW GENERATION HIGH STRENGTH MATERIALS

ABSTRACT

In recent years, there have been lots of studies in automotive industry to improve safety
(crash) and fuel economy of vehicles. Advanced high-strength steels (AHSS) are new
generation steels that provide extremely high strength for crash safety. Also, AHSS
contribute to produce lightweight cars with their characteristic of usability with thinner sheet
thickness than conventional steels. In this study, crash box and bumper beam used as
passive safety systems in vehicles were analyzed numerically by using conventional and
new generation steels. As a result of the analysis, crash performance parameters such as

energy absorption and reaction forces were compared for different materials.

Keywords: Crash analysis, Crash box, Advanced high-strength steels

104



? 18. Uluslararast Makina Tasarim ve Imalat Kongresi
3 Temmuz- 6 Temmuz 2018, Eskisehir, Tiirkiye
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Betiil Giilgimen GAKAN, bgulcimen@uludag.edu.tr, Uludag Universitesi, Bursa, Tiirkiye
Murat REIS, Uludag Universitesi, Bursa, Tiirkiye

Cihat ENSARIOGLU, Uludag Universitesi, Bursa, Tiirkiye

Hiiseyin KOLUK, AluPam A.S., Bursa, Tiirkiye

Harun YENI, TOFAS, Bursa, Tiirkiye

Agah UGUZ, Uludag Universitesi, Bursa, Tiirkiye

Mustafa Cemal GAKIR, cemal@uludag.edu.tr Uludag Universitesi, Bursa, Tiirkiye

OZET

Carpisma kutulari, araglarin pasif guivenlik sistemi blinyesinde, garpisma enerjisini emmekte
kullanilan énemli elemanlardir. Bu elemanlar, otomotiv endulstrisinde genellikle gelik veya
aluminyumdan olusan ince cidarli bos kutular olarak karsimiza ¢ikmaktadir. Bu calismada,
farkli olarak, termoplastik (poliamid karigimi) carpisma kutularinin garpisma performansi
degerlendirilmis ve aliminyum koplik takviyesinin, garpisma performansina etkisi, deneysel
dislrme testleriyle arastiriimistir. Digirme testleri sonucunda, aliiminyum kopuk
takviyesinin, ortalama ¢arpisma kuvvetini ve garpigma kuvveti verimliligini artirdigi
gOrilmustir. Ayrica, toplam deplasman daha disik olmasina ragmen, emilen enerji miktari

yaklasik %27 artmigstir.
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THE EFFECT OF ALUMINIUM FOAM REINFORCEMENT ON CRASHWORTHINESS OF
THERMOPLASTIC CRASH-BOXES

ABSTRACT

Crash-boxes are vital components of the passive safety in vehicles to absorb the crash
energy. These components are usually thin walled boxes made of steel or aluminium.
Distinctively in this study, crash performance of thermoplastic (polyamide blend) crash-boxes
and the effect of reinforcement of these boxes with aluminium foam were investigated by
experimental drop tests. It was observed that aluminium foam reinforcement provided a
higher mean load and a higher crash force efficiency. Also, despite a lower total

displacement, the absorbed energy increased by nearly 27%.

Keywords: aluminium foam, crash-box, thermoplastic, crash performance
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OZET

Off road araglarin akslarinda blyik gogunlukla rijit akslar kullaniimaktadir. Bu ¢alisma ile
daha iyi bir yol tutus performansi ve konfor igin rijit aks yerine yapilan bagimsiz aski sistemi
tasarimi, aski sistemi noktalarinin kinematik analizi ve aski sisteminin pargalari igin statik
analizleri sunulmaktadir. Cift enine yon vericili aski sistemi Catia® programinda tasarlanmis
ve kinematik analizi MSC AdamsTM programiyla yapilmistir. Gerilme analizi, ana
suspansiyon bilesenleri icin Ansys Workbench®'de sonlu elemanlar yontemiyle statik olarak
gerceklestiriimistir. Sonuclar tasarimin, hem dikey hareket, hem de teker hareketleri igin iyi
bir kinematik karakteristige sahip oldugunu ve sisteminin gerilme sonuglari, aracin gesitli yol

durumlari igin uygun oldugunu géstermektedir.
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DESIGN AND ANALYSIS OF DOUBLE WISHBONE FRONT SUSPENSION SYSTEM FOR
AN OFF-ROAD VEHICLE

ABSTRACT

Off-road vehicles are mostly equipped with solid axles. This study presents design of
independent suspension instead of solid axle for better handling and comfort, kinematic
analysis of suspension geometry and static analysis for parts of suspension. Double
wishbone suspension system is designed by Catia® and kinematic analysis are performed in
MSC AdamsTM. Stress analysis are carried out by statically with finite element method in
Ansys Workbench® for the main suspension components. The results show that good
kinematic characteristics for both vertical movement and turning of the tire. Stress values of
suspension components can be defined as proper for the various road conditions of the

vehicle.

Keywords: Off-road vehicle, front suspension, kinematic analysis
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DUSUK YOGUNLUKLU HAFIF AZ91 MG ALASIMININ ASINMA DAVRANISININ ETIAL
150 AL ALASIMI VE FR-4 CAM TAKVIYELi EPOKSi KOMPOZITi ILE DENEYSEL
KARSILASTIRILMASI (U18-27)
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OZET

Havacilik ve otomotiv endistrilerinde, adirlik ve gaz emisyonunu diisiirmek igin hafif ve
6zgul dayanima sahip malzemelerin kullanilma egilimi giderek artmaktadir. Calismada, bu
sektorlerde kullanilan hafif AZ91 Magnezyum (Mg) alasimi, Etial-150 Aliminyum (Al) alasimi
ve FR-4 cam takviyeli polimer matrisli epoksi kompozitinin (FR-4 CTPE) tribolojik 6zellikleri
ileri-geri aginma testi ile belirlenmistir. Asinma deneyleri, kuru kayma ve oda sicakhgi
sartlarinda 60 HRC sertligindeki AISI 52100 ¢elik bilyaya karsi, farkli strtinme yukleri (10 N,
20 N ve 30 N), farkli kayma hizlari (0.1 m/s, 0.4 m/s ve 0.75 m/s) ve farkli kayma mesafeleri
(500 m, 1000 m ve 2000 m) ile gergeklestirilmistir. Asinma deneyleri sonrasi, surtinme
katsayisi ve asinma iz alanlari (kiitle kaybi) belirlenmis ve ayrica olusan asinma
mekanizmalarinin nitelendirilmesi igin aginmis ytizeylerde optik mikroskop analizleri
yapilmistir. Sonug olarak, Etial-150 Al alasiminin, FR-4 CTPE ve AZ91 Mg malzemelerine
gore daha fazla asindigi ve FR-4 CTPE kompozitinin en iyi strtiinme katsayisina ve aginma
dayanimina sahip oldugu gérulmustir. Ayrica, yuksek kayma hizi ve surtinme yUku altinda
uzun sureli kayma durumunda, Etial-150 Al alagiminda en fazla kitle kaybi ile birlikte
yorulma catlaginin meydana geldigi, daha ¢ok adhezyon asinma mekanizmasinin etkili
oldugu deneysel olarak belirlenmistir. AZ91 Mg alasiminin Etial-150 Al alasimina gére daha
iyi tribolojik davraniga sahip oldugu ve ayrica AZ91 Mg malzemesinde olusan MgO
tabakasinin, tribolojik davranisa olumlu yénde etki ettigi ve MgO’ lu AZ91 Mg alasiminin FR-

4 epoksi kompozitine yakin tribolojik davranig sergiledigi sonucuna variimistir.
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EXPERIMENTAL COMPARING THE WEAR BEHAVIOUR OF LIGHTWEIGHT AZ91
MAGNESIUM ALLOY WITH ETIAL 150 ALUMINIUM ALLOY AND FR-4 COMPOSITE

ABSTRACT

The tendency to use materials with low-weight and specific strength in used aircraft and
automotive industries is increasing to decrease their weights and gas emission. The
tribological properties of lightweight AZ91 magnesium (Mg) alloy, Etial-150 aluminum (Al)
alloy, FR-4 glass-fiber reinforced polymer based epoxy composite (FR-4 GRPC) used in
these sectors automotive were determined by reciprocating wear test in this study. Wear
experiments were performed at conditions of different friction loads (10 N, 20N and 30N),
different sliding velocities (0.1 m/s, 0.4 m/s and 0.75 m/s), different sliding distances (500 m,
1000 m and 2000 m) against the hardened (60 HRC) AISI 52100 steel ball, dry sliding and
room temperature. After doing wear experiments, friction coefficient and wear track areas
(mass lose) were obtained, in addition, the optical surface analyses were performed to
characterize wear mechanism on worn surfaces. As a result, Etial-150 Al alloy worn higher
than FR-4 GRPC and AZ91 Mg alloy, and also FR-4 GRPC composite showed the best wear
resistance and friction coefficient. Furthermore, the highest wear mass losses together with
fatigue crack were experimentally identified at Etial-150 aluminum alloy in case of long
sliding term with high friction load and sliding velocity. In addition, it was concluded that the
adhesion wear mechanism was more effective at Etial-150 material. It was determined by
experiments that MgO layer improved tribological behaviour of AZ91 Mg alloy. Besides, MgO
layered AZ91 Mg alloy showed similar tribological characteristic with FR-4 GRPC composite.

Keywords: AZ91 Mg Alloy, Etial 150 Al Alloy, FR-4 GRPC Composite, Tribology.

110



? 18. Uluslararast Makina Tasarim ve Imalat Kongresi
3 Temmuz- 6 Temmuz 2018, Eskisehir, Tiirkiye
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OzZET

Bu ¢alismada, uzay alaninda uydu itki sisteminde kullanilacak olan metal niveli (liner) ve
kompozit sarimli basingli bir yakit tankinin ¢atlak olusumu ve gelisimi ANSYS sonlu
elemanlar analiz yazilimi kullanilarak analiz edilmistir. Yapilan sonlu elemanlar analizlerinde,
astarda ve kompozit gévdede olusabilecek ¢atlak senaryolarina gére analizler
gerceklestiriimis ve sayisal sonuglar elde edilmistir. Kompozit yapida olusabilecek hasari
belirlemek icin yaygin olarak kullanilan Tsai-Hill, Tsai-Wu ve Hashin teorileri dikkate

alinmigtir.

Anahtar Kelimeler: Filaman sarim, Kompozit malzeme, Basingli tank, Catlak analizi, Hasar

analizi
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CRACK ANALYSIS FOR COMPOSITE WOUND PRESSURE VESSELS

ABSTRACT

In this study, the crack formation and development of a metal core (liner) and a composite
wound pressurized fuel tank to be used in the satellite propulsion system in space are
analyzed using ANSYS finite element analysis software. Finite Element analyzes were
performed according to the crack scenarios that could occur in the liner and composite body.
The Tsai-Hill, Tsai-Wu and Hashin theories, which are widely used to determine the damage

that can occur in a composite structure, are taken into account.

Keywords: Filament wound, Composite material, pressurized tank, Crack analysis, Damage

analysis.
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OzZET

Gelisen slregte pek ¢ok farkl sektérde kullanilan lazer kesim tezgahlarinda hiz, ivmelenme
ve kesme hassasiyeti 5nemli parametreler olarak kargimiza ¢ikmaktadir. Tasarimi yapilan
ileri teknolojiye sahip daha kompakt yapidaki yeni nesil lazer kesim tezgahi ile birlikte yuksek
hassasiyetli, daha hizli kesimler mimkun olabilecektir. Kesilecek malzemenin sabit kaldidi
kesme kafasinin hareketli oldugu ugan optik isleme tezgahindan olugan fiber lazer kesim
makinesi tasarimi esnasinda yiksek hiz ve ivmelere sahip olabilmek i¢in yapilan

gelistirmeler, mihendislik hesaplamalari ve analizler bu bildirinin konusudur.

Anahtar Kelimeler: Fiber Lazer Kesim, Ylksek Hiz, Hassasiyet, Tasarim
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DESIGN OF A HIGH SPEED LASER CUTTING MACHINE

ABSTRACT

The widespread use of laser cutting machines in different sectors and their continuous
development define the cutting precision, speed and acceleration as the most critical
parameters of the development process. With the newly designed next generation compact
cutting table it will be possible to perform more precise and faster cutting operations.
Improvements, engineering calculations and analyzes realized in order to achieve high
speeds and accelerations, throughout the design study of the fiber laser cutting machine,
consisting of a flying optical cutting table in which the material is fixed and the cutting head is
moving, is the subject of this paper.

Keywords: Fiber Laser Cutting, High Speed, Precision, Design
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OzZET

Bu calismada yassi saclarin istenilen sekillere gore ve yliksek hassasiyette kesilmesine
imkan veren fiber lazer kesim makinesinin bir bileseni olan Y-eksen kdprisiniin kompozit
malzemeden Uretilmesi surecindeki nimerik analizler, tasarim adimlari ve Gretimi igin
yapilan faaliyetler sunulmustur. Mevcut lazer kesim makinelerinde kullanilan Y-eksene goére
agirlik azaltilimasi igin yapilan calismalara yer verilmistir. Bilgisayar destekli tasarim ve
analizler, kompozit kopriiniin hareket analizleri yapilip mevcut durumla performans testleri
kargilastiriimistir. Yapilan ¢calismanin sonucunda fiber lazer kesim tezgahindaki Y-eksen
koprusiinin ham kutlesinin 240 kg’ dan 84 kg’ a, Y-eksenin kdpriistiniin toplam kiitlesinin ise

440 kg’ dan 280 kg’ a disurulebildigi gorulmustur.

Anahtar Kelimeler: Lazer kesim makinesi, kompozit kdpri, Y-eksen.
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MANUFACTURING OF THE Y-AXIS BRIDGE OF LASER CUTTING MACHINES FROM
COMPOSITE MATERIAL

ABSTRACT

In this study, numerical analysis, design steps, production process of Y-axis bridge from
composite material is presented, which is a part of laser cutting machine that enables cutting
sheet metals at high sensitivity and desirable shapes. Studies to reduce weight on current
laser machines with respect to Y-axis are covered. Computer aided design and analysis,
composite bodies movement analysis were carried out and compared with current situation.
As a conclusion it was seen that the gross weight of Y-axis bodies on a fiber laser cutting
machine could be reduced from 240 kg to 84 kg. Similarly Y-axis total weight could be
reduced from 440 kg to 280 kg.

Keywords: Laser cutting machine, composite bridge, Y-axis.
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OzZET

ilerleyen dijitallesmeyle beraber bilgisayar programlarinin kapsadigi miihendislik destegi
alani da artmaktadir. Yapisal tasarimda istenilen mukavemet ve rijitlik degerlerini elde
edebilmek igin hesaplanmasi gereken gerilme, uzama degerleri, dayanim ve rijitlik
degerlerinde dlusus olmadan kutle azaltma gibi bir cok parametreye bilgisayar destekli
muhendislik programlariyla yaklasim yapilabilmektedir. Bu galismada fiber lazer makinesinin
képrl olarak adlandirilan ¢ eksende hareket eden yapinin, calisma kogullari altindaki
gerilme ve uzamalarin sonlu elemanlar programi ile tespit edilmesi, topolojik optimizasyon ile
kutle azaltilarak, rijitligin artirlmasi amaclanmigstir. Topolojik optimizasyon sonrasi tasarimlar

karsilastiriimig, sonuglarda iyilesme goézlemlenmistir.

Anahtar Kelimeler: Topolojik optimizasyon, Yapisal tasarim
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MANIPULATOR DESIGN AND OPTIMIZATION IN INDUSTRIAL FIBER LASER MACHINE

ABSTRACT

Along with the progressive digitalization, the field of engineering support covered by
computer programs is also increasing. In order to obtain the desired strength and stiffness
values in the structural design, many parameters such as stress, elongation values, mass
and stiffness without decreasing the values of stiffness and stiffness can be approximated by
computer aided engineering programs. In this study, it is aimed to increase the rigidity of the
fiber laser machine by means of topological optimization and to reduce the mass by
determining the stresses and extensions under the working conditions by using the finite
element program. After topological optimization, designs were compared and improvement

was observed in the results.

Keywords: Topological optimization, Structural design
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ABSTRACT

In electric discharge drilling (EDD), rapid local heating and cooling of the workpiece surface
by means of electric discharges results in surface layers (recast, heat affected and base
material). In this study, the main workpiece surface texture measures, namely the recast
layer thickness (RLT) and average surface roughness (Ra) characteristics were investigated
for varying machining parameters (discharge current and pulse on time). The conducted
experiments revealed the strong dependence of surface characteristics on machining

parameters.

Keywords: Electric discharge drilling, Recast layer thickness, Average surface roughness,
Ti6Al4V, Inconel 718, AISI4140
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ABSTRACT

The surface quality obtained after DMLS is one of the limitations for dimensional accuracy
and the use of the process without any surface treatment. This is mainly due to the layered
process nature like other AM technologies resulting in a stair effect. Besides, the process
variables such a build direction and layer thickness may significantly alter the surface quality.
This talk aims to contribute to the current state-of-the-art by the experimental study of a
unique design to form a database for influencing factors on the surface quality. A benchmark
part was designed to reflect different radii of curvature both in convex and concave forms. A
further design feature of circumferential arrangement is added to the benchmark part to
investigate the variations along different axes. The resulting geometry is produced and the
surface quality was evaluated. The benchmark geometry can be conveniently used for
surface texture and form characterization to compare different machines, materials or even

process parameters.

Keywords: DMLS, additive manufacturing, surface quality, stair effect
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ABSTRACT

Titanium surface modification by the Hydroxyapatite (HA) mixed Electric Discharge Machining
(EDM) is an alternative and promising technique to enhance the biocompatibility and to promote
the biological performance in bone, which is dependent on surface properties, such as surface
roughness, chemistry, and wettability. HA powder is used for the first time with electrical discharge
machining to improve osteoblastic cell activity on the developed surfaces for TIBAL4V. Different HA
concentrations in deionized water were tested as an experimental variable during EDM. Abrasive
polishing and electrical discharge machined control surfaces without powder addition also
analyzed to compare the results. The surface characteristics of analyzed samples were evaluated
by Scanning Electron Microscopy (SEM), Energy Dispersive Spectroscopy (EDS), X-Ray
Diffractometry (XRD), white light interferometry, and contact angle measurements. The wettability
tests suggest that the hydroxyapatite powder mixed EDM’ed surfaces shows highly hydrophilic
characteristics compared the other surfaces, abrasive polished and EDM’ed without powder
addition in the dielectric. The results from the MTT assay revealed that those surfaces modified
using HA powder addition in distilled water dielectric liquid promoted the most significant cell
attachment/growth. The results indicate that HA powder mixed EDM offers a promising method for
the surface modification of biomaterials such as titanium alloys.

Keywords: Ti6Al4V, surface modification, Hydroxyapatite, Powder Mixed Electrical

Discharge Machining, Osteoblast, Cell Attachment and Growth
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ABSTRACT

Electrical Discharge Machining (EDM) is a well-known process for machining of difficult to cut
materials. Along with adding the powder in dielectric liquid, change in properties of machining gap
results in a variety of sparks forms and lead different mechanisms under specific operational
conditions during machining. The discharge models significantly differ from conventional EDM and
leave its characteristics surface features. Primary studies of Powder Mixed Electrical Discharge
Machining (PMEDM) focused on the understanding of material removal rate, surface quality, and
tool wear rate concerning the widespread of the operational conditions evolved in the process.
Then, the interactions with the powder material during discharging and the resultant surface
properties impel the researcher's interest to achieve functional surfaces. In this respect, PMEDM
is a significant concern in recent years as an alternative and simple production technique to obtain
functional surfaces for specific needs. Nowadays, among the specific needs, production of
biocompatible surfaces with the use of the technique provides a challenging opportunity to the
researchers to address osseointegration issues. The study presents an introduction and review of
the research work in PMEDM. The studies concerning machining efficiency, surface integrity, and
generation of functional surfaces are presented and discussed in the light of current research
trends. Attempts made to improve biocompatible surfaces with the use of the process also included
to clarify the future trends in PMEDM.

Keywords: Powder Mixed Electrical Discharge Machining, Machining Efficiency, Surface
Integrity, Biocompatibility, PMEDM
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ABSTRACT

Abrasive flow machining is a non-traditional finishing process by means of which a wide
range of applications, from die-mold industry to medical, aircraft and aerospace components
in which critical components must be finished to within precise or especially demanding
tolerances. Inconel 718 was selected for this study for its high strength, corrosion and heat
resistant properties and are commonly used in high temperature applications such as turbine
blades and rocket engines. It is considered more difficult to finish using conventional
techniques (grinding, lapping, etc.) than other metallic materials. This paper conducted on
the finishing of the difficult to machine material of Inconel 718. The influence of the Abrasive
flow machining process on Inconel 718 workpiece was investigated. The results show that
the white layer formed during wire electrical discharge machining is successfully removed by
abrasive flow machining in a few cycles for each workpiece. Although the surface quality is
improved by abrasive flow machining for wire electrical discharge machined difficult to

machine material as the level of lapping process.

Keywords: Abrasive Flow Machining, Surface Roughness, EDM, Inconel 718
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ABSTRACT

Hole-EDM drilling is a special type of electrical discharge machining (EDM) processes, i.e.
sink-EDM and wire-EDM. Although hole-EDM drilling uses the same principles as other EDM
methods, a constantly rotated hollow electrode and pumping of dielectric liquid through the
electrode tube are the two distinct features. This process has been alternatively used for
producing holes in turbine blades, fuel injectors, medical equipment, cutting tool coolant
holes, hardened punch ejectors, plastic mould vent holes and wire EDM starter holes. In this
study, a comparative investigation of fast hole drilling of aerospace alloys, namely as Inconel
718 using EDM method was performed in order to explore the influence of electrode
material, i.e. brass and copper electrode materials. The comparisons were made from the
results of material removal rate (MRR), electrode wear rate (EWR) and scanning electron
microscope (SEM) images of the white layer thickness (WLT) taken from the machined hole
surfaces. The experimental results reveal that the brass electrode has comparatively better
MRR and lower EWR. However, the SEM images show that brass electrode produces less

damage and WLT on machined surfaces than copper electrode for this material.

Keywords: Electrical discharge machining, Fast hole drilling, Electrode, Surface

Roughness, Inconel 718
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ABSTRACT

In this study, an experimental study was performed for the ultrasonic-assisted turning of Ti-
6Al-4V. The surface properties of titanium alloy machined by ultrasonic-assisted turning
method were examined. Also, chip morphology was investigated. These measurements
were compared with conventional turning operations performed with same cutting
parameters. It was seen that ultrasonic-assisted turning affects surface properties. Average
surface roughness was reduced, and less deformation was observed on the workpiece

surface. Also, serrated and irregular chips were observed.

Keywords: Ultrasonic-assisted turning, Ti-6Al-4V, Surface roughness, Chip morphology
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ABSTRACT

AISI P20 is pre hardened mold steel that is commonly used to manufacture plastic injection
molding. The surface characteristics of molds play crucial role to control plastic injected
molds parts. Besides, the characteristic of molds is mainly influenced by machining process,
the manufacturing process to produce molds. This study presents the extensive
experimental work focusing on the machining processing conditions on the surface
characteristics of Plastic Injection mold steels. The input parameters are cutting speeds, feed
rates and cutting inserts’ geometry (wiper and non-wiper). The measured output parameters
are subsurface hardness of machined parts and phase transformation induced from cutting
process. Experimental results show that wiper insert significantly helps to improve surface
quality of components. Besides, micro hardness measurement shows that thermal softening
occurs resulting from machining of this alloy. XRD data illustrates peak broadening and

increased intensity with machined samples.

Keywords: AISI P20, Wiper, Micro hardness, XRD
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OzZET

Bu calismada, geleneksel olmayan imalat yontemlerinden olan CNC tel elektro erozyon
tezgahinda tel elektrot 6zelliklerinin ylzey purtzlulugine etkisi Taguchi deneysel tasarim
yontemi ile modellenmistir. Ylzey plruzluligu deneyleri tel elektrot ¢api, tel malzemesi ve
kaplama tirti, sogutma yéntemi ve iki farkh tip is pargasi malzemesi géz 6niinde
bulundurularak gergeklestirilmistir. Deneyler sonucunda elde edilen ylizey puruzluligu
degerleri bagimli degisken olarak segcilirken bagimsiz degisken olarak tel elektrot kaplama
tury, tel elektrot gapi, sogutma yontemi ve is pargasi malzemesi olarak segilmistir. Bagimsiz
degiskenler her biri igin iki seviye ve dort faktor belirlenerek L16 (2**4) ortogonal deney
tasarim yontemi secilmistir. Belirlenen ortogonal Taguchi tasarim yontemi ile yiuzey
puruzliligl tzerinde kontrol faktorlerini etkisi Sinyal/Gurdlti (S/N) oranlarina gore tespit
edilmistir. Ayrica kontrol faktorlerinin ylzey plrizltlugu Gzerindeki etkisi ANOVA testi
yapilarak ortaya konulmustur. En yiksek ylzey puruzlulik degerleri kaplamasiz tel
elektrotlarla en dusik ylzey plrizIilik degerleri ise Zn (ginko) kaph tel elektrotlarla ortaya
cikmustir. is parcasi tiiriine bagh olarak, AISI D2 geliginin islenmis yiizeyinde elde edilen

yuzey purizltlik degerleri daha disuk oldugu tespit edilmigtir.

Anahtar Kelimeler: CNC tel elektro erozyon, tel elektrot ¢gapi, tel malzemesi, sogutma

yontemi, Taguchi deney tasarimi, ANOVA testi
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MODELING THE EFFECT OF WIRE ELECTRODE PROPERTIES ON SURFACE
ROUGHNESS IN CNC WIRE ELECTRO DISCHARGE MACHINING BY TAGUCHI
METHOD

ABSTRACT

In this study, the effect of wire electrode properties on the surface roughness in CNC wire
electro discharge machining which is one of non-traditional manufacturing methods was
modeled by Taguchi experimental design method. Surface roughness tests were performed
considering wire electrode diameter, wire material and coating type, cooling method and two
different types of workpiece material. The surface roughness values obtained as a result of
the experiments were selected as dependent variables, while the wire electrode coating
type, wire electrode diameter, cooling method and workpiece material were selected as
independent variables. The L16 (2**4) orthogonal test design method was chosen by
determining two levels and four factors for each of the independent variables. With the
determined orthogonal Taguchi design method, the effect of the control factors on the
surface roughness was determined according to the Signal to Noise (S/N) ratios. In addition,
the effect of control factors on the surface roughness was determined by performing ANOVA
test. The highest surface roughness values emerged with uncoated wire electrodes while the
lowest surface roughness values emerged with Zn (zinc) coated wire electrodes. Depending
on the workpiece type, the surface roughness values obtained on the machining surface of

the AISI D2 steel were found to be lower.

Keywords: CNC wire electro discharge, Wire electrode diameter, Wire material, Cooling
method, Taguchi design method, ANOVA test.
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AA 7075 YASLANDIRILMASINDA FARKLI ON GERINMELERIN MEKANIK
OZELLIKLERE ETKILERININ INCELENMESI (U18-Sl4)
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Oguz ERDEM, oguz.erdem@abhievran.edu.tr Ahi Evran Universitesi, 40100, Kirgehir

OZET

Bu galismada havacilik sanayinde yaygin kullanima sahip 7075 aluminyum alagiminin
yaslandiriimasinda farkh 6n gerinmelerin alasimin mekanik 6zelliklerine etkileri incelenmistir.
Calismadaki temel amag farkli oranlarda sekillendirilmis pargalarin boya firinlamasi
esnasindaki mekanik ve mikroyapi 6zelliklerinin degisiminin belirlenmesidir. Boya firinlama
islemlerinde 120-200 °C sicakliklari kullaniimaktadir. Bu kapsamda galismamizda
yaslandirma sicakliklari 120, 160 ve 200 °C olarak segilmistir. Numunelere farkli 6n
gerinmeler uygulanarak 6n gerinmenin yaglandirmadaki etkisi detayli olarak incelenmisgtir.
incelemeler sonucunda 6n gerinmenin artmasiyla, 200 °C yaslandirma sicakliginda akma
mukavemeti ve geri esneme duserken, altindaki yaslandirma sicakliklarinda artmaktadir.

Bunun sebebi ise mikroyapidaki MgZn2 kati ¢okeltilerinin hacimsel miktaridir.

Anahtar Kelimeler: On gerinme, MgZn2 kati gdkeltileri, AA 7075, mekanik ézellikler, XRD,

boya firinlama.
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INVESTIGATION ON EFFECTS OF DIFFERENT PRE-STRAINING ON MECHANICAL
PROPERTIES OF AA7075 ALUMINUM ALLOYS DURING AGING

ABSTRACT

In this study, effects of different pre-straining on mechanical properties of AA7075 aluminum
alloys during aging, which has been widely used in aerospace industry, are investigated. The
purpose of this study is to determine changes in mechanical and microstructural properties
of different level deformed parts during paint baking process. The paint baking process is
generally performed between 120 and 200 °C. In this concept, aging temperatures of 120,
160 and 200 °C are selected. Different pre-strainings were applied on samples to investigate
the effects of pre-straining on aging in detail. With increasing the pre-straining, yield strength
and springback decreased and increased at aging temperatures of 200 °C and below 200
°C, respectively. This is due to the volume content of MgZn2 solid precipitates in

microstucture.

Keywords: Pre-straining, MgZn2 precipitates, AA 7075, mechanical properties, XRD, paint
baking.
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UZAY VE HAVACILIK ALASIMLARININ ELEKTRIKSEL EROZYONLA DELINMESI
iISLEMINDE YUZEY BUTUNLULUGUNUN iINCELENMESI (U18-SI6)
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OzZET

Bu calismada, elektriksel erozyonla isleme yontemi kullanilarak, havacilik uzay sanayisinde
kullanilan alagimlar Gzerinde delik delme operasyonlari gergeklestiriimis ve elde edilen delik
yuzeylerinin yuzey butunlikleri incelenmistir. Deneylerde Ti-6Al-4V ve Inconel 718 alasimlari
is pargasi malzemesi olarak ve piring, bakir ise elektrot malzemesi olarak kullaniimistir.
Deliklerin gap élciimleri alinmis ve EEI islemleri sonuglarina gére kiigiik elektrot caplarinda
daha fazla gap blyimesi oldugu gorilmustur. En ylksek ergimis katilasmis tabaka kalinlig
Inconel 718 is parcasinda delinen deliklerde gorulmus ve Ti-6Al-4V alagimlarinda piring
elektrotla delinen deliklerde olugsmustur. Ti-6Al-4V alasiminda, Inconel 718 alasiminda elde
edilen ylzeylere kiyasla daha fazla ylzey catlaklari gérilmuistar. Yizey purizltlik
sonuglarina kiyasla Inconel 718 alasiminin her iki elektrotta Ti-6Al-4V alasimina gore ylizey

purdzIGlik degeri az olusmustur.

Anahtar Kelimeler: Elektro erozyon ile isleme, Ti-6Al-4V, Inconel 718, ylizey butinlugu
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INVESTIGATION OF SURFACE INTEGRITIES OF ELECTRICAL DISCHARGE DRILLED
HOLES ON AEROSPACE ALLOYS

ABSTRACT

This research work presents an investigation of surface integrities of electrical discharge
drilled holes on aerospace alloys. Ti-6Al-4V and Inconel 718 alloys were drilled via brass and
copper electrodes in the conducted experiments. Drilled hole diameters were measured after
operations and high overcut ratios were obtained for smaller diameter electrodes. Larger
white cast layer was produced on both alloys when using brass electrodes. More micro
cracks were observed on Ti-6Al-4V alloy then Inconel 718. Surface roughness

measurements have shown that the smoother surfaces were obtained on Inconel 718 alloy.

Keywords: Electrical discharge Machining, Ti-6Al-4V, Inconel 718, Surface Integrity
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3B YAZDIRILMIS KOMPOZITLERIN YAZDIRMA PARAMETRELERININ YUZEY
PURUZLULUGUNE ETKISININ DENEYSEL INCELENMESI (U18-S17)
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OzZET

3B yazdirma, karmasik endustriyel tasarim ve diger zaman alici suregleri iceren geleneksel
Uretim yontemleriyle karsilastirildiginda, pargalari Gretmek igin sadece dijital teknolojiyi
kullanan bir tretim yontemidir. Ayni zamanda eklemeli imalat olarak da adlandirilan Gretim
yonteminde, ABS ve PLA en yaygin kullanilan malzemelerdir. Bu malzemeler prototip
imalatinda yaygin olarak kullaniimasina ragmen, fonksiyonel pargalar igin gerekli olan
mekanik 6zellikleri yeterli degildir. Bu nedenle, imal edilen pargalarin mekanik dzelliklerini
iyilestirdigi icin 3B yazdirma malzemesi olarak karbon fiber takviyeli kompozitlerin potansiyeli
dikkat gekicidir. Bu malzemeler, birgok metalin mekanik 6zelliklerini sadlarken, hafif olmalari
nedeniyle 6n plana ¢gikmaktadir. Bununla birlikte, 3B yazdirilmis pargalar igin, yazdirma
parametrelerinin kompozit malzemenin 6zelliklerini etkiledigi bilinmektedir. Bu ¢alismada,
%15 karbon fiber takviyeli kompozit malzemeler, ergiyik biriktirme teknigi (FDM) kullanilarak
imal edilmistir. Yazdirma yénine bagli olarak ekstriider sicakliginin ve katman kalinliginin

ylzey puruzliligu tzerindeki etkisi incelenmistir.

Anahtar Kelimeler: 3B yazdirma, Karbon fiber kompozitler, Ylzey PurtzIGlagu
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EXPERIMENTAL INVESTIGATION OF PRINTING PARAMETERS EFFECT ON SURFACE
ROUGHNESS OF 3D PRINTED COMPOSITES

ABSTRACT

3D printing is a manufacturing method that uses only digital technology to fabricate the parts,
compared to the traditional manufacturing methods involving complex industrial design and
other time-consuming processes. ABS and PLA are the most commonly used materials in
this manufacturing method, also called the additive manufacturing. Although these materials
are widely used in the prototype fabrication, the mechanical properties required for functional
parts are not sufficient. Therefore, the potential use of carbon fiber reinforced composites as
3D printing materials is remarkable as it improves mechanical properties of the fabricated
parts. These materials come into prominence due to their lightweight while providing the
mechanical properties of many metals. However, for 3D printed products, it is known that the
printing parameters affect the properties of the composite material. In this study, 15% carbon
fiber reinforced composite materials was fabricated using fused deposition modelling (FDM).
The effects of the extruder temperature and the layer thickness on the surface roughness

depending on the printing orientation were investigated.

Keywords: 3D printing, Carbon fiber composites, Surface roughness
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3B YAZDIRILMIS KOMPOZITLERIN YAZDIRMA PARAMETRELERININ YUZEY
PURUZLULUGUNE ETKISININ DENEYSEL INCELENMESI (U18-SI11)
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OZET

Bu calismada, AISI 316L celigin islenmesinde kesici takim formlarinin ve kesme
parametrelerinin ylizey butinligu tzerine etkileri deneysel olarak arastiriimistir. Kesme
deneylerinde, PVD kaph MM ve MF formlu sementit karbir kesici takimlar ve PSBNR
2525M12 formunda takim tutucu kullaniimistir. Kesme parametreleri dort farkli kesme hizi,
g farkli ilerleme ve iki farkli kesme derinligi seklinde belirlenmistir. Yiizey bitunligu; yiizey
puruzliligi, kalinti gerilmeler, mikrosertlik ve mikroyapi analizleri agisindan
degerlendirilmistir. Butlin kesme sartlarinda, kesme derinligi ve ilerleme degeri arttiginda
ylzey bitiinlugunun koétllestigi, buna karsin kesme hizindaki artigla birlikte yizey
butlnligunun iyilestigi gorilmustir. Kesici takim formlari karsilastirildiginda en iyi ylizey
batinligu sonuglart MF formlu kesici takimlarla, en kot ylzey batinligu sonuglari ise MM
formlu kesici takimlarla elde edilmistir. Talas agisi artikga yiizey butlnlGgu iyilesmistir. En
koétl yizey butiinligu kesme hizi 200 m/dak, ilerleme 0,1 mm/dev ve kesme derinligi 1,25
mm oldugunda, en iyi ylzey bitlinligi ise kesme hizi 125 m/dak, ilerleme 0,3 mm/dev ve

kesme derinlidi 2,5 mm oldugunda elde edilmistir.

Anahtar Kelimeler: Yizey bitiinligu, AlSI 316L, Kesici takim formu, Kalinti gerilmeler,

Mikrosertlik ve Mikroyapi.
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EFFECTS OF CUTTING TOOL FORMS ON THE SURFACE INTEGRITY IN TURNING OF
AISI 316L STAINLESS STEEL

ABSTRACT

In this study, the effects of the cutting tool forms and cutting parameters on the surface
integrity were experimentally investigated in machining of AISI 316L steel. In cutting tests,
PVD coated MM and MF formed cutting tools and tool holder suitable for these cutting tools
were used. Cutting parameters were determined by using three different feed rate, four
different cutting speeds and two different depths of cut. The surface integrity was evaluated
in terms of surface roughness, residual stress, micro hardness and microstructure analysis.
In all cutting conditions, it was observed that the surface integrity worsened when the depth
of cut and feed rate increased, whereas the surface integrity improved when the cutting
speed increased. When the cutting tool forms were compared, the best surface integrity
results were obtained with the cutting tools which had MF form, while the worst surface
integrity results were obtained by the cutting tools which had MM form. As rake angle
increased, surface integrity improved. The worst surface integrity was obtained with the
cutting speed 125 m/min, feed rate 0.3 mm/rev and depth of cut 2.5 mm, while the best
surface integrity was obtained with the cutting speed 200 m/min, feed rate 0.1 mm/rev and

depth of cut 1.25 mm.

Keywords: Surface integrity, AlSI 316L, Cutting tool Form, Residual stress, Micro hardness

and Microstructure.
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RENE 65 SUPER ALASIMININ DELIK DELME iSLEMINDE FARKLI PARAMETRELERIN
TAGUCHI YONTEMIYLE ANALIZi (U18-S112)
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OZET

Bu calismada, Rene 65 siper alasimina uygulanan delik delme isleminde kullanilan Gg farkl
matkap takiminin; tezgahin gektigi yuke, takim aginmasina ve yuzey purizliligune olan
etkileri incelenmistir. Farkli 6zellikteki matkaplar, tg farkli tezgah devri ve Gg farkli ilerleme
parametrelerinde Taguchi L9 ortogonal dizisine gore analiz edilmistir. Deney sonuglarina
gore, tezgahin cektigi yik agisindan, igten sogutmali matkap, 300 devir ve 1 inch/dk
ilerlemenin en iyi sonuglar oldugu belirlenmistir. Takim asinmasi ve ylizey puruzIliliga
dikkate alindiginda ise TiAIN kaplamali matkap, 500 devir ve 2 inch/dk parametrelerinin en

iyi sonucu verdigi tespit edilmigtir.

Anahtar Kelimeler: Nikel-esasli stiper alagim, Rene 65, delik delme, kesme parametreleri,

Taguchi yontemi
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EFFECTS OF CUTTING TOOL FORMS ON THE SURFACE INTEGRITY IN TURNING OF
AISI 316L STAINLESS STEEL

ABSTRACT

In this study, the effects of three different drill sets used for drilling process to Rene 65 super
alloy on the power consumed by the machine, tool wears and surface roughness were
investigated. Different drill types were analyzed for three different spindle speeds and three
different feed rates of the tools by using Taguchi L9 orthogonal array. According to the
results, the internal cooling drill at 300 rpm and 1 inch/min feed of the tool has the best result
in terms of power consumed by the machine. By the view of tool wear and surface
roughness, the TIiAIN coated drill at 500 rpm and 2 inch/min has the best result.

Keywords: Nickel-based super alloy, Rene 65, drilling, cutting parameters, Taguchi method
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SECICi LAZERLE ERGITME YONTEMi iLE URETILEN INCONEL 625 ALASIMLI
PARGADA YUZEY BUTUNLUGUNUN INCELENMESI (U18-SI15)
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OZET

Eklemeli imalat, geleneksel imalat ydntemleriyle Uretimi mimkun olmayan parcalarin
Uretiminde kolaylik saglayan bir yontem olarak goérilmektedir. Ancak eklemeli imalatla
retilen parcalarin ylzey kalitesinin beklenen seviyede olmamasi 6nemli bir problem olarak
karsimiza gikmaktadir. Bu ¢alismada, Inconel 625 toz malzemesi kullanilarak, toz yatakh
segici lazer ergitme (SLM) yontemiyle Uretilen pargalarin yiizey kalitesi ve yiizey bitunlGgu
karakteristikleri incelenmistir. Yapilan analizlerde, lazer tarama yoniine paralel ve dik
duzlemlerde incelemeler gergeklestiriimis olup iki dizlem arasindaki farkhliklar
kiyaslanmistir. Yiizey kalitesine tarama yoniine farkli dizlemlerde bakildiginda énemli

farkhiliklarin olustugu gézlemlenmistir.

Anahtar Kelimeler: Segici Lazer Ergitme, Inconel 625, Eklemeli imalat
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ANALYSIS ON SURFACE QUALITY AND SURFACE INTEGRITY OF THE PARTS
PRODUCED BY SELECTIVE LASER MELTING (SLM) USING INCONEL 625 POWDERS

ABSTRACT

Additive manufacturing has been alternatively used for the parts which cannot be produced
traditional manufacturing processes. However, poor surface quality of the parts produced via
additive manufacturing is a challenging point. This paper presents the analysis on surface
quality and surface integrity of the parts produced by selective laser melting (SLM) using
Inconel 625 powders. The analyses were conducted on parallel and normal direction of laser
scan and the comparison were made. There are some differences such as surface

roughness, micro hardness, microstructure and phases were observed in the analyses.

Keywords: Selective Laser Melting, Inconel 625, Additive Manufacturing
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SEKIL HAFIZALI NiTi ALASIMIN KURU, MQL VE KRIYOJENIK KOSULLARDA
ISLENMESINDE KESICi TAKIM ASINMASIYLA iS PARGASI YUZEY KALITESI
ARASINDAKI ILiSKININ ARASTIRILMASI (U18-SI16)
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OzZET

Uzay, otomotiv ve biyomedikal alanlarinda kullanilan Sekil Hafizali NiTi Alagimin talash
imalati sirasinda karsilasilan en blyuk sorunlardan biri kesici takimda meydana gelen
aginmalar ve bunun sonucu olusan kéti ylizey kalitesidir. Ozellikle biyomedikal alaninda
tercih edilen NiTi alagimin yiizey kalitesi dnem arz etmektedir. Bu galismada, kesici takim
asinmasinin ilerleyisi ile NiTi alagimin ylzey kalitesi arasindaki iliski sabit kesme
parametrelerinde minimum miktarda yaglama (MQL), Kriyojenik kosulda (sivi azot, LN2) ve
kuru kesme kosullarinda tornalama operasyonunda test edilmistir. Elde edilen bulgular kuru
kesme ile kiyaslanmistir. Kuru ve MQL kesmeye kiyasla, kriyojenik kosulda ylzey

kalitesinde dnemli dlglide iyilesme goriimustir.

Anahtar Kelimeler: Kriyojenik talash imalat, MQL, Sekil hafizali NiTi alagim, Yiizey kalitesi
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INVESTIGATION ON THE RELATIONSHIP BETWEEN PROGRESSION OF WEAR AND
SURFACE QUALITY OF THE NITI ALLOY WITH MINIMUM QUANTITY LUBRICATION
(MQL), AND DRY MACHINING UNDER CRYOGENIC CONDITION USING LIQUID
NITROGEN (LN2)

ABSTRACT

One of the biggest problems encountered during machining of NiTi Shape Memory Alloy
(SMA) used in space, automotive and biomedical sector is the poor surface quality due to
extremely high tool wear. The surface quality of NiTi alloy, which is preferred especially in
biomedical industry, is important. In this study, turning operation was performed under
cryogenic condition using liquid nitrogen (LN2), minimum quantity lubrication (MQL)
condition, and dry machining conditions at constant cutting parameters to investigate the
relationship between progression of wear and surface quality of the NiTi alloy. The findings
were compared with dry cutting. Significant improvement in surface quality was observed in

the cryogenic condition.

Keywords: Cryogenic machining, MQL, NiTi shape memory alloy, Surface quality

146



? 18. Uluslararast Makina Tasarim ve Imalat Kongresi
3 Temmuz- 6 Temmuz 2018, Eskisehir, Tiirkiye

PIRING MALZEMELERIN DELINMESi SURECINDE KESICi TAKIM YUVARLANMA
YARIGAPININ iS PARGASI YUZEY BUTUNLUGUNE ETKISI (U18-S117)
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OZET

Bu ¢alismada piring alagimin delinmesi strecinde kesici takim yuvarlanma yarigapinin
islenen parcanin yiizey biitiinliigii karakteristiklerine etkisi aragtinimistir. Olgiilen yiizey
batunligu karakteristikleri is pargasi ylzey purtzlulugu, is pargasi yuzey alti mikrosertligi ve
is pargasinin yuzey altinda talas kaldirmadan etkilenen katman derinligidir. Elde edilen
bulgulara gére, kesici takimin yuvarlanma yarigapinin buylimesi is pargasi yuzey kalitesinde
iyilesmeyi saglamis olup, ayni zamanda islenen parcanin mikroyapisinda daha fazla
peklesmeye sebep olmus bunun sonucunda ise iglenen yuzey ve ylzeyaltinda mikrosertlikte
kayda deger artis gdzlemlenmistir. llaveten, mikroyapida etkilenen takabadaki tanelerde

ikizieme mekanizmasinin etkin oldugu gérulmektedir.

Anahtar Kelimeler: Piring alasim, delik delme, yuvarlanma yarigapi, ylzey bitunlagu
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INVESTIGATION ON THE EFFECTS OF EDGE RADIUS ON SURFACE INTEGRITY
CHARACTERISTICS OF DRILLED BRASS ALLOY

ABSTRACT

In this study, the effects of edge radius on surface integrity characteristics of drilled brass
alloy have been investigated. Measured surface integrity characteristics are the surface
roughness of drilled work material, micro hardness and the depth of drilling-induced layer
beneath the surface. Obtained results showed that increasing edge radius of cutting tool
resulted in improving surface quality of work material and also resulted in work hardening of
drilled surface and subsurface and consequently considerable increases in micro hardness
of drilled surface and subsurface observed. Besides, twinning mechanism on the surface

and subsurface was observed.

Keywords: Brass alloy, drilling, edge radius, surface integrity
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