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3" INTERNATIONAL SYMPOSIUM ON 3D PRINTING (Additive Manufacturing)

TECHNOLOGIES and DIGITAL INDUSTRY (3D-PTC2018)

SCIENTIFIC PROGRAM

19 April 2018

09:30-10:00 Registration

Prof. Dr. Kerim
10:00-10:15 Opening Speeches CETINKAYA
10:15-10:45 Invited Speaker "The future of production” Evren ARIN

Invited Speaker “Innovative Additive
10:45-11:15 Manufacturing Technologies Dr. Stefan Gulizia
11:15-11:45 Invited Speaker “ Emerging Technologies in Prof. Dr. Okyay
21st Century” Kaynak

11:45-12:00 Coffee Break

12:00-13:00

Lunch




3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND

DIGITAL INDUSTRY 2018

13:00-14:45 Chairman :  Professor Hiiseyin Riza Al.Session
BORKLU
Ref. No: 3
13:00-13:15 The 3-D Print Applications In Paleontological Ahmet Ihsan AYTEK
Studies
Ahmet Ali Siizen
Ref. No:12 ) ’
13:15-13:30 Personal Custom Hallux Valgus Splint Design For KZlya IY'ld'Zd’ glyas
3d Printer ayaagan sman
eylan
Ref. No:18
13:30-13:45 A Comparison Of Medical Imaging Techniques Hakan Burgin
For 3d Printed Biomodel Erdodus
Ref. No:25
13:45-14:00 Designed And 3d Printed Pla Based Upper Fatih Ciftci and Cem
Extremity Finger Orthosis Biilent Ustiindag
Ref. No:29
14:00-14:15 Customized Spectacles Using 3D Printing Onder Ayyildiz
Technology: a Pilot study
Ref. No:72. Taylan Dag, GOkge
14:15-14:30 Design Of A Haptic Glove: Advanced 'l\:ﬂﬂlalfllTOI@UJIOmeJ
ilitati H H aru sluogliu an
Rehabilitation For Upper Extremity Mirror Therapy Dilek Kegkin
Ref. No:127 Cansu Gilltiirk, llker
14:30-14:45 Biofabrication of Bone Tissue Scaffold by 3D Emin Dag, Kadir Sagir,

Bioprinter with Biomimetic Approach

Gokmen Onur Capar,
Mehmet Giinalp and
Hakan Yilmazer

14:45- 15:00

Coffee Break
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19 April 2018

13:00-14:45 Chairman :  Assoc. Professor Serap CGELEN |B1.Session

Ref. No:191 Enes Efe and Muciz
13:00-13:15 Common Use Of Industrial Robots And Plc In Ozcan

Production

Ref. No:33 Ahmet Bilent Gilver
13:15-13:30 Sargili Tip Elektromanyetik Firlatici Prototipi and Mustafa

Gelistirilmesi Bozdemir

Ref. No:43 Murat Aydin, Mesut
13:30-13:45 Design and Production of PCB Machine for Glilez and Ahmet

Electronic Circuits Isik

Ref. No:65 Bekir Aksoy and
13:45-14:00 The Importance of Big Declaration in Cloud Atilgan Temir

Robots

ibrahim Yavuz,

Ref. No:98 Ahmet Fatih Yuran,
14:00-14:15 Engelli Araglar igin Aparat Tasarimi Ve Fdm 3b Muhammed Esad

Yazici Uygulamasi Cakir and Abdulkadir

Yildirim

Ref. N0:198 Gokhan Bayar, Elif
14:15-14:30 The Use Of A 3d Printer For Developing A Ulusal and Goktug

Distance Sensor Calibration Tool Hambarci

Ref. No: 17
14:30-14:45 Dijital Endustri Mimarisinin Siyah Tuglalar: 3 Serap Celen

Boyutlu Karbon Elektronik Cihazlar

14:45- 15:00 Coffee Break
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19 April 2018
13:00-14:45 Chairman :  Professor Omer ANDAG C1.Session
Ref. No:5 Hakan Maden, Omer
13:00-13:15 Seperatdrll Elektrik Motoru igin Gelistirilen Saban Kamber, Bilal
Seperatodr Tasariminin Prototiple Uretip Test Ozsarikaya and
Etmek icin Uygun Uretim Yéntemi Bulunmasi Burak Recep
Kamber
REf. No : 26
13:15-13:30 Designing and 3D Printed PLA Based Implant Fatih Ciftci and Cem
Used in Treatment for Unilateral Vocal Fold Biilent Ustiindag
Paralysis
Ref. No: 16 Huseyin Caner
13:30-13:45 Fused Deposition Modelling (Fdm) Application In Gokge, Mustafa
Aviation: 3d Scaled Model Of Boeing 737-800 Ozgiir Oteyaka and
Isil Yazar
Ref. No: 39
13:45-14:00 Havali Tabancalar igin 3d Silah Susturucu Mustafa Bozdemir
Tasarimi
Ref. No: 44 Murat Aydin, Merve
14:00-14:15 Design and Production of Diamond Hotend Zlylan, Simge
Multicolor 3D Printer SolakoGlu and
Siimeyye Ceren
EroGlu
Ref. No: 77 Mustafa Aydin, YIGit
14:15-14:30 Pcb Rooter Yazici Sistemi Ve Prototip imalat Emre Ozertay, Yusuf
KUGUkfldan, GOksu
Yanar and Murat Aydin
Ref. No: 168 Senai Yalginkaya
14:30-14:45 The Modeling Of Special Manufacturing Materials and Acar Can
By Using 3d Laser Scanning And Measuring Kocabigcak
Technology
14:45- 15:00 Coffee Break
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19 April 2018
15:00-16:45 Chairman : Assist. Professor Savas DILIBAL A2.Session
Invited Speaker;
15:00-15:15 The Future Trends In Additive Manufacturing Ola Harrysson
Technology
Ref. No: 10 Ahmet Can and
15:15-15:30 Investigation Of Sand Casting Molds ibrahim Aslan
Manufactured By Layered Manufacturing
Ref. No:21
15:30-15:45 Three Dimensional (3D) Model Slicing Methods Burhan Duman
And Their Effects On The Part To Be Produced
Gizem Demir, Fatih
15:45-16:00 Ref. No: 82 Ciftci, Askican
3D Printing for Neural Tissue Engineering Hacioglu and Cem
Bulent Ustundag
Ref. No: 169
16:00-16:15 Effect Of Temperature On Conductivity Of Pla- David Hughes And
Carbon 3d Printed Components Emeka Amalu
Ref. No:7
16:15-16:30 Innovative Industrial Design, Laser 3d Print Hiiseyin Ozden
Production Method
Ref. No:75 Ufuk Cifci, Arif
16:30-16:45 Investigation of Three Dimensional Design and Ozkan and irfan
Manufacturing Technologies Effects of Akgl
Manufacturing for Design
16:45- 17:00 Coffee Break

VI
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19 April 2018
15:00-16:45 Chairman : Assist. Professor Hiiseyin Kiirgsat | B2.Session
CELIK

Ref. No: 35 ) Fatih ligin and
15:00-15:15 ‘Farkli Dolum Yapilmis Nato Mermisinin I¢ Balistik | Mustafa Bozdemir

Incelenmesi

Ref. No: 23 Deniz Altunkaynak
15:15-15:30 3D Printer + Cnc System Design And Prototype  |@nd Kerim Cetinkaya

Ref. No: 192 Ahmet Murat Dursun,
15:30-15:45 Hucresel Yapili Tasarimlarda Hacimsel Bosluk Rahmi Unal,

Degerinin Belirlenmesine Yonelik Matematiksel Oguzhan Yilmaz and

Yaklagim Elmas Salamci

Ref. No: 60 ) ) Tugge Tezel,
15:45-16:00 3b Yazici lle Pla Malzemeden Uretilmis Ince Gokmen Atlihan,

Kiriglerin Yazdirma Y&nelim Agisinin Kiriglerin Volkan Kovan and

Dogal Frekansina Eftkisi Eylip Sabri Topal

Ref. No: 80 Ahmet Erten,
16:00-16:15 3D Printed Mold Development For Fabrication Of | Aysenur Eser, Adil

High Aspect Ratio Pdms Micropillars Mustafa, Ali C. Aksu

and Ozlem Yalcin

Ref. No: 160 Senai
16:15-16:30 Titanium Implant For Dental Applications Using Yalcinkaya, Ebuzer

3d Aygul and Yusuf

Sahin

Ref. No: 92 ) Ebru Gedik, Abdullah
16:30-16:45 3 Boyutlu Baskinin Mobilya Sektorinde Urin Togay, Merve coskun

Tasarimindaki Kullanim Imkanlarinin Arastirilmasi [and Emrah Demirhan
16:45- 17:00 Coffee Break

Vil
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19 April 2018
15:00-16:45 Chairman : Professor M. Cengiz KAYACAN C2.Session
Ref. No: 9
15:00-15:15 Industry 4.0, Revolution And Reflections Of Hiiseyin Ozden
Expected In Turkey
Ref. No: 24 Ahmet Naci Unal
15:15-15:30 4D Printers in Industry 4.0 and Effects on Supply and Mehmet Sitki
Chain Management Saygili
Ref. No: 34 Fatih ligin and
15:30-15:45 Barutun Mermi Uzerine Etkileri Ve Balistik Mustafa Bozdemir
Ydriinge Similasyonu
Ref. No: 99 Abdullah Togay,
15:45-16:00 Dijital Endistri Caginda Uriin Tasarimcisi: Ebru Gedik and
Teknolojinin Etkisinin Bilgisayar Destekli Tasarim Merve Coskun
Araclar Uzerinden incelenmesi
Ref. No: 108 Fraz A. Khan, Hiseyin
16:00-16:15 A Short Review On 4d Printing Kirsat Celik, Okan Oral
and Allan E.W. Rennie
16:15-16:30 Ref. No: 122 Yusuf Ozen and Cemal
"Lightning" Effect On Blockchain Technology Kose
Ref. No: 163 Mustafa Gunay,
16:30-16:45 Optimization Of 3d Printing Operation Parameters | Slleyman Giindiz,
For Tensile Strength in Pla Based Sample Hakan Yilmaz, Nafiz
Yasar and Ramazan
Kagar
16:45-17:00 Coffee Break

Vi
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19 April 2018
17:00-19:00 Chairman : Assist. Professor Ahu GELEBI A3.Session
Ref. No: 11 Koray Ozsoy,
17:00-17:15 Secigi Lazer Sinterleme (Sls) ile Ti6al4v Toz Burhan Duman,
Malzemeden isleme Parametrelerin Sinterleme Yunus Emre
Kalitesine Etkisi Delikanh and
Mehmet Cengiz
Kayacan
. Mustafa Glinay,
17:15-17:30 Ref. No: 162 . . Ramazan Kacar,
Effects On Mechanical Properties Of Raster Angle Hakan Yilmaz. Halil
And Infill Rate In Pla Based Samples Produced By |J axan i
3d Printing emir grl uleyman
undiz
Ref. No: 173 Savas Dilibal,
17:30-17:45 Flexible Wing Design And Additive Manufacturing Haydar Sahin and
For New Generation Bioinspired Unmanned Aerial Cihan Candas
Vehicles
Ref. No: 28
17:45-18:00 Effects Of Chemical And Surface Modification On |[Zeynep Omerogullari
Mechanical And Chemical Properties Of Polyester Basyigit
Fabrics
Ref. No: 126 Yusuf Ayan, Ertan
18:00-18:15 An Example Of Repair-Maintenance Welding Sari and Nizamettin
Application By Using The Mig-Mag Welding Kahraman
Method With The 3D Metal Printer
Ref. No: 189 Tayfun Cetin,
18:15-18:30 Gaz Atomizasyon Yéntemi ile Am60 Magnezyum | Mehmet Akka$S and
Alasim Tozu Uretimi Ve Karakterizasyonu Mustafa Boz
Ref. No : 174 Metin Zeyveli,
18:30-18:45 3 Eksenli Lazer isleme Makinesi Tasarimi Ve Murat Aydin and
Prototip Uretimi Rasit Esen
Ref. No :176 Koray Ozsoy and
18:45-19:00 Ergiyik Biriktirme Yontemiyle Hafifletiimis Kisiye Mehmet Cengiz
Ozel Kafatas! implantin Hizl Prototiplenmesi Kayacan
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19 April 2018
17:00-19:00 Chairman : Professor Mustafa AYDIN B3.Session
Ref. No: 6 Hakan Maden, Omer
17:00-17:15 FDM Yéntemle Uretilen Prototiplerin Yiizeylerine Saban Kamber,
Yapilan iglemlerin Mukavemet Uzerine Etkisinin Haydar Ugur,
Arastiriimasi Alim Igneci and
Erkan Dipcin
Ref. No: 30
17:15-17:30 3D Manufacturing Applications in Aviation Tamer
Industry in Accordance with Airworthiness Rules Saracyakupoglu
and Regulations
Ref. No: 40
17:30-17:45 Nem Faktérinin Polyamid Malzeme Dayanimina Mustafa Bozdemir
Etkisinin incelenmesi
Ref. No: 61
17:45-18:00 Hibrit imalat: Eklemeli Imalat ile Geleneksel imalat | Tugge Tezel, Eyiip
Yontemlerinin Birlikte Kullanilabilirliginin Sabri Topal and
incelenmesi Volkan Kovan
Senai
18:00-18:15 Ref. No: 161 Yalcinkaya, Burak
Optical 3d Scanner Technology Yildiz and Mazlum
Borak
Ref. No: 196 Gozde S. Altug-
18:15-18:30 Evaluation of the structural differences between Peduk, Savas
additive manufacturing and traditional Dilibal, Sunullah
manufacturing for production of Nickel-Titanium Ozbek and Ola
Alloys Harrysson
Ref. No: 67 Mustafa Aydin,
18:30-18:45 Investigation of the PLA filament process Ferhat Yildirim,
performance at different printing parameters and Ebubekir Canti and
comparision with results of finite element method Kadir Gok
18:45-19:00 Ref. No: 175 Metin Zeyveli, Murat

3 Eksen Kartezyen Cizim Yapan Robot Tasarimi
Ve Uretimi

Aydin and Rasit
Esen
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19 April 2018
17:00-19:00 Chairman : Professor Nizamettin KAHRAMAN C3.Session
Ref. No: 13 Kiyas Kayaalp,
17:00-17:15 Internet Controlled Smart Tea Machine Design Ahmet Ali Siizen,
With Arduino And Tea Consumption Analysis Osman Ceylan and
Ziya Yildiz
Ahmet Ali Slizen,
17:15-17:30 Ref. No: 14 Ziya Yildiz, Kiyas
Device Design For Determining The Presence Kayaalp, Osman
And Grade Of Scoliosis Ceylan and Emre
Arabaci
Ref. No:131 Okan Oral, Volkan
17:30-17:45 Isi Ve Sicaklik Konusunda Akilli Mobil Cihaz GOk, Mustafa Kemal
Uygulamasi Gelistirme Yildiz and Mehmet
Eyiip KiriS
Merih Sengdnil,
Ref. No: 197 Hakan Kalkan,
Comparative Investigation Of 3d Printing And Ozgiin Ogretmen,
17:45-18:00 Traditional Wax Modelling In Investment Casting Kaan Inam, Volkan
For Sculpture Applications As A Case Study Burak Oktay, Umut
Tolga Cubukcu and
Yahya Tung.
Ref. No: 37 Hiiseyin Ustiiner and
18:00-18:15 Yorgun Mermilerin Atmosferdeki Hareketi Ve Mustafa Bozdemir
Hedef Uzerinde Olugturdugu Etkiler
Ref. No: 68 H. Riza Borkli, Fatih
18:15-18:30 Conceptual Design Of A Supermarket Trolley | Cikisir and Cemile
With Barcode Reader Sanlier
Ref. No: 83 Hande Erdogan
18:30-18:45 Using Fuzzy Waspas Method to Select Aktan, Omir Tosun
Sustainable and Environmental Friendly and M.K.
Packaging Alternatives Marichelvam
18:45-19:00 Ref. No : 178 Burak Dindar, Salih

Fusion 360 Cam Application On Servo Controlled
Desktop Cnc Machines

Ogiin isak and Kerim
Cetinkaya

Xl
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20 April 2018
09:00-09:30 Registration
09:30-11:00 Chairman : Assist. Professor Hakan A4.Session
YILMAZER
Askican Hacioglu,
Ref. No: 87 Fatih Ciftci, Reyhan
09:30-09:45 3D Printed Implantable Hydrogel Drug Design for Yanikoglu, Taylan
Schizophrenia Baran Yesil and Cem
Bulent Ustundag
Ref. No: 96 Ahmet Fatih Yuran and
09:45-10:00 Pelvix Kemigi Kinginin Modellenmesi Ve Fdm 3b Muhammed Esad
Yazici Ile Uretiminin Gergeklestiriimesi Cakir
Ayblike Aydogan,
10:00-10:15 Ref. No: 125 Yasin Bozkurt Yilmaz,
Multihead Bioprinter Development by Converting | Tutku Tug and Hakan
Fuse Deposition Modelling (FDM) type 3D Printer Yilmazer
Nurten Arslan, Meltem
10:15-10:30 Ref. No: 133 KUrtUncU, Nur Deniz
Saglikta Geligsen Teknoloji: Ug Boyutlu Yazicilar EyUpoGlu and Birgiil
Yaylaci
Ref. No: 140 Ogulcan Eren and
10:30-10:45 Multifonksiyonel Nanokompozitlerin 3B Baskisi: Huseyin Kursad Sezer
Elektrik iletkenligine Etkisi
Ref. No: 152 Ahmet Girol Kalayci,
10:45-11:00 3b Yazici Kullanarak Evcil Hayvanlar igin Medikal Serkan Ceylan and
Protez Ve Ortez Uretimi Ozdemir Deniz
11:00- 11:15 Coffee Break

Xl
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20 April 2018
11:15- 12:45 Chairman :  Assist. Professor Ahmet A5.Session
SAMANCI

Ref. No: 124 Ahmet Ulu and Bekir
11:15- 11:30 Multiple Noise Removal In Color Images Dizdaroglu

Ref. No: 130 Huseyin Riza Borkli
11:30-11:45 Conceptual Design Of Aninnovative Lawn Mower and Fulya Erdemir

Machine

Ref. No: 132 Hakki Soy and Sabri
11:45- 12:00 loT and M2M Connectivity for Real-time Control Koger

of Industrial Processes

Kadir Guinaydin and

12:00- 12:15 Ref. No: 195 Halit Stleyman

Common Fdm 3d Printing Defects Tarkmen

Ref. No : 151 Ahmet Gurol Kalayci
12:15- 12:30 3B Yazici Tabanli ince Film Kaplama Cihazinin and Ozdemir Deniz

Gelistirilmesi
12:30- 12:45 Ref. No: 149 Ahmet Samanci,

4 Eksenli Cnc Kontrolli Strafor Kesme Tezgahi Ahmet Can and Okan

Tasarimi Ve Prototip Uretimi Kilig

12:45-14:00 Lunch

X1
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20 April 2018

14:00-15:30 Chairman : Assist. Professor Okan ORAL A6.Session
Ref. N0:199 The Advantages and The Amer Faruk Bavram
14:00-14:15 Disadvantages of Using 3D Printing Technologies Atacan Ak a’n ’
in Architectural Design Process 9
~ Enes Erdll, E.Hale
Ref. No: 73 ",’\lekr’tKeg\m Fet'g!‘al’.?'
14:15-14:30 Nebulizer Body Desing And Prototype For 1-10 :J( en Arsian, Birgu
Age Kids ._ayleuacu Nurdeniz
Eylpoglu and Meltem
Kartiincl
Ref. No: 22 Fatih Huzeyfe OztUrk,
14:30-14:45 Three Dimensional Powder And Granular Mixer Ozkan Oz and Kerim
Prototype And Manufacturing Cetinkaya
Ref. No: 86 Abdurrahim Temlz,
14:45-15:00 Design And Prototype Of Functional Ceramic Mustafa Bozkurt,
Laser Marking 3-Dimensional Printer Mehmet Engin
KosifoGlu and Zehra
Gizem ideal
Ref. No: 121 Suileyman Bilgin, Okan
15:00-15:15 Saglik Sektoriinde 3 Boyutlu Yazici Uygulamalari: |Oral and Gllgin Akba$
Mevcut Durumu Ve Gelecegi
Ref. No: 155 Fatma Cogskun Topuz,
15:15-15:30 The Actual Position, Development And Future Emre Bakkalbasi and
Aspects Of The 3d Printer Technology In Food isa Cavidoglu
Industry
15:30- 15:45 Coffee Break

XV
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15:45-17:15 Chairman : Assist. Professor Binnur A7.Session
SAGBAS
Ref. No: 118 Hilmi Saygin Sucuoglu,
15:45-16:00 Comparison Of 3d Printing Infill Pattern Influence Ismail Bogrekeci, Pinar
To Structural Strength Demircioglu and Asli
Gultekin
Ref. No: 120 Binnur Sagbas and
16:00-16:15 Dimensional Metrology For Additive Tahir Hakan Boyaci
Manufacturing
Ref. No: 194 Kadir Guinaydin and
16:15-16:30 The Effect Of Layer Thickness To The Tensile Halit Sileyman
Stress: Experimental Studies Tlrkmen
Ref. No: 138 Ali Erdem Cercevik,
16:30-16:45 3D Beton Uretimi igin Mermer Tozu Ve Seramik Yusuf Cengiz Toklu and
Artiklarinin Kullaniimasinin Arastiriimasi Siheyla Yerel
Kandemir
Ref. No: 141 Ogulcan Eren, Hiseyin
16:45-17:00 Tersine Mihendislik Tasarimi: EndUstriyel Kirsad Sezer and
Tasarim Miihendisligi Lisans Ogrencileri igin Huseyin Riza Borklu
Teknik Secmeli Ders
Ref. No: 145 Mehmet Ermurat,
17:00-17:15 3 Boyutlu Yazicilarda Kompozit Parca imalat Muhammed Enes
icin Fotopolimer Regine ile Kompozit Lif Uretimi Gebel and Semih
Korkmaz
17:15- 17:30 Coffee Break

XV
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20 April 2018
17:30-19:00 Chairman : Dr. Koray OZSOY A8.Session
17:30-17:45 Ref. No: 153 Ahmet Girol Kalaycl,
3B Yazicilar igin Android Tabanl Kontrol Ve Serkan Ceylan and
Kalibrasyon Yazilimi Geligtiriimesi Ozdemir Deniz
Elif Yazgll Yazgan,
17:45-18:00 Ref. No: 146 Simeyye Ceren Eroglu,
Tasarimda Yerli Uriin Dijital Verilerinin Kullanimi Simge Solakoglu and
Kerim Cetinkaya
Ref. NO: 85 Kubilay Bayramoglu,
18:00-18:15 Design And Implementation Of A Solar Kerim Deniz Kaya and
Catamaran Model With 3d Printer And Sensor Semih Yilmaz
Applications
Ref. No: 139 Ali Erdem CerCevik,
18:15-18:30 3D Baski Teknolojisi Kullanarak Yapi Uretiminin Siiheyla Yerel
Son Dénem Yeniliklerinin Aragtiriimasi Kandemir and Yusuf
Cengiz Toklu
Ref. No: 156 Alkin Yilmaz Akter and
18:30-18:45 Kazma Mekanizmalarinda Biyomimetik Hidayim BaSak
Uygulamalarinin incelenmesi
Ref. No: 177 Ipek Hasipek and
18:45-19:00 Otomotiv Endistrisinde Vaka Calismalariyla 3 Huseyin Kiirsad Sezer
Boyutlu Prototip Uygulamalarindaki Son
Gelismeler
Ref. No:15
19:00- 19:15 Ug Boyutlu (3b) Yazici Teknolojisinin Egitimde

Uygulanabilirligi: Senirkent Meslek Yiiksekokulu
Ornegi

Koray Ozsoy

XVI
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20 April 2018

09:00-09:30 Registration
09:30-11:00 Chairman :  Assist. Professor Cem Biilent B4.Session
USTUNDAG
Ref. No: 19
09:30-09:45 3D Printed Ceramic Vases Sanver Ozgiiven
Ref. No: 117
09:45-10:00 Support Structure For Direct Metal Laser Koray Ozsoy and
Sintering/Melting Burhan Duman
Ref. No: 36 Hiiseyin Ustiiner
10:00-10:15 Sabit Ve Degisken Helis Acili Yiv-Sete Sahip and
Namlularin Balistik Agidan incelenmesi Mustafa Bozdemir
Mehmet Topuz,
10:15-10:30 Ref. No: 47 Burak Dikici,
A Review On The Hydrogels Used In 3d Bioprinting Mehmet Gavgali
and Hakan
Yilmazer
Mehmet Alper
Ref. No: 57 Demiray, Bahri
10:30-10:45 Eklemeli imalat Yéntemlerinde Kullanilan Sekerci, Osman
Malzemeler Saltik and Mehmet
Cengiz Kayacan
Ref. No: 66 Murat Aydin, Burak
10:45-11:00 Design And Production Of Ceramic Laser Marking Glnes, Burak
Printer Dindar and Talha
Capaci
11:00- 11:15 Coffee Break

XVII
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20 April 2018

11:15- 12:45 | Chairman : Professor Mustafa BOZDEMIR B5.Session
Ref. No : 150
11:15-11:30 Cekvalf Sistemli Housing Kapaginin Tasariminin Omer Saban
Gelistirilip Prototip Parga Uzerinde Testlerin Yapiimasi Kamber
Ref. No: 164 Ahmet Kébeloglu
11:30-11:45 | ingaat Miihendisligi Beton Arastirma Labaratuvarlari And Kerim
icin 3b Yazici ile Beton Kalibi Uretimi Cetinkaya
Ref. No: 84
11:45- 12:00 Remote Monitoring For Automation Devices In Textile Ulas Dikme
Industry With lot And Web Technologies
Ref. No: 41
12:00- 12:15 | Ylzey Puruzlugu Belirlemede Yapay Zeka Kullanimi Mustafa Bozdemir
Ref. No: 165 Aysu Akilli, Harun
12:15- 12:30 | Analysis Of Effects On Tensile And Compression Yaka, Arif Gk And
Behaviors Of Different Printing Formats In Three Oguzhan Bildik
Dimensional Printing
Ref. No: 188 Kamal Mohamed
12:30- 12:45 Investigation Of Gas Pressure Effect On Powder Em Akra, Mehmet
Characterization Of Az31 Alloy Produced By Gas Akkas, Tayfun Cetin
Atomization Method And Mustafa Boz
12:45-14:00 Lunch

XVIII
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20 April 2018
14:00-15:30 Chairman : Dr. Burhan DUMAN B6.Session
Fatih Mehmet Mesut
Ref. No : 70 Elmas, Osman
14:00-14:15 Structural Analysis And Optimization Of H Type Turhan and Murat
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14:30-14:45 A Perspective On Exploiting The Design Freedom Kirsad Sezer and
Of 3d Printers In Jewellery Industry ismail Sahin
Ref. No:171 Tugrul
14:45-15:00 Preventing Of The Transmission Of The CGavdar, Erciment
Useless/Repeated Data To The Network In Internet | Oztiirk and Ahmet
Of Things Ulu
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Uygulamalari Caglayan
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Nem Faktortnin Degerlendiriimesi
Ref. No : 56 Yusuf Sacid
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imalat Pargalarinin Boyutsal Dogrulugunun Girgen and Mehmet
Arastiriimasi Cengiz Kayacan
Ref. No: 89 Menderes Kam,
16:15-16:30 3B Yazicida Titresimin Urlinlerin Mekanik Hamit Saruhan and
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Data
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16:45-17:00 Comparison The Effects Of Printing Positions On Yaka, Arif Gok and
Mechanical Behavior In 3d Printers Oguzhan Bildik
Ref. No: 111
17:00-17:15 Investigation The Effect Of Support Structure On Ahu Celebi and
Residual Stress By Simufact Additive Software Gulsim Sezig
17:15- 17:30 Coffee Break
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17:45-18:00 Powder Properties Used In Powder Bed Additive Berkay Ergene And
Manufacturing And Powder Manufacturing Medhods Bekir Yalgin
Ref. No: 69 Ceren Yagmur,
18:00-18:15 Fusion 360 ile Simiilasyon Ve Animasyon Dilan Turgut And
Kerim Cetinkaya
Ref. No: 76 Omer Saban
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Ref. No: 88 Taylan Baran Yesil,
18:30-18:45 Extrusion Based And Continuous Fed Bioprinter Askican Hacioglu
Design And Cem Blent
Ustiindag
Ref. No: 143 Ali Can Yiicells,
18:45-19:00 Design and Manufacture of Customised Toys HUseyin Riza
Utilising Low Cost FDM 3D Printers BOrklU and
HUseyin KUrSad
Sezer
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09:30-11:00 Chairman : Professor Ali R. Tekin C4.Session
Ref. No: 32 Ahmet Bllent
09:30-09:45 Elektromanyetik Atis Sistemleri icin Dénii Etki Gilver and
Sistemi Tasarimi Mustafa Bozdemir
Ref. NO: 45 Ali R. Tekin and
09:45-10:00 Uses Of 3-D Printer in The Manufacturing Of Hatice Yaprak
Traditional Turkish Sweets Such As Turkish Delight
And Grape Leather
ismail Sahin, Cengiz
Ref. No :179 Eldem, Ismet
10:00-10:15 Engelli Ve Yasli Bireyler igin Arag Binis Aparat Karakas, Ceren
Tasarimi Ve Dijital insan Modelleme ile Ergonomik K”?Z’ TOIgahar‘
Analizi Sahin and Cemile
Sanlier
Ref. No :51 H. Riza Borkld,
10:15-10:30 Conceptual Design Of A New Motor Scythe Cemile Sanlier and
Sema Eryildinm
Ref. No: 63 H, Busra Cakici
10:30-10:45 Tasarimda Fusion 360 Ve Bulut Teknolojileri and Kerim
Cetinkaya
Ref. No: 64
10:45-11:00 Direct Digital Spare Part Manufacturing With The Ali Caglar Ongag
Help Of Reverse Engineering For Maintenance Of And Huseyin
Public Transportation Buses Ozden
11:00- 11:15 Coffee Break
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11:15- 12:45 Chairman:  Professor Omer Eyercioglu C5.Session
Ref. No: 181 Cengiz Eldem, ismail
11:15-11:30 Redesign And Simulation Of Ergonomics Analysis |Sahin, M. Tahir Demir,
With Digital Human Models Of Vehicle Neslihan Top And
Maintenance Channels Tolgahan Sahin
Ref. No: 48
11:30-11:45 Effect Of Processing Conditions On The Bonding Omer Eyercioglu,
Quality Of Large Scale Additive Manufacturing Mehmet Aladag And
Components Samet Sever
Ref. No: 90 Menderes Kam, Hamit
11:45-12:00 3B Yazicida Titresimin Urlinlerin Yiizey Saruhan And Ahmet
Puriizliligine Etkisinin incelenmesi ipekgi
Ref. No: 93 Huseyin Riza Borklu
12:00- 12:15 Conceptual Design Of An Olive Harvesting And Neslihan Top
Machine
Ref. No: 94
12:15-12:30 Surface Texture Characterization And Parameter Binnur Sagbas
Optimization Of Fused Deposition Modelling
Process
12:30- 12:45 Ref. No: 119 Hilmi Saygin Sucuoglu,
Development Of Hybrid Pattern System For 3d Ismail Bogrekci, Pinar
Printing Optimization Demircioglu And
Ogulcan Turhanlar
12:45-14:00 Lunch
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14:00-15:30 Chairman :  Assist. Professor Murat DILMEG C6.Session
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14:15-14:30 insansiz Hava Araglari igin Otomatik inis Serkan Caska
Platformu Tasarimi
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14:30-14:45 3D Modeling And Prototyping (3D Printing And Yury Khotuntsev And
CNC Machining) At The All-Russian Technology Ali Dzhanmamedov
Competition For Schoolchildren.
Ref. No: 184 Hatice Evlen, Behesti
14:45-15:00 Termostatik Elastomer Malzemelerin Eklemeli Siimeyye Semen,
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Ref. No: 105 Bedri Onur
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Reinforced Nano Composites Altug Akpinar
15:30- 15:45 Coffee Break
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15:45-17:15 Chairman : Assist. Professor Ahmet CAN C7.Session
Ref. No : 172
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Degistirme Robotu Tasarimi
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BU BILDIRILER KiTABINDAKI ESERLERIN SORUMLULUGU

YAZARLARINA AITTIR.
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ONSOZ

Teknolojinin bugiinkii gelismislik seviyesine ulagmasinda onemli doniim
noktalarint endiistri devrimleri olusturmustur. Endiistri devrimlerinin tarihi
stireci incelendigi zaman, tiretim sisteminde kolaylik saglayan bir gelisme
oldugu goriilmektedir. Dolayisiyla dordiincii endiistri devrimi i¢in de yeni
bir imalat yontemi ya da iiretim sistemi iizerine kurgulanmasi gerektigi
soylenebilir. Bu nedenle, Eklemeli imalat teknolojisinin yaygimn kullanilmaya
baglamas1 Endiistri Devrimi (4.0)’mn gergeklesmesinde onemli bir rol

oynayacaktir.

Eklemeli imalat (EI) teknolojileri 1970' li yillarin sonlarinda ABD' de ortaya
cikmustir. Baslangigta hizli model veya prototip imalat1 amaciyla gelistirilip
kullanildigindan bu teknolojiler kapsamu ve anlami bakimindan ¢ok uygun
olan "Hizli Prototipleme" adiyla anilmigtir. Daha sonralar1 tanimlamadaki
farkli terimler ve fikirler sebebiyle bu teknolojiler farkli isimlerle ortaya
cikmistir. EI teknigi, diger imalat yontemlerinden kendi dogasi geregi
farklidir; diger imalat yontemlerinde oldugu gibi planli takim hareketleri ve
ozel takimlar gerektirmemektedir. Imal edilecek bir parca, BDT yazilim ile
olusturulan 3B modelden dilimleme ile 2B geometrilere doniistiiriilmekte ve

katman katman imal edilmektedir.

El; fabrikalarda Eklemeli imalat kiimeleri ile seri imalat, son kullanim metal
parca imalati, kisisel 6zel uygulamalar, yapay organ imalati, ugak kanadi ve
govdesinin bir biitiin olarak imalati, yat govdeleri imalati, riizgar tiirbin
kanadi imalati, kendi kendini iyilestirici askeri ara¢ imalati, 3B Yenilik¢i
ara¢ imalati, nano Olgekli tip, heterojen yapili par¢ca imal edilebilmesi,
kompozit malzeme imal edilebilmesi gibi muazzam gelecek vadeden

arastirma alanlarinda yayginlasmaktadir.
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Eklemeli imalat pazar1 son 5 yilda biiyiik genisleme gostermistir. Ozellikle
saglik, havacilik ve savunma sanayi sektoriinde imalat ve hizli prototip
gelistirebilme avantajlari, uygulamalar: artirmistir. 2017 yilinda sektdriin
biiytikliigliniin 6 milyar dolar oldugu g6z oniine alindiginda, 2020 yili
itibariyle eklemeli imalat sektoriiniin bilyiikliigiiniin 8 milyar dolar1 gececegi
tahmin edilmektedir. Sonug olarak iilkemizin diinya ekonomisindeki pay1
dikkate alindiginda eklemeli imalat uygulamalarinin artan AR-GE,
inovasyon ve {irlin gelistirme caligmalarina paralel olarak 6zellikle saglik ve

havacilik alaninda daha da yayginlagmasi gerekmektedir.

Tiirkiye’nin son yillarda bilim ve teknolojide daha ileri diizeye ¢ikabilmesi
icin degisik politikalar uygulamaktadir. Bugiine kadar ortaya konulan bilim
ve teknoloji politika belgelerine bakildiginda, ortaya konulan hedeflerin
gerceklestigini sdylemek miimkiindiir. Tiirkiye tiim kesimlerce kabul goren
bilim ve teknoloji politikalari, 2023 hedefleri ve strateji belgeleri, kiiresel ve
bolgesel denge diizeninin ihtiyaglarina cevap verebilecek c¢ok Onemli
adimlardir. Tiirkiye’nin 2023 hedefi i¢in Endiistri 4.0 kaldirag olabilecektir.
Endiistri 4.0’ temelini olusturan en 6nemli bilesenlerde EI teknolojilerinin
Akademek camiadaki arastirmalar ve Endiistriyel uygulamalarin

yayginlastirilmasi onemli bir faaliyet alan1 olarak goriilebilir. Ancak, daha

da_onemlisi_EI teknolojisinin _milli _imkanlarla ___gelistirilmesidir.

Ulkemizin diinyada siirl sayida Ei teknolojisine sahip iilkeler arasina
girmesi gelecek yillarda endiistri sigramasi yaparak endiistrilesmis tilkeler ile
arasindaki farki kapatma imkanina sahip olacaktir. Ayrica, Endiistri 4.0’mn
milli imkanlarla olusturulmasi da gergeklestirilmis olacaktir. Bu baglamda
Endiistri Devrimi (4.0) ve takip edilmesi gereken milli politikalar asagidaki

gibi 6zetlenebilir.
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e  Endiistri devrimi (4.0) ve eklemeli imalat bilgi akigini bagta egitim
camiast olmak {izere toplum katmanlari arasinda daha hizli
yayginlagtirmak,

e  Kronik sorunumuz olan {iniversite sanayi isbirliginde dordiincii
endiistri devrimi ve eklemeli imalat konularinda giidiimlii projeler
ile daha sistematik gelisimini saglamak,

e  Akademiyada disiplinler arasi1 ¢aligmalar yapmak, ancak dordiincii
endiistri devrimi ve eklemeli imalat hakkinda bu alanda 6zellikle
yonlendirilmis ¢alismalar kurgulamak,

e  Endiistri devrimi (4.0) ve eklemeli imalat alaninda uluslararasi
glidiimlii projelere katilmak ya da organize etmek,

e  Eklemeli imalatla ilgili yetkin insan kaynagmin yetistirilmesidir.

Tarih boyunca sayisiz medeniyete besiklik yapan iilkemiz; sanayinin,
bilimin, teknolojinin merkezi olmaya kararlidir. Bu g¢er¢evede amacimiz
iiretim merkezi haline gelmis bir iilke olmaktir. 3. ULUSLARARASI 3B
YAZICI (EKLEMELI IMALAT) TEKNOLOJILERI VE DIJITAL
ENDUSTRI kongrenin herkes igin yeni kapilar agmasini ve sempozyumun

basarili gegmesini dilerim.

Prof. Dr. Mehmet Cengiz KAYACAN

Siileyman Demirel Universitesi
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Digital Industry
Okyay Kaynak

During the last 2 decades, profound technological changes have taken place
around us, supported by new disruptive advances both on the software and
the hardware sides, as well as the cross-fertilization of concepts and the
amalgamation of information, communication and control technology driven
approaches. In recent years, in an attempt to change the whole format of
industrial automation, these developments have been taken further,
especially in Germany, under the label “Industry 4.0”. The dominant feature
of Industry 4.0 is the integration of the virtual world with the physical world
through the Internet of Things (loT). Such engineered systems are named
Cyber Physical Systems built from, and depends upon, the seamless
integration of computational algorithms and physical components®.

A more recent description of what is happening around us is the profound
digital transformation. It fundamentally changes how a business operates
and delivers value to its customers by the integration of digital technologies
into all areas of the business. Traditional industrial systems had long-lasting
lifecycles, perhaps spanning at least a decade in most cases. However
recently, we have been witnessing an increasingly rapid pace of change,
what is new today is becoming a common commodity the next day. The
portion of IT in an industrial product is increasing growing.

In the digital domain, digital twins are listed among the top strategic
technology trends for 2018. A digital twin is a digital representation of a
real-world entity or system. The implementation of a digital twin is an
encapsulated software object or model that mirrors a unique physical object,
to be linked to other digital entities and help in asset monitoring,
optimization and improving the user experience?.

1 AW. Colombo, S. Karnouskos, O. Kaynak, Y. Shi and S. Yin, “Industrial
Cyberphysical Systems: A Backbone of the Fourth Industrial Revolution,” IEEE
Industrial Electronics Magazine v. 11, no: 1, pp. 6-16, March 2017.

2 Gartner Report: “Gartner Top 10 Strategic Technology Trends for 2018,” October
2017, https://www.gartner.com/smarterwithgartner/gartner-top-10-strategic-
technology-trends-for-2018/.
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Another important component of digital industry is additive manufacturing,
which can be described as the industrial version of 3-D printing. It is already
being used to make some niche items, such as customized prosthesis and
medical implants, and to produce plastic prototypes for engineers and
designers and has great potentials and therefore a special place in this
conference.

Finally, us, the engineers and the technologists who are in some way or other
involved in the digital transformation, should strive for the days when
Industry 4.0 evolves into industrial symbiosis, in the form of an association
between two or more industrial facilities or companies to facilitate circular
economy. In such a symbiosis, the wastes or byproducts of one become the
raw materials for another. Only then can a livable world to the forthcoming
generations be ensured.

I wish the participants of the 3rd International Symposium on 3-D Printing

(Additive Manufacturing) Technologies and Digital Industry a fruitful
meeting.
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Invited Speaker
THE FUTURE OF PRODUCTION

Evren ARIN

Education Manager, Turkey, Middle East and Africa Autodesk
evren.arin@autodesk.com

ABSTRACT

The world is changing. Industries are converging, and they’re innovating more
quickly. Today’s dominant technology trends—cloud computing, mobile technology,
social connection, and collaboration—are driving businesses and consumers alike to
explore profoundly different ways to design, make, and use things. This kind of
industry transformation has happened before, but the pace of change is now much
faster. In today’s competitive landscape, anyone can be an innovator—and it’s all
about who innovates first. This presentation will explore the new different ways to
design and manufacturing, which is driven by today’s dominant technology trends
such as cloud computing and automation.

Keywords: Autodesk, Fusion 360, cloud computing, generative design, virtual reality.

OZET

Diinya degisiyor. Farkli sektorler birbirine yakinsiyor ve eskisine gére ¢ok daha
yenilik¢i davraniyorlar. Bulut bilisim, mobil teknolojiler, sosyal aglar ve isbirligi gibi
glinlimiiziin basat teknoloji akimlari, gerek isletmelerin gerekse tiiketicilerin, tasarim,
iretim ve kullanima yonelik yepyeni yaklasimlar gelistirmelerine firsat taniyor. Bu
Olcekte bir teknoloji doniisiimii daha once de gergeklesmisti, ama bu sefer degisimin
temposu ¢ok daha hizli. Giniimiiziin rekabet¢i ortamimda herkes yenilik¢i olabilir.
Onemli olan kimin daha énce davranacagi. Bu sunumda, bulut bilisim ve otomasyon
gibi glinimiiziin basat teknoloji akimlarinin, tasarim ve dretimde yol agtigi yeni
yaklasimlar ele alinacaktir.

Anahtar Kelimeler: Autodesk, Fusion 360, bulut biligim, jeneratif tasarim, sanal
gerceklik.
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EMERGING TECHNOLOGIES iN 21ST CENTURY

Okyay Kaynak

UNESCO Chair on Mechatronics, Bogazici University, Istanbul, Turkey
ABSTRACT

This presentation discusses the profound technological changes that have taken place
during the last 2 decades, the main characteristics being erosion and convergence. The
attention is then given to the emerging technologies that are supported by new
disruptive advances both on software and hardware sides, as well as the cross-
fertilization of concepts and the amalgamation of information, communication and
control technologies. The impact of emerging technologies on the society are then
contemplated upon, together with the paradigm change from industrial electronics to
industrial informatics and finally to cyber physical systems. A hype curve of emerging
technologies is presented and where the various components of emerging technologies
on this curve are discussed, with particular emphasis on artificial intelligence, brain
machine interfaces and 3D printing. Presentation is concluded with a look into the
future that includes a discussion of circular economy and the possible transition from
Industry 4.0 to Industry 5.0.
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NOVEL TITANIUM ADDITIVE MANUFACTURING
TECHNOLOGIES-FROM POWDER TO PRODUCT

Stefan Gulizia

CSIRO Manufacturing, Clayton, Victoria, Australia
Stefan.gulizia@csiro.au

ABSTRACT

Additive Manufacturing (AM) has emerged as a key competitor for existing
technologies such as casting, ingot metallurgy and powder metallurgy. It offers a
combin ation low cost manufacturing with enhanced properties and performance that’s
particularly well-suited for manufacturing complex shaped and customized component
directly from titanium powder in a single step. When used in conjunction with novel
low cost titanium metal powder production, AM becomes a transformational
manufacturing technology challenging traditional titanium manufacturing routes.
CSIRO has been researching multiple pathways to providing near net shapes for high
value added materials such as Titanium for many decades. Building of Australia's
mineral wealth of Titanium bearing ore, CSIRO has developed a suite of Titanium
AM technologies to produce titanium metal for affordable conversion of particulates
to shaped intermediates or mill products. Our AM innovations extend the entire value
chain from novel solid-state processes for Powder Manipulation that achieves
significant improvements in powder morphology, particle size distribution, flowability
and the tap density, directly from titanium sponge precursors. To patented Titanium
powder consolidation technologies namely Cold Spray for the manufacture of Billet,
preform and Pipe, Direct Powder Rolling and Hot Rolling process for the continuous
fabrication of thin Titanium sheet and strip and the continuous extrusion process for
the fabrication of rod and wire, all directly from binder-less powder feedstock. The
strengths and opportunities of each novel Titanium AM technology and its potential
impact to the emerging Aerospace, Defense, Space and Medical industries will be
presented and examined.

Keywords : Additive Manufacturing, Titanium, Powder, Solid-state
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THE FUTURE TRENDS IN ADDITIVE MANUFACTURING
TECHNOLOGY

Dr. Ola Harrysson, Edward P. Fitts Distinguished Professor

Center for Additive Manufacturing and Logistics, Edward P. Fitts Department of
Industrial and Systems Engineering, North Carolina State University, Raleigh, 27607,
USA

ABSTRACT

Additive manufacturing technologies have been progressing in various industrial
fields through Industry 4.0. It enables direct production of physical objects using
digital data along with new opportunities for novel design. Custom-made products can
be manufactured precisely via one of the various types of additive manufacturing
systems. Additive manufacturing allows industrial and private users to design and
develop their own inventions.

The speech will address the general concept of additive manufacturing and how
additive manufacturing will influence the industrial manufacturing ecosystem. A
comprehensive picture of the future trends in additive manufacturing technologies will
be explained during the speech.
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DEVICE DESIGN FOR DETERMINING THE PRESENCE AND
GRADE OF SCOLIOSIS

Ahmet Ali SUZEN™*, Ziya YILDIZ? , Kiyas KAYAALP* , Osman CEYLAN?
Emre ARABACI®

LSiileyman Demirel University, Uluborlu Selahattin Karasoy Vocational School,
Department of Computer Technologies, Isparta.
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Sciences, Department of Automotive Technology, Burdur.
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ABSTRACT

Scoliosis is a three dimensional complex disease of the spine. As a result of this
disease, shape and arrangement disorder of the vertebrae, curve in the thoracic spine,
restriction in respiratory and circulatory systems are observed. Although the precise
cause of scoliosis is not known, it might be caused by posture problems. Scoliosis is
most frequently idiopathic (its cause is unknown) and is seen in girls older than 10
years of age. Early diagnosis of scoliosis is important for the course of the disease. For
definitive diagnosis of scoliosis, radiologic methods and physical examination are
required. Lack of sufficient awareness about this disease in the society makes the early
diagnosis difficult. In this application study, design of a portable, rapid, and easy to
use, arduino-based device which do not have radioactive emission and will reduce the
margin of error in physical examination was performed. For the early diagnosis of
scoliosis, the most significant protrusions of the spine can be defined in the device.
The aim is to calculate whether there is an angulation between three spinal protrusions
under the spine and three spinal protrusions above the spine. The calculated
angulation degree shows on which vertebrae scoliosis is and its grade. Moreover, the
inclination between the reference points identified on the scapula is measured to
determine the effect of scoliosis on thoracic cage.

Keywords: ADAM’s Test, Arduino, Device Design, Scoliosis.

SKOLYOZ HASTALIGININ VARLIGI VE DERECESININ
OLCUMU iCIN CIHAZ TASARIMI

OZET

Skolyoz omurgada meydana gelen 3 boyutlu kompleks bir hastaliktir. Bu hastaligin
sonucunda omurga kemiklerinde sekil ve dizilis bozuklugu, gogiis kafesinde egrilik,
solunum ve dolasim sistemlerinde kisitliliklar olustugu gozlenmektedir. Skolyoz
hastaliginin kesin sebebi bilinmemekle beraber durus bozukluklarinin sebep oldugu
diistiniilmektedir. Skolyoz en sik idiopatik sebeplidir (sebebi belli olmayan) ve 10 yas
iizerindeki kiz gocuklarinda goriilmektedir. Skolyozun erken teshisi hastaligin seyri
icin onem tasimaktadir. Skolyozun kesin teshisi i¢in radyolojik yontemler ve fiziksel
muayene gerekmektedir. Bu hastalik hakkinda toplumda yeterli bilginin olmamasi
erken teshisi zorlagtirmaktadir. Bu uygulama galigmasinda skolyoz hastaligin teshisi
icin radyoaktif yayilim yapmayan, fiziksel muayenedeki yanilma payini azaltacak,
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portatif, hizli ve kullanimi kolay arduino tabanl cihaz tasarimi gergeklestirilmistir.
Skolyoz’un erken teshisi igin; omurganin sirtta en belirgin ¢ikintilar1 cihazda
tanimlanabilmektedir. Hedef omurganimn altindaki i¢ omurga ¢ikintis ile tistiindeki ti¢
omurga ¢ikintisi arasinda bir agilanma olup olmadigmni hesaplanmaktadir. Hesaplanan
acilanma derecesi hangi omurgada ve kag derecelik bir skolyoz oldugunu gosterir.
Ayrica kiirek kemikleri iizerinde belirlenen referans noktalari arasindaki egim
olciilerek skolyozun gogiis kafesine etkisi tespit edilebilmektedir.

Anahtar Kelimeler: ADAM’s Testi, Arduino, Cihaz Tasarimi, Skolyoz
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TEKNOLOJISINIiN KULLANIMI
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OZET

Paleontolojik ¢aligmalarin temelini fosiller olusturur ve fosiller genellikle dis, kemik,
boynuz gibi sert dokulardan olusur. Bu dokular her ne kadar sert doku olarak
adlandirilsa da, fosillesme siireci bu dokularin tahrip olmasina yol agar. Toprak altinda
uzun siire kalan fosillerin ugradigi gomiiliim sonrast siiregler, fosiller tizerinde ¢alisma
yapmay1 zorlastiracak etkiler birakir. Bu siireglerden dolayi, hassas temaslara karsi
bile korunmasiz halde olan fosiller iizerinde bilimsel ¢aligmalar yapmak ve bu fosilleri
sergilemek cogu durumda zor, hatta imkansiz hale gelir. 3 boyutlu tarama ve baski
teknolojilerinin kullanilmaya baslamasi bu sorunun giderilmesinde ¢ok biiyiik bir
yenilik saglamustir. Fosile direkt temasin gerekmedigi tarama uygulamalar ile elde
edilen 3 boyutlu goriintiiler tizerinden elden edilen baskilar, kullanilan donanima bagli
olarak bire bir boyutta kopyalar iretilmesini miimkiin kilarak hassas fosillerin zarar
gormeden incelenmesine olanak saglar. Ayrica, bu kopyalama yontemleri ile fosillerin
eksik kisimlarmim da tamamlanmasi ve canlilar hakkinda daha fazla bilgi edinilmesi
miimkiin olmustur. Bilimsel ¢aligmalarin yaninda, kopyalama ile elde edilen fosil
kopyalar1 miizelerde ve egitim kurumlarinda da kullanilarak kamu yararina onemli
faydalar saglamaktadir. Bu c¢alisma, diinyada 3 boyutlu baski teknolojisinin
paleontolojik ¢alismalarda nasil kullanildiginin  ve bu  kullamimin  getirdigi
kazanimlarm 6zetlendigi bir derleme niteligindedir.

THE 3-D PRINT APPLICATIONS IN PALEONTOLOGICAL
STUDIES

ABSTRACT
The fossils are the fundamental material of the paleontological research and generally
consist of the hard material such as; teeth, bones, horns and antlers. Although these
structures are called as hard tissues, the fossilization process damages them. The
fossils undergo taphonomic processes during their presence under earth, and these
processes make difficult even sometimes impossible to study or display them. In this
point, 3-D (three dimensional) scanning and printing technologies provide invaluable
contributions in paleontological studies. After obtaining the 3-D images of the fossils
via scans which don’t require a direct contact to the fossils and thus harmless, it is
possible to have exactly same copies of the fossils depending on the equipment. These
copies provide with not onyl the copies of the whole fossils but also provide to enable
to reconstruct the fossils which have missing parts. Furthermore, these copies are also
very useful for museum displays and educational purposes in institutions. This
presentation is a review of the 3-D print applications in paleontological studies in the
world and thus aims to summarize the advantages of this method in paleontology.



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

KAYNAKCA

[1]. Schilling R, Jastram B, Wings O, Schwarz-Wings D, Issever AS. Reviving the
Dinosaur: Virtual Reconstruction and Three-dimensional Printing of a Dinosaur
Vertebra. Radiology. 2014; 270 (3): 864- 871.

[2]. Lautenschlager S. Reconstructing the Past: methods and techniques fort he digital
restoration of fossils. Royal Society Open Science. 2016; 3:160342.



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

Ref_Num: 20
ROLL FORM SiSTEMIi TASARIMI ve DiJITAL ENDUSTRI

Esra CERCE, Kerim CETINKAYA®

'EAE MAKINA, Istanbul, Tirkiye
2Karabiik Universitesi, Teknoloji Fakiiltesi Endiistrivel Tasarim Miihendisligi
Boliimii, Karabiik/Tiirkiye
OZET
Endiistri 4.0, tiretimde tiim birimlerin birbirleriyle iletisimine, iiretim akisina gercek
zamanli olarak ulagilabilmesine, iiretilen sistemlerin kontrol mekanizmasinin
saglanmasina dayanmaktadir. Akilli fabrikalarda, fiziksel proseslerin kontroliinii
siber-fiziksel sistemler ile izleyerek, tiretim hattindaki makinelerin birbirleriyle ve
insanlarla iletisimini nesnelerin internet ile saglanmasini temel almaktadir. Dolayisiyla
akilli fabrikalar akilli makinalardan olusmaktadir. Roll form sistemleri de akilli
fabrikalar1 olusturan akilli makinalardandir. Bu yazi kapsaminda, roll form
sistemlerinin tanitimi ve tasarimini belirleyen faktorler, endiistriyel dijitallesme,
simiilasyon, miisteri yonetimi ve imalat siiregleri hakkinda bilgiler EAE Makina
firmasi referans alinarak sunulmustur.
Anahtar Kelimeler: Toplam Tasarim, Roll Form, Dijital Endiistri

ROLL FORM SYSTEM DESIGN and DIGITAL INDUSTRY
ABSTRACT
Industry 4.0 is based on ensuring that all units in production communicate with each
other in a realtime manner in the production flow, and control mechanisms of the
produced systems are ensured. In smart factories, the control of physical processes is
based on cyber-physical systems and the production machines communicate with each
other and with people on the internet of things. Therefore, smart factories consist of
intelligent machines. Roll form systems are intelligent machines that make smart
factories. In the scope of this book chapter, information about the definition and
design of roll form systems, industrial digitization, simulation, customer management
and manufacturing processes is presented with reference to EAE Machinery
Company.
Keywords : Total Design, Roll Form, Digital Industry
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HAVALI TABANCALAR iCiN 3B SILAH SUSTURUCU TASARIMI

Mustafa Bozdemir
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OZET

Susturucular genellikle silahin ateslendiginde ¢ikan itici gazin namlu agzindan ¢ikisini
yavaglatarak atesli silah sesini azaltmak igin i¢ mekanizmali metal bir silindirden
yapilir ve merminin hizini biraz arttirir. Giirtiltli, atesli silahlarin dogasinda bulunan
bir ozelliktir ve genellikle {i¢ ana firetici ile iligkilendirilir. Bunlar; mermi, namlu ve
namlu digindaki diger silah mekanik sistem bilesenlerinden olusur. Silah sisteminin
mekanik bilesenleri tarafindan iiretilen sesler, hareketli pargalarin sesleri, darbe ve
titresim gibi mekanik ozelliklere sahiptir. Merminin ateslenmesi sirasinda olusan
sesler, ateslemeye miiteakip hava tiirbiilanst1 ve mermi burnu tarafindan tretilen
siipersonik sok dalgasi veya balistik ¢atlagin neden oldugu dalgalanmalardir. Namlu
ucu giiriiltiisii, mermi oOniinde tiiplin i¢indeki hava basinci olusumu ve mermi
gecisinden sonra bas agzindan ¢ikan itici gazlar tarafindan tretilir. Bu calismada
susturucu sistemlerin teknik yapisi ve ses dalgalarinin hava igindeki olugma yapisi
incelenecektir. Bu c¢alismada, havali silahlar i¢in bir silah susturucusun bilgisayar
destekli tasarimi yapilmistir. Bu kabzanin #i¢ boyutlu yazici yardimiyla basilmasi
sirasinda, uygulanmasi gereken tasarim ve imalat siiregleri anlatilmistir. Havali silah
susturucu tasarimi iizerinde {i¢ boyutlu yazici baski parametreleri incelenerek,
susturucu imalatinda {i¢ boyutlu yazicilarin uygunlugu incelenmistir. Gelistirilen bu
yeni susturucuyla yapilacak test atiglarinda elde edilecek sonuglar tartisilacaktir.
Anahtar Kelimeler: Susturucu, 3B yazict, namlu giiriiltiisii

3D WEAPON SUPPRESSOR DESIGN FOR AIR GUN
ABSTRACT
Silencers are typically constructed of a metal cylinder with internal mechanisms to
reduce the sound of firing by slowing the escaping propellant gas and can also slightly
increase the speed of the bullet. Noise is an inherent characteristic of a gun and is
usually associated with three main producers: the projectile, the muzzle, and the gun
components other than the muzzle. The noises produced by the gun components are
mostly mechanical such as the sounds of moving parts, impact, and vibration. The
projectile noises are mainly those caused by air turbulence following the projectile and
the supersonic shock wave or ballistic crack generated by the projectile nose. Muzzle
noises are produced by the air pressure build-up in the tube ahead of the projectile and
by the propellant gases issuing from the muzzle after the projectile passage. In this
study, computer aided design of a gun suppressor for air guns. The design and
fabrication processes that need to be applied during the manufacture of this masonry
3B printer are described. By examining the 3B printer printing parameters on
suppressor for air guns, the suitability of 3B printers in suppressor manufacturing is
examined. The results obtained with the test shots to be made with this new developed
suppressor will be discussed.
Keywords: Suppressor, 3D print, muzzle noise
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LOKUM VE PESTIL GiBi GELENEKSEL TURK GIDALARININ
BASKISI ICIN 3-BOYUTLU YAZICILARDA UYGUN
EKSTRUDERLERIN TASARLANMASI

Ali R. Tekin, Hatice Yaprak*

Gaziantep Universitesi Miihendislik Fakiiltesi, Gida Miihendisligi Boliimii, Gaziantep

OZET

Bu calismada, 3 boyutlu yazicilarin gida sanayisine nasil uyarlanabilecegi ve bunun
i¢in uygun ekstruderlerin ne tiir 6zelliklerde olmasi gerektigi ile ilgili hesaplamalar
yapilmaktadir. Dikkat edilmesi gereken en Onemli husus, gida yapisi sekil
olustururken sergileyecegi reolojik davraniglarin miimkiin oldugunca dogru tahmin
edilebilmesi noktasidir. Gidalar yapilari geregi, dis etkenlerin degismesiyle, ¢abuk
bozulabilir, tatlar1 degisebilir veya farkli davraniglar sergileyebilirler. S6z konusu
calisma kapsaminda yapilan 6n denemelerde 3 boyutlu yazicilarla imal edilecek olan
lokum, pestil ve gikolatanin sicaklik ve basinca bagl olarak olmasi gereken reolojik
ozellikleri belirlenecektir. Buradan ¢ikacak olan optimum reolojik 6zelliklere kargilik
gelecek olan sicaklik ve basing degerlerine gore uygun ekstruderler kullanarak 3
boyutlu yazicilardan yaratict sekiller olusturulmasi hedeflenmektedir. Bu kapsamda
hali hazirda elimizde bulunan 3 boyutlu yazici i¢in pestil, lokum ve ¢ikolatadan olusan
3 boyutlu gidalar iretebilmek i¢in uygun ekstruder sistemi gelistirilecektir.
Gelistirilecek ekstruder, hassas sicaklik kontrollii olacak, ig¢ine konulacak gida
tirtiniiniin bir kism1 veya tamamu istenilen sicakhiga ¢ikarilabilecektir. Cam gostergeli
paslanmaz celik bir hazneden fiiretilmesi planlanan ekstruder, itki sistemli yiiksek
¢oziiniirliiklii bir step motor ile hareketlendirilecek, boylelikle ¢ok hassas dozajlama
yapilabilecektir.

Anahtar Kelimeler:3 boyutlu yazici, eklemeli imalat, pestil, lokum, gida yazicis
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OZET

Bilgisayar destekli tasarim (BDT) programlarinin ve 3 Boyutlu (3B) yazici
teknolojilerinin gelisimi ile Dogrudan Dijital Imalat (DDI) gergeklestirmek miimkiin
hale gelmektedir. Bu ¢aligmada tasarim verileri bulunmayan ve zamanla hasar géren
bir otobiis pargasimnin tersine mithendislik yardimi ile yeniden tasarimi ve 3B yazicilar
ile tiretimi gerceklestirilmistir. S6z konusu siirecin akis1 yedek parga satin alma siireci
ile kargilagtirilarak tartigmaya sunulmustur. Tersine Miihendislik ve dogrudan dijital
imalatin belirli parca gruplarinda yedek parga satin alma siirecine alternatif olabilecegi
gorilmistiir.

Anahtar kelimeler: Toplu ulagim, bakim onarim, tersine miihendislik, dogrudan
dijital imalat.

DIRECT DIGITAL SPARE PART MANUFACTURING WITH THE
HELP OF REVERSE ENGINEERING FOR MAINTENANCE OF
PUBLIC TRANSPORTATION BUSES

ABSTRACT

Direct digital manufacturing has become possible with development of computer
aided design (CAD) software and 3 dimensional (3D) printing technologies. In this
study, a bus part whose design data are unknown and damaged by time, redesigned via
reverse engineering and manufactured by a 3d printer. The workflow of so-called
process is compared to spare part procurement process has been presented for
discussion. It has seen that reverse engineering and direct digital manufacturing have
proven to be an alternative to spare parts procurement in certain parts groups.
Keywords: Public transport, maintenance, reverse engineering, direct digital
manufacturing
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3B YAZICILAR iCiN ANDROID TABANLI KONTROL VE
KALIBRASYON YAZILIMI GELiSTIiRILMESI
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OZET

Giiniimiizde 3D yazicilart hizla gelismis ve kolay erisilebilmis hale gelmistir.
Internette bulunan tasarim ornekleri, agtk kaynak kodlu yazilimlar kullamlarak ev
ortaminda dahi {iretilebilir hale gelmistir. Bu iiretim sirasinda yasanan en biiyiik sorun
fabrikasyon bir imalat olmadig: igin iiretilen yazicinin istenilen mekanik hassasiyette
sahip olmamasidir. Pargalar uygun boyutta olsa bile montaj sirasinda milimetrenin
altinda yapilan montaj hatalar1 bile yazicinin ¢aligmasini etkilemektedir. Delta tipi
yazicilar ise ¢ok hassas monte edilmesi gereken ve hata toleransi ¢ok az olan
sistemlerdir. Bu nedenle evde iiretilmis yazicilarin mekanik ve fiziksel olarak dogru
ayarlanmasini, yazicinin kontrol edilmesini ve yazicinin bilgisayarsiz olarak
calismasini saglayacak bir yazilimim gelistirilmesi i¢in ¢alismalar yapilmistir. Ayrica
usb kablosu ve uzunlugundan kaynaklanan sorunlari ¢6zmek i¢in yazici ile bilgisayar
arasina RS485 tipi bir haberlesme modiilii yerlestirilmistir. Bu modiil ayn1 zamanda
Bluetooth ve usb otg haberlesmesine de izin vermektedir. Yaklagma hassasiyeti ve
mesafesini 6lgmek i¢in optik yansimali bir sensér devresi hazirlanmis ve yaziciya
monte edilmistir.

Anahtar Kelimeler: 3B Yazici, Android, kalibrasyon, Kartezyen, delta, otomatik
seviye sensoril

ABSTRACT

Nowadays, 3D printers are rapidly developed and easily accessible. Design examples
available on the internet have become available even in the home environment using
open source software. The biggest problem experienced during production is that the
manufactured printer does not have the desired mechanical precision because it is not
a fabrication manufacturing. Even if the parts are in the correct size, mounting errors
that occur under the millimeter during installation affect the operation of the printer.
Delta type printers are systems that require very precise mounting and have very little
fault tolerance. For this reason, efforts have been made to develop a software that will
ensure that the home-made printers are mechanically and physically tuned, that the
printer is controlled, and that the printer runs without a PC. In addition, an RS485
communication module is installed between the printer and the computer to solve
problems caused by usb cable and its length. This module also allows Bluetooth and
usb otg communication. To measure approach accuracy and distance, an optical
reflection sensor circuit is prepared and installed to the printer.
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OZET

Bu ¢aligmada, ergiyik yigma modelleme (FDM) yontemi ile 3D yazicida iiretilen
PLA+ esasli numunelerin statik yiik altindaki davramigina iglem parametrelerinden
doluluk oran1 ve tarama agisinin etkileri arastirilmistir. Bu amagla, 3D yazic: ile sabit
baski hizi (60 mmy/s), ii¢ farkli doluluk oran1 (%50, 75 ve 100) ve iki farkli tarama
acisinda (-45/+450 ve 0/900 ) standart ¢gekme ve egme test numuneleri hazirlanmustir.
Deney numuneleri standart ¢gekme cihazinda ¢ekme ve ii¢ nokta egme testine tabi
tutularak elde edilen sonuglar degerlendirilmistir. Sonug olarak, PLA+ esasli deney
numunelerinin artan doluluk oraniyla ¢ekme ve egme dayanimlarinin arttig
belirlenmistir. Ayrica, en yiiksek ¢ekme dayanimimin 0/900 tarama agisiyla iiretilen
numunelerde oldugu bulunmustur.

Anahtar Kelimeler: Eklemeli imalat, FDM, Cekme dayanimi, Ug nokta egme

EFFECTS ON MECHANICAL PROPERTIES OF RASTER ANGLE
AND INFILL RATE IN PLA BASED SAMPLES PRODUCED BY 3D
PRINTING

ABSTRACT

In this study, the effects of process parameters including infill rate, raster angle on the
behavior under the static load of PLA+ base materials which was manufactured by
fused deposition method (FDM) in 3D printer, was investigated. For this purpose,
standard tensile and three point bending test samples were produced by 3D printer at a
constant printing speed (60 mm/s), two different raster angle (-45/+450 and 0/900 )
for three different infill rate (%50, 75 and 100). Tensile and three point bending tests
were applied for the samples and the findings was interpreted. Consequently, it was
found that the strength and stiffness of PLA+ base samples increase with increment on
the infill rate. In addition, the ultimate tensile strength was obtained in the samples
produced with 0/900 raster angle.

Keywords: Additive manufacturing, FDM, Tensile strength, Three point bending,
PLA
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OZET

Bu c¢alismada, ergiyik yigma modelleme (FDM) esashi 3D yazici kullanilarak iretilen
PLA+ numunelerin mekanik 6zelliklerine baski hizi, doluluk orani ve tarama agisinin
etkileri detayl olarak arastirilmistir. Bu amagla, Taguchi L18 deney tasarimia gore
3D yazici ile standart gekme test numuneleri hazirlanmistir. Islem parametrelerinin
(Baski hizi, doluluk orani ve tarama agis1) ¢gekme dayanimu tizerindeki etkileri varyans
analizi (ANOVA) ile belirlenmistir. Ayrica, Taguchi metodolojisi uygulanarak ¢ekme
dayanimi igin islem parametrelerinin optimizasyonu yapilmistir. Sonug olarak, ¢ekme
dayanimi tizerinde en etkin parametre doluluk orani olurken, sirasiyla tarama agisi ve
baski hiz1 diger 6nemli parametreler olarak tespit edilmistir.

Anahtar Kelimeler: 3D baski, FDM, Cekme dayanimi, Optimizasyon, PLA

OPTIMIZATION OF 3D PRINTING OPERATION PARAMETERS
FOR TENSILE STRENGTH IN PLA BASED SAMPLE

ABSTRACT

In this study, the mechanical properties of PLA+ samples produced by using fused
deposition method (FDM) based 3D printer were investigated in detail for the effects
of printing speed, infill rate and raster angle. For this purpose, standard tensile test
specimens were prepared with a 3D printer according to Taguchi L18 experimental
design. The effects on the tensile strength of the process parameters (printing speed,
infill rate and raster angle) were determined by analysis of variance (ANOVA). In
addition, the process parameters for the tensile strength were optimized by applying
the Taguchi methodology. As a result, while the most effective parameter on the
tensile strength is the infill rate, the raster angle and the printing speed are determined
as other important parameters, respectively.
Keywords: 3D printing, FDM, Tensile strength, Optimization, PLA
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ERGIYIiK BiRIKTIRME YONTEMIiYLE HAFIiFLETILMIS KiSiYE
OZEL KAFATASI IMPLANTIN HIZLI PROTOTIPLENMESI

Koray OZSOY* M. Cengiz KAYACAN?

1 Siileyman Demirel Universitesi Senirkent MYO, ISPARTA
2 Siileyman Demirel Universitesi Miihendislik Fakiiltesi Makine Miihendisligi Boliimii,
ISPARTA

OZET

Insanlarin viicudunda meydana gelen hasarlardan dolay1 gorevini yitiren doku veya
organlarin ihtiyaglarim karsilamak, amaliyat siirecinde zarar goren kemik yerine
gercege yakin bu doku veya organin benzerleri imal edilerek ¢are aranmaktadir.
Implant; insan viicudu igerisine yerlestirilen, bir doku veya organin islevini yerine
getiren yapay cisimlere denir. Dogustan gelen hastaliklar, kanser, travma, kaza v.b.
sebeplerle hastalarda meydana gelen kemik yapist bozukluklarini tedavi etmek ve
implant ile kemigi sabitlemek (fiksasyon) i¢in bu bolgelere implant takilmaktadir.
Genel olarak implantlar geleneksel imalat yontemleri ile standart sekil ve boyutlarda
imal edilmekle beraber yeni teknolojiler sayesinde artik kisiye 6zel olarak imal edilip
hastalara uygulanabilmektedir. Bu ¢aligmada; hasar goérmiis kafatasinin bilgisayarl
tomografi (BT) verilerinin modellenmesi ve amaglara uygun ozellikleri saglayacak
kisiye 6zel hafifletilmis implant tasarimi yapilmistir. Toz sinterleme, sivi kiirlestirme,
kat1 ergiyik biriktirme gibi bircok cesidi olan eklemeli imalat tiirleri arasinda en
yaygin kullanima sahip olan Ergiyik Biriktirme Modelleme (EBM) yontemi ile kisiye
Ozel hafifletilmis kafatas1 implantin prototipi ger¢eklestirilmistir.

Anahtar Kelimeler: Eklemeli imalat, ergiyik biriktirme modelleme, kisiye ozel,
hafifletilmis

RAPID PROTOTYPING LIGHTWEIGHT CUSTOM-MADE SKULL
IMPLANT BY FUSED DEPOSITION MODELLING
ABSTRACT
In order to meet the needs of tissues or organs that have lost their function due to the
damage caused by the injuries in the body, find a way to manufacture similar tissues
or organs instead of the damaged bone in the surgical process. Implants are artificial
objects which are placed into the body and have the function of an organ and tissue.
Implant is placed on these areas to cure the defects of bone structure that stem from
ilinesses from birth, cancer, trauma, accidents etc. Implants are generally
manufactured in the standard shapes and sizes with the traditional manufacturing
methods, but they can now be the customized manufactured and applied to patients
with the new technologies. In this study, it was carried out the modeling of the
computed tomography (CT) data of the damaged skull and the customized lightweight
implant design to provide the proper features for the purpose. Fused Deposition
Modelling (FDM) was performed customized lightweight implant which has the most
widespread use of additive manufacturing method among such types powder sintering,
vat photopolymerization, fused deposition.
Key words: Additive manufacturing, fused deposition modelling, customized,
lightweight
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TESEKKUR

Bu ¢alisma Siileyman Demirel Universitesi Bilimsel Arastirma Projeleri Yénetim
Birimi tarafindan 3214-D2-12 nolu proje ile desteklenmistir. implant imalat1 sirasinda
desteklerinden dolayr SDU Makine Miihendisligi Eklemeli fmalat Laboratuvarindaki
calisma grubuna tesekkiir ederiz. 6.
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UC BOYUTLU TOZ VE GRANUL KARISTIRICI PROTOTIP VE
IMALATI

Fatih Huzeyfe OZTURK, Ozkan OZ, Kerim CET. INKAYA
Karabiik Universitesi, Fen Bilimleri Enstitiisii, Endiistriyel Tasarim Miihendisligi,

Karabiik/Tiirkiye
fatihhuzeyfe@hotmail.com

OZET

Tozlarin karistirilmasi, farkli birgok endiistride kullanilan yaygin bir islemdir. Bu
calismada, toz ve granil kangstirma islemi igin alternatif toz karistiricilar
degerlendirilmis ve karistirma sekillerine gore makineler karsilagtirilmistir. Yapilan
degerlendirmeler sonucunda, laboratuvar ¢aligmalarina uygun ve tasiabilir 6lgekte ii¢
boyutta hareket edebilen kiip hazneli toz karistirma makinesi tasarlanmis ve imal
edilmistir.

Anahtar Sozciikler: Toz karigtirma, Mekanik Toz Karstirici, Homojenlik,
Karistirma Sekli

THREE DIMENSIONAL POWDER AND GRANULA MIXER
PROTOTYPE AND MANUFACTURING

ABSTRACT
Mixing of powders is a common operation used in the different industries. In this
study, alternative powder mixers were evaluated for mixing of powder and granul and
the machines were compared to the mixing types. As a result of the evaluations, a
cube-type powder mixing machine capable of moving in three dimensions on a
portable scale suitable for laboratory work was designed and manufactured.
Key Words: Powder mixing, Mechanical Powder Mixer, Homogeneity, Mixing
Shape
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3D PRINTER + CNC SiSTEM TASARIMI VE PROTOTIPi

Deniz ALTUNKAYNAK® | Kerim CETINKAYA?
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Karabiik/Tiirkiye
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OZET

Dijital endiistri , bir¢ok ¢agdas otomasyon sistemini, veri aligverislerini ve iiretim
teknolojilerini igeren kolektif bir terimdir. Dijital endiistri, mevcut sanayinin
dijitallesme ve bilgisayarlasma yoniinde tesvik edilmesi ve yiiksek teknolojiyle
donatilmasi projesidir. Dijital endiistri i¢in 3D yazicilarin yeri ise fazlasiyla onemlidir.
Hayal edilen bir parcay: bilgisayar ortaminda modelleyerek, kisa bir siire i¢inde elle
tutulabilir somut nesnelere doniistiren makinelerdir. Bu ¢aligmada egitimde
kullanilabilir, CNC ve 3D printer Unitelerinin yer aldigi hibrit sistem tasarimi
gosterilmektedir. Kullanicinin kendi tasarim modellerini tiretirken, farkl alternatifleri
rahatlikla uygulayabilecekleri hizli ve ekonomik bir ¢6ziim saglayacaktir. Dijital
endiistrinin egitimde uygulamasina iyi bir 6rnek olarak, orglin egitimin siirliliklar
icinde imalati miimkiin olmayan etkinliklerin de gergeklesmesine katki saglayacaktir.
Anahtar Kelimeler: 3D Printer, CNC, Dijital Enddistri

3D PRINTER + CNC SYSTEM DESIGN AND PROTOTYPE
ABSTRACT
The digital industry is a collective term that encompasses many contemporary
automation systems, data exchanges and production technologies. Digital industry is
the project of promoting the existing industry towards digitalization and
computerization and equipping it with high technology. The location of 3D printers
for the digital industry is extremely important. It is a machine that models an
imaginary part in a computer environment and transforms it into tangible concrete
objects in a short time. The main purpose of this study can be used in education. These
show CNC, 3D printer and a hybrid system design. While the users produce their own
models, they also provide a solution ehich they can impelent foot and economically.
As a good ezamle of the use of the digital industry in education, it will alsa be
beneficial for a product which is not possible to produce in this educatiol system.
Key Words: 3D Printer, CNC, Digital Industry
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HAPTIK ELDIVEN TASARIMI: UST EKSTREMITENIN
REHABILITASYONU iCiN GELISTIiRILMIiS AYNA TERAPISi

M.Taylan Das*, Gokee Miilazzmog“lu1 . O.Faruk Usluog“lu1 , K.Furkan Tagdemir" ,
E. Dilek Keskin?

YKurikkale Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii,
Yahsihan/ KIRIKKALE
2Kirikkale Universitesi, Ti ip Fakiiltesi FTR Anabilimdali, Yahsihan/ KIRIKKALE

OZET

Inme sonras, iist ekstremite de goriilen fonksiyonel yetersizligin tedavisinde birgok
farkli yontem kullanilmaktadir. Son yillarda, inme rehabilitasyonunda alisilmisg
tedavilerin yaninda ayna tedavisi de kullamilmaktadir. Klasik ayna terapisi
tedavilerinde diiz bir ayna yardimiyla aktif kullanilan uzuv hareketi ayna goriintiisiiyle
felgli uzuv hareket ediyormus gibi hastaya gosterilmektedir. Bu calisjmada ayna
terapisinin etkinligini gelistirmek amaciyla tasarlanan haptik eldiven tamitilmaktadir.
Tasarlanan eldiven, saglam elden uyaricilar aracilifiyla alman sinyali, inmeli el
parmaklarma aktarmaktadir. Disaridan denetlenebilen ve iizerinde ¢esitli uyaricilarm
oldugu haptik eldiven, 3D yazic1 teknolojisi kullanilarak imal edilmistir.

Anahtar Kelimeler: Sanal ayna tedavisi, Haptik Eldiven, Rehabilitasyon

DESIGN OF A HAPTIC GLOVE: IMPROVED MIRROR THERAPY
FOR UPPER EXTREMITY REHABILITATION

ABSTRACT

Many different methods have been used for treatment of functional insufficiency in

upper stroke for post stroke patients. Recently, mirror therapy has also been used for

stroke rehabilitation as well as conventional treatment. In this study, a haptic glove

wlocated in a sensitive to different stimuli and externally controllable is designed In

order to improve the effectiveness of mirror therapy. The designed haptic glove is

manufactured using 3D printing technology.

Keywords: Virtual mirror therapy, Haptic Glove, Rehabilitation
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YENI NESIiL BIiYOLOJIK ILHAMLI INSANSIZ HAVA ARACLARI
ICIN ESNEK KANAT TASARIMI VE KATMANLI iIMALATI

Savas DILIBAL , Haydar SAHIN , Cihan CANDAS
Istanbul Gedik Universitesi Mekatronik Miihendisligi Boliimii, Istanbul

OZET

Hava araglar1 i¢in tasarlanan kanat profilinde hafiflik ve hizli sekil degistirebilme
aracin manevra kabiliyetini artiran 6nemli kriterlerdir. Bu nedenle kanat tasariminda
temel tasarim kriterlerini saglayabilen malzemeler secilmelidir. Katmanli imalat
teknolojisindeki son gelismeler uygun niteliklerin elde edilmesi i¢in farkli bir imal
usuliinii ortaya ¢ikarmustir. Bu sayede alternatif tasarimlarin test edilmesi hizlanarak
yeni tasarimlarin ortaya ¢ikarilmasi kolaylasmistir. Bu c¢alismada, termoelastik
poliiiretan (TPU) malzeme kullanilarak hafif ve hizli sekil degistirebilen bir kanat
tasarimu gelistirilerek biyolojik ilhamli insansiz hava araci i¢in ergiyik yigma (FDM)
teknigi yontemi ile katmanli imalati yapilmustir. Prototipi gelistirilen kanadin
pnomatik olarak 0 - 0.6 MPa hava basinci araligindaki farkl yiikler altinda kanat
profil degisimi analiz edilmistir.

Anahtar Kelimeler: insansiz hava araci, kanat profili, esnek kanat tasarimi, esnek
filament

FLEXIBLE WING DESIGN AND ADDITIVE MANUFACTURING
FOR NEW GENERATION BIOINSPIRED UNMANNED AERIAL
VEHICLES

ABSTRACT

Lightness and shape change of the wing profile to be designed for unmanned aerial
vehicles is a significant criterion that increases the maneuverability of the vehicle.
Thus, materials that provide fundamental design criteria should be selected in wing
design. Recent developments in additive manufacturing technology have created a
different manufacturing process for achieving requested qualities. This process
provided to achieve obtaining novel prototypes through testing of alternative designs.
In this study, a new wing system that is developed for bio-inspired unmanned aerial
vehicle using thermoelastic polyurethane (TPU) material through FDM based additive
manufacturing. The developed wing profile structure was analyzed under the
pneumatic varied pressure of 0 and 0.6 MPa. 3rd International Congress on 3D
Printing (Additive Manufacturing) Technologies and Digital Industry 2018 2
Keywords: Unmanned aerial vehicle, wing profile, flexible wing design, flexible
filament
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SEPERATORLU ELEKTRIK MOTORU iCiN GELiSTIiRILEN
SEPERATOR TASARIMININ PROTOTIPLE URETIP TEST
ETMEK iCIN UYGUN URETIiM YONTEMi BULUNMASI

Hakan MADEN, Omer Saban KAMBER, Bilal OZSARIKAYA, Burak Recep KAMBER
Ihlas Ev Aletleri, Istanbul/ TURKIYE,

OZET

Su filtreli elektrik stipiirgeleri genellikle disardan emis yapmis oldugu tozlari su i¢inde
hapsedilmesini saglamaktadir. Emis yapilan toz ve kirlerin su i¢ine kalmasini saglayan
motorunun {izerinde bulunan seperatdr isminde parga vasitasiyla olmaktadir. Motor
yiiksek hizda ¢alistigindan seperatér parca suda vorteks olusturarak tozlari suyla daha
fazla temas ettirerek suyun igine hapsedilmesini saglamaktadir. Mevcut kullandigimiz
motorda seperatoriin tasarimindaki hatalardan dolayr tozun hapsedilmeden motor
tizerinden tekrar dis ortama atilmasini saglamaktadir. Bunun diginda Elektirik
Siipiirgesi Tebligindeki motor giictiniin diisiiriilmesiyle motorun vakumda degeri
diisiis olmustur. Hem vakum degerini yiikseltmek ve toz kagaklarini gidermek igin
seperator tasarimi gelistirilmesi gerekmektedir. Gelistirilecek tasarimin gerecekten
islevini yerine getirip getirmedigini test etmek i¢in kalip imalat maliyeti ve zaman
kayb1 olusmamasi igin prototip yapilmas: daha az maliyetli olacaktir. Bu amagla
prototipi tretilecek seperatdriin yiiksek hizda, su ile galismasi ve dayanikli olmasi
gerekmektedir. Bu ¢alismada seperator pargasmin prototiple imalati i¢cin; FDM tiretim
yontem ¢esitleri ve STL iretim yontemleri karsilastirmalar yapilarak en uygun
yontemin bulunmasi hedeflenmektedir. Bulunan yontemle seperator prototipini iiretip
vakum degeri ve toz tutma orani 6l¢iim makinalari ile dlgiimler yapilarak gelistirilen
seperatoriin islevselligi test edilmesi hedeflenmistir.

Anahtar Kelime; Seperatérlii Motor, Partikiil Olgiim, FDM Prototip, STL Prototip

SEARCHING CONVENIENT PROTOTYPE PRODUCTION
METHOD FOR TESTING SEPERATOR DESIGN THAT IS
PRODUCED AS PROTOTYPE FOR ELECTRIC MOTOR WITH
SEPERATOR

ABSTRACT

Vacuum cleaners with water filters usually ensure that the dust that is suctioned from
the outside is trapped in the water. The part in the name of the separator located on the
motor ensures that the suctioned dust and dirt remain in the water. As the motor runs
at high speed,the separator creates a vortex in the water and therefore seperator ensure
the dust to contact with the water more and be trapped in the water. Due to the
mistakes in the sperator design of the existing motor that we use, seperator ensure that
suctioned dust is throwed out through motor to the outside without traping in the
water. Apart from that the value of motor vacuum has been reduced by lowering the
motor power in the Electric Vacuum Cleaner's Communiqué. A new separator design
needs to be developed to increase the vacuum value of motor and to eliminate dust
leaks. It would be less costly to make prototypes to avoid plastic injection mold cost
and waste of time for testing whether the developped seperator design actually
performs its function. For this purpose, prototype of seperator that will be produced
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must be able to work with high speed water and be resistant. In this study It is aimed
to find the most suitable method by comparing FDM production method and STL
production methods for making seperator prototype. It is aimed to produce seperator
prototype with selected method and to test the functionality of the developed separator
by vacuum value and dust holding ratio measurement machines.

Keywords: Motor with seperator, Particule measurement, FDM Prototype, STL
Prototype

KAYNAKLAR

[1] Selective Laser Sintering, Birth of an Industry.
http://www.me.utexas.edu/news/news/selectivelaser-sintering-birth-of-an-
industry#x3dp2. Accessed December 28, 2017.

[2] The Free Beginners Guide. http://3dprintingindustry.com/3d-printing-basics-free-
beginnersguide/history/, Accessed December 27, 2017.

[3] Rapid Prototyping. https://en.wikipedia.org/wiki/Rapid_prototyping, Accessed
December 27, 2017

[4] Yarkmoglu, O. Computer Aided Manufacturing (CAM) Data Generation For Solid
Freeform Fabrication (Master’s Thesis). Middle East Technical University. The
Graduate School Of Natural And Applied Sciences. Ankara, 2007.
http://lib.metu.edu.tr/.

[5] Kochan D, Kai CC, Zhaohui D, Rapid Prototyping Issues In The 21st Century.
Computers in Industry. 1999;39(1):3-10.

[6] Rapid. https://www.nsf.gov/about/history/nsf0050/manufacturing/rapid.htm,
Accessed Octeber 29, 2014.

[7] Class Mael. http://mmadou.eng.uci.edu/class_mael65.html. Accessed Octeber 29,
2014.

[8] Wong KW. and Hernandez A, A Review of Additive Manufacturing. ISRN
MechanicalEngineering. 2012;1:10-15.

[9] Masood SH, Rattanawong W, and lovenitti P, Part build orientations based on
volumetric error in fused deposition modelling. The International Journal of Advanced
Manufacturing Technology. 2000;16(3):162-168.

[10] Masood SH, Rattanawong W, and lovenitti P, A volumetric approach to part-
build orientations in rapid prototyping. Journal of Materials Processing Technology.
2001;119(1):348-353.

[11] Masood SH, Rattanawong W, and lovenitti P, A generic algorithm for a best part
orientation system for complex parts in rapid prototyping. Journal of materials
processing technology. 2003;139(1):110-116.

[12] Thrimurthulu K, Pandey PM, and Reddy, NV, Optimum part deposition
orientation in fused deposition modeling. International Journal of Machine Tools and
Manufacture. 2004;44(6):585- 594.

[13] Thrimurthulu K, Pandey PM, and Reddy, NV, Optimal part deposition
orientation in FDM by using a multicriteria genetic algorithm. International Journal of
Production Research. 2004;42(19):4069-4089.

[14] Pandey PM, Reddy NV, and Dhande SG, Part deposition orientation studies in
layered manufacturing. Journal of materials processing technology. 2007;185(1):125-
131.

[15] Paul R, and Anand S, Optimal part orientation in Rapid Manufacturing process
for achieving geometric tolerances. Journal of Manufacturing Systems.
2011;30(4):214-222.

39


http://lib.metu.edu.tr/

3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

[16] Phatak AM, and Pande SS, Optimum part orientation in Rapid Prototyping using
genetic algorithm. Journal of manufacturing systems 2012;31(4):395-402.

[17] Das P, Chandran R, Samant R, and Anand S, Optimum Part Build Orientation in
Additive Manufacturing for Minimizing Part Errors and Support Structures. Procedia
Manufacturing, 2015;1:343-354.

[18] PA 3200 GF Poliamit Cam  Dolgulu Uriin  Bilgileri.
http://www.3ddt.com.tr/tr/urunlerimiz/malzemeler-eos/plastik-sistemi-
malzemeleri/pa-3200-gf, Accessed December 27, 2017.

[19] Handheld Paricle Counter Model P311. http://airytechnology.com/model-p311-
handheldparticle-counters/, Accessed December 27, 2017.

40



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

Ref_Num: 6
FDM YONTEMLE URETILEN PROTOTIPLERIN YUZEYLERINE
YAPILAN iSLEMLERIN YUZEY PURUZLULUK ve MUKAVEMET
UZERINE ETKIiSININ ARASTIRILMASI

Hakan MADEN, Omer Saban KAMBER, Haydar UGUR, Alim IGNECI,
Erkan DIPCIN

Ihlas Ev Aletleri, Istanbul/ TURKIYE

OZET

Prototipler FDM cihazt ile akitma yontemi kullanilarak katman geklinde
iretilmektedir. Bu katmanlar arasinda baglar ¢ok kuvvetli olmamaktadir. Tasarimdaki
parganin et kalinligina bagl olarak belli yiikler altinda prototip parcalart kirllmaktadir.
Parcanin tretim konumu degistirilerek parganin mukavemetini azda olsa artirmak
miimkiin olmaktadir. Prototip parcanin Uretiminden sonra belli bir islemler
yapilmaktadir. Bunlar; estetik bir goriintii olugmasi i¢in boya yapilmasi, katmanlar
arasindaki gozenek bosluklarinin arasindan toz kagaklarin giderilmesi igin yiizeye
japon yapistirict veya metil etil keton siiriilmesi, yilizeye polyester macun siiriilerek
boyama yapilmaktadir. Bu ¢alismada yiizeye yapilan iglemlerin, par¢anin ylizeyinin
puriizlilik ve mukavemete etkisi ile ilgili ol¢limler yapilmistir. Bu sayede hangi
yiizey islemin parganin yiizey ve mukavemet kalitesini arttirdigi tespit edilmesi
hedeflenmistir. Parga iiretimlerinin Sl¢iimlere etkisi olmamasi i¢in, yiizey islemleri
ayn1 anda tiretim yapilan prototipler {izerinde denenmistir. Bu sayede her bir yiizey
isleminin mukavemet tizerine etkisinin tespit edilmesi daha kolay olacaktir.

Anahtar Kelime; FDM Prototip Uretimi, Mukavemet Karsilastirma, Yiizey islemleri,
Yiizey purtizliiliik, Prototip Boyama

A STUDY ON THE EFFECTS OF SEVERAL SURFACE
TREATHMENTS BY SMOOTHNESS AN STRENGHT ON THE
PROTOTYPES PRODUCED BY FDM TECHNOLOGY

ABSTRACT

The prototypes are produced with FDM technology by using melting method. These
layers are not bonded very strong. Depending on the wall thickness of the part in the
design, the prototype parts are broken under various pressure forces. It is possible to
increase the strength of the part by modifying the production position of the part.
After the production of the prototype part, following operations are performed;
Painting for aesthetic appearance, application of superglue or applying methyl-ethyl-
ketone to the surface to remove dust leakage between the layers of pores, and
polyester paste to be applied on the surface. In this study, it was aimed to determine
which surface treatment increases the surface smoothness and strength of the
prototype. It is determined by measuring the surface roughness and strength effect of
the parts after the application of various treatments to each part’s surface. Surface
treatments have been tested on the prototypes that are produced at the same time, so
that the production do not have an effect on the measurements. By this method, it will
be easier to determine the effect of each surface operation on the part strength.
Keyword; FDM Prototype Production, Strength Comparison, Surface Operations,
Surface Roughness, Prototype Painting
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ABSTRACT

In the rapidly developing manufacturing sector, the importance of more efficient and
faster production methods is increasing. One of the most important manufacturing
methods emerged in recent years is also layered manufacturing methods. In this study,
the preliminary study about the usability of the molds produced by using
manufacturing method of binder jetting in sand casting applications has been done.
The production of prototype parts with the layered manufacturing methods according
to the traditional manufacturing methods is carried out faster and less costly. By using
layered manufacturing methods, it is possible to obtain the hollow parts with complex
curves and reverse angles with helical curves and similar geometries which cannot be
made even with traditional aluminum and wood models. In this study, silica sand was
used as the primary material for casting mold production. Furan as the resin which
provide low surface roughness and high bond strength was used and suitable catalyst
for this resin was used. It was produced cube and bar molds for the study. The silica
sand was laid on a specific layer thicknesses to these molds and the hardener and resin
were sprayed on the sand. These processes continued until the required dimensions
were provided. Afterwards, compression and bending tests of cube and bar specimens
were realized and their mechanical properties were investigated. Then, the effects of
different sand particle size on mechanical properties were investigated. In this study,
preliminary information was obtained to be used in determining the working system
by manufacturing parameters and algorithm of the software of the binder jetting 3d
printer which is considered to be manufactured in the future works. Key words:
Binder jetting, furan resin, layer manufacturing, sand model.

KATMANLI URETIM iLE ELDE URETILMiS KUM DOKUM
KALIPLARININ INCELENMESI

OZET

Hizla gelisen iiretim sektoriinde, daha verimli ve hizli iiretim metotlarmin 6nemi
gittikce artmaktadir. Son yillarda ortaya ¢ikan en 6nemli {iretim metotlardan biri de
katmanli iiretim yontemleridir. Bu ¢alismada, yapistirici ile katmanl tiretim yontemi
kullanilarak iretilen kaliplarin, kum dokiim uygulamalarinda kullanilabilirligi
hakkinda 6n c¢alisma yapilmistir. Katmanli iiretim yontemlerinde, geleneksel iiretim
yontemlerine gore prototip pargalarin liretimi daha hizli ve daha az maliyetli olarak
gerceklesmektedir. Karmagsik ve ters agili pargalarm, aliiminyum ve ahsap modelle
bile yapilamayacak helisel kavisli ve benzer geometrili i¢i bos parcalarn katmanl
dretim yontemleriyle kum modelleri yapilarak dokiim teknigi ile elde edilmesi
miimkiindiir. Bu ¢aligmada, dokiim kalip tiretimi igin ana malzeme olarak geleneksel
dokiim uygulamalarinda kullanilan silis kumu kullanilmistir. Regine olarak ise; diisiik
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yiizey piriizliiligi, yiiksek birlestirme dayaniklilig1 saglayan Furan reginesi ve buna
uygun katalizor kullamilmistir. Caliyma igin Ozel olarak iretilen kiip ve cubuk
seklindeki kaliplara, istenilen katman kalinliginda silis kumu serilmis ve kumun
lizerine sertlestirici, recine elle piiskiirtiilmiigtiir. Bu islemler, istenilen oOlgiiler
saglanincaya kadar devam etmistir. Sonrasinda {iretimi yapilan kiip ve ¢ubuk
numunelerin basma ve egme testleri yapilarak mekanik 6zellikleri incelenmistir. Daha
sonra ise, kum tane boyutunun mekanik 6zelliklere etkisi incelenmistir. Yapilan bu
calismada, ileride imal edilmesi diisiiniilen yapistirma katmanli 3B yazicinin
yazilimina ait imalat parametreleri ve algoritmast ile ¢aligma sistematigini belirlemede
kullanilmak tizere 6n bilgiler elde edilmistir.

Anahtar Kelimeler: Yapistirict ile katmanli iretim, furan regine, katmanl imalat,
kum kalip.
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ABSTRACT

Hallux valgus is a disease affecting the joint between the toe and the metacarpus to
which the finger is attached. As a result of the angulation of the big toe, the joint with
the metacarpus is pushed and a fluid retention occurs. This disease is rarely seen in
societies without a shoe wearing habit, but it is likely to be seen in women wearing
heels and narrow-nosed shoes. Splint, exercise and joint mobilization are applied in
patients with hallux valgus that have not reached the surgical level. While it is
sufficient for the patient to perform 2-3 sessions a day for exercise and joint
mobilization, the patient has to use the splint during out of the period that covers his /
her personal care needs. Splits in the market are produced in standard sizes. In the
production of standard splints, parameters such as patient's foot size, hallux valgus
grade, finger thickness and length, gender and age are not considered. Therefore, since
the splints produced are not specific to the person, a desire to use them permanently
does not come out for the users. This has an adverse effect on the healing process of
the disease. In this study, a software was developed to create a splint model based on
patient parameters in WPF (Windows Presentation Foundation) platform. By entering
parameters to the software such as patient's foot size, hallux valgus grade, finger
thickness and length, creation of a personally customized splint design is provided. A
standard splint model, which was previously designed in the 3D MAX program, is
installed in the software. Later, according to the entered parameters of the patient, the
splint is formed as customized for the individual. Thus, the patient's discomfort arising
from the use of the splint disappears. Along with the continuous and regular use of
splints, however, it appears that the healing process runs faster. A custom-designed
splint and a splint produced by different techniques were compared in terms of
production technique, material, cost and duration. According to this comparison, a
custom splint produced by 3D printer provides advantages in terms of cost and
production time. However, it seems that it does not have any advantage in terms of
material and production techniques used.

Keywords: 3D Printer, Splint, Hallux Valgus, 3D model, WPF

3D YAZICI iCiN KiSiYE OZEL HALLUKS VALGUS ATELI
TASARIMI
OZET
Halluks valgus, ayak basparmagi ve parmagm baglandig1 tarak kemigi arasindaki
eklemi etkileyen bir hastaliktir. Bagparmagin agilanmasi sonucunda tarak kemigi ile
olan eklemde zorlanma ve sivi artist meydana gelir. Bu hastalik, ayakkabi giymeyen
toplumlarda az goriiliirken 6zellikle topuklu ve dar burunlu ayakkabi giyen bayanlarda
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goziikme olasilig1 yiiksektir. Cerrahi seviyesine ulasmamig halluks valgus hastalarina
atel, egzersiz ve eklem mobilizasyonu uygulanir. Hasta egzersiz ve eklem
mobilizasyonunu giinde 2-3 seans yapmasi yeterli iken, ateli kisisel bakim
ihtiyaglarim karsilama siireleri diginda kullanmak zorundadir. Piyasada bulunan ateller
standart Olgiilerde tiretimdir. Standart atellerin {iretiminde hastanin ayak Olgiisii,
halluks valgusun derecesi, parmagin kalinligi ve uzunlugu, cinsiyeti ve yast gibi
parametreler dikkate alinmamaktadir. Bu nedenle iiretilen ateller kisiye 6zel olmadigt
icin hasta tarafindan siirekli kullanma istegi olugmamaktadir. Bunun sonucunda
hastaligin iyilesme siireci olumsuz etkilemektedir. Bu ¢alismada WPF (Windows
Presentation Foundation) platformunda hasta parametrelerine karsilik atel modeli
olusturan bir yazilim gelistirilmistir. Yazilima hastanin ayak 6l¢iisii, halluks valgusun
derecesi, parmagin kalmhigi ve uzunlugu gibi parametreler girilerek kisiye 6zgii atel
tasariminin olusturulmasi saglanmaktadir. Yazilim icerisine daha 6énceden 3D MAX
programinda tasarlanmis standart bir atelin modeli yiiklenmektedir. Daha sonra da
hastanin girilen parametrelerine gore atel, kisiye 0zgii bicimlendirilir. Boylece
hastanin atel kullanimindan dolay1 olusan rahatsizlig1 ortadan kalkmaktadir. Bununla
beraber siirekli ve diizenli atel kullaniminin saglanmasi ile iyilesme siirecine daha
hizl girildigi goriilmektedir. Kisiye 6zel tasarlanan atel ile farkli yontemlerle tiretilmis
atelin dretim teknigi, malzeme, maliyet ve siire bakiminda karsilastirilmasi
yapilmistir. Bu karsilagtirma sonucuna gére 3D yazicidan kisiye Ozel iiretilen atel
maliyet ve iiretim siiresi yoniinden avantaj saglamaktadir. Fakat kullanilan malzeme
ve tretim teknikleri yoniinden herhangi bir avantajinin olmadig: goriilmektedir.
Anahtar Kelimeler: 3D Yazici, Atel, Halluks Valgus, 3D Model, WPF
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ABSTRACT

Along with the widespread use of the Internet, the control of technological devices is
also carried out over the Internet. The transmission and processing of environmental
data via sensors reveals the concept of internet (1oT) of objects. The Internet of
objects first started in 1991 when a group of researchers at Cambridge University
remote monitoring the amount of coffee in a coffee maker. Today, the internet model
of objects is used in most of the electronic devices we use at home, in the office and
during travel. In this application study, a device that put the data on the tea brewed
using the smart tea maker on the internet employing the Arduino development board
has been developed. Furthermore, a web interface that analyzes the data collected and
informs the user has also been developed. The device comprises the sensors located on
the teapot and water boiler chamber and the Arduino Mega development board with a
WI-FI module that controls these sensors. The sensors receive data on the amount and
temperature of tea and water and the brewing process. In the web interface, the data
collected from the device is recorded on the SQL Server database. Analyzing the data,
the amount of tea consumed in the establishment (daily, weekly, monthly), the time
periods when tea consumption peaks within the day and the amount of left-over tea
are reported. Besides that, the estimated brewing process is displayed to the user via
the interface. Implementing this study, it is planned to facilitate the estimation of the
performance range by analyzing values and time periods of tea consumption of the
personnel in the establishment. This will also contribute to the reduction of tea
consumption expenses in the establishment.

Keywords: Arduino, Analysis, Internet of Things, Tea machine

ARDUINO iLE INTERNET KONTROLLU AKILLI CAY MAKINASI
TASARIMI VE CAY TUKETIM ANALIZIN YAPILMASI

OZET

Internetin yayginlagsmas1 ile beraber teknolojik cihazlarin kontrolleri de internet
iizerinden yapilmaktadir. Cevresel verilerin sensorler lizerinden internete aktarilmasi
ve islenmesi, nesnelerin interneti (IoT) kavramini ortaya ¢ikarmustir. Nesnelerin
interneti ilk olarak 1991 yilinda Cambridge Universitesin deki bir grup arastirmacinin,
kahve makinasinin igindeki kahve miktarmi uzaktan takip etmeleri ile baslamustir.
Giiniimiizde evde, ofiste ve seyahat sirasinda kullanilan elektronik cihazlarin
birgogunda nesnelerin interneti modeli kullanilmaktadir. Bu uygulama ¢alismasinda,
arduino gelistirme kartin1 kullanarak akilli ¢cay makinesinde demlenen ¢ay verilerinin
internete aktarilmasini saglayan cihaz gelistirilmistir. Ayrica alman verileri analiz
eden ve kullanictyr bilgilendiren bir web arayiizii tasarlanmistir. Cihaz, c¢ay
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makinesinin demlik ve su kaynatma haznesine yerlestirilen sensorler ve bu sensérleri
kontrol eden Wi-Fi modilli Arduino Mega gelistirme kartindan olugmaktadir.
Sensorler, ¢aymn demlenme durumu, miktarini, sicakligni, suyun sicakligi ve su
miktari verilerini almaktadir. Web araytiziinde, cihazdan gelen veriler SQL Server veri
tabanina kaydedilmektedir. Bu veriler analiz edilerek, kurumun zamana bagh (giinliik,
haftalik, aylik) ¢ay tiikketim miktari, giin icerisindeki ¢ay tiiketim yogunluk dilimleri
ve tiiketilmeyen ¢ay miktar1 raporlanmaktadir. Ayrica ¢aym tahmini demlenme
durumunu kullaniciya arayiizden goéstermektedir. Calismanin uygulanmasi ile kurum
icerisindeki personelin cay tiiketim degerleri ve zaman dilimleri analiz edilerek
performans araliklarmim tahminine yardimci olmasi planlanmaktadir. Ayrica kurumun
cay tliketim giderlerinin diisiiriilmesine katki saglanacaktir.

Anahtar Kelimeler: Analiz, Arduino, Akilli Cay Makinasi, Nesnelerin Interneti
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OZET

Tedarik zinciri yonetimi; hammadde ve malzemenin temini, {iriin olarak iiretilmesi ve
miisteriye ulastirilmasi siirecinde dogru triiniin, dogru miktarda, dogru fiyatta, dogru
yerde ve dogru zamanda {iretilmesi ve dagitilmasimi saglamaya yonelik taraflar
arasinda malzeme, bilgi ve para akigmin biitiinlesmis yonetimi olarak
tanimlanmaktadir. Bagka bir ifadeyle herhangi bir iiriiniin, iiretiminin baglangicindan,
tiiketiciye ulasincaya kadar izledigi tiim siirecin, tasima ve depolama faaliyetlerinin
optimizasyonu ve maliyet minimizasyonunu igermektedir. Bu siirecin kisa olmas1 arzu
edilse de hammadde, techizat, insan faktorii gibi unsurlar siirecin hizin1 olumsuz
yonde etkileyebilmektedir. Giinliimiiz diinyasinda hemen her seyin internet tabanli,
kisaca siber uzay baglantili olmas siirecin hizin1 olumlu yonde etkileyen unsurlardan
biri olarak goriilmektedir. Ozellikle Almanya tarafindan temel bilesenleri ortaya
konan “Endiistri 4.0” kavramu ile birlikte nesnelerin interneti, akilli iretim, otonom
sistemler, siber fiziksel sistemler, biiylik veri, artirllmis gerceklik, simiilasyon
(benzetim), sistem entegrasyonu, bulut teknolojileri, ii¢ boyutlu (3D) ve dort boyutlu
(4D) baski teknolojileri 6n plana gikmaktadir. Ozellikle 3D/4D baskilar, tedarik zinciri
yonetiminde basta tiretim olmak iizere, lojistik ve depolama gibi alanlarda oncii ve
belirleyici bir yapi olarak kargsimiza ¢ikmaktadir. Bu c¢alismanin hazirlanmasinda
birincil ve ikincil verilerden yararlanilmistir. flk olarak konu ile ilgili literatiir taramast
yapilmig, buna ek olarak tedarik zinciri siirecinde rol alan sektor temsilcileriyle
derinlemesine miilakat yontemi ile yiiz yiize goriigmeler yapilarak nitel yontemler
kullanilmistir. Bilimsel yontemlerle elde edilen sonuglarin paylagimiyla genelde 3D
baskinin, 6zel de ise 4D baskinin tedarik zinciri igerisindeki etkileri {izerinde
durulmaktadir.

Anahtar Kelimeler: 3D/4D Baski, Endiistri 4.0, Tedarik Zinciri Y6netimi

4D PRINT IN INDUSTRY 4.0 AND EFFECTS ON SUPPLY CHAIN
MANAGEMENT

ABSTRACT

Supply chain management is defined as integrated management of material,
information and money flow between the parties in order to produce and distribute the
right product in the right amount, at the right price, in the right place and at the right
time in the process of delivering the raw materials, producing the product and
delivering it to the customer. In other words, it includes the whole process from the
start of production to the arrival of any product to consumer, the optimization of
transportation and storage activities and the minimization of costs. Although this
process is asked to be short, duration can be negatively affected by factors such as raw
materials, equipments and human. In today’s business world, almost everything is
Internet based; in other words it is connected to cyber space, which is one of the
factors that affects the speed of this process positively. The concept of Industry 4.0
which is foregrounded by Germany in particular, consists of basic components such as
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the internet of objects, smart production, autonomous systems, cyber physical
systems, big data, increased reality, simulation, system integration, cloud
technologies, three dimensional (3D) and four dimensional (4D) print technologies. In
particular, 3D/4D prints emerge as a pioneering and decisive structure especially in
production, logistics and warehousing in supply chain management. In this 2 study,
primary and secondary data were used. First, literature review was conducted about
the subject, in addition, qualitative methods have been used by conducting face to face
meetings including in depth interviews with industry representatives who are involved
in the supply chain process. The obtained results mainly focuses on the effects of 3D
print in general and effects of 4D print in particular in the supply chain.

Key words: 3D/4D Print, Industry 4.0, Supply Chain Management
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LARGE SCALE ADDITIVE MANUFACTURING COMPONENTS

Omer EYERCIOGLU , Mehmet ALADAG , Samet SEVER

Mechanical Engineering Department, Gaziantep University, 27310, Gaziantep,
Turkey

ABSTRACT

In this study, thermal evaluation of ABS polymer thin wall part fabricated by large
scale additive manufacturing is presented. The cooling of single bead layers, the
interface temperature and the effect of adjacent top layer on the temperature of the
previous layer were investigated. The experimentally measured temperatures were
compared one dimensional heat transfer model of a single filament. The measured
temperature values are in general agreement with the model until the adjacent top
layer is going to be deposited. While the interface temperature was below the glass
transition temperature at the beginning of the process, it was gradually increased with
additional layers. The tension tests carried out using the specimens which were cut
parallel and perpendicular to the building directions, showed mechanical anisotropy of
the printed sample. The interlayer strength is about the half of the longitudinal
strength of the printed sample, although interface temperature between adjacent layers
was above the glass transition temperature and subsequent rolling was performed.
Keywords: Additive Manufacturing, Direct Extrusion, ABS, Large Scale, Thermal
Imaging
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ABSTRACT

Technology competitions for schoolchildren are the first step towards the professional
self-identification. The All-Russian Technology Competition for schoolchildren is
held in two categories: Technology and Technical creativity;

Domestic science and Arts and crafts. The first category includes robotics, electrical
engineering, woodcarving, ecology modeling and bionical simulation, the second —
sewing, embroidery, interior design, ceramic art, national costume making. The
Competition consists of four stages: school, municipal, regional and final. Each stage
has three rounds. The first round is theoretical: students answer questions and fulfil
creative tasks. The subject of work depends on what nomination a contestant chooses.
The second round is practical; students must complete a few tasks. The third round
requires homework: students prepare and present their projects. Winners of the final
round of the Competition receive privileges and benefits for admission to higher
education institutions.
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ABSTRACT

Fused Deposition Modeling (FDM) is one of the additive manufacturing (AM)
methods, widely used for manufacturing prototypes, models and functional
thermoplastic parts as final product. Although FDM technology provides opportunity
for manufacturing complex geometries, surface quality of the products cannot reach
the required value yet. For this reason post processing operations which are time
consuming and over costing, are applied to the finished parts. Alternatively,
optimization of the FDM process parameters is another solution which is more
economical way for improving surface quality of the printed parts. The aim of the
study is to optimize the FDM process parameters such as shell number, infill
percentage, infill geometry and layer thickness, for improving surface quality of the
Polylactic Acid (PLA) parts. L9 (34 ) standard Taguchi experimental design is applied
for manufacturing of the samples. The manufactured surfaces are inspected by
mechanical profilometer for obtaining 2D surface profiles and the results were
transformed in to signal-to-noise ratio as a quality characteristic to measure the
deviation from desired values. Analysis of variance (ANOVA) was used for
determining significance of the testing parameters.

Keywords: Fused deposition modeling (FDM), 3D printing, surface roughness,
parameter optimization, experimental design

OZET

Eriyik Yigma Modelleme (EYM), prototip ve model imalatmin yaninda son {iriin
olarak kullanilabilecek nitelikte fonksiyonel termoplastik pargalarin da imalatinda
yaygin olarak kullanilan bir eklemeli imalat yontemidir. EYM teknolojisi her ne kadar
karmagik pargalarin imalatina imkan sagliyor olsa da, elde edilen iriinlerin yiizey
kalitesi heniiz istenilen seviyeye ulasamamustir. Bu nedenle istenilen yiizey kalitesini
elde etmek igin irlin ylizeyine son bitirme islemleri uygulanmaktadir. Bu iglemler
zaman alicidir ve ilave maliyete neden olmaktadir. Alternatif olarak, iirtinlerin yiizey
kalitesinin arttirilmasi i¢in EYM isleminin parametrelerinin optimize edilmesi daha
ekonomik bir ¢oziimdiir. Bu ¢alismanin amaci, EYM prosesi ile polilaktik asit (PLA)
parga imalatinda kabuk sayisi, dolgu orani, dolgu geometrisi ve katman kalinlig1 gibi
parametrelerin  ylizey pirizliliigii lzerinde etkisinin incelenerek, optimum
parametrelerin belirlenmesidir. Numuneler Taguchi’nin standart L9 (34 ) deneysel
tasarim seti kullanilarak imal edilmistir. Numunelerin yiizeyleri mekanik profilometre
ile olgiilerek, 2 boyutlu yiizey profilleri elde edilmis ve sonuglar sinyal/giiriiltii oran
kalite karakteristigine doniistiiriilerek, sonuclardaki sapmalar belirlenmistir. Islem
parametrelerinin anlamliligin1 belirlemek igin de son olarak Varyans analizi
(ANOVA) uygulanmustir.
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OZET

Bu ¢alismada ingaat miihendisligi beton laboratuvarlarinda kullanilmak iizere kenar
Olciileri 50mm olan kiip beton numune kaliplarinin 3B yazici ile iretilmesi
hedeflenmistir. Omek bir kahp iizerinde %20, %40, %60, %80 ve %100 doluluk
oranlar1 ile 3B baskilar yapilmis ve olgii kararliliklar1 incelenmistir. ideal doluluk
orant tespit edildikten sonra gergek kalip tiretimi gergeklestirilmistir.

Anahtar Kelimeler: 3b Baski, Katmanli imalat, insaat Miihendisligi,

CONCRETE MOLD PRODUCTION WITH 3D PRINTER FOR

CIVIL ENGINEERING CONCRETE RESEARCH LABORATORY
ABSTRACT
In this study, it was aimed to produce cube concrete sample molds with edge
measurements of 50mm with 3D printer for use in civil engineering concrete
laboratories. 3D prints were made with 20%, 40%, 60%, 80% and 100% fill rates on a
sample mold and the dimensional stability was investigated. Once the ideal fill rate
has been determined, real mold production has been achieved.
KeyWords: 3d print, Additive manufacturing, Civil Engineering
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ABSTRACT

With recent advances, the Machine-to-Machine (M2M) and Industrial Internet of

Things (I-1oT) communication technologies are poised to improve the productivity

and efficiency of industrial processes. By this way, the factory floors and

manufacturing processes will become much smarter and more integrated in order to

maximize productivity and profitability in near future. Furthermore, the modern

manufacturers will see heightened benefits from the ever-increasing growth of M2M

and loT applications. This paper reviews the relevant and contemporary literature on

the applications of 0T and M2M based connectivity on industrial processes.

Key words: M2M, I-10T, Industry 4.0, OPC UA, factory automation, process control
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OZET

Eklemeli imalat teknolojileri 2010°1ara kadar sanayi ile beraber gelisme gostermis, bu
tarihten itibaren halk arasinda duyulup yaygmlasmasiyla bagimsiz iireticiler ve
amatérler de bu teknolojiden yararlanmaya baslamistir. Bagimsiz ireticilerin ve
amatorlerin isin i¢ine girmesiyle ‘custom’ denilen kisiye 0zel liretim artarak geligmis
ve kisiler giderek gelisen pazar sayesinde ucuzlayan bu teknolo jilerden o6zellikle
‘Fused Deposition Modelling’” (FDM) makinelerini evlerde, okullarda, ofislerde
kullanmaya baslamistir. Bu makinelerde tasarlanip {retilen iriinler arasinda
oyuncaklar, aksesuarlar, hediyelik esyalar vb. bulunmaktadir. Bu ¢aligma, diisiik
maliyetli FDM 3d yazicilart kullanarak kisisellestirilmis oyuncaklarin tasarim ve
imalatin1 6rnek uygulamalar ile agiklamaktadir. Gozden gegirilmis literatiir bulgular
ve ¢aligma boyunca kazanilan tecriibelerden yola ¢ikarak, FDM teknolojisinin sadece
ekonomik nedenlerden 6tiirti degil ayrica daha karmasik ve ergonomik tasarimlara izin
veren ‘tasarim Ozgilirliigli’ ve bunun yani sira kolay hammadde temin imkéani
saglamas1 nedeniyle Oyuncak Endiistrisinde basarili bir sekilde kullanilabilecegi
sonucuna vartyoruz.

Anahtar Kelimeler: 3 Boyutlu Yazicilar, Tasarim, Oyuncak Endiistrisi

DESIGN AND MANUFACTURE OF CUSTOMISED TOYS
UTILISING LOW COST FDM 3D PRINTERS

ABSTRACT
Additive manufacturing technologies have developed with the industry until 2010.
From that date onwards, independent producers and amateurs have begun to exploit
this technology as they become more popular among the public worldwide. As
independent producers and amateurs enter into the business, individuals begun to
utilise especially ever more cheaper Fused Deposition Modelling (FDM) machines at
home, schools and offices thanks to the increasingly developed market. Toys,
accessories, souvenirs etc. are among the products designed and manufactured with
these machines. This work elucidates design and manufacture of customised toys
utilising low cost FDM 3d printers with case studies. From the reviewed literature
findings and the experiences gained throughout the work, we conclude that FDM
technology can be successfully used in Toys industry not only for economic reasons,
but also design freedom allowing possibility for more complex and ergonomic designs
as well as easy feedstock supply.
Keywords: 3D printing, design, Toys Industry
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OZET

Eklemeli imalat, iiriinlerin kesit katmanlarmin birbirleri iizerine eklenerek
olusturuldugu, 1986°dan bu yana (1) malzeme ¢esitliligi arttikca her gegen giin yeni
bir yontem gelistirilen bir teknolojidir (2,3). Karmasik geometrilerin kolayca
tiretilebildigi, 3B yazici olarak da adlandirilan bu yontemlerle iiretilen malzemelerin
temel sorunlarindan biri mukavemetlerinin ¢ogu alanda kullanima uygun olmamasidir.
Bu sorunu ¢6zmek igin yapilan son g¢alismalar siirekli fiber igeren kompozit
malzemelerin 3d yazicilarda iiretim metotlar1 tizerine de egilmistir . Takviye
malzemesinin kesintili parcacikli ve karigik yonlii olmasina karsin siirekli olmasi
mekanik 0Ozellik bakimindan avantajlar getirmektedir. Bu ¢aligmada; UV 1sikla
kiirlenen regine ve siirekli karbon fiber takviyeli bir kompozit malzemenin eklemeli
imalat yontemiyle olusturulmasinda bir yontem gelistirilmistir. Bir lif demeti
halindeki karbon fiber takviyeli regine ¢izgi halinde Z ekseni boyunca ultraviole ile
kiirlestirilmis, regine ve fiber davranislart gézlenmistir. Deneyler cam fiber iizerinde
de gergeklestirilmistir. Yapilan deneylerde degisken parametreler; fiber takviye
elemani, UV 1s1k glic yogunlugu ve kullanilan nozul ¢ap1 olarak belirlenmistir. Bu
parametreler irdelenmis ve sonuglar karsilagtirilmistir.

Anahtar Kelimeler: Kompozit 3B yazici, Karbon Fiber 3B yazici, Cam fiber 3B
yazicl

COMPOSITE FIBER PRODUCTION WITH PHOTOPOLIMER
RESIN FOR COMPOSITE PARTS MANUFACTURING BY 3D
PRINTER

ABSTRACT

Additive manufacturing is a technology that layers of products are built on each other
and a new method is developing every day as the material variety increases since
1986. One of the basic problems of materials produced by these methods, which are
called 3D printers, in which complex geometries can be easily produced, is that
strengths are not suitable for many field to use. To solve this problem recent work has
also focused on the production methods of continuous fiber-containing composite
materials in 3d printers. Using of continuous carbon fiber has more advantages in
terms of mechanical properties, than intermittent one. In this work, A method has been
developed in which the UV curing resin and the continuous carbon fiber reinforced
composite material are produced by the additive manufacturing method. The carbon
fiber reinforced resin as a bundle of fibers is cured ultraviolet along the Z-axis in a
line, resin and fiber behaviors are observed. Experiments were also carried out on
glass fiber. Parameters in experiments; fiber type, UV light power density and nozzle
diameter used. These parameters were examined and the results were compared.
Keywords: Composite 3D printer, Carbon fiber 3D printer, Glass fiber 3D printer
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OZET

Lazer Tarama Teknolojisi, 3 boyutlu (3D) 6lgme teknolojisi alaninda gelistirilen en
yeni ve en gelismis tekniklerden biridir. Lazer tarama teknolojisinin en Onemli
avantajlarindan birisi, birgok farkli uygulama i¢in bir pargaya ait 3D konum verilerini
detayli olarak hizli ve yiiksek dogruluk oraninda toplama ozelligidir. 3D lazer tarama
teknolojisi sayesinde CAD datasi ve Olgiileri olmayan pargalarin tersine mithendislik
yontemi ile katt modeller olusturulabilmektedir. Lazer tarayicilarla elde edilen ve
nokta bulutu olarak adlandirilan nokta veriler iglenerek ve birlestirilerek pargalarin 3D
modelleri elde edilebilmektedir. Elde edilen bu modeller ile gerekli geometrik dlgiilere
ve gorsel birgok bilgiye ulagmak miimkiin hale gelmektedir. Sagladig1 birgok avantaj
sayesinde 3D lazer tarayicilarin kullanim alanlari her gecen giin artmaktadir.
Parcalarin 3D olarak taranip olgiilmesi, deformasyon ve asinma analizleri, {iretilen
pargalarin kalite kontrolii, prototip iiretimi gibi bir¢ok alanda 3D lazer tarayicilar
yaygin olarak kullanilmaktadir. 3D lazer tarama ve Olgme cihazlari ile farkh
geometrik sekillere sahip objeler ve parcalar, farkli uzakliklardan, cesitli tarama
yogunluklart ile taranarak elde edilen 3D nokta veriler birlestirilerek objelerin 3D
modelleri olusturulabilmektedir. Ayn1 zamanda 3D lazer tarama ve dlgme sistemleri
kullanilarak s6z konusu pargalarmn yiiksek hassasiyette diizlemsellik, diklik, paralellik,
dairesellik ve dogrusallik gibi birgok geometrik 6l¢tiimii miimkiindiir. Ayrica mikron
mertebesinde tarama yapabilen 6zel tasarim 3D lazer cihazlari kullanilarak pargalarin
ylizey asinma ve bozulma analizleri de yapilabilmektedir.

Anahtar Kelimeler: 3D lazer 6lgiimii, 3D lazer tarama, Modelleme, Ozel imalat
malzemeleri, Lazer 6lgme teknolojisi.

ABSTRACT

Laser Scanning Technology is one of the latest and most advanced techniques
developed in the field of 3D measurement technology. One of the major advantages of
laser scanning technology is the ability to quickly and accurately compute 3D position
data of a part for many different applications in detail. Thanks to 3D laser scanning
technology, solid models can be created by reversing engineering methods of parts
without Cad data and measurements. The 3D models of the parts can be obtained by
processing and combining the point data obtained with the laser scanners and called
the point cloud. With these models, it is possible to obtain necessary geometrical
measurements and visual information. Thanks to the many advantages it provides, 3D
laser scanners are increasingly used. Many parts 3D laser scanners are widely used,
such as scanning and measuring parts in 3D, deformation and abrasion analysis,
quality control of manufactured parts, prototype production. The results of
measurements made with 3D laser scanners, such as all measuring instruments, can
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also be faulty for different reasons, such as environmental factors, permeability of the
measured object surface and surface roughness. Especially in measurements requiring
very high precision, even the ambient temperature of the area being measured can
affect the measured values. In these cases it is very important to know the accuracy of
3D laser scanner systems as well as all measurement tools and equipment. There are
many laser scanning systems with various precision and measurement tolerances and
suitable laser scanning systems should be chosen according to the desired part
sensitivity. At the same time, using 3D laser scanning and measuring systems, it is
possible to geometrically measure the parts in question with high accuracy such as
flatness, perpendicularity, parallelism, circularity and linearity. In addition, surface
abrasion and deterioration of parts can be analyzed by specially designed 3D laser
devices which can scan in micron order.

Keywords: 3D laser measurement, 3D laser scanning, Modeling, Special
manufacturing materials, Laser measuring technology.
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OZET

Giintimiizde bircok engelli ve yasli birey seyahat etmeleri sirasinda tiirlii sikintilar
cekmektedir. Toplu tasima araglarinda, kaldirimlarda, bina giris ¢ikislarinda vb.
yerlerde bu vatandaslarimiz i¢in iyilestirmeler ve kolayliklar saglansa da metropol
illerimizdeki yogunluklar sebebiyle bu iyilestirmeler yetersiz kalmaktadir. Engelli
bireylerin yasadig1 en onemli sikintilardan biri de kisisel araglarina binis pozisyonlari
ile ilgilidir. Bu calismada engelli ve yash bireylerin araglarma binmesi sirasinda
girmis oldugu pozisyonlar: dijital insan modelleme tabanli bir ergonomik analizle
incelenmektedir. Dijital endistrinin yeni nesil uygulamalarindan olan dijital insan
modelleme (Digital Human Modelling - DHM) yaklagimi iiriin tasariminin erken
asamalarinda kullanilmaktadir. Calismada, engelli ve yasl bireylerin araca binmesini
kolaylastiran bir aparat tasarlanmustir. Aparatin DHM yaklasim ile olusturulan
standart boylardaki bir erkek bedeni {izerinde, bilgisayar destekli ergonomik analizi
yapilmis ve ardindan yapilan tasarim ve aparatlar ile iyilesen sartlarin ergonomisi
incelenmistir. Caligmada kullanmilan DHM ve gergeklestirilen ergonomik analiz
simiilasyonlar1 tasarlanan aparatin engelli ve yash bireylere araglarma binis sirasinda
6nemli avantajlar sagladigini gostermistir.

Anahtar Kelimeler: Ergonomi, Engelli, Pozisyon Analizi, Catia

ERGONOMIC ANALYSIS WITH DIGITAL HUMAN MODELLING
AND DESIGN OF VEHICLE BOARDING APPARATUS FOR
DISABLED AND ELDERLY INDIVIDUALS

ABSTRACT

Today, many disabled and elderly individuals suffer from various problems during
their travels. Although improvements and facilities are provided for these citizens in
public transport vehicles, on the sidewalks, at the entrances and exits of the buildings,
and because of the intensity in our metropolitan areas, these improvements are not
available at all. One of the most important problems experienced by disabled people is
related to boarding positions in personal vehicles. In this study, the position of
disabled and elderly individuals while sitting their vehicle is examined with an
ergonomic analysis based on digital human modelling. The digital human modelling
(DHM) approach, which is a new generation of applications of the digital industry, is
used in the early stages of product design. In the study, an apparatus designed to make
it easier for disabled and elderly people to sit on their vehicles. A computerassisted
ergonomic analysis was performed on a standard male body that was created by the
DHM approach of the apparatus and then the ergonomics of the conditions improved
with the design and 2 apparatus were investigated. The DHM used in the study and the
ergonomic analysis simulations carried out have shown that the designed apparatus
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provides significant advantages to the disabled and elderly people while sitting their
vehicles.
Keywords: Ergonomics, Disability, Position Analysis, Catia
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OZET

Bir sistemdeki degisikleri gozlemlemek, fiziki imkanda hem maliyet a¢isindan hem de
zaman agisindan zahmetlidir. Tsletmeler bu gibi durumlarda teknolojiden yararlanarak
eldeki verilerle mevcut sistemi gozlemlemekte, alternatif senaryolar belirleyerek karar
vermektedirler. Karar vermeye yardimci yontemlerden biri olan sistem benzetimi;
belirli bir amaci gerceklestirmek igin aralarinda karsilikli etkilesim bulunan
elemanlarin birlesmesinden olusan bir biitiindiir. Bu ¢aligmada, Karabiik ilinde seri
tiretim gergeklestiren bir mobilya isletmesinin, Arena paket programi aracihigiyla
simiilasyonu yapilmistir. Calismanin sonucunda yari iiriin tagima siirelerinin gok
oldugu mevcut durum analizi ile tespit edilmis ve alternatif bir senaryo gelistirilmistir.
Alternatif senaryonun gercek sistem tizerinde faaliyete gegirilmesi ile yar1 iiriin tasima
stirelerinin azalabilecegi ortaya konulmustur.

Anahtar Kelimeler: Mobilya imalati, Siireg lyilestirme, Simiilasyon, Arena

PROCESS IMPROVEMENT IN FURNITURE MANUFACTURING:
SIMULATION STUDY

ABSTRACT
Observing changes in a system is laborious in terms of both physical cost and time. In
such cases, the enterprises use the technology to observe the current system and
determine alternative scenarios by system simulation, which is one of the methods to
help decision making. System simulation is method to help decision making and a
combination of elements interacting with each other to achieve a specific purpose. In
this study, a furniture manufacturing that performs serial production in Karabiik
province was simulated of system by the Arena package program. As a result of the
work, there is a lot of semifinished product transport times determined by
current situation analysis and an alternative scenario is developed. It has been
demonstrated that the duration of semifinished products may be reduced by switching
the alternative scenario on the real system.
Keywords: Furniture manufacturing, Process improvement, Simulation, Arena
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ABSTRACT

Vocal cord paralysis is exactly the event of glottal closure cavity during phonation.
Vibration of the vocal cords or disruption of the vocal cord mucosa leads to loudness.
There are a number of reasons that lead to sound shortcomings. Many implant
biomaterials are used for vocal cord paralysis. These implants are applied in
Medialization thyroplasty (MT) type 1 surgeon. The aim of this study is to combine
the vocal cord implant with the other biomaterials from which PLA material will be
produced. These implants, which will be produced with a 3D printer, are applied to
restore the cord function of the paralyzed cord and to improve the sound quality.
Keywords: 3D printer, biomaterials, implants, PLA, thyroplasty, vocal kord paralysis

OZET

Vokal kord paralizi fonasyon sirasinda glottal boslugunun tam kapanmamast olayidir.
Vokal kordlarin vibrasyon fonksiyonunun bozulmasi veya vokal kord mukozasindaki
diizensizlik ses kisikligina yol agar. Ses kisikligina yol agan ¢ok sayida neden vardir.
Vokal kord paralizisi i¢in uygulanan bir ¢ok implant biyomalzemesi kullanilmaktadir.
Bu implantlar Medializasyon Tiroplasti (MT) tip 1 cerrahisinde uygulanmaktadir. Bu
calismada amag, PLA malzemesinden kisiye 6zgii tiretilecek vocal kord implantinin
diger biyomalzmelerle karstirilmasidir. 3D printer ile tiretilecek bu implantlar paraliz
olan kordun ses fonksiyonlarini geri kazandirmak ve ses kalitesini artirmak igin
uygulanmaktadir.

Anahtar Kelimeler: 3D yazici, biyomalzemeler, implantlar, PLA, tiroplasti, ses teli
felci
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OZET

Bu ¢aligmada; toz sinterleme, sivi kiirlestirme, kati ergiyik biriktirme gibi birgok
cesidi olan eklemeli imalat tiirleri arasinda en yaygmn kullanima sahip olan Ergiyik
Biriktirme Modelleme yontemi aragtirilmistir. Eklemeli imalat tiirlerinin hepsinde
oldugu gibi Ergiyik Biriktirme Modelleme yonteminde de imalat sirasinda
belirlenmesi gereken birgok parametre bulunmaktadir. Bu parametrelerin hemen
hemen hepsi imal edilecek iiriiniin mekanik 6zelliklerini, boyutsal dogrulugunu, yiizey
puriizliligini, imalat siiresini etkilemektedir. Boyutsal dogruluga en yakin imalati
saglamak i¢in de en uygun parametrelerin secgilmesi gerekmektedir. Bu kapsamda da
imal edilen parcalarin boyutsal dogrulugu onemli zelliklerinden birisidir. Yapilan
calismada Ultimaker 2+ cihazi (Ergiyik Biriktirme Modelleme tabanli ¢alisma
prensibine sahip) ve malzeme olarak Poli Laktik Asit kullamilmistir. Bu cihazi
kullanarak imal edilen numunelerde lille sicakligmnin, lile ¢apinin, imalat sirasinda
kullanilacak katman kalinliginin ve lille imalat hizinin; imal edilen numunelerin
boyutsal dogruluguna olan etkisi arastinlmistir. Elde edilen bulgular tartigilmstir.
Yapilan calisma sonucunda ise ilgili geometriye en uygun sonucu veren parametreler
elde edilmistir.

Anahtar Kelimeler: Eklemeli imalat, Ergiyik biriktirme modelleme, Boyutsal
dogruluk, Polilaktikasit

INVESTIGATION OF DIMENSIONAL ACCURACY OF ADDITIVE
MANUFACTURING PARTS MANUFACTURED BY FUSED
DEPOSITION MODELLING

ABSTRACT

In this study; Fused Deposition Modelling was investigated which has the most
widespread use of additive manufacturing method among such types powder sintering,
vat photopolymerization, fused deposition. There are many parameters which must be
determined during manufacturing in the Fused Deposition Modelling method as well
as for all of the additive manufacturing types. Almost all of these parameters affect the
mechanical properties, dimensional accuracy, surface roughness and manufacturing
time of the product. In order to provide the best manufacturing to achieve dimensional
accuracy, optimal parameters must be selected. In this context, the dimensional
accuracy of the manufactured parts is one of the important features. In the study,
Ultimaker 2+ (has based on Fused Deposition Modelling working principle) device
and Poly Lactic Acid material were used. In the specimens manufactured using this
device, the effect of nozzle temperature, nozzle diameter, layer thickness and nozzle
scanning speed on the dimensional accuracy of specimens was discussed. As a result
of the study, optimal parameters were obtained with respect to designed geometries.
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OZET

Bu c¢alismada, gaz atomizasyonu yontemi ile AM60 magnezyum alasim tozunun
dretimi deneysel olarak arastirllmistir. Deneyler 770 °C sabit sicaklik, 35 bar
atomizasyon gazi basimnci ve 4 farkli nozul ¢apmnda (2, 3, 4, 5 mm) yapilmistir.
Ergiyigi atomize etmek i¢in argon gazi kullamilmustir. Uretilen AM60 tozlarmin
seklini belirleyebilmek i¢in taramali elektron mikroskobu (SEM), tiretilen tozlarin ig-
yapilarinda olusan fazlari ve bu fazlarin % oranlarmi belirleyebilmek ig¢in XRD ve
XRF analizleri, toz boyut analizi igin ise lazer 6lgiim cihazi kullamilmustir. Uretilen
AM60 magnezyum alagim tozlarmin genel gorliniimlerinin karmagik, ligament,
cubuksu, damlamsi, flake (pul) ve kiiresel seklinde oldugu, fakat nozul ¢apinin
kiigiilmesine bagli olarak tozlarin seklinin ¢ogunlukla damlams: ve kiiresel’e dogru
degistigi gortilmiistiir. Elde edilen en ince tozun 770 °C sicaklikta, 2 mm nozul
capinda 35 bar gaz basincinda olustugu ve tozlarin genelinin karmasik sekilli oldugu
tespit edilmistir.

Anahtar Kelimeler: Gaz atomizasyonu, AM60 alasim tozu, nozul c¢api, toz
karakterizasyonu

AM60 MAGNESIUM ALLOY POWDER PRODUCTION AND

CHARACTERIZATION BY GAS ATOMIZATION METHOD
ABSTRACT
In this study, the production of AM60 magnesium alloy powder by gas atomization
method was experimentally investigated. Experiments were carried out at a constant
temperature of 770 °© C, 35 bar atomizing gas pressure and 4 different nozzle
diameters (2, 3, 4, 5 mm). Argon gas was used to atomize the melt. Scanning electron
microscopy (SEM) was used to determine the shape of the AM60 powders produced,
XRD and XRF analyzes were used to determine the internal phases of the produced
powders and percentage of these phases, and laser measurement devices were used for
powder size analysis. The overall appearance of the AM60 magnesium alloy powders
produced is complex, ligament, rod, droplet, flake and spherical but the shape of the
powder is mostly dripping and spherical depending on the reduction of the nozzle
diameter. The finest powder obtained was found to have a gas pressure of 35 bar at a
temperature of 770 °C, a diameter of 2 mm, and the overall shape of the powder was
found to be complex.
Keywords: Gas atomization, AM60 alloy powder, nozzle diameter, powder
characterization
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YENI BiR CiM BICME MAKINESININ KAVRAMSAL TASARIMI
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OZET

Yesil ve ¢im alanlar insana huzur ve ferahlik verir. Ayrica bu tiir alanlar, insan ve
diger canlilara, dinlenme, eglenme ve oyun imkani da saglar. Park ve bahgelerin en
hos ve giizel yerleri ¢imlik alanlaridir. Yine bu alanlar, yagish zamanlarda camur ve
kuru havlarda ise toz olusumunu onleyerek gevre temizligine de katki saglar. Ancak,
biiyiik park ve bahgelerdeki ¢imli alanlarin bakimi zor, zaman alict ve zahmetlidir. Bu
teblig kapsaminda sehirlerdeki sitelerde kullanilacak inovatif bir ¢im bigme
makinesinin kavramsal tasarimi tanitilmaktadir.Bu tasarim islemi Pahl ve Beitz’in
sistematik tasarim yaklasimina dayanmaktadir. Islem; problem tanimlama, formiile
etme (fonksiyon semasi), segenckler olusturma ve secim seklindedir. Kavramsal
tasarimi yapilan makine insanlarin kolay ve rahat ¢im bigme islemi yapmalarini
miimkiin kilabilecektir. Anahtar Kelimeler: Cim bigme makinesi, Sistematik tasarim
yaklagimi, Kavramsal tasarim.

CONCEPTUAL DESIGN OF ANINNOVATIVE LAWN MOWER
MACHINE

ABSTRACT
Green and grass areas give people peace and relaxation. In addition, such areas
provide human and other living, recreation, entertainment and play facilities. The most
pleasant and beautiful places of parks and gardens are grass fields. These areas also
contribute to the cleanliness of the environment by preventing the formation of dust in
mud and dry piles in rainy times. However, maintenance of large parks and grassy
areas in gardens is difficult, time consuming and laborious. This paper introduces the
conceptual design of an innovative lawnmower to be used in cities. This design
process is based on the systematic design approach of Pahl and Beitz. The method
applied includes; problem definition, formulating (function diagram), creating and
selecting options. The conceptually designed machine will make it possible for people
to do mowing easily and comfortably.
Keywords:Lawn mower, Systematic design approach, Conceptual design.
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INNOVATIV ENDUSTRIYEL TASARIMLARINDA 3D LASER
BASKI URETIiM YONTEMIi
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OZET

“3D Laser Baski Uretim Yéntemi”, gelisme asamasinda olup, giiniimiizde kiigiik
boyutlu basit ve karmasik plastik malzemeli pargalarin {iretim agamalarinda kullanimi
yayginlasmaktadir. Celik malzemeli biiyiik boyutlu makinalarin, parcalarin 3D Laser
baski iiretim yonteminin uygulanmasinda ise sorunlarla karsilasilmaktadir. Calismada,
tasarim agirhkl 3D Laser Baski Uretim Yéntemleri’® hakkinda bilgi verilmektedir.
Uygulamali kisminda ise, kisa zaman siiresinde kolaylikla hazirlanabilen kiiglik
boyutlu modellerden gergek {irliniin tasarimi, konstriikksiyon hesaplari, testleri ve
prototipin imalati ile ilgili arastirma sonuglari sekillerde gosterilerek tartismaga
sunulmaktadir. Sonug olarak, Laser 3D baski iiretim yontemi ile ¢ok zaman alict ve
kiilfetli olan karmagik miihendislik tasarimlari, kolaylikla ve ekonomik yapilmaktadir.
Manuel olarak siirdiiriilen yontemin otomatiklestirilmesi islem siiresini daha da
azaltacaktir. Endiistri 4.0 devrimde insansiz akilli fabrikalarda esnek {iirerimde
yontemin kullanimi olmazsa olmaz degerinde olmas1 beklenilmektedir.

Anahtar Sozciikler: Dijital Fabrika, innovativ, Tasarim, Yontem, 3D Laser Tarama, ,
Modelleme,

INNOVATIVE INDUSTRIAL DESIGN, WHIT 3D LASER PRINT
PRODUCTION METHOD

ABSTRACT
““ 3D Laser Printing Production Method " is in the development stage and nowadays
small size simple and complex plastic parts are used in production stages. Problems
are encountered in the implementation of 3D laser printing production methods of
large sized machines with steel materials. In the workshop, information is given about
"3D Laser Printing Production Methods", which are predominantly designed. In the
practical part, the research results related to real product design, construction
calculations, tests and prototypes are presented in the form of small size models which
can be easily prepared in a short time. As a result, complex engineering designs that
are very time consuming and cumbersome with the Laser 3D printing production
method are easy and economical. The automation of the manually maintained method
will further reduce the processing time. In the industry 4.0 revolution, it is expected
that the use of flexible method in unmanned smart factories will be an indispensable
value.
Keywords: Digital Fabric, Innovative, Design, Method, 3D Laser Scanning,
Modeling,
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ISLETME YONETIMINDE BILiSIM TEKNOLOJILERI iLE
PERFORMANS OLCUMU

Deniz MERDIN* , Taner ERSOZ?, Filiz ERSOZ*, Cemal CICI*
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OZET

Insan kaynaklar yénetiminde internet ve bilgisayar kullaniminin yaygilasmas ile
tcret yonetimi, performans Ol¢limii, mesleki egitim ve Ozlik islerinin yapilmasi
kolaylasmaktadir. Artan rekabet kosullar1 nedeniyle nitelikli isgiiciiniin istihdam
edilmesi giderek zorlastigi bilinmektedir. Bu nedenle dogru kisinin ige alinarak,
isverenine bagliginin saglanmasi énem arz etmektedir. Bilisim teknolojileri sayesinde
s6z konusu siire¢ daha hizli ve daha efektif bir sekilde uygulanabilmektedir. Bu
amagla bilisim teknolojilerinin ¢aligan performansinin 6lgiilmesindeki etkisini
gostermek i¢in sezgisel yonii nedeniyle karar verilmekte zorlanilan isveren-calisan
giiven duygusu ve oOrgiitsel baglhiligi Ol¢lilmistiir. Calisanin isveren goziinden;
calisanin performansi, disiplin cezasi ve rapor cezasi alip almadigina iliskin bilgiler
demir-gelik sektoriindeki bir isletmeden dijital veriler toplanarak lojistik regresyon
yontemiyle analiz edilmistir. Analiz sonucunda belirlenen bagimli degiskenlerin hangi
demografik degiskenlere bagl olarak degistigi ve etki diizeyleri belirlenmistir.
Anahtar Kelimeler: Calisan performansi, Y6netim, Lojistik regresyon

PERFORMANCE MEASUREMENT WITH COMPUTER
TECHNOLOGIES IN BUSINESS ADMINISTRATION

ABSTRACT
The widespread use of internet and computer in human resources management makes
wage management, performance measurement, vocational education and personal
affairs easier. It is known that employment of qualified workforce becomes
increasingly difficult due to increasing competition conditions. For this reason, it is
important that the right person is recruited and connected to his employer. Thanks to
the information technologies, the process can be implemented more quickly and more
effectively. For this purpose, employer-employee confidence and organizational
commitment, which are difficult to decide due to intuitive aspects, have been
measured to demonstrate the effect of measuring the performance of employees of IT
technologies. Employee of the employer; information about employee performance,
disciplinary penalty and report penalty were collected by digital data from an
operation in iron and steel sector and analyzed by logistic regression method. As a
result of the analysis, dependent variables determined according to which
demographic variables and their effect levels were determined.
Keywords: Employee performance, Management, Logistic regression
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OZET

Eklemeli imalat(El) ve ii¢ boyutlu (3B) yazdirma tekniklerinde imal edilmesi
diisiiniilen bir parga ilk olarak bilgisayar ortaminda modellenir. Tasarimla ya da farkli
yontemlerle elde edilen model yazilimlar araciligi ile on islemlerden gegirilerek
(onarm, dilimleme vb.) EI makineleri/3B yazicilar igin imalat verisi hazirlanmis olur.
Imalat verisi hazirlamadaki énemli islemlerden birisi de “Dilimleme” islemidir. 3B
modelin diizlem ile belirli araliklarda kesisimindeki kesit alanlarinin elde edilmesi
dilimleme olarak ifade edilir. Elde edilen bu alanlara gore imalat makinesi
teknolojisinin gerektirdigi islemi yaparak kat kat parca imalatin1 gerceklestirir.
Dilimleme yonteminin imal edilen par¢adaki en 6nemli etkileri boyut hassasiyeti ve
yizey piriizliligidir. Caligmada dilimleme yontemleri ve bu ydntemlerin imal
edilecek parga tizerindeki etkilerinin arastirilmasi amaglanmustir. Cesitli dilimleme
yontemleri incelenmis ve dilimleme yontemlerinin farkli eklemeli imalat tekniklerine
uygulanabilirligi ve imal edilecek pargadaki muhtemel etkileri tartisilmistir.

Anahtar Kelimeler: Eklemeli imalat, 3B yazdirma, 3B model, dilimleme

THREE DIMENSIONAL (3D) MODEL SLICING METHODS AND
THEIR EFFECTS ON THE PART TO BE PRODUCED

ABSTRACT
In Additive Manufacturing (AM) and 3D Printing Technologies, the part to be
produced is first modeled in a computerized environment. Manufacturing data is
prepared for AM machines / 3D printers by pre-processing (repair, slicing, etc.) the
model which is obtained by design or different methods via software. One of the most
important processes while preparing manufacturing data is "Slicing". It’s called as
“slicing” when obtaining the cross-sectional areas in the intersection of 3D models
with the plane at certain interval. According to these obtained areas, the
manufacturing process is performed by the manufacturing machine and thus it
produces parts in layers. The most important effects of the slicing method on the part
produced are dimensional accuracy and surface roughness. In this study, it’s aimed to
investigate slicing methods and the effects of these methods on the parts to be
produced. Various slicing methods have been investigated and the applicability of
slicing methods on different additive manufacturing techniques and possible effects of
these methods on the part to be produced have been discussed.
Keywords: Additive Manufacturing, 3D printing, 3D model, slicing
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OZET

“‘Dijital, Endiistri 4.0 Devrimi”’, akilli fabrikalarda esnek, kaliteden ve giivenirlikten
6diin verilmeden diisiitk maliyetli i¢ ve dis pazarlarda satilabilir endiistriyel mal ve
hizmet itiretimleri, giiniimiizde ¢ok konusulan, yazilan tartisilan konulardandir. Ve
toplumda endiistri 4.0 ile ilgili olarak farkli tanimlar ve beklentiler bulunmaktadir.
Calismada; Endiistri 4.0 Devrimi ile ilgili genel bilgilerle giris yapilarak, Tirkiye’de
olast olumlu, olumsuz yansimalari, beklentileri 6nem sirasi dikkate alinmadan
maddeler halinde siralanip tartismaga sunulmaktadir. Sonug olarak; ‘‘Endiistri 4.0
Devrimi’; Endiistriyel mal ve hizmet {iretimlerinde makina sistemlerinin, cihazlarin,
robotlarin insanlarin diisiinme, 0grenme, lireme ve yaraticilik hari¢ yaptiklari tim
iglerin tamamimna yakini devralmasi ve teknolojik yeniliklere bagl olarak ve
sosyoekonomik yansimalarla gelisen ¢ok kapsamli bir devrim olarak bu g¢aligmada
tanimlanmaktadir. Insanlik istese de istemese de Endiistri 4.0, Akilli Endiistri
Devrimi, dogal bir evrimdir! Yani istenilse de istenilmese de zamanla olumlu
geliserek gerceklesecektir, gegmis sanayi devirlerinde oldugu gibi. Sanayileri giiclii,
teknolojileri ileri ve ekonomileri zengin, somiiriicii lilkeler kadar, Tiirkiye gibi
sanayileri gelismekte olan iilkelerde ve yoksul somiiriilen iilkelerde Endiistri 4.0
devriminde ¢ok yonlii olumlu yansimalari, bol kazanglari beklenilmektedir.

Anahtar Sézciikler: Tiirkiye, Endiistri 4.0, Devrim, Dijital Fabrikalar, Akilli Uretim,
Yansimalar

INDUSTRY 4.0 EXPECTED, POSSIBLE REFLECTIONS IN
TURKEY AND DEVELOPING COUNTRIES

ABSTRACT

" Digital, Industry 4.0 Revolution " is a controversial topic that is widely spoken,
written nowadays, in the industrial products and services that can be sold in domestic
and foreign markets at low cost without sacrificing flexibility, quality and reliability in
the smart factories. And there are different definitions and anticipations about the
industry 4.0 in society. In this study; it is made an entry about general information of
4.0 Industrial Revolution. And its potential positive, negative repercussions, its
expectations in Turkey, are specified and debated without considering the order of the
importance. As a result; In this work " Industry 4.0 Revolution "; is defined as a very
comprehensive revolution in the production of industrial goods and services, in which
machine systems, devices, robots take over the work that humans do except thinking,
learning, reproduction and creativity, and its development based on technological
innovations and socioeconomic reflections. Whether humanity wants or not, Industry
4.0, the Smart Industrial Revolution, is a natural evolution! That means, whether it is
desirable or undesirable, it will take place with positive development over time like
the industrial periods in the past. As the exploiter countries which has powerful
industries, advanced technologies, are economically rich, multiple positive
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repercussions, abundant earnings are also expected in the industry 4.0 revolution, in
the industry of the developing countries such as Turkey and the exploited poor
countries.

Keywords: Turkey, Industry 4.0, Revolution, Digital Factories, Smart Production,
Reflections
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OZET

Eklemeli imalat, modern (alisilmamig) imalat yontemlerinden birisidir. Yontemin
temeli, birbiri lizerine kat kat malzeme eklemeye dayanmaktadir. Bu yontemdeki
amag; geometrik karigikligi sebebiyle geleneksel imalat yontemleri ile imalati
miimkiin olmayan parcalar1 imal ederek, imal edilebilirlik kisitin1 ortadan
kaldirmaktir. Eklemeli imalat teknolojilerinin gelismesine bagli olarak, bu imalat
yonteminde kullanilabilen malzeme ¢esidi de oldukga artmis ve titanyum alasimlari da
bu alanda yerini almistir. Bu yontemde, imal edilecek parganin mekanik ozelliklerini
etkileyen lazer giicii, tarama hizi, tarama mesafesi, katman kalinlig1 gibi birgok giris
(islem) parametresi bulunmaktadir. Belirtilen parametreler donanimin miisaade ettigi
Olciide kontrol edilmekte ve degerleri ayarlanabilmektedir. Giris parametreleri
dogrudan imal edilecek parganin mekanik 6zelliklerini etkilemektedir. Bu ¢alismada,
eklemeli imalat teknolojilerinden biri olan segici lazer sinterleme (SLS) yontemiyle
farkli isleme parametrelerin Ti6Al4V toz malzemenin sinterleme kalitesine etkisi
incelenmistir. Burada ¢ekme, basma ve darbe deney numuneleri tasarimlanmis ve
farkli isleme parametreleriyle tek katman sinterleme gergeklestirilmistir. Cekme,
basma ve darbe deney numuneleri yiizey morfolojisi goriintiileri optik mikroskop
aracihigiyla  incelenmistir.  Elde edilen sonuglar karsilagtinlmali  olarak
degerlendirilmistir. Bulgular literatiir ile kiyaslanmistir.

Anahtar Kelimeler: Eklemeli imalat, Segici Lazer Sinterleme, Ti6Al4V,Sinterleme

EFFECT ON THE QUALITY SINTERING OF PROCESS
PARAMETERS VIA Ti6Al4V POWDER MATERIAL BY
SELECTIVE LASER SINTERING (SLS)

ABSTRACT

Additive manufacturing is one of the modern (unconventional) manufacturing
methods. The method is based on adding layers on top of each other. The purpose of
this method is; is to remove the manufacturability constraint by manufacturing parts
that are not manufacture with traditional manufacturing methods due to geometric
complex. Depending on the development of additive manufacturing technology, the
material available for this manufacturing method has increased considerably and
titanium alloys have also been incorporated into this field. In this study, there are
many input (processing) parameters which affect the mechanical properties of the part
to be manufactured such as laser power, hatching speed, hatching distance, layer
thickness. The specified parameters are controlled and the values can be adjusted as
the hardware allows. The input parameters directly affect the mechanical properties of
the part to be manufactured. In this study, the effect of different processing parameters
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on the sintering quality of Ti6Al4V powder material was investigated by selective
laser sintering (SLS), which is one of the additive manufacturing technologies. Here,
tensile, compressive and impact test specimens were designed and single layer
sintering was performed with different processing parameters. The tensile,
compressive and impact test specimens were examined by means of an optical
microscope with surface morphology images. The results obtained were evaluated
comparatively. Findings are compared with the literature.

Keywords: Additive manufacturing, selective laser sintering, Ti6Al4V, sintering
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OZET

Bu calismada darbogaz istasyonlarmnin belirlenmesi amaciyla, pisirici cihazlarin
tiretimini yapan, sektoriinde lider bir igletmenin mini firin tireten bir isletmede tiretim
hattinda bir simiilasyon (benzetim) modelleme g¢alismasi yapilmistir. Caligmada
sistemin mevcut durumu Arena simiilasyon programi ile modellenerek dogrulanmistir.
Uretim hatt1 sistemindeki darbogaz meydana gelen istasyonlar belirlenerek, bu
istasyonlarin kapasitelerini iyilestirmek igin alternatif model 6nerilmistir. Uretim
hattinin performans Olgiitlerinin hesaplanmasi, operator ve hat olarak kullanim
oranlarmin arastirilmasi, sistemde kuyrukta bekleyen firinlarm bekleme siireleri ve
kuyruk uzunluklari, istasyonlarin doluluk ve bosluk oranlari incelenerek alternatif bir
sistem olusturulmustur.

Anahtar Kelimeler: Montaj Hatti Dengeleme, Benzetim ve Modelleme, Beyaz Esya

ASSEMBLY LINE ANALYSIS AND BALANCING WORK: WHITE
GOODS INDUSTRY SIMULATION APPLICATION

ABSTRACT

In this study, a simulation modeling study was carried out on the production line in a
business that produces mini appliances, which is a leading manufacturer in the sector
and produces cooking appliances for the determination of stations. In the study, the
current state of the system is verified by modeling with the Arena simulation program.
An alternate model has been proposed to improve the capacity of these stations by
identifying the stations in the production line system. An alternative system was
created by calculating the performance criteria of the production line, investigating the
usage rates as operators and lines, waiting periods of queues waiting in queue and
queue lengths, filling and vacancy rates of stations.
Keywords: Assembly Line Balancing, Simulation and Modeling, White Goods
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UC BOYUTLU (3B) YAZICI TEKNOLOJISIiNIN E(‘;iTny[DE
UYGULANABILIRLiGI: SENIRKENT MYO ORNEGI
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OZET

Meslek yiiksekokulunun amaci, mesleki ve teknik egitimde bilimsel ve teknolojik
gelisime uyum saglayabilecek, is hayatinin ihtiya¢ duydugu yiiksek nitelikli ara
kademe insan giiclinii yetistirmektir. Caliyma bu amaca yonelik Senirkent Meslek
Yiiksekokulu kapsaminda 3 boyutlu (3B) yazict teknolojisinin = egitimde
uygulanabilirligi test etmeyi hedeflemektedir. Bu hedefe bagli olarak, 3B yazici
teknolojisi ile jet motoru, otomotiv diferansiyeli ve robot kol tasarimi ve imalati
gerceklestirilmistir. Uygulama ile 6grencilerin 3 Boyutlu diisiinebilme kabiliyetin elde
edilmesi saglanmistir. Ayrica Ogrencilerin fiziksel, zihinsel, mesleki ve sosyal
gelisimlerine katki sagladig1 goriilmistiir. Sanayiye nitelikli teknik eleman yetistiren
meslek yiiksekokullarinda 3 boyutlu yazici teknolojisinin egitiminin verilmesi ve
kullanilmas1 {iilkemizin Endiistri 4.0 sanayi devrimini gergeklestirmesine katki
saglayacagi diigtiniilmektedir.

Anahtar Kelimeler: 3B yazici, egitim, endiistri devrimi

USABILITY OF THREE DIMENSIONAL (3D) PRINTING

TECHNOLOGIES IN EDUCATION: SENIRKENT MYO CASE
ABSTRACT
The aim of the vocational school is to train the man power of high quality
intermediate member which the business life needs to adapt to the scientific and
technological development in vocational and technical education. This study is to test
the applicability of 3-dimensional (3B) printing technology in education within the
scope of Senirkent Vocational School for this purpose. Depending on this target, jet
engine, automotive differential and robot arm design and manufacturing have been
performed with 3D printer technology. The application provides students with 3D
thinking ability. It has also been seen to contribute to the physical, mental,
Professional and social development of the students. The training and using of 3D
printing technology in vocational schools which produce industrial technical
personnel is thought to contribute to the realization of the industrial revolution in our
country.
Keywords: 3D printing, education, industrial revolution
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ABSTRACT

The treatment of polyester fabric in alkali medium is a common chemical
modification process for producing a fabric with desirable qualities such as soft cloth,
fabric regain, water absorbency, and fabric pilling with draping. However, if the
optimization of the chemical treatment was not maintained, there could be serious
decrease in mechanical strength of polyester fabrics. In this study, surface
modification by low temperature plasma treatment (<50 0C) were used as an
alternative to chemical modification of polyester fabrics with alkaline treatment and
the effects of both chemical and surface modification on mechanical and chemical
properties of polyester fabrics were investigated. Parameters of chemical modification
such as exposure time and concentration of alkali were varied while different exposure
time was used in plasma application as a surface modification treatment. Performance
tests such as mechanical strength, loss of weight and hydrophilicity of polyester
fabrics were tested after each modification. Scanning electron microscope (SEM)
micrographs were taken as well. According to the test results; loss of weight of
polyester fabrics after chemical modification was more than occurred right after
surface modification. Advantages of surface modification on polyester fabrics were
clearly seen in this study, especially when compared to high concentration alkali
treatment. It was also considered that these functionalized polyester fabrics could be
used as an alternative platform for 3DP (three-dimentional printing) applications
before deposition of the polymers.

Keywords: Alkaline treatment, surface modification, polyester fabrics, plasma
application

OZET

Polyester kumaglarin alkali ortamda iglem gérmesi kumaslarn yumusak tutum,
hidrofilik karakter kazanmasi, dokiimlii bir kumas haline gelmesi gibi istenen
ozelliklere sahip olmasmi saglayan alisilmis bir uygulamadir. Fakat yapilan bu
kimyasal modifikasyon igleminin parametreleri optimize edilmediginde, polyester
kumaglarin mekanik mukavemetlerinde ciddi distsler goriilebilmektedir. Bu
calismada, diisiik sicaklikta yapilan (<50 0C) plazma aplikasyonu ile yiizey
modifikasyon islemi; polyester kumaglarin kimyasal modifikasyon islemlerine bir
alternatif olarak kullanilmistir ve her iki modifikasyon isleminin polyester kumaslarin
mekanik ve kimyasal 6zelliklerine olan etkileri incelenmistir. Siire ve konsantrasyon
gibi kimyasal modifikasyon isgleminin parametreleri ¢esitlendirilirken, yiizey
modifikasyon isleminde kumaslar farkli plazma islem siirelerine tabi tutulmustur. Her
iki modifikasyondan sonra, polyester kumaslarin mekanik o6zellikleri, hidrofilite
degerleri ve agirlik kayiplar1 gibi performans degerleri incelenmis, taramali elektron
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mikroskobu (SEM) goriintiileri alinmistir. Test sonuglarmma gore; kimyasal
modifikasyondan sonra kumasglarda olusan agirlik kaybi plazma iglemi ile yapilan
ylizey modifikasyonu islemine oranla daha fazla olmustur. Bu ¢alismada, ozellikle
yiiksek konsantrasyonda yapilan alkali isleme gore; polyester kumaslara uygulanan
yiizey modifikasyon isleminin pek ¢ok avantaji goriilmiistiir. Fonksiyonellestirilmis
bu polyester kumaglarin ti¢ boyutlu baski uygulamalarinda polimer aktarilmadan 6nce
alternatif bir platform olarak kullanilabilecegi diisiiniilmiistiir.

Anahtar Kelimeler: Alkali islem, ylizey modifikasyonu, polyester kumas, plazma
islemi
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ABSTRACT

In this study, the effect of gas pressure on the shape and size of the AZ31 alloy
powder produced by using the gas atomization method was investigated
experimentally. Experiments were carried out at 840°C constant temperature, in 2 mm
constant nozzle diameter and by applying 4 different gas pressures (5, 15, 25 and 35
bar). Argon gas was used to atomize the melt. Scanning electron microscope (SEM) to
determine the shape of produced AZ31 powders, XRD and XRF analysis to determine
the phases forming in the internal structures of the produced powders and the
percentages of these phases and a laser measuring device for powder size analysis
were used. The general appearances of AZ31 alloy powders produced had general
appearances of complex, ligament, acicular, droplet, flake and spherical shape, but
depending on the increase in gas pressure, the shape of the powders is seen to change
mostly towards droplet and spherical. It is determined that the finest powder was
obtained at 840°C with 2 mm nozzle diameter at 35 bar gas pressure and the powders
had complex shapes in general.

Keywords: Gas atomization, AZ31 alloy powder, gas pressure, powder morphology
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ABSTRACT

Purpose: To describe a novel method of customized spectacles prototyping and
manufacturing using 53 3D printing technology and to compare it with conventional
spectacles.

Methods: The procedure for manufacturing customized spectacles using 3D printing
technology in this study involved some steps. These were patient selection, using
surface topography, 3D printing of the phantom model, 3D designing of the
spectacles, and 3D printing of the spectacles.

Results: The effective time required for 3D printing of the spectacles was 14 hours,
weight 7 grams, and the cost for manufacturing was $125. The immediate outcome
was satisfactory and the 3D-printed spectacles fitted precisely onto the face. It was
determined to be superior than the conventional spectacles in most of the major
parameters. In 1-month follow-up period, the 3D-printed spectacles did not require
further changes as optical alignment and both comfort level and cosmesis achieved
successfully.

Conclusion: This study describes a process for creating customized 3D-printed
spectacles that can be applied to patients with facial deformities. As a significant
number of children with facial deformities require spectacle correction, it is essential
to provide appropriate frames for this group of patients. The 3D printing technique
described herein may offer a novel and accurate option. It is also feasible to produce
customized spectacles with this technique to maximize optical alignment and comfort
in special conditions.

Keywords: 3D printing; ophthalmology; customized spectacles; facial deformities;
frame fitting.

OZET

Amag: 3D baski teknolojisini kullanarak yeni bir kisiye 6zel gozliikk prototipleme ve
iretim yontemini tammlamak ve geleneksel gozliiklerle karsilagtirmak.

Yontemler: Bu galismada, 3D baski teknolojisini kullanarak kisiye 6zel gozliik iiretim
prosediirii bazi adimlar igermektedir. Bunlar; hasta segimi, ylizey topografisinin
kullanimi, fantom modelin 3D baskisi, 3D gozliik tasarimi ve 3D baski ile gozlik
iretimi.

Bulgular: 3D baski ile gozliik iiretimi i¢in gereken siire 14 saatti, agirhk 7 gramdi ve
iretim maliyeti 125 dolardi. 3D baski ile tretilen gozliik yilize tam olarak uyum
sagladi ve sonug tatmin ediciydi Ana parametrelerin ¢ogunda geleneksel gozlikkten
daha iistiin oldugu belirlendi. Bir aylik takip siirecinde, optik hizalama ve hem konfor
seviyesi hem de kozmetik basar1 saglandigi i¢in 3D baski ile dretilmis gozlik
iizerinde daha fazla degisiklik gerekmedi.
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Sonug: Bu ¢alismada, yiiz deformiteleri olan hastalara uygulanabilecek 3D baski ile
uretilmig gozliiklerin ortaya ¢ikarilmasi siireci tanimlanmaktadir. Yiiz deformiteleri
olan 6nemli sayida ¢ocuk ayni zamanda gozlik diizeltmesine de gerek duydugundan,
bu hasta grubu i¢in uygun gozlilk g¢ercevelerinin saglanmas sarttir. Burada agiklanan
3D baski teknigi, yeni ve uygun bir segenek sunabilir. Ayrica, 6zel durumlarda optik
hizalamay1 ve konforu en ist diizeye ¢ikarmak i¢in kisiye 06zel gozliiklerin bu
teknikle tiretilmesi miimkiindiir.

Anahtar kelimeler: 3D baski; oftalmoloji; kisiye 6zel gozlik; yiiz deformiteleri;
gergeve uyumu
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INSANSIZ HAVA ARACLARI iCiN OTOMATIK iNi$
PLATFORMU TASARIMI

Serkan CASKA

Manisa Celal Bayar Universitesi Hasan Ferdi Turgutlu Teknoloji Fakiiltesi, Makine
ve Imalat miihendisligi Boliimii, Manisa

OZET

Kiigiik IHA(insansiz hava araci)’lar hedeflenen bir zemine inis yaptirilmak
istendiginde iizerindeki GPS algilayicisinin hassasiyetinin diisiik olmasi, govdesine
etki eden riizgar vs. sebeplerle yatay diizlemde belli bir hata ile inis yapmaktadir. Bu
calismada tasarlanan sistem kiiciik veya tasinabilir boyutlara sahip(bir insan tarafindan
ya da bir arag iizerinde tasinabilen) ve dikey inis ve kalkis yapabilen THA’larin inis
yaparken yatay diizlemde yaptigi hatayla orantili olarak hareket eden ve inis yapan
IHA’nin havada yakalanmasmi saglayan bir sistemdir. Tasarimin ana bilesenleri ve
bazi alt alt bilesenleri katmanli imalat teknolojileri kullanilarak imal edilebilir
niteliktedir ve yapilan tasarim hedeflenen gorev dikkate alindiginda etkili ve uygun
maliyetli bir ¢6ziim sunmaktadir. Tasarlanan sistem, havadan gozlem faaliyetine
dayali birgok uygulamada kiigiik THAlarm inisini kolaylastirmak i¢in kullantlabilecek
bir sistemdir. Tasarlanan platfromun 3 boyutlu yazici ile {iretilebilecek pargalari i¢in
baski analizi yapilmis ve elde edilen veriler tablo halinde sunulmustur.

Anahtar Kelimeler: insansiz hava araci, otomatik inis platformu, 3 boyutlu tasarim

ABSTRACT

When a small or portable UAVs(unmanned aerial vehicles) are wanted to land a
desired location, they may make an unseuccessful landing due to the low sensivity
level of their GPS devices and the effect of wind on their body. The designed system
is a system that makes a movement according to error that occur while UAVS are
landing and catches the landing(target) VTOL (vertical take off and landing) UAV in
air. The basic parts of the system to be developed will be manufactured with a additive
manufacturing technologies. Designed system provides an effective and inexpensive
solution when the desired mission is considered. The designed system can be used in
many applications and provides a better landing for UAVs. Printed analysis was done
for the parts of the designed platfrom that can be produced with the 3D printer and the
obtained data was presented in table.

Keywords: unmanned aerial vehicles, automatic landing platform, 3d design
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MULTIHEAD BIOPRINTER DEVELOPMENT BY CONVERTING
FUSE DEPOSITION MODELLING (FDM) TYPE 3D PRINTER
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ABSTARCT

Nowadays, many people are suffering from various diseases and traumas resulting
from tissue and organ failure. The 3D bioprinting has a potential to heal traumatic
regions and enhance the life quality of the patients. Due to the complexity of human
tissue, a bioprinter using multi materials is required to allow printing of tissue scaffold
with and without cells and tissues. However, the new bioprinter required extruders to
allow both biofilaments (PLA, PLGA etc.), hydrogel base injectable materials and
ultraviolet lamb to photopolymerize the gel materials. In this study, a novel bioprinter
having a releable XYZ motion structure, and a multihead print module with a polymer
biofilament extruder, a gel pumping syringe system, and UV curing lamp. The new
pumping syringe has been assempled using a Nema 17 step motor, syringe, needle,
capilary tube and some connectors. A new UV curing lamp has been built using a UV
curing replacement bulb having an appropriate wavelength and high output intensity
(min. 4 W/cm?2).

OZET

Giinlimiizde birgok insan doku ve organ yetmezliginden kaynaklanan cesitli hastalik
ve travmalar yasamaktadir. 3B Biyobasim, travmatik bolgeleri iyilestirme ve
hastalarin yasam kalitesini yiikseltme potansiyeline sahip bir {iretim yontemidir. nsan
dokusunun karmasikligi nedeniyle doku iskeletinin hiicreler ve dokularla birlikte veya
bu hiicreler olmadan yazdirilabilmesi igin ¢oklu malzemeler kullanan bir biyoyazici
gereklidir.  Bununla  birlikte, yeni biyoyazici, hem jel malzemelerin
fotopolimerizasyonuna, hem biyofilamentlere (PLA, PLGA vb.) hem de hidrojel bazli
enjekte edilebilir materyallere ve ultraviyole aydinlatmasina izin verebilecek
ekstruderlere ihtiya¢ duyar. Bu ¢alismada, yeni bir biyo-yazici gelistirilmekte olup bu
yazici igin gii¢lii ve sarsilma veya titresim sergilemeyen bir XY Z hareket sistemi, hem
polimerik biyofilament basim gerceklestirecek ekstriider hem de jel yapida
malzemenin yazimim gerceklestirecek bir pompalama siringa sistemi ve bu jel
malzemenin polimerizasyonu igin UV kiirleme lambasindan olusan ¢ok baslikli
biyobasim modiilii gelistirilmektedir. Yeni pompalama siringasi, bir Nema 17 adim
motoru, siringa, igne, kapilar tiip ve bazi konektorler kullanilarak tasarlanmistir. Yeni
bir UV kiirleme lambasi uygun bir dalga boyuna ve

yiiksek ¢ikis yogunluguna (min. 4 W / cm2) sahip degistirilebilir UV kiirleme ampulil
kullanilarak olusturulmustur.
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ABSTRACT

Nowadays, traditional implant supported treatment methods applied to tissue and
organ injuries have many disadvantages. Encountered side effects of implant materials
are damaging to living tissue and rejection by the body. Many methods have been
developed to eliminate these problems. Biomimicry that emerges from these methods
is an innovative approach that is inspired by nature. Biomimicry generally avoids
using nature but rather aims to behave like it. In biomedical applications, biomimicry
offers alternative solutions by taking living tissue as an example. 3D printing, one of
the innovative production methods, is the mo st common of the layered production
techniques in which we apply the biomimicry method. 3D printing technique is used
in many areas in our life from the defense industry to biomedical applications.
Production of tissue, scaffolding or organ with living cells and biomaterials by using
3D printing technique is called 3D Biofabrication Technique. The aim of this study is
to produce a high biocompatible bone tissue scaffold biomedical materials for the
usage in bone defect treatments where traditional methods are not sufficient. For this
purpose, a biomimicry approach is proposed from living tissue samples and a solid
model is designed with this approach.

OZET

Giiniimiizde doku ve organ yaralanmalarinda uygulanan geleneksel implant destekli
tedavi yontemlerinin pek ¢ok dezavantajlart vardir. Implant malzemelerinin canli
dokuya zarar vermesi ve viicut tarafindan reddedilmesi siklikla karsilagilan yan
etkilerdir. Bu problemleri ortadan kaldirmak igin birgok yontem gelistirilmistir.
Dogadan ilham alan inovatif yaklasimlardan biyomimikri, bu yontemlerden en gok
one ¢ikan metottur. Biyomimikri genel olarak dogay1 kullanmaktan ziyade onun gibi
davranmay1 amaglamaktadir. Biyomedikal uygulamalarda biyomimikri, canli
dokusunu 6rnek alarak alternatif ¢Oziimler sunmaktadir. Yenilikgi tiretim
yontemlerinden olan 3B basim, biyomimikri ydntemini uygulayacagimiz katmanl
iretim tekniklerinden en yaygin olanidir. 3B basim teknigi yagamimizda savunma
sanayiinden biyomedikal uygulamalara kadar pek c¢ok alanda kullanilmaktadir. Bu
yontemi kullanilarak yasayan hiicreler ve biyomalzemeler ile doku, doku iskelesi ya
da organ iiretimlerinin gergeklesitirilmesine 3B Biyobasim Teknigi adi verilir.
Calismalarimizin hedefi, geleneksel yontemlerin yeterli olmadig1 kemik tedavilerinde
kullanilmak iizere yiiksek biyouyumlu biyomedikal materyallerin iiretilmesidir. Bu
amacla, canli doku Orneklerinden bir biyomimikri yaklasimi Onerilmis ve bu
yaklagimla bir kat1 model tasarlanmustir.
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ABSTRACT

Today, with the continuous increase of population, the demands of products are
increasing and producers should increase their production quantities to meet this
demand. Producers should produce much faster, inexpensive and more get bigger
market share. There are two ways to achieve these goals. First one is increasing the
number of employees. However, increasing the number of employees can cause
increase the cost and reduce the profit considerably. An employee has some costs for
company, such as salary, human errors. Second one is using the developing
technologies. Although using the developing technologies for the producers may seem
like an expensive option due to cost in the short term, it can be much profitable option
in the long term. Therefore, producers have applied industrial automation by using
these technologies in the manufacturing processes to raise the profit and meet the
increasing demand. The human factor was minimized in manufacturing due to
industrial automation. The studies show that the output of the product error rate can be
reduced from 25% to 5% with industrial automation. Over the next two decades, it is
estimated that most producers are going to use industrial automation. Both of
industrial robots and PLCs (Programmable Logic Controller) are used technologies in
industrial automation in common. Industrial robots improve the quality of production
while allowing mass production. Studies in the literature and our study show that
industrial robots can increase the production by 4 times. Moreover, industrial robots
are less costly than employees. In addition to industrial robots, PLC (Programmable
Logic Controller) has become the cornerstone of automation systems and increased
productivity and sustainability in production. However, these methods are rarely used
together in the literature. In this study, we evaluated the efficiency of the production
process while industrial robots and PLC are used together. Error rate of outputs
decreased considerably as daily production rate increased. By this mean, the producer
can reach annual profit rate target.

Keywords: Industrial Robot, Industrial Automation, PLC, PLC in production,
Industrial Robot in production

URETIMDE ENDUSTRIYEL ROBOTLAR VE PLC’NIN ORTAK
KULLANIMI

OZET

Bugiin, niifusun siirekli artmasiyla birlikte, tiriinlere olan talep artmakta ve ireticilerin
bu talebi karsilamak igin iiretim miktarlarmi arttirmalar1 gerekmektedir. Ureticiler
hizli, ucuz ve daha biiyiik pazar pay1 elde etmelidir. Bu hedeflere ulagmak i¢in iki yol
vardir. Birincisi ¢alisan sayisini arttirmaktir. Ancak, ¢aligan sayisinin artirilmasi
maliyetin artmasina ve karin 6nemli Ol¢lide azalmasina neden olabilir. Calisan
igverene maas veya insan hatalarindan kaynakli tiretim hatasi gibi bazi maliyetler
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demektir. Ikincisi gelisen teknolojiler kullanmak. Gelisen teknolojilerin kullanilmast,
kisa vadede mali agidan pahali bir segenek gibi goriinse de, uzun vadede oldukea karl
bir segenek olabilir. Bu nedenle {ireticiler, karlarini arttirmak ve artan talebi
karsilamak i¢in bu teknolojileri kullanarak endiistriyel otomasyon uygulamistir.
Endiistriyel otomasyon nedeniyle imalatta insan faktorii en aza indirildi. Yapilan
caligmalar, {irlin hata orani’’nin endistriyel otomasyon ile % 25'ten %S5'e
diisebilecegini gostermektedir. Oniimiizdeki yirmi yilda, gogu iireticinin endiistriyel
otomasyonu kullanacagi tahmin ediliyor. Endiistriyel Robotlar ve PLC'ler
(Programlanabilir Mantik Denetleyici), endistriyel otomasyonda yaygin olarak
kullanilan teknolojilerdir. Endiistriyel Robotlar seri iiretime izin verirken iiretim
kalitesini artirir. Literatiirdeki ¢aligmalar ve g¢aligmamiz, Endiistriyel Robotlarmn
tretimi 4 kat arttirabildigini gOstermektedir. Ayrica, Endiistriyel Robotlar
calisanlardan daha az maliyetlidir. Endistriyel Robotlara ek olarak, PLC
(Programlanabilir Mantik Denetleyici), otomasyon sistemlerinin temel tasi haline
geldi ve iretim daha fazla tretkenlik ve siirdiiriilebilirlik kazandi. Ancak, bu
yontemler literatiirde nadiren birlikte kullanilmaktadir. Bu calismada, Endistriyel
Robotlar ve PLC birlikte kullanilirken, iiretim siirecinin verimliligini degerlendirdik.
Giinliik tretim oranmi arttik¢a ¢iktilarin hata orani 6nemli Ol¢iide azaldi. Bu da
reticinin yillik kar oran1 hedefine ulagabilmesi demektir.

Anahtar Kelimeler: Endiistriyel Robotlar, Endiistriyel Otomasyon, PLC, Uretimde
Endiistriyel Robotlar, Uretimde PLC
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ABSTRACT

Orthesis is a 3-dimensional deformity. Orthoses are used to help a weak muscle
function, to support muscles and joints, to correct posture, to continue functioning in
spite of unstable movements, to protect new surgery and to heal fractures. Upper limb
orthosis; shoulder, elbow, wrist, hand or fingers. It prevents or supports unwanted
movements. There are different types of upper extremity orthotics, which are called
finger-athlete, hand splint, hand and wrist atrophy, elbow orthosis, shoulder orthosis
according to the region where they are applied. Orthoses applied to the hand and arm
are generally foreseen for shorter use. Today, with industrial new generation orthesis
in addition to the developments in 3D (FDM) and computerized biomechanical
simulation technologies, the treatment of deformity has become possible by providing
optimal biomechanical efficiency. The aim of this study is to compare effectiveness of
other different orthesis design technique in conservative treatment of adolescent upper
extremity finger orthosis.

Keywords:3D printer, Biomaterials, finger orthosis, upper extremity, orthesis, PLA

OZET

Ortez, 3 boyutlu bir deformitedir. Ortezler zayif bir kas islevine yardimci olmak,
kaslar1 ve eklemleri desteklemek, durusu diizeltmek, dengesiz hareketlere ragmen
calismaya devam etmek ve kiriklar iyilestirmek igin kullanilir. Ust ekstremite ortezi;
omuz, dirsek, bilek, el veya parmaklar i¢in uygulanir. Istenmeyen hareketleri dnler
veya destekler. Uygulandigi bolgeye gore parmak atleti, el splinti, el ve bilek atrofisi,
dirsek ortezi, omuz ortezi olarak adlandirilan gesitli Gist ekstremite ortezleri vardir.
Genellikle kisa siireli kullanim igin el ve kola uygulanan ortezler ongdrilmustiir.
Bugiin, endiistriyel yeni jenerasyon ortezi ile 3B (FDM) bilgisayarli biyomekanik
simiilasyon teknolojilerindeki gelismelere ek olarak, optimal biyomekanik verimlilik
saglayarak deformitenin tedavisi miimkiin hale gelmistir. Bu ¢alismanmn amaci, iist
ekstremite parmak ortezi konservatif tedavisinde diger PLA tabanli ortez tasarim
tekniginin diger malzeme teknikleriyle karsilastirmaktir.

Anahtar kelimeler: 3D yazici, biyomalzemeler, parmak ortezi, ist ekstremite, ortez,
PLA
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OZET

Dokiim, dovme, tornalama ve frezeleme gibi geleneksel iiretim yontemlerinin yerine 3
Boyutlu iretim teknolojisi gelecegin imalat teknolojisi olarak degerlendirilen,
gelismekte olan ve yenilik¢i bir prosestir. Diger taraftan, hava araglar1 tiretiminde yer
alan lider sirketlerin yillik market raporlaria gére havacilik sektorii hizla biiyiiyen
“patlayan sektor” olarak anilmaktadir. National Academies Press (NAP)’e gore,
Ipound agirlik basina otomotiv sektoriinde tamamlanmis bir parganin satis rakami 5
ABD Dolari iken bu rakam ticari ugaklarda 300 ABD Dolaridir. Havacilik sektoriinde
parga iiretmek igin, her lilkenin havacilik otoristesi tarafindan istenen kural ve
diizenlemeler mevcuttur. Bu kural ve diizenlemeler detaylarda ¢ok kiiciik farkliliklar
gosteriyor ragmen, ana yapisi iilkeler arasinda hemen hemen aynidir. Su ana kadar,
bazi ugak, ugak motor, komponent ve parga tireticileri 3 boyutlu iiretim teknolojilerini
kullanarak, hava tasitlari i¢in “Ucabilirlik Onay Etiketi” ile par¢a {iretimi
yapmuslardir. Bu pargalardan bazilar1 2015 Paris Hava Gosterisi’nde sunulmus ve
kendilerine has, yenilik¢i 3 boyutlu iiretim teknolojileri ile ilgi uyandirmislardir. Bu
pargalarin, malzeme ozellikleri, boyut, yiizey kalitesi ve mukavemet 6zellikleri tatmin
edicidir. Bu anlamda, bu durum, 6zellikle havacilik endistrisinde yakin gelecekte
geleneksel iiretim metodlarmin 3 Boyutlu iiretim teknolojileri ile yer degistireceginin
ipuglarini vermektedir. Bu ¢alismanin amaci, havacilik endiistrisinde 3 boyutlu tiretim
teknolojileri ile tretilen pargalara yonelik, havacilik kural ve diizenlemeleri
cercevesinde bilgi saglanmasidir. Anahtar kelimeler: 3 Boyutlu Uretim, Uretim
Teknolojisi, Havacilik Endiistrisi, Havacilik Kural ve Diizenlemeleri

3D MANUFACTURING APPLICATIONS iN AVIATION INDUSTRY
IN ACCORDANCE WIiTH AIRWORTHINESS RULES AND
REGULATIONS

ABSTRACT

Instead of legacy manufacturing processes like casting, forging, lathing and milling,
3D manufacturing process is an emerging and innovative technology which has been
considered as the future of manufacturing technologies. On the other hand aviation is
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called as “booming sector” which is rapidly growing in accordance with the annual
market reports of leader aircraft manufacturer companies. Regarding with National
Academies Press (NAP) the finished value for commercial transport aircraft per pound
is $300 while the finished value of the vehicle per pound is only about $5. For
manufacturing the parts in aviation industry there are rules and regulations which are
required by country airworthiness authorities (CAA). In detail there may be some tiny
changes of these rules and regulations while the main body of these regulations are
almost the same with each other. So far, some aircraft, engine, component and part
manufacturers successfully manufactured the parts for flying aircrafts with
Airworthiness Approval Tag (AAT)’s. Some of these parts were displayed during
Paris Air Show 2015 and inspired interest with their unique and innovative
manufacturing 3D additive technology. Metallurgical features, dimension, surface
quality and strength of these parts are satisfactory. In this sense, it gives a clue to
scientist that in a near future legacy manufacturing process will exchange with 3D
manufacturing technologies especially in aviation industry. Objective of this study is
to give adequate information about manufacturing the parts for aviation industry, with
the frame of airworthiness rules and regulations.

Keywords: 3D Manufacturing, Manufacturing Technologies, Aviation Industry,
Auviation Rules and Regulations
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OZET

Elektromanyetik firlatic1 sistemler giiniimiizde onemli calisma konularindan bir
tanesidir. Modern silah sistemleri icerisinde etkisi dikkat ¢ekerken, diger taraftan fakl
tiir agir nesnelerin firlatilmasinda alternatif olarak goriilmektedir.

Bu ¢aligmada, savunma amagh bir manyetik silah sistemine adapte edilebilen ve
mermiye donii etkisi verecek 6zel bir mekanizmanin tanitimi yapilacaktir. Gelistirilen
mekanizma sayesinde hem namlu sogutulmas: saglanabilmekte, hem de mermiye
donii etkisi saglanmaktadir. Bu ¢alismaya ait patent basvurusu yapilmis ve sisteme ait
prototip asamasi devam etmektedir. Tasarlanan firlatict ve donii sistemi modiiler bir
yapiya sahip olacaktir. Farkli pargalarinin ayri ayr birlestirilip degisik amaglar igin
kullanilmas1 saglanabilmektedir. Tasarimda onemli bir degisiklik ise, elektronik
devresinde transistor ve zamanlama rélesi yerine tristor ve optik gozler kullanarak
dayanikli hale gelmesidir. Bu sayede mermi optik goz tarafindan algilaninca tetigin
elektrigi kesilmekte ve mermiye elektrik yiiklemesi olusmamaktadir. Yapilan
tasarimla bir manyetik silahta mermiye donii etkisi kazandirilmistir. Bu sayede sessiz
ve uzun menzilli olarak nesnelerin firlatilabilmesi saglanabilmektedir.

Anabhtar kelimeler: Elektromanyetik firlatici, mermi donil etkisi, silah sistemi

DESIGN OF ROTATION IMPACT SYSTEM FOR

ELECTROMAGNETIC LAUNCHER SYSTEMS
ABSTRACT
Electromagnetic launcher systems are one of the important study subjects today.
While the effect of modern weapon systems is notable, it is seen as an alternative in
launching heavy objects of different kinds.
In this study, a special mechanism that can be adapted to a defensive magnetic-
weapon system and trigger will the return of the bullet will be introduced. Thanks to
the developed mechanism, both the cooling of the barrel can be achieved and the
effect of the return of the bullet is provided. The patent application for this work has
been made and the prototype phase of the system continues. The designed launcher
and the turning system will have a modular structure. That different parts can be
assembled separately and used for different purposes can be provided. An important
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change in design is to make the electronic circuit stable by using thyristors and optical
eyes instead of transistors and timing relays. Thanks to the change in design, when the
bullet is perceived by the optical eye, the trigger electricity is interrupted and no
electric charge is generated. With this design, the turning effect has been given to the
bullet in magnetic weapon. It can be provided for the objects to be launching long
range silently.

Keywords: Electromagnetic launcher, bullet rotation effect, weapon system
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OZET

Elektromanyetik firlatici sistemlerin temel ¢alisma ilkesi elektromanyetik kurama
dayanmaktadir. Yapilacak atis yada firlatma iglemi degisen ya da hareket eden giiglii
bir elektromanyetik alan olusturarak, nesnenin bu elektromanyetik alani takip etmesini
saglamak olacaktir. Teorik olarak elektromanyetik alanin hareket etme hizinda bir
sinir olmadig igin, hizlandirilmasi beklenen silah mermisi veya nesne i¢in de bir hiz
limiti bulunmamaktadir.

Sargili tip firlatict tiirlinde asenkron motorlarda oldugu gibi, bir sargidan akim
gectiginde sargmin ¢evresinde manyetik alan olusturacak. Boylece sarginin ig
hacminde bu manyetik aki yogunlagacaktir. Sarginin yakinina yerlestirilecek olan bir
mermi yada cisim manyetik indiiksiyon olusturarak namlu igerisine ¢ekilecektir.
Elektromanyetik firlatict sistemler giinimiizde onemli ¢alisma konularindan bir
tanesidir. Modern silah sistemleri igerisinde etkisi dikkat ¢ekerken, diger taraftan fakl
tiir agir nesnelerin firlatilmasinda alternatif olarak goériilmektedir.

Bu calismada bir sargili tip elektromanyetik firlatici prototipi tasarlanmistir.
Tasarlanan prototipe ait tasarim agamalar1 ve kullanilan yontemler ¢aligma igerisinde
anlatilacaktir. Uzun menzilli, sessiz ve modern bir firlatma sistemi 6zelligi tastyan bu
tip sistemlerin etkinlikleri zaman igerisinde artacaktr.

Anahtar kelimeler: Elektromanyetik firlatici, prototip imalati, manyetik alan

DEVELOPMENT OF COILED TYPE ELECTROMAGNETIC
LAUNCHER PROTOTYPE

ABSTRACT

The basic working principle of electromagnetic launcher systems is based on
electromagnetic induction. The shot or launching process will create a strong
electromagnetic field that changes or moves and will enable the object to follow this
electromagnetic field. Since there is no theoretically limit on the speed of movement
of the electromagnetic field, there is no speed limit for the bullet or object to be
accelerated.

As in the case of asynchronous motors when a current flows through a coil, a
magnetic field will form around the coil in a coiled type launcher. Thus, this magnetic
flux will condense in the inner volume of the coil. A bullet or object that will be
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placed near the snuff will be pulled into the barrel by creating magnetic induction.
Electromagnetic launcher systems are one of the important study subjects today.
While the effect is notable in modern weapon systems, it is seen as an alternative in
launching heavy objects of different kinds.

In this study, a coiled type electromagnetic launcher prototype is designed. The design
phases of the prototype and the methods used will be explained in the study. Such
systems, which feature a long-range, silent and modern launching system, will
increase their effectiveness in time.

Keywords: Electromagnetic launcher, prototype manufacturing, magnetic field
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OZET

Miihendislik islemlerinde, yiizey kalitesi malzemelerin kalite gostergelerinden
birisidir. Talagh imalat islemlerinde elde edilmek istenen yiizey Kalitesi, yiizey
piiriizliligi 6l¢timiyle kontrol edilir. Yiizey piirtizliligi olusumunu etkileyen birgok
faktor bulunmaktadir. Kullanilan kesici takim cinsi, malzeme tiirii, kesme sartlar1 gibi
faktorler ylizey piirlizliigii degisimini etkiler. Bu galismada, deneysel olarak bulunan
ortalama ylizey puriizliigii degerleri gelistirilen uzman sistem bilgisayar programinin
bilgi tabanina dinamik olarak yiiklenmektedir. Genel talagli imalat kesme sartlarina ait
bilgilerde sisteme karar verme agamasinda destek olmaktadir. Bu sayede, belirlenen
kesme durumlarinda olusmasi beklenen ortalama yiizey pirizligii degeri, uzman
sistemin sagladigi avantajla cok hizli ve dogru tahmin edilebilmektedir

Anahtar Kelimeler: Uzman sistem, yiizey piiriizliliigii, kesme sartlari.

THE APPLICATION OF ARTIFICIAL INTELLIGENT ASSISTED
FOR THE DETECTION OF SURFACE ROUGHNESS

ABSTRACT
In the process of engineering the surface quality is one of the indicators of the quality
of materials. Surface quality which is aimed to attain in metal cutting processes is
controlled by the measurement of surface roughness. There are many factors that
effect the formation of surface roughness. Factors such as the type of cutting tool that
is used, the type of material, cutting conditions influence the formation of surface
roughness. In this study, surface roughness values which are detected experimentally
are dynamically loaded on the database of expert system computer program that is
developed. Information about general metal cutting conditions is also supportive in the
process of detection of system. In this way average surface roughness values that is
expected to occur in the detected cutting conditions can be estimated fast and correctly
with the help of the expert system.
Keywords : Expert system, surface roughness, cutting conditions.
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OZET

PA6G hafif, yiiksek korozyon dayanimi, yagsiz ve sessiz ¢alisma Ozelliklerinden
dolayr kullanim alant siirekli artmaktadir. PA6G bu istiin 6zelliklerine ragmen, %7
oraninda nem alma gibi bir 6zelligi vardir. Bu ¢aligmada, kuru ve nemli farkli saklama
ortamlarinda bulundurulan PA6G numuneler, ayni1 kesme sartlarinda islenerek olusan
ortalama ylizey piiriizliigi degerlerinin karsilagtirmasi yapilmistir. Ayrica deneylerden
elde edilen sonuglar kullanilarak Yapay Sinir Ag1 (YSA) modellemesi gelistirilmistir.
YSA modelinin egitimi i¢in; malzeme tipi, kesme hizi, ilerleme hiz1 ve talas derinligi
gibi parametreler kullanilir. Bu sekilde, bahsedilen deney disindaki ortalama yiizey
purtizlilik degerleri de tahmin edilebilir. Farkli kesme sartlarinda elde edilen
deneysel sonuglar farkli YSA algoritma degiskenleriyle degerlendirildi. En iyi sonucu
veren YSA egitim algoritmasini kullanarak, ortalama yiizey piiriizliligiiniin minimum
hata ile tanimlanmasi amaglanmustir. Elde edilen sonuglar YSA modelinin ortalama
yiizey pirtizligi tahmininde kullanilabilecegini gostermektedir.

Anahtar kelimler: PA6G, Nem faktorii, Yapay Sinir Ag1 (YSA)

EVALUATION OF MOISTURE FACTOR IN PA6G MATERIALS
WITH ARTIFICIAL NEURAL NETWORK SUPPORT
ABSTRACT
PAG6G is light, high corrosion resistance, impact-resistant, oil-free and silent operative
and scope of its usage is getting larger. In spite of these superior features PA6G is
vulnerable to moisture up to 7 %. In this study, PA6G block samples, prepared in
moisture and dry conditions, processed using the same cutting parameters and
obtained quality of surface roughness, and were compared. Moreover, an Artificial
Neural Network (ANN) modelling is developed with the results obtained from the
experiments. For the training of ANN model; material type, cutting speed, cutting rate
and depth of cut parameters are used. In this way, average surface roughness values
except for the mentioned experiment could be estimated. Various experimental results
for different material type with cutting parameters were evaluated by different ANN
training algorithm. So, it is aimed to define the average surface roughness with
minimum error using the best reliable ANN training algorithm. With these results, we
believe that the ANN can be used for prediction of average surface roughness.
Keywords: PA6G, Factor of humidity, Artificial Neural Networks (ANN)
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TESEKKUR

Bu calisma; 109M031 numarali “PA6G Malzemelerde Nem Faktoriiniin Yiizey
Piiriizliiliigiine  Etkisinin Incelenmesi” adhi TUBITAK projesi destegi ile
gerceklestirilmistir.
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ABSTRACT

The 3D printer which is a branch of FDM method is a rapid growing production
process for both industrial and commercial purposes. In this study, a prototype printer
with 210mm effective printing area was designed and produced. As a result of printing
experiments, the optimum temperature for filament was determined as 210°C. In
addition to temperature, the optimum printing parameters were obtained as 0.3mm
nozzle diameter, 60mm/s printing speed and 60°C plate temperature. Prototype 3D
printer can be used for both individuals and commercial purposes in industry and
private.

Keywords: 3D printer, FDM, filament, extruder, rapid prototyping.
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ABSTRACT

The bio-printing process describes as a computer-aided transfer process for printing of
biological structures such as cells and biomaterials to fabricate medical constructions
for different medical fields (tissue engineering, regenerative medicine, or other
biological studies). Especially, three-dimension (3D) bioprinting technology is used to
print living organs like livers, kidneys, lungs, and any other organs in the body.
Hydrogels have been widely used in 3D bio-printing to load cell for tissue engineering
due to their high biocompatibility. In addition, hydrogels simulate the soft tissues
which present in the body, swollen in water at high levels and have similar mechanical
properties to those of natural soft tissues, many researchers have been interested in
hydrogels and their reputations are increasing day by day. They are generally divided
into two groups as (i) natural hydrogels and (ii) synthetic hydrogels. Key documents
in the literature about both natural and synthetic hydrogels have been reviewed in this
study. Also, 3D bio-printing process of the hydrogels has been discussed as detailly.
Keywords: 3D Printer; Bio-printing; Hydrogels
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OZET

Insanoglunun yasamim siirdiirebilmesi igin gesitli ihtiyaglarmin karsilanmasi gerekir.
Bu ihtiyaglar arasinda beslenme de 6nemli bir yer tutar. Insanlarin beslenme
ihtiyaglarim karsilamak amaci ile de tarim, ziraat ve hayvancilik alaninda onemli
calismalar yapilmistir. Yaklasik 12 bin y1l once tarima gecen insanoglu, bu alanda
kullanacag: birgok alet gelistirmistir. Once kesici tag/kemikler ile yapilan bu aletler
zamanla ¢esitli metal ve malzemelerden tretilmistir. Bu aletlerden biri de tirpandir.
Tirpan; o, gesitli tahillar, baz1 baklagiller, kamis ve hatta bazen de calilar1 kesmede
kullanilir. Teknolojik gelismelere bagli olarak manuel tirpanlar zamanla motorlu
tirpan sekline doniigmiistiir. Motorlu tirpanlar, normal tirpanlarin tahil / ¢im kesme
amacindan farkli olarak, genelde ¢im ve ¢alilik alanlari temizleme / bigmede
kullanilir. Bu teblig kapsaminda yeni bir motorlu tirpanin kavramsal tasarimi
tanitilmaktadir. Bu tasarim iglemi Pahl ve Beitz’in sistematik tasarim yaklagimina
dayanmaktadir. Kavramsal tasarimi yapilan sistem mevcutlardan farkli yeni bazi
ozelliklere sahiptir.

Anahtar Kelimeler: Tirpan, Sistematik tasarim yaklagimi, Kavramsal tasarim.

ABSTRACT

In order for the life of mankind to survive, various needs must be met. Nutrition also
plays an important role in these needs. For the satisfaction of people’s nutritional
needs, important efforts have been carried out in the fields of agriculture, farming and
livestock. Humans, who have been cultivated about 12,000 years ago, have developed
many tools to use this area. These tools, firstly made with sharp stones / bones, were
produced from various metals and materials over time. One of these tools is a scratch.
A scythe can be used for cutting down grasses, various grains, some legumes, canes
and sometimes even brushwood. Depending on technological developments, the
manual scythes are gradually transformed into motorized scythe patterns. Motorized
scythes are used to clean / trim grass and shrubs, as opposed to the usual scythes
intended for grain / grass cutting. In this paper, conceptual design of a new motorized
scythe is introduced. This design process is based on the systematic design approach
of Pahl and Beitz. The designed new system has some new features different from
existing ones.

Key words: Scythe, Systematic design approach, Conceptual design.
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OZET

Insansiz kara araglarinin genel tasariminin yapilmast isleminde, tasarim direkt olarak
etkileyen ¢ok sayida alt sistemler ve soz konusu sistemler arasinda karmagik iligkiler
ag1 bulunmaktadir. Gergeklestirilecek tasarim ile ilgili istekler, mevcut sistem
iliskilerine dayanarak degerlendirilip en uygun olacak ¢oziime karar verilebilmesi i¢in,
sistematik tasarimda alternatif ¢oziimler tiretilmesi ve bu tiretilen alternatif ¢oziimlerin
sartname ihtiyaglart agisindan degerlendirilmesi gerekmektedir. Bazi sistem ya da
tirinlerin tasarim iglemlerinde, belirli tasarim teknik ve metodolojilerinin kalip olarak
uygulanmasi, istenilen ¢oziimlere ulasabilmekte karmagik ya da sonug alinmasini
engelleyici durumlar ortaya ¢ikartabilir. Herhangi bir uygulamaya yonelik segilen
tasarim modelinin  kullanimiyla, istenilen sonuca ulagilamadigi durumlarda,
tasarimeilar  kendi problemlerinin ¢oziimiine yo6nelik uygun islem modelleri
gelistirebilmektedir. Gelistirilen tasarim islem modeli ile birlikte en uygun alternatif
se¢imi kolay bir sekilde saglanmustir. En iyi alternatifi belirlemede 6nem dereceli
metotlardan en giincel ve gegerli hesaplama teknigi “Agirlk Oran Metodu”
olmasindan dolayr bu yontem calismada kullanilmigtir. Agirlik oraninda 6lgiitlerin
O6nem gostergesini (Ai) tasarimer tarafindan 6zel olarak belirlenmistir ve ayni sekilde
memnuniyet dereceleri de 6zel olarak belirlenmistir. insansiz kara aracinin agirligina
gore 3 gesit Ol¢iit onem gostergeli agirlik orani metot gizelgesi ve 3 ¢esit memnuniyet
dereceleri ¢izelgesi ortaya c¢ikarilmistir. Boylece agirlik orani metodu ile ortaya
cikarilan alternatifleri matematik ifadelere doniistiiriilerek en iyi alternatifler
belirlenmistir.

Anahtar Kelimeler: Insansiz kara araclar1, Agirlik oran1 metodu, IKA tasarim islem
modeli

USAGE OF WEIGHT RATIO METHOD IN UGV DESIGN

ABSTRACT

In the process of making the overall design of unmanned ground vehicles, there is a
complex network of relationships between the various subsystems and the systems
that directly affect the design. In order to be able to decide the most appropriate
solution by evaluating the requests related to the design to be realized based on the
existing system relations, it is necessary to produce alternative solutions in the
systematic design and to evaluate these alternative solutions in terms of specification
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requirements. In the design process of some systems or products, the application of
certain design techniques and methodologies as molds can lead to complicated or
ineffective situations which can reach the desired solutions. With the use of the
selected design model for any application, when the desired result can not be
achieved, designers can develop appropriate process models for their own problems.
With the developed design process model, the most suitable alternative choice is
provided easily. This method was used in the study because it is the most current and
valid calculation technique from the importance level method to determine the best
alternative "Weight Ratio Method". The significance index of criterion (Ai) in weight
ratio is especially determined by the designer and the satisfaction ratings are also
specially determined in the same way. According to the weight of the unmanned
ground vehicle, 3 kinds of criterion weight ratio method chart and 3 kinds of
satisfaction score chart was revealed. Thus, the alternatives revealed by the weight
ratio method are transformed into mathematical expressions and the best alternatives
was identified.

Keywords: Unmanned ground vehicles, Weight ratio method, UGV design process
model
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OZET

Eklemeli imalat teknolojileri 1950°li yillarda sinirli malzemeleri kullanabilir halde
baslamig ve gliniimiize kadar metal, seramik, polimer, karma malzeme gibi farkli tiirde
malzemelerin eklemeli imalati yapilabilir duruma gelmistir. imalat siireci kapsaminda
yerine gore toz, ergiyik yahut kati halde kullanilabilen hammaddelerden, lazer,
elektron 151n1, 1s1tict kafa, ultraviyole 151k gibi farkli gii¢ kaynaklari kullanilarak parca
imalati gerceklestirilebilmektedir. Bununla beraber ek bir baglayici malzeme
kullanilarak gergeklestirilen eklemeli imalat iglemlerinde sicaklik sinterlemesi,
emdirme, sicak ve soguk izostatik presleme gibi son islemlerden sonra fonksiyonel
par¢a imal edilebilmektedir. Eklemeli imalattaki bu ¢ok yonliiliik, hem geleneksel
malzemelerin farkli alanlardaki uygulamalarma katki saglamig, hem de karma ve
fonksiyonel derecelendirilmis karma malzeme gibi yeni ve farkli tiirde malzeme
gelistirme ¢aligmalarima ivme kazandirmustir. Boylece bu malzemelerin ¢ok amagh
kullantmmin  6nii  agilmigtir.  Giniimiizde de eklemeli imalat yontemleri ve
malzemeleri iizerine ¢aligmalar yogun bir sekilde devam etmektedir.

Bu c¢aliyjmada da standartlarca siniflandirilmis eklemeli imalat yontemlerinde
kullanilan malzemeler incelenmistir.

Anahtar Kelimeler: Eklemeli imalat Yéntemleri, Eklemeli imalat Malzemeleri,
Karma Malzeme, Biyomalzeme, Fonksiyonel Derecelendirilmis, Baglayici, Metal,
Polimer

MATERIALS USING IN ADDITIVE MANUFACTURING
METHODS

ABSTRACT

Additive manufacturing Technologies started at 1950s in the shape of using limited
materials and became additive manufacturing ability of different materials such as
metal, ceramic, polymer and composite. Within the manufacturing process, according
to the usage, from solid, powder or slurry raw materials, part can be manufactured by
using different power sources such as laser, electron beam, resistive head or ultraviolet
light. At the same time, in additive manufacturing processes that use an additional
binder material, final part can be manufactured after the post processes such as
temperature sintering, infiltration, isostatic pressure. This versatility of additive
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manufacturing, both contributes the implementation of conventional materials in
varying fields and accelerates the development of the studies of the novel materials
such as composite and functionally graded materials. Thus, multi purpose use of these
materials was provided. Todays, additive manufacturing method and material studies
also continue intensively.

This study focuses on additive manufacturing materials which used in additive
manufacturing methods classified by ASTM standards.

Keywords: Additive Manufacturing Methods, Additive Manufacturing Materials,
Composite, BioMaterial, Functionally Graded, Binder, Metal, Polymer
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OZET

Toz metaliirjisi (TM); seramik ve metal esasli partikiillerin preslenmesi ve
sinterlenmesi ile endiistriyel parca imalati olarak bilinmekte ancak; lazer, makine,
tasarim ve yazilim teknolojilerinin bir araya getirildigi eklemeli imalat yontemi olarak
adlandirilan yeni bir teknoloji ile tanigmustir. Gliniimiiz eklemeli imalat teknolojisi ile,
polimer, seramik ve metal esasli malzemelerin partikiil (toz), tel, plaka/sag ve eriyik
formlar1 uygun sartlarda lazer, elektron ve ultraviyole 1sinlari kullanilarak katmanl bir
sekilde kullanigli prototip ve/veya parca imalati miimkiin hale gelmistir. Bu ¢aligmada,
ozellikle toz beslemeli eklemeli imalat yontemleri, bu yontemlerde kullanilan
partikiillerin karakterleri ve toz imalat yontemleri ile ilgili literatiir arastirmasi
yapilmigtir. Ayrica yapilan bu literatiir arasgtirmasinda, partikiil tane boyutunun,
seklinin, fiziksel ozelliklerinin ve kimyasal safliginin, toz beslemeli eklemeli imalat
ile elde edilen iiriinlerin 6zelliklerine etkisi ifade edilmeye ¢alisilmistir.

Anahtar Kelimeler: Toz Metaliirjisi, Eklemeli imalat, Toz Karakteri.

POWDER PROPERTIES USED IN POWDER BED ADDITIVE
MANUFACTURING AND POWDER MANUFACTURING
MEDHODS

ABSTRACT

Powder metallurgy (P/M) is known as an industrial part manufacturing by powder
pressing and sintering using ceramic and metal based particulars, but, P/M method has
introduced to the additive manufacturing as a new method which is combined in
technologies of laser, machine, design and software. The manufacturing of prototype
and/or useful industrial parts has become possible as layer upon layer with today’s
additive manufacturing technology by using suitable laser, electron and ultraviolet
beam in form of powder, wire, sheet and melt from polymer, ceramic and metal based
materials. The literature survey has been done about the powder bed additive
manufacturing methods, the powder characterizations used in these methods and
powder manufacturing methods in this study. In addition, the effect of dimension,
shape, physical properties, and chemical purity of powders on the product properties
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manufactured by powder bed additive manufacturing can be expressed with respect of
investigations in the literature.

Keywords: Powder Metallurgy, Additive Manufacturing, Powder Character.
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OZET

Ug boyutlu yazici ile yazdirilmis pargalar, yazdirma yénelim agisinin bir fonksiyonu
olarak, malzeme 6zelliklerinde farkliliklar gosterirler. Ayrica 3B yazdirma malzemesi
olarak kullanilan termoplastiklerin 6zelliklerinin sicakhiga, frekansa ve sekil
degistirme hizina bagl oldugu bilinmektedir. Polilaktikasit (PLA); modeller, ilk
ornekler ve kullanilabilen parcalar tiretmek igin 3B yazdirmada en yaygin kullanilan
termoplastiktir. Bu ¢alismanin amaci, 3B yazici ile iiretilen PLA kiriglerin titresim
ozelliklerindeki degisimlerin, yazdirma yonelim acisinin bir fonksiyonu olarak
deneysel olarak incelenmesidir. PLA ince kirisler li¢ farkli yazdirma y6nelim agis1 (0°,
45° ve 90°) ve ti¢ farkl doluluk oraninda (%50, %75 ve %100) ti¢ boyutlu yazici ile
hazirlanmistir. Deneyler sonucu, 3B yazdirilmis kirisin doluluk orani azaldiginda
dogal frekanslarin distiigli ve yazdirma yonelim agisinin degismesiyle dogal
frekanslarin da degistigi gériilmektedir.

Anahtar kelimeler: 3B yazici, PLA, yazdirma yonelim agisi, titresim, dogal frekans.

EFFECT OF PRINTING ORIENTATION ANGLE OF 3D PRINTED
PLA THIN BEAMS ON THE NATURAL FREQUENCY

ABSTRACT
3D printed parts exhibit differences in material properties as a function of the print
orientation. It is also known that thermoplastics used as 3D printing materials’
properties depend on temperature, frequency and speed of deformation. Polylactic
acid (PLA) is the most widely used thermoplastic in 3D printing to produce models,
prototypes and functional parts. The aim of this work is to investigate the changes in
the vibration properties of PLA beams produced by 3D printers as a function of print
infill orientation and infill ratio experimentally. PLA thin beams at three different
infill orientation angles (0°, 45 °, 90 °) and three different infill ratios (50%, 75% and
100%) are prepared with a 3D printer. Experiments have shown that natural
frequencies decrease when infill ratio in the 3d printed beam decreases and the natural
frequencies change with the change of infill angle.
Keywords: 3D printer, PLA, infill orientation angle, vibration, natural frequency
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HiBRIiT IMALAT: EKLEMELI IMALAT iLE TALASLI IMALAT
YONTEMLERININ BiRLIKTE KULLANILABILIRLIGININ
INCELENMESI
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OZET

Eklemeli imalat teknolojileri son yillarda makine pargasi imalatinda &ne ¢itkmaya
baglayan geleneksel olmayan tiiretim yontemlerinden biridir. Geleneksel imalat
yontemlerinden olan talaghi imalat yontemlerinden farkli bir {retim siirecidir.
Geleneksel talasl imalat yontemlerinde, yar1 mamul bir parca ile takim arasindaki
cesitli bagil hareketler sonucu, malzemenin kesilip ¢ikarilmasi ile iretim
gergeklestirilir. Eklemeli imalat ile tiretimde ise yazdirma malzemeleri katman katman
birlestirilerek nihai {iiriin elde edilir. Makine pargasi tasarimi, imalati, malzeme
karakterizasyonu, ¢alisma kosullart gibi parametreler géz 6niinde bulunduruldugunda
bu iiretim yontemlerinin cesitli avantaj ve dezavantajlari ortaya g¢ikmaktadir. Bu
asamada bu iretim siireglerinin birlestirilerek imalat teknolojilerinin gelistirilmesi
ihtiyact dogmaktadir. Bu c¢alismada, literatiirdeki eklemeli ve geleneksel imalat
yontemlerinin bir arada kullanildig1 “Hibrit Tmalat” yaklasimlart incelenmistir. Boyle
bir entegre yaklagim, iiretim metotlarinin avantajlarimi bir araya getirirken
sinirlamalarin azaltilmasini saglayacaktir.

Anahtar kelimeler: Hibrit imalat, eklemeli imalat, 3B yazici.

HYBRID MANUFACTURING: INVESTIGATION OF THE
USABILITY OF ADDITIVE MANUFACTURING WITH
MACHINING

ABSTRACT

Additive manufacturing technology is one of the non-traditional manufacturing
methods that have come to prominence in machine parts manufacturing in recent
years. It is a production process different from the machining known as conventional
manufacturing. In conventional manufacturing methods, various relative movements
between semi-finished part and the tool are the result of cutting and removing the
material. In additive manufacturing, the printing material is combined with the layer to
layer to obtain the final product. Given the parameters such as machine part design,
manufacturing, material characterization, operating conditions, various advantages
and disadvantages of these production methods arise. At this stage, it is necessary to
develop manufacturing technologies by combining these production processes. In this
study, "hybrid manufacturing” approaches in which the additive and traditional
manufacturing methods are used together in the literature have been examined. Such
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an integrated approach will help to reduce limitations while bringing the advantages of
manufacturing methods together.
Keywords: Hybrid manufacturing, additive manufacturing, 3D printer.
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TASARIMDA FUSION 360 VE BULUT TEKNOLOJILERI
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OZET

Sanayi 4.0 ile dijital endiistrinin tiim diinyay: etkisi altina aldig1 bu donemde, bulut
bilisim biiyiik bir énem kazaniyor. Bulut bilisim uygulamalarin internet iizerinde
sunuldugu, depolandigi ve paylasildigi bir sistemdir. Boylece giiniimiizde verilere
daha kolay erisebilme, paylagabilme ve saklama imkani bulabiliyoruz. Bulut Bilisimi
cesitli meslek gruplart ve sektorler kendilerine gore kullanirlar. Dijital endiistri ile
tasarim programlarmm ve uygulamalarmin da bulut bilisimde yerini aldigini
gormekteyiz. Bu caligmada Autodesk Fusion 360 da tasarim, paylasim ve bulut
teknolojileri uygulamalart yapilmistir. Siif ortaminda farkli tasarim gruplar
olusturulmus, bulut teknolojisi ile proje uygulamalari daha etkin yOnetilmistir.
Anahtar Kelimeler: Bulut Bilisim, AutoDESK Fusion 360, Dijital Endiistri

ABSTRACT

Cloud computing is gaining a lot of importance with Industry 4.0 in this period when
the digital industry is influencing the whole world. Cloud computing is a system
where applications are presented, stored and shared on the Internet. So, we now have
access to easier access, sharing and storage of data. Various professional groups and
sectors use Cloud Computing according to their own. We see that the digital industry
and its design programs and applications are taking its place in cloud computing. In
this study has been done design, sharing and cloud computing applications on
Autodesk Fusion 360. Different design groups were created in the classroom
environment. project applications have been managed more effectively with cloud
technology.

Keywords: Cloud Computing, AutoDESK Fusion 360, Digital Industry

TESEKKUR Bu calismay1 destekleyen AutoDESK Fusion 360°a tesekkiir ederiz.
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FARKLI YAZDIRMA PARAMETRELERINDE PLA
FILAMENTIN iISLEM PERFORMANSININ iNCELENMESIi
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OZET
Bu ¢alismada, ticari bir PLA filament kullanilarak farkli sicakliklarda 3B yazdirilmisg
numunelerin 6zelliklerinin yazdirma hizina bagli degisimleri incelenmistir. Calisma
kapsaminda filament malzemesinin 190°C, 200°C, 210°C ve 220°C sicakliklarindaki
reolojik 6zellikleri Ergime Akis Indeksi (EAT) kullanilarak belirlenmistir. Numuneler
30, 50 ve 70 mny/saniye gibi li¢ farkli yazdirma hizlarinda 3B yazdirilmis ve shore-D
sertlik ve cekme testleri ile mekanik Ozellikleri incelenmistir. Ayrica yazdirma
sicakligimin malzemenin renginde sicakliga bagl degisimi de renk analizorii ile test
edilmistir. Calismada farkli sicakliklardaki baski hiziyla baski sonuglari arasindaki ilgi
incelenerek en uygun parametreler belirlenmistir. Yazdirma sicakligi olarak belirlenen
2200C sicaklik ve 30mm/s de en yiiksek ¢cekme degerlerinin elde edildigi ve
numunenin gergek renginde 6nemli bir degisim olmadigi tespit edilmistir.
Anahtar kelimeler: PLA filament, 3B yazdirma, FDM, Yazdirma Hizi, Renk
analizorii.
INVESTIGATION OF THE PLA FILAMENT PROCESS
PERFORMANCE AT DIFFERENT PRINTING PARAMETERS
ABSTRACT
In this study, it was aimed to investigate the changes in the mechanical properties of
3D printed samples using a commercial PLA filament depending on the printing
temperature. The rheological properties of the filament materials at 190°C, 200°C,
210°C and 220°C were investigated using Melt flow index (MFI). The samples were
printed at different print speeds as 30, 50 and 70 mms-1 in 3D printer and examined
for mechanical properties with Shore-D hardness, tensile tests and color changes. Also
the color temperature change according to the temperature of the print material has
been tested with a color Analyzer. By examining the relation between printing speed
and print results in the study, the effect of the printing speed selection on the time cost
was evaluated too. At the 2200C and 30 mm/s determined for the nozzle temperature
as the values, the highest tensile strength was obtained and the actual color of the
sample have been not to change.
Keywords: PLA filament, 3D printing, FDM, Printing speed, Printing Temperature,
Color Analyzer
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OZET

Son birkag¢ asirlik donemde yasanan hizli endiistriyel degisim ve doniisiim sonrasi
genelde insanlar biiyilk kentlere go¢miisler ve buralarda yasamaya baslamiglardir.
Kent niifusunun artmasma bagli olarak burada insanlarin g¢esitli ihtiyaclarim
karsilayacak biiylik market / alisveris merkezleri olusmustur. Bu tiir yerlerde aligverisi
kolaylastirmak ve hizlandirmak i¢in de bazi yeni ¢dziim / tasarimlar yapilmistir.
Ornegin; 6nce insanlarin daha kolay ve gok aligveris yapmalari igin market arabalari
ve sonra da hizli fatura &demeleri igin barkod okuyuculu elektronik kasalar
gelistirilmistir. Ama hala bu tiir yerlerde ve aligveris sonrasi kasa onlerinde uzun
kuyruklar olugmakta ve insanlarin vakti bosa harcanmaktadir. Bu problem, iizerinde
barkod okuyucu bulunan yeni bir market arabasi tasarimi ve gelistirilmesi ile
¢oziilebilir. Boylece de hem miigteri hem de calisanlar igin biiyiik kolayliklar ve
zaman tasarrufu saglanabilir. Ayrica bu tir bir sistem Endiistri 4.0 felsefe ve
egilimlerine uygun ve uyumlu olabilir. Bu teblig sistematik yaklasima dayali bu tiir
yeni bir sistemin kavramsal tasarimini igermektedir.

Anahtar Kelimeler: Market arabasi, Kavramsal Tasarim, Barkod okuyucu

CONCEPTUAL DESIGN OF A SHOPPING CART WITH BARCODE
READER

ABSTRACT

After rapid industrial change and transformation in the last few centuries, people have
generally migrated to large cities and have begun to live there. Due to the increase in
the urban population, there are large grocery stores / shopping centers there that will
meet the various needs of the people. In these places, some new solutions / designs
have been made to facilitate and speed up the shopping. For example, some facilities
for people have been developed such as, first, shopping carts to make shopping easier
and much faster, and then barcode readers to pay your bills fast. But still in such
places and after shopping, there are long queues in front of them and people are
wasting time. This problem can be solved by designing and developing a new
shopping cart with a barcode reader. Thus, great convenience and time saving can be
provided for both the customer and the employee. In addition, such a system may be
in compliance with Industry 4.0 philosophy and trends. This paper deals with the
conceptual design of such a new system based on systematic approach.
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STRUCTURAL ANALYSIS AND OPTIMIZATION OF H TYPE
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Miihendisligi Boliimii, KONYA

ABSTRACT

The presses used in forming the sheets have large sizes due to their large part sizes
and the need for high pressing force and stroke. It is very difficult to use the casting
method in the production of such press bodies. Therefore, each of the members
constituting the press body is manufactured separately by combining sheet metal
plates of a certain thickness with the weld. These parts are big in size and weight. In
this paper, thickness optimization of the H type press machine has been realized. In
this sense, we will seek to solve the problem by using the finite element method by
making various combinations in order to reduce the size of the parts in the body, to
keep the cost constant and to save by using a different material.

Keywords: Analysis, Optimization, Press, Finite element method

OZET

Saclarin sekillendirilmesinde kullanilan presler, hem parca boyutlarinin biiyiik
olmasindan hem de yiiksek presleme kuvveti ve strok ihtiyacindan dolay: biyiik
ebatlara sahiptirler. Bu tip pres govdelerinin imalatinda dokiim yontemini kullanmak
oldukea giictiir. O yilizden belirli kalinlikta sac plakalarin kaynak ile birlestirilmesi ile
pres govdesini olusturan elemanlarn her biri ayr1 ayr1 imal edilirler. Bu pargalarin
boyut ve agirliklar1 biiyiiktiir. Bu ¢alismada, H tipi pres govdesindeki plakalarin
kalinlik optimizasyonu yapilmistir. Bu anlamda hem govdedeki pargalarm boyutlarimni
kiigiiltmeye, hem maliyeti sabit tutup farkli bir malzeme kullanarak tasarruf etmeye
calismak i¢in gesitli kombinasyonlar yaparak pres gévdesinin sonlu elemanlar metodu
yontemi ile statik analizi yapilmistir.

Anahtar Kelimeler: Analiz, Optimizasyon, Pres, Sonlu elemanlar yontemi
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SIKLONIK SISTEMLIi ELEKTRIKLi DIKEY SUPURGE
ENDUSTRIYEL TASARIMI ve PROTOTIiPi UZERINDE
TESTLERIN YAPILMASI

Omer Saban KAMBER", Hakan MADEN?

Ihlas Ev Aletleri, Istanbul/ TURKIYE,
OZET
Giinlimiizde pratik  siipiirme araglann  olarak elektrikli dikey siipiirgeler
kullanilmaktadir.  Elektrikli dikey siipiirgelerin  avantajlart normal elektrikli
stipiirgelere gore az yer kaplamasi ve hizli bir sekilde ortamdaki kirlerin yiizeysel
olarak temizlenmesini saglamaktadir. Ayn1 zamanda hem sebeke elektrigi ile ¢aligani
ve pille calisanlar1 piyasada bulunmaktadir. Elektrikli dikey siipiirgeler emis yaptigi
kirli havay: elyaf filtreden gegirerek kaba partikiillerin cihaz igerisinde kalmasini
saglamaktadir. Fakat elyaf filtrenin gozenek yapisindan kiigiik boyuttaki partikiiller
motor lizerinden disariya atilmaktadir. Bu amagla yeni siklon sistemli elektrikli dikey
siipiirge tasarimlari yapilarak bu tasarimlara kavram matrisi uygulanip en uygun
tasarimin  se¢ilmesi hedeflenmistir. Segilen tasarimin 3B olarak miihendislik
caligmalari yapilarak pargalarin son halleri ortaya g¢ikartilmigtir. Bu tasarimlarin
prototiplerinin yapilmasi igin gerekli model ve support malzemelerin, liretim zaman
periyotu ve maliyeti tespit edilmistir. Daha sonra elektrikli dikey siipiirge prototipinin
FDM prototip makinasinda iiretilmesi, parcalarin monte edilmesi, kitleme sistemlerin
¢aligmasinin kontrol edilmesi ve cihazin toz tutma testleri yapilmasi hedeflenmistir.
Anahtar Kelime; FDM Prototip Uretimi, Toz Tutma, Yiizey islemleri, Siklon
Tasarim, Prototip Maliyet Hesab1

INDUSTRIAL DESIGN OF ELECTRICAL VERTICAL
CLEANER WITH CYCLONIC SYSTEM AND MAKING

TESTSON ITS PROTOTYPE

ABSTRACT

Nowadays vertical vacuum cleaners are used as practical cleaning tools. The
advantages of vertical vacuum cleaners are that they take up less space than regular
vacuum cleaners and superficially clean up the contaminants in the environment
quickly. At the same time, there are vertical vacuum cleaners that are operated with
both electricity and battery on the market. The vertical vacuum cleaners filter polluted
air with fiber filter and they provide the coarse particles remain in the device.
However, the particles that their size are smaller than pore size of the fiber filter is
thrown out over motor. For this purpose vertical vacuum cleaner designs were made
with new siclonic system and it was aimed to choose the most appropriate design with
applying concept matrices to these designs. The final state of the parts were made by
studying 3D engineering work on the selected design. The production time period and
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cost of model and support materals required for production of prototypes were
determined. Then, it was aimed to produce vertical vacuum cleaner prototypes with
FDM prototype machine, to install parts to each other, to control function of locking
systems, to make dust holding tests of the device.

Key Words: FDM prototype production, Dust holding, surface treatments, Cyclone
design, Prototype cost counting
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OZET

PDMS (polydimethylsiloxane) mikroyapilarin tretiminde kullanilan geleneksel
metotlar, temiz oda kosullarinda yumusak litografi ile kalip iiretimi temeline
dayanmaktadir. Bu karmasik ve maliyetli kalip iretimi birgok arastirmaci igin
engelleyici bir faktordiir. 3B Baski teknolojilerindeki hizli gelismeler, geleneksel kalip
iretim yontemlerine umut verici bir alternatif sunmaktadir. Bu makalede, 3B Baski
metodu ile iretilen yiiksek en: boy oranina sahip (high aspect ratio) PDMS
mikroyapilarm sonuglar1 gosterilmektedir. Oncelikle, maliyetleri ve ¢oziiniirliikleri
g6z oniinde bulundurarak, FDM (fused deposition modelling) teknolojisine dayanan
Ultimaker 2+ ve SLA (stereolithography) teknolojisine dayanan Formlabs Form2 ve
B9Creator yazict modelleri belirlendi. En uygun 3B yaziciy1 tespit etmek icin
firmalardan, 1mm- 50pm arahiginda yapilar olan kalibrasyon kalibi iiretimi talep
edildi. Uretilen 3 parcadaki yapilar mikroskop altinda incelenerek, her bir yazicinin
eksik yonleri tespit edildi. Elde edilen sonuglarin ardindan, pargalarin farkh
sicakliklarda yumusak litografi ile uyumlar test edildi. Son olarak, Formlabs Form2
yazicl ile yiiksek en: boy oranina sahip (high aspect ratio) PDMS mikroyapilarin
dizayn edildigi kalip tiretilmek istendi. Tasarim ve regine degisiklikleri igeren bir dizi
kalip iiretimi yinelemesinden sonra, Formlabs Form? ile mikron boyutunda yiiksek en:
boy oraninda yapilar iiretilemedigi sonucuna varildi.

ABSTRACT

Traditional methods to fabricate polydimethylsiloxane (PDMS) microstructures
generally involves fabrication of a mold in cleanroom setting using a photomask
followed by soft lithography. This complicated and costly mold fabrication process
becomes a limiting factor for many researchers. In the light of rapid advancements in
3D Printing technologies, 3D printing presents a promising alternative to traditional
mold fabrication methods. Here we present our results on fabrication of a 3D Printed
mold for fabrication of high aspect ratio PDMS micropillars. Initially, in order to
identify the most promising 3D printer, we have identified 1 fused deposition
modelling (FDM) and 2 stereo lithography (SLA) based 3D printers based on their
costs and specified resolutions and asked a calibration mold with structures from 1mm
to *°um to be fabricated using each of these 3D printers. The identified 3D Printer
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models included FDM based Ultimaker 2+ and SLA based Formlabs Form2 and
B9creator. After receiving the three fabricated molds, we have investigated the
structures under the microscope in order to identify the shortcomings of each printer.
Among the molds received, Formlabs Form2 produced the most accurate mold out of
three identified 3D printers. Next, we tested soft lithography compatibility of molds at
elevated temperatures. Finally, the mold design for fabrication of high aspect ratio
micropillars has been asked to be fabricated using Formlabs Form? printer. After a
number of mold fabrication iterations involving design and resin changes, we came to
conclusion that Formlabs Form? is not capable of producing micron size high aspect
ratio wells.
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ABSTRACT

Nerve regeneration and nervous tissue engineering is a complex, biological
phenomenon. The success in the neural tissue engineering field is mainly based on the
regulations of cell behaviors and tissue progression through a synthetic scaffold that is
mimicking the natural extracellular matrix, which can support three-dimensional cell
cultures. 3D printing for tissue engineering applications has been a very exciting
approach in bioengineering field. 3D printing gives the advantages of additive
manufacturing for biological applications which provides more easy fabrication and
adjustability. Thus, it provides to nervous tissue specified shape and desired
distribution with the reproducible formation of microstructures. 3D-printed tissue
engineering constructs is to provide a biomimetic structural environment that
facilitates tissue formation and promotes host tissue integration. For nervous tissue
natural extracellular matrix should provide an ideal environment for electrical and
chemical cues to the adhesion and proliferation of neural cells. In this study, 3D
printing techniques discussed may offer new possibilities for future therapeutic
strategy of neural tissue regeneration. Keywords: 3D printing, biomaterials, neural
system, tissue engineering, scaffold.

OZET

Sinir sisteminde doku miihendisligi ve sinir hiicrelerinin rejerasyonu kompleks ve
6nemli bir biyolojik konudur. Sinir dokusu miihendisligi alaninda basar1 saglanmasi
i¢ boyutlu hiicre kiiltiirleninin dogal hiicre disi matrisi taklit etmesine ve hiicre
davranislar1 ve doku biiyiimesinin normal diizeyde devam etmesi i¢in destekleyici
doku hiicre iskelesinden faydalanmasina dayanir. Doku mithendisligi uygulamalar1 ve
¢ boyutlu hiicre yapisini taklit etme acisindan 3B baski biyomithendislik alaninda
¢ok heyecan verici bir yaklasim olmustur. 3B baski, biyolojik uygulamalar igin kolay
imal edilebilir ve hastaya 6zgii ayarlanabilirlik avantajlarini verir. Boylece, sinir
dokusuna tekrarlanabilir mikroyap: formasyonu ile belirli sekil ve istenilen hiicre
dagilimi  ozelligi kazandirir. Doku miihendisliginde, 3B baskili yapilar doku
olusumunu kolaylastiran ve doku entegrasyonunu destekleyen bir biyomimietik
yapisal ¢evre saglar. Sinir dokusu i¢in dogal hiicre dis1 matris,elektriksel ve kimyasal
ozellikleri ile sinir hiicrelerinin ¢ogalmasi ve entegrasyonu igin ideal bir ortam
saglamalidir. Bu c¢aligmada bahsedilen 3B baski teknikleri, n&ral doku
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rejenerasyonunun gelecekte tedavi statejisi i¢in yeni olanaklarin varlig tartigilmistir.
Anahtar Kelimeler: 3B Baski, biyomalzemeler, sinir sistemi, doku miihendisligi,
doku iskelesi.
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ABSTRACT

Bioplastics are the plastics derived from renewable biomass sources, such as
vegetable fats and oils, starch etc. The extensive production of conventional plastics
and their use in different commercial applications poses a significant threat to both the
fossil fuels sources and the environment. This result in increasingly spotlighted on as a
means to saving fossil fuels, reducing carbon-dioxide emission and plastic wastes.
Biodegradability of bioplastics has been widely publicized in society and the demand
for packaging is rapidly increasing among the producers and retailers. Therefore, it is
the demand of the day that biodegradable plastics should be produced and used. The
number of plastic bags used and discarded worldwide has been estimated to be on the
order of 1 trillion annually. There are different packaging alternatives like bioplastic
packaging, biodegradable packaging, plastic packaging, compostable packaging,
recyclable packaging, incinerated packaging, landfill packaging and burying
packaging. All these have different advantages and disadvantages both to customers
and mostly to our environment. In this study Fuzzy WASPAS method was be used to
select the appropriate packaging alternatives based on sustainability by using criteria
based on environmental, economic and mechanical aspects in order to eliminate the
bias and prejudice of the decision makers.

Keywords: Sustainability, bioplastics, multi-criteria decision making, fuzzy
WASPAS

REFERENCES

[1] Zhou CC, Yin GF, Hu XB. Multi-objective optimization of material selection for
sustainable products:

Artificial neural networks and genetic algorithm approach. Materials and Design.
2009; 30:1209-1215.

[2] Jarupan L, Kamarthi SV, Gupta SM. Application of combinatorial approach in
packaging material selection.

Proceedings of the SPIE International Conference on Environmentally Conscious
Manufacturing 1V,

Philadelphia, Pennsylvania, October 26-27, 2004: 207-223.

[3] Nouredine T, Patricio M, Madalina C, Patrice B, Valérie G, Carole G, Nathalie G.
(2015) An argumentation

system for eco-efficient packaging material selection. Computers and Electronics in
Agriculture. 2015; 113:174-

175



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

[4] Zavadskas EK, Turskis Z, Antucheviciene J, Zakarevicius A. 2012. Optimization
of weighted aggregated

sum product assessment. Elektronika ir elektrotechnika. 2012; 122(6): 3-6.

[5] Zolfani SH, Aghdaie MH, Derakhti A, Zavadskas EK, VVarzandeh MHM. Decision
making on business issues

with foresight perspective; an application of new hybrid MCDM model in shopping
mall locating. Expert

Systems with Applications, 2013; 40: 7111-7121.

[6] Turskis Z, Zavadskas EK, Antucheviene J, Kosareva N. A hybrid model based on
fuzzy AHP and fuzzy

WASPAS for construction site selection. International Journal of Computers
Communications & Control. 2015;

10(6):113-128.

[7] Celik i, Tiimer, G. Gida ambalajlamada son gelismeler. Akademik Gida. 2016;
14(2):180-188.

[8] Giiler C, Cobanoglu Z. Plastikler, Cevre Sagligi Temel Kaynak Dizisi (46), 1.
Baski, Ankara. 1997.

Chakraborty S, Zavadskas, EK. Applications of WASPAS method in manufacturing
decision making.

Informatica. 2014; 25(1):1-20.

176



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

Ref_Num: 85
DESIGN AND IMPLEMENTATION OF A SOLAR CATAMARAN
MODEL WITH 3D PRINTER AND SENSOR APPLICATIONS

Kerim Deniz KAYA!, Kubilay BAYRAMOGLU" Semih YILMAZ*

! Dokuz Eylul University, Department of Marine Engineering, lzmir, Turkey
*Corresponding author e-mail: semih.yilmaz@deu.edu.tr

ABSTRACT

Technological improvements, energy requirements and sustainability are taken into
account in global energy policy. Solar energy provides a chance for solving global
energy problems. In the world, nearly all the forms of energy as we know are solar in
origin. In the future, unmanned and remotely controlled ships are going to be very
important technological aspect in the field of marine applications. Thus, remote
controlled, solar powered, model ship design and suitable sensor application have
become significant issue for maritime industry. In this study, remote controlled model
catamaran ship was designed and produced with 3D printer technology. Many
different type sensor modules were applied on the model ship. In maritime
transportation, one of the most required parameter is the weather forecast. Thus, aim
of the study was determined as predicting weather conditions of the environment such
as temperature, absolute pressure, humidity of the air and solar energy power. Besides
that, electrical parameters as well as voltage and current of the ship motors were
measured, sensor values were stored, and measurements were shown with graphical
charts. Finally, model catamaran ship design has the possibility of getting a patent for
its intermediate outputs and final outputs. In addition, 3D printed catamaran ship
model has the advantage of saving energy, using renewable energy, and having almost
zero emission.

Keywords: Unmanned model ship, Catamaran, Remote control, 3D Printing, Solar
energy, Sensor
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OZET

Bu calismada, fonksiyonel 151 giicii ve odak biiyiikliigiine sahip seramik markalama 3
boyutlu yazici prototipi tasarlanmis ve tretilmigtir. Bu 3-boyutlu yazicida kullanilan
basghgin lazer 151n giicii 7W’tir. Ayrica makine 250x250mm ¢alisma alanma sahiptir.
Lazerin isleme sirasindaki 1gm giicli ve odak biyiikligii fonksiyoneldir. Bu sayede
seramigin yaninda ahsap ve plastik triinler de markalanabilmektedir. Bu 3 boyutlu
yazict firmalara markalama testleri yapma imkani saglamaktadir. Ayrica kisiler
istekleri dogrultusunda hobi amaclh kendi iriinleri iizerine belirledikleri motif, yazi
veya resim gibi markalamalar1 yapmalart da miimkiindiir.

Anahtar Sozciikler: 3B yazici, Markalama, Seramik.

DESIGN AND PROTOTYPE OF FUNCTIONAL CERAMIC LASER
MARKING 3-DIMENSIONAL PRINTER

ABSTRACT
In this work, a ceramic marking 3D printer prototype with functional beam power and
focus size was designed and produced. The laser beam power of the head used in this
3-dimensional printer is 7W. In addition, the machine has a working area of
250x250mm. The beam power and focus size of lazer are functional in the processing.
In this respect, besides the ceramics, wooden and plastic products can also be
marking. This 3D printers provides opportunity to test marking the company. It is also
possible for people to make markings such as motifs, texts or pictures that they
determine on their own products for hobby purposes in the direction of their wishes.
Keywords: 3D printer, Marking, Ceramic
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ABSTRACT

Schizophrenia is a mental disorder that is in the mind of a person and is confused with
reality and imagination. As a result, significant disturbances occur in the person's
thoughts, feelings and behaviors. For schizophrenia therapy, prescriptions include
medications with the active ingredients of risperidone. Implantable matrix drug
delivery devices are one of the most promising method to sustain a continuous drug
delivery with first order release kinetics. Implanted drugs offer the advantage of
delivering a specified level of drug in the body, with an extended period of time.
Matrix systems are favorable than reservoir systems, due to the possible bolus effect
of reservoir systems. 3D printing of implantable matrix drug delivery device, provides
the advantages of tailored pore size, controllable drug loading, adjustable implant
lifetime and faster fabrication. These advantages are important to regulate the
degradation kinetics of the device. In this study, an implantable matrix device is
designed for risperidone delivery which is manufactured by extrusion-based 3D
printing method. Polylactic-co-glycolic acid (PLGA) has considered as the delivery
substance, which is blended with risperidone as the bioink material. The aim is
ensuring a sustained release profile with an efficient dose, which can be provided by
3D printing fabrication strategy.

Keywords: Schizophrenia, matrix, implantable drug delivery, 3D printing.

OZET

Sizofreni, kisinin aklinda bulunan gergeklik ve hayal giicii ile karigtirilan zihinsel bir
bozukluktur. Buna bagl olarak kisinin disiincelerinde, duygularinda ve
davraniglarinda 6nemli bozukluklar olusur. Sizofreni tedavisi i¢in risperidonun aktif
maddeleri iceren regete ile alinan ilaglar bulunur. Implante edilebilir matris ilag
dagitim sistemleri, birinci dereceden salinim kinetigi ile kesintisiz bir ilag dagitimini
siirdiirmek icin en umut verici yontemlerden biridir. implante edilen ilaglar, viicuda
uzun siire belirli bir seviyede ilag verme avantajini sunar. Rezervuar sistemlerinin
muhtemel bolus etkisinden dolayi, matris sistemleri, rezervuar sistemlerinden daha
uygundur. Implante edilebilir matris ilag dagitim cihazinin 3D baskisi, 6zel gozenek
boyutunun, kontrol edilebilir ilag yiiklemesinin, ayarlanabilir implant dmriiniin ve
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daha hizli imalatin avantajlarin1 saglar. Bu avantajlar, cihazin bozunma kinetigini
diizenlemek igin onemlidir. Bu ¢aligmada, ekstriizyon esasli 3D baski yontemi ile
tiretilen, risperidon verilmesi i¢in bir implante edilebilir matris cihazi tasarlanmistir.
Polilaktik-ko-glikolik asit (PLGA), biyo-ink materyali olarak risperidone ile combine
edilmis iletim maddesi olarak diisiiniilmiistiir. Amag, 3D baski prosidiirii tarafindan
saglanabilecek verimli doz ve/veya dozlar ile siirekli salim profilinin saglanmasidir.
Anahtar Kelimeler: Sizofreni, matris, implante edilebilir ilag, 3D baski
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ABSTRACT

Using 3D printers in tissue engineering has been one of the most exciting approaches
in recent years. Bioprinters offer layer-by-layer printing strategy and this strategy is
supported by computer aided designing programs which enables precise positioning in
printing. Due to this fabrication method of bioprinters, they are favorable for tissue
engineering applications. Extrusion-based bioprinters can print many different
materials in a cost effective when compared to other bioprinter types. Especially,
printing viscous materials by extrusion-based bioprinters is more convenient than
other types of bioprinters. Better integration is observed in the products of these
bioprinters. Extrusion-based bioprinters are considered as commonly used bioprinters
in tissue engineering.

One of the problems in extrusion-based bioprinters is having a limited bioink loading
capacity. Due to limited loading capacity of bioink, large scale products cannot be
printed. This study aims to enhance the capacity of bioink cartridge and transfer
bioink to the nozzle of bioprinter by a peristaltic pump for printing larger size
products. The problem with flow fluctuation of the peristaltic pump is intended to
solve by increasing the number of pump impeller and using a tubing which is
functionalized with atrium. Offered design of bioprinter intends to make possible to
print larger size prosthesis’ and tissue scaffolds with regular and continuous feed
which is the essential property of extrusion-based bioprinters.

Keywords: Bioprinter, extrusion, peristaltic pump, low pulsation
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ABSTRACT

In recent years, three Dimensional (3D) printing is attracting widespread interest due
to functional rapid prototyping and products by reducing the time and material
involved in process. Most of 3D printer users focus on mechanical properties of
products neglecting vibration characteristics of printer system effects on products. The
aim of this study is to investigate the effects of 3D printer system vibrations on
mechanical properties of printed products. Fused Deposition Modeling (FDM)
technology which is one of most used additive manufacturing process was used to
print test samples and Polyethyletherphthalate Glycol (PET-G) was used as material
for printing. Vibration measurements were taking for eighteen printed test samples.
Vibrations data were measured from 3D printer movement in three axes (X, y, and z)
by accelerometers. Tensile test was used to test mechanical properties of sample tests.
The processing parameters were selected as occupancy rate, filling structures
orientation, and processing speed.The findings have shown that induced vibration

has significant impact on mechanical properties which can be used to control the
mechanical properties of printed products during mass printing.From result obtained,
it can be concluded that vibration amplitude values for orientations of 600 by 300 and
processing speed 3600 mm/minute are much lower compared to the others test
samples. It can be said that orientation of the product has a significant effect on the
response of the printer system in terms of vibrations.

Keywords: 3D printer, Vibration, Mechanical properties, PET-G.

3B YAZICIDA TiTRESIMIN URUNLERIN MEKANIK
OZELLIKLERINE ETKIiSINiN INCELELENMES]
OZET
Son zamanlarda 3B (Ug Boyutlu) yazicilar, imalat ve tasarim alanlarinda hizl
prototipleme teknolojisi olarak yaygin bir sekilde kullanilmaktadir. Genel olarak, 3B
yazicilarda filament olarak cesitli plastik malzemeler kullanilmakla birlikte PET-G
(Polyethyletherphthalate Glycol) malzeme ¢esitli 6zelliklerinden dolayr tercih
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edilmektedir. Bu yazicilarda iriin basilirken birgok parametre iirlinlerin mekanik
ozelliklerini etkilemektedir. Bu c¢alismada 3B yazicida PET-G filament ile iiriin
basiminda titresimin tirtinlerin mekanik ozelliklerine etkisinin
incelenmesiamaglanmistir. Bu baglamda, 3B yazicida PET-G filament ile doldurma
sekli (Rectilinear 45,-45 ve 60, -30 agil1), doluluk oran1 (% 50), isleme hiz1 (3600,
3900 ve 4200 mm/dak) ve diger parametreler ayni sartlarda olmak iizere triinler
basilmistir. 3B yazici ile Giriinler basilirken ivmedlgerler ile baslik (x, z) ve tabla (y)
olmak {iizere 3 eksen (X, y, z) titresim Ol¢limii yapilmustir. Basilan iriinlerin ¢ekme
testleri yapilarak elde edilen veriler analiz edilmis ve karsilastirlmistir. Elde edilen
sonuglardan, 600, 300 ve 3600 mm/dakika islem hizina sahip test numunesinin
titresim genlik degerlerinin diger test numunelerine kiyasla ¢ok daha diisiik oldugu
sonucuna varilmistir. Dolgu sekli desen agilar tiirli ve isleme hizina bagh olarak 3D
yazici sisteminin titresiminin Girtiniin mekanik 6zellikleri tizerinde

onemli bir etkisi oldugu goriilmiistiir.

Anahtar Kelimeler: 3B yazici, Titresim, Mekanik 6zellik, PET-G.
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OZET

Yaklasik 30 yillik gecmisi olan 3 Boyutlu (3B) baski teknolojilerinin kullaniminda
son yillarda dnemli bir artis gdzlemlenmektedir. Bask: maliyetlerinin ve siirelerinin
azalmasi, baski yapilabilen malzeme ¢esitliliginin artmasi sonucu teknolojinin hizli
prototipleme ve hizli iiretim yoluyla endistride kullanimi yayginlasmakta ve
uygulama alanlan ¢esitlenmektedir. 3B baskinin 6nemli uygulama alanlarindan biri
olan {iiriin tasarimimda ise teknolojinin kullanimi, amaglari ve etkileri bakimindan
tasarlanacak {irtine bagli olarak farklilik gostermekte, farkli sektorlerde farkll
niteliklere sahip triinlerin tasarim siireglerine teknolojinin farkli sekillerde entegre
edilmesini gerektirmektedir. Bu durum, 3B baski teknolojilerinin farkli sektorlerde
irlin tasarim siireglerindeki kullanim imkanlarmin arastirilmas: ve etkin oldugu
alanlarm belirlenmesi iizerine ¢aligmalarin énemini arttirmaktadir. Buradan hareketle
bu ¢aligma kapsaminda, 3B baskinin mobilya sektoriinde {iriin tasarimindaki kullanim
imkanlan literatiir ve sektor deneyimlerine dayanan uygulamali 6rnekler iizerinden
ortaya konmaya ¢alisilacaktir.

Anahtar Kelimeler: 3B baski, Uriin Tasarimi, Sektorel Uygulama Alanlari, Mobilya
Sektorii

INVESTIGATION OF THE USAGE POSSIBILITIES OF THREE-
DIMENSIONAL PRINTING IN PRODUCT DESIGN IN
FURNITURE INDUSTRY

ABSTRACT

Over the last years a significant increase has been observed in the use of 3D printing
technologies, which have been around for 30 years. With the reduction of printing
costs and time and the increase in the variety of materials that can be printed, the use
of technology in the industry by means of rapid prototyping and rapid production is
widespread and its application areas are diversified. In product design, one of the
important application areas of 3D printing, the use of technology differs depending on
the product to be designed for its purposes and effects and this requires the technology
to be integrated into different forms of design processes for products with different
qualities in different sectors. Thus, the importance of studies on the researching the
possibility of using 3D printing technologies in product design processes in different
sectors and determining the areas where they are effective is increasing. From this
point of view, within the context of this study, the possibilities for the use of 3D
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printing in product design in the furniture sector will be tried to be presented through
the practical examples based on literature and industry experiences.

Keywords: 3D printing, Product Design, Industrial Application Areas, Furniture
Industry.
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OZET

Tim diinyada oldugu gibi, iilkemizde de engelli bireyler toplumun Snemli bir
boliimiinii  olusturmaktadir.“Oziirliiler Arastirmas1” sonuglarina gére, {ilkemizin
toplam niifusunun %12,9 ‘unu engelli vatandaslar olusturmaktadir. Engelli bireylerde;
kas ve iskelet sisteminde yetersizlik, eksiklik ve fonksiyon kayb1 olabilmektedir. El,
kol, bacak, parmak ve omurgalarinda, kisalik, eksiklik, fazlalik, yokluk, hareket
kisithgr olabilmektedir. Engelli bireylerin topluma kazandirlmas: ve sosyal
yasantilarina devam edebilmeleri igin bircok proje ve c¢alismalar yapilmaktadir.
Engelli bireylerin otomotiv kullanabilmeleri i¢in birtakim aparatlar gerekmektedir.
Engelli bireylerin durumuna gore bu aparatlarin kisiye 6zgii tasarlanmasi ve tiretilmesi
gerekmektedir. Yapilan calismada sag el bilegi ampute olmus bir engelli igin vites
topuzunda kullanilmast i¢in aparat tasarimi yapilmistir. Boylelikle engelli bireylerin
otomobil kullanabilmeleri i¢in gerekli aparatlarin tasarimlart ve 3D yazicilar ile
tiretilebilirligine yonelik bilgiler sunulmustur.

Anahtar Kelimeler: “Oziirliiler Arastirmasi, Engelli Otomtbilleri, FDM 3D Printer,
Engelli Aparat Tasarimi1”
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OZET

1999 yilinda Kevin Ashton tarafindan ilk kez kullanilan Nesnelerin Gnterneti
(IoT:Internet of Things) kavrami temelde nesnelerin dahil oldugu bir iletiGim agimi
tarif eder. Literatiirde, kavramin kapsayiciligi dolayisiyla uzlaGilmiG bir tanimlama
bulunmamakla birlikte ag/network odakli ve nesne odakli olmak tizere iki genel
yaklaGima rastlanmaktadir. Standart iletiGim protokollerine dayali, net bir Gekilde
adreslenebilir birbirine bagli nesnelerden oluGan diinya ¢apmnda a§ olarak
tamimlanabilecek 10T evrenine dahil olan nesneler, pasif olarak izlenebilen
nesnelerden (RFID etiketleri, QR kodlar), bagli sensorlere; ¢ok amagh
bilgisayarlardan (akilli telefonlar, tabletler), fonksiyon agisindan 6zelleGmiG bilgi ve
ag teknolojisi gomiilii triinlere ¢ok geniG bir yelpazeyi ifade etmektedir. Temelde
icerisine elektronik, yazilim, sensor, aktiiator, ag baglanabilirligi gomilmiG fiziksel
nesneler olan IOT iriinler yazilim ve donanim ihtivasi dolayisiyla dijital ve fiziksel
diinya arasinda varolurlar. Bu triinleri mevcut teknolojik tirinlerden ayiran en temel
ozellikleri veri toplama ve iGleme kabiliyetleri, otonom davramiG sergileyebilmeleri
ve en Onemlisi {irtinlerin internete ve birbirine baglanabilmesidir. Piyasadaki bagh
tiiketici tirlinlerinin sayis1 hergegen giin artmakta farkli sektorlerden ¢ok sayida firma
halihazirda iiretmekte olduklari analog-dijital tiriinlere IOT teknolojisi entegre etme
stratejileri geliGtirmektedir. Bu ¢aliGma, literatiirde c¢ogunlukla miihendislik ve
bilgisayar bilimleri tarafindan ele alman nesnelerin interneti konusunu {iriin tasarimi
perspektifiyle ele almayr amaglamaktadir. CaliGma kapsaminda, bahsi gegen
teknolojinin irlinlere etkisi ornekler lizerinden incelenecek, iiriin tasarimi alanina
mevcut ve olasi yansimalari tartiGilacaktir.

Anahtar Kelimeler: Nesnelerin interneti, Uriin Tasarimi, Bagl Tiiketici Uriinleri,
10T igin Tasarim

INTERNET OF THINGS: 10T PRODUCTS AS A NEW PRODUCT
PARADIGM

ABSTRACT

The concept of Internet of Things (1oT), first used by Kevin Ashton in 1999, describes
mainly a communication network in which objects are involved. In the literature, due
to the broad scope of the concept, there is no consensus in definition, but there are two
general approaches as network-oriented and object-oriented. Objects included in the
universe of 10T, which can be defined as a worldwide network consisting of
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interconnected objects that are clearly addressable based on standard communication
protocols, represent a wide range including passively trackable objects (RFID tags,
QR codes), connected sensors; multifunction computers (smartphones, tablets),
function-specific information and network technology embedded products. IOT
products, which are essentially physical objects embedded in electronics, software,
sensors, actuators, network connectivity, exist between the digital and physical realm
because of their software and hardware content. The most basic features that
distinguish these products from existing technological products are their ability to
collect and process data, to exhibit autonomous behavior, and the most important of
them to connect internet and other products. The number of connected consumer
products in the market is increasing day by day, and many companies from different
sectors are developing strategies to integrate 10T technology into the analogue-digital
products they are currently producing. The purpose of this study is to examine the
Internet of Things which are mostly researched by engineering and computer science
in the literature, from the product design perspective Within the scope of the study, the
effect of the 10T technology on the products will be examined through existing
examples and the present and possible reflections on the field of product design will
be discussed.

Keywords: Internet of Things, Product Design, Connected Consumer Products,
Design for IOT
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OZET

Bu calismada, PLA tipi filament kullanilan agik kaynak kod ve ekipmanlardan olusan
eklemeli imalat ile iretilmis ¢cekme testi numuneleri {izerinde degisik parametrelerin
farkli seviyelerdeki etkisi deneysel olarak incelenmistir. Cekme numuneleri, ASTM
IV tipi ¢ekme testi standartlaria goére tasarlanmis ve tiretilmistir. Deney plani,
Taguchi yonteminin L9 ortogonal dizisi esas alinarak olusturulmus ve deneyler bu
plana gore tasarlanmustir. Elde edilen sonuglar, katman kalinlig1 ve dolum tarama
arali1 parametrelerinin ¢gekme mukavemetinin artiginda énemli oranda iyilestirme
saglayan parametreler oldugunu gostermektedir.

Anahtar kelimeler: Fused Depozisyon Modelleme, Deneysel Tasarim, Eklemeli
Uretim, Katmanh Imalat, Parametrik Optimizasyon, Cekme Testi

ABSTRACT

In this study, the effect of different parameters on tensile test specimens produced by
joint manufacturing with open source code and equipment using PLA type filament
was experimentally investigated. Tensile specimens are designed and manufactured
according to ASTM 1V type tensile test standards. The test plan is based on the L9
orthogonal array of the Taguchi method and the experiments are designed according
to this plan. The results obtained show that the parameters of layer thickness and fill
range are important parameters for improving the tensile strength.

Key words: Fused Deposition Modeling, Additive Manufacturing, Layered
Manufacturing, Parametric Optimization, Tensile Test
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ABSTRACT

Additive Manufacturing can be described as a process to build 3D objects by adding
layer-upon-layer of material, the material traditionally being plastics, metals or
ceramics, however ‘smart’ materials are now in use. Nowadays, the term “3D
Printing” has become a much-used synonym for additive manufacturing. The use of
computing, 3D solid modeling applications, layering materials and machine
equipment is common to majority of additive manufacturing technologies. Advancing
from this 3D printing technology, is an emerging trend for what is being termed “4D
printing”. 4D printing places dependency on smart materials, the functionality of
additive manufacturing machines and in ingenious design processes. Although many
developments have been made, limitations are still very much in existence,
particularly with regards to function and application. The objective of this short
review is to discuss the developments, challenges and outlook for 4D printing
technology. The review revealed that 4D printing technology has application potential
but further research work will be vital for the future success of 4D printing.
KEYWORDS: Additive Manufacturing, 3D Printing, 4D Printing, Smart Materials
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OZET

Gelisen teknoloji ile hayatimizda biiyiikk 6nem tagimaya baslayan 3 Boyutlu (3B)
yazici teknolojisi ile artik nihai iiriinler elde edilebilmektedir. 3B yazici ile elde edilen
driinlerin mekanik Ozelliklerinin bilinmesi, hangi sartlar altinda g¢alisabileceginin
Ogrenilmesi 6nemli hale gelmistir. Ayrica metal, seramik ve polimer malzeme gruplari
arasindaki mekanik 6zelliklerin farkliliklarinin da bilinmesi gerekmektedir.

3B yazici ile PLA filament malzemesi kullanilarak iiretilen ASTM D638 ¢ekme deney
standardina uygun bal petegi (fast honeycomb - FH) ve diiz tarama (rectilinear - RL)
dolgu desenlerinde, farkli doluluk oranlarinda (%50 - %100) , farkli katman
kalinliklarinda (0.05 - 0.15) ve farkli tarama agilarinda otuz eksi otuz (30-30),altmis
eksi altmig (60-60) ve doksan eksi doksan (90-90) seklinde 24 adet deney numunesi
hazirlanmigtir. 3B yazicida hazirlanan bu ¢ekme numuneleri, her biri ii¢ tekrarli
tiretilerek toplamda 72 adet deney numunesine ¢ekme testi uygulanmis ve ¢ikan
sonuglar irdelenmistir.

3B yazici ile farkli parametrelerle elde edilen PLA g¢ekme numunelerinin ¢ekme testi
ile maksimum dayandigi gerilim ve maksimum kuvvet degerleri elde edilmistir. Bu
calismada 3B yazici ile elde edilen iriinlerin, mekanik ozellikleri géz oniinde
bulundurularak, bozulmus bir parganin yerine takilabilecek direkt tiriin olarak kullanip
kullanilamayacagi mekanik Ozellikler agisindan arastirilmis ve kullanilabilecegi
gozlemlenmistir. Anahtar kelimeler: “3B  yazic1”, “polilaktikasit”, “mekanik
ozellikler”, “i¢ dolgu deseni”.

Effect of Mechanical Parameters on 3-D Printer Parameters in Polylactic Acid (PLA)
Samples

ABSTRACT

3-D printer technology, we are now able to produce final products that are beginning
to have great importance, in our lives with developing technology. It has become
important to know the mechanical properties of the products obtained with the 3D
printer and to know under what conditions they can work. It is also necessary to know
the differences in the mechanical properties between the metal, ceramic and polymer
material groups.
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24 test samples were prepared in fast honeycomb and rectilinear fill patterns, different
fill rates, different layer thicknesses and different scan angles according to ASTM
D638 tensile test standard, which is produced by using 3D printer and PLA filament
material. These tensile samples prepared in the 3D printer were repeated three times
each, and a total of 72 test samples were subjected to a tensile test and the results were
examined.

Tensile strength and maximum force values of PLA tensile specimens obtained with
different parameters were obtained by tensile test. It has been observed in this work
that mechanical work of the products obtained with the 3D printer can be used as a
direct product by replacing it in any work or any place.

Keywords: “3d printing”, “polylactic acid”, “mechanical properties”, “internal fill
pattern”.
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OZET

Sayisallasan ve her gecen giin daha fazla teknolojinin kullanildigi otomasyon ¢aginda
eski sistemlerin yerini yiiksek teknolojili sistemlerin almasi insanlarin yasamini
kolaylastirmaktadir. Bu sistemlerin iginde nesnelerin interneti (Internet of Things,
IoT) kavrami belirgin bir sekilde 6n plana g¢ikmaktadir. IoT, ¢esitli haberlesme
protokolleri kullanarak birbirleri ile baglanti kuran ve veri paylasan akilli bir ag
olusturmus cihazlar1 temsil etmektedir. Bu teknolojinin kullanimmin yayginlastig
alanlardan biri de arim sektortidiir. Tarimsal alanda kullanilan IoT tabanli sistemler;
tarimsal tedarik zincirinin takibi, yetistiricilik, izleme ve kontrol olarak siralanabilir.
Ileri teknolojiyle toprak analizi, uzaktan operasyon ve kumanda edebilme yetenegi,
dogal kaynaklarin, suyun ve ¢evrenin korunmasi, iiriin kayiplarin en aza indirgenmesi
tarmm isletmelerinin ana amaglaridir. Isletmeler bu teknoloji sayesinde iiriinlerini ve
kaynaklarim1  analiz  edebilmekte, gercek zamanli {iretim performanslarini
degerlendirebilmekte ve kaynaklarini daha etkin kullanabilmeleri i¢in gelecege
yonelik planlamalar yapabilmektedirler. Bu ¢alismada, IoT teknolojisinin tarimsal
alandaki uygulamalarim1 kapsayan bir literatiir arastirmasi yapilmis ve tarim
teknolojilerinin gelecegi hakkindaki 6ngoriilere yer verilmistir.

Anahtar Kelimeler: Nesnelerin Interneti (IoT), Akilli Tarim Uygulamalari,
Yetistiricilik, izleme

ABSTRACT

In the age of automation which is getting more numerative and increasingly used more
technology, using high technological systems instead old-fashioned systems make
people's life easier. The concept of 10T (Internet of Things) comes out of from all
these systems distinctly. 10T represents devices which makes a smart network
eachother by sharing datas and building up connections by using communication
protocols. Agriculture is one of the field that this system is being used widely. loT
based-used systems in agricultural area can be lined as tracking of agricultural
procuring chain, cultivation, tracking and monitoring. By using advanced technology,
analysing the soil, ability of command operation from distance, protection of natural
resources, water and environment, reducing the loss of products are the main targets
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of the agricultural corporations. By the help of using this technology, corporations can
analyse their products and recources, evoluate the real-time production performances
and make future planings to use their funds more effectively.

In this study, a literature research is done which embracing of implementations in
agricultural area of loT technology and some previsions about the future of agro
technology are occured.

Keywords: Internet of Things (loT), Smart Agriculture Applications, Aquaculture,
Monitoring
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OZET

Giinlimiizde ihtiyaglar karmasik bir yapiya biirinmiis ve geleneksel olarak tabir edilen
imalat yontemleri bu karmagiklik karsisinda ¢oziimler iiretmekte zorlanmistir.
Eklemeli imalat bu ¢6ziim arayisi1 sonucunda ortaya ¢ikan bir yontemdir. Dogrudan
Metal Lazer Sinterleme/Ergitme (DMLS/E), Modern (Aligilmamis) Imalat
yontemlerinden birisidir. Yoéntemin temeli, birbiri tizerine kat kat malzeme eklemeye
dayanmaktadir. Bu yontemdeki amag; geometrik karisikligi sebebiyle geleneksel
imalat yontemleri ile imalati miimkiin olmayan pargalar1 imal ederek, imal
edilebilirlik kisitin1 ortadan kaldirmaktir. Karmagik o6zelligi sahip pargalarn
imalatinda destek yapilarma ihtiyag¢ vardir. Bu destek yapilari, metal par¢a imalatinda
1s1y1 iletmek ve parcay: sabit tutmak igin kritik 6neme sahiptir. DMLS/E yonteminde
verimli destek yapist olusturmaya yonelik geligsen ve biyiiyen bir arastirma ve talep
bulunmaktadir. Bu ¢alisgmada, DMLS/E i¢in destek yapilari incelenmistir. Burada
genis ylzeyler, dar ve ince alanlar, noktasal ¢ok kiigiik oOzellikler, yiiksek
pozisyonlanan koseler ve ¢ikitilar, daire yiizeyler igin destek yapilari gosterilmistir.
Karmagik geometriye ragmen destek yapilariyla DMLS/E siireci ile imal edilmis
ornek pargalar verilmistir.

Anahtar Kelimeler: Dogrudan metal lazer sinterleme, lazer ergitme, destek yapilari

SUPPORT STRUCTURE FOR DIRECT METAL LASER
SINTERING/MELTING (DMLS/E)

ABSTRACT

In today’s world, requirements appear in a complex nature and accordingly, the
conventional manufacturing techniques fall behind in delivering solutions against this
complexity. Additive manufacturing techniques are the outcomes of the quest for
such a solution. Direct Metal Laser Sintering/Melting (DMLS/E), is one of the modern
(unconventional) manufacturing techniques. The foundation of the technique depends
on adding layer —upon-layer on material which aims to void restriction in
manufacturability by manufacturing the parts which cannot be manufactured by
conventional technology due to its geometrical complexity. The parts with complex
features need support structures which are of vital importance to conduct the heat
away and hold the piece in its place during manufacturing of the parts with complex
structure. There is an everincreasing and improving research and demand for
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development of an efficient support structure in DMLS/E technology. In this study,
support structures for DMLS/E are examined. Support structures for large surfaces,
narrow and thin areas, spot tiny features, highly positioned corners and protrusions
and circular surfaces are shown here. Exemplary parts which are manufactured
through support structures in DMLS/E process in spite of their geometric complexity
are given.

Key Words: Direct metal laser sintering, laser melting, support structures
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ABSTRACT

The aim of this study is the development of a hybrid pattern for 3D printed object via
Fused Deposition Modeling Technique (FDM). In the previous study, a tensile test
simulation was applied to the specimens with linear, hexagonal and diamond infill
patterns. These patterns were designed with 50% infill density. Nodal displacement
was applied as 0.04 mm to specimens as 8 steps to create realistic tensile test
simulation. For comparison; the key parameters for structural strength and pattern
influence were obtained from the simulation results. Tensile test simulation showed
that hexagonal pattern has the lowest degree of occurred stress values and provides
highest factor of safety for 50% infill density, when compared with the other type of
pattern types. An optimization process was conducted in this study to gain better
results for 3D printing by considering the parameters of manufacturing time, material
consumption and structural strength.In optimization process, the tensile test simulation
results of the specimens with different patterns were taken into consideration. The
stress raiser zones (stress concentration) showthe maximum occurred stress. They
were reinforced with the hexagonal pattern. Clamped section and straight zoneswere
designed with the pattern type of diamond for optimization.The pattern of the hybrid
system was created with 64% of diamond and 36% of hexagonal. Structural analyses
were applied to designed specimens with hexagonal, diamond and hybrid types of
infill patterns. The results showed that manufacturing time and material consumption
increased 2 minutes and 0.2 g respectively. 12 % strength and more ductile structure
were obtained with hybrid pattern. Therefore, it can be concluded that the developed
hybrid pattern is optimum for 3D Printing Technology.

Keywords: Hybrid Pattern, Pattern Optimization, Stress Concentration, Structure
Reinforcement

UCBOYUTLU BASKI OPTiMiZASYONU iCiN HiBRIiT MODEL
GELIiSTIiRILMESI
OZET
Bu c¢aligmanin amaci; Ergiterek Yigma ile Modelleme teknigiyle (FDM-Fused
Deposition Modeling) iiretilen pargalar igin bir hibrit dolgunun gelistirilmesidir. Bir
onceki ¢alismada, dogrusal, altigen ve elmas dolgu desenlerine sahip numunelere
¢ekme testi simiilasyonu uygulanmustir. Bu desenler %50 dolgu yogunlugu ile
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tasarlanip tretilmistir. Gergekei ¢ekme testi simiilasyonu sartlari olusturmak igin
numunelere 8 adimda, 0.04 mm degerinde diigiimsel (nodal) yer degistirmeler
uygulanmustir. Olusturulan dolgu geometrisinin mukavemete olan etkisi analiz edilmis
ve kiyaslanmistir. Elde edilen sonuglar; %50 dolgu yogunlugunda, altigen dolgu
deseniyle olusturulan numunenin en diisiik stres degerine ve en yiiksek giivenlik
katsayisina sahip oldugunu gostermistir. Bu caligmada; iiretim zamani, malzeme
tiiketimi ve mukavemet parametreleri gz oniine alarak, 3B baskida daha iyi sonuglar
elde etmek igin bir optimizasyon iglemi ger¢eklestirilmistir. Optimizasyon isleminde,
farkli desenlere sahip numunelerin gerilme testine aitsimiilasyon sonuglar1 dikkate
alinmustir. Gerilme  yigilmasimin olustugu  bolgeler altigen dolgu
deseniylegiiclendirilmistir. Numunenin; ¢ene ve diiz bolgeleri, optimizasyon igin
elmas deseniyle olusturulmustur. Optimize edilen tasarimda; %64 elmas ve %36
altigen dolgu deseni kullanilmistir. Yapisal analizler, altigen, elmas ve hibrit dolgulu
modellere uygulanmigtir. Elde edilen sonuglardan; numune iiretim siiresinin 2 dakika,
malzeme tiiketiminin 0.2 gram arttif1 gozlemlenmistir. Bununla birlikte, hibrit dolgu
yapiy1 elmas ve altigen desenlere gore daha siinek

yapmakta ve mukavemet degerini elmasa gore %12 arttirmaktadir. Dolayisiyla,
gelistirilen hibrit modelin 3B Baski Teknolojisi i¢in uygun oldugu sonucuna
varilmustir.

Anahtar Kelimeler: Hibrit Model Yapisi, Model Optimizasyonu, Piramit Dolgu
Deseni, Gerilme Y18ilmasi, Yapisal Giiglendirme
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ABSTRACT

Additive Manufacturing (AM) is rapidly developing and promising manufacturing
technology that provides independency in design and manufacturing of complex
geometries. For controlling dimensional, geometrical and surface properties of these
complex geometries, precision measurement techniques have to be developed in
parallel with advanced manufacturing technology. Each manufactured part has some
errors and deviations from its nominal dimensions specified in technical drawing. In
AM technology, for defining if these deviations are between tolerance limits or not,
manufactured parts are inspected by three primary measurement systems such as
coordinate measurement machines (CMM), optical measurement systems and
industrial computed tomography (CT).

In this study, dimensional metrological solutions for AM technology are discussed.
Furthermore, dimensional properties of a part manufactured by Fused Deposition
Modeling (FDM) are inspected by optical measurement system and deviations from
nominal dimensions are evaluated.

Keywords: Dimensional metrology, optical metrology, precision metrology, fused
deposition modeling (FDM), 3D printing

OZET

Karmasik geometrilerin tasarim ve imalatina imkan saglayan eklemeli imalat (EI),
hizla gelisen ve gelecek vaat eden bir imalat teknolojisidir. Bu karmagsik geometrilerin
boyutsal, geometrik ve yiizey Ozelliklerinin kontrol edilmesi i¢in ileri imalat
teknolojilerine bagli olarak hassas Olgme teknigi metotlarinin da gelistirilmesi
gerekmektedir. imal edilen her parga teknik resimde belirtilen nominal degerlerinden
bir miktar sapma gostermektedir. EI teknolojileriyle imal edilmis bir parcanmn
ozelliklerindeki sapmalarin belirlenen tolerans limitleri igerisinde olup olmadiginin
belirlenebilmesi i¢in kullamilan ti¢ temel O6lglim sistemi bulunmaktadir. Bunlar;
koordinat dl¢iim cihazlart (CMM), optik dlgiim sistemleri ve endiistriyel bilgisayarli
tomografidir (XCT).

Bu calismada, EI teknolojisinde boyutsal metroloji ¢éziimleri tartistimistir. Bunun
yaninda Eriyik Yigma Modelleme (EYM) yontemi ile imal edilmis bir parganin
boyutsal 6zellikleri optik dlgiim sistemi ile belirlenmis ve nominal 6l¢ii degerlerinden
sapmalar degerlendirilmistir.
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Anahtar kelimeler: Boyutsal metroloji, optik metroloji, hassas metroloji, eriyik
yigma modelleme, 3B baski
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RENKLIi IMGELERDE COKLU GURULTU GIDERME
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OZET
Sayisal imgenin elde edilmesi, aktarilmasi ve cogaltilmasi gibi cesitli nedenlerle
imgede giiriiltii olarak adlandirilan bozucu etkiler meydana gelmektedir. Imgede
giiriiltli azaltma islemi goriintii isleme alaninda yapilan ¢alismalarda temel bir problem
olarak karsimiza ¢ikmaktadir. Bu ¢aliymada en c¢ok karsilasilan giiriiltii tiplerinden
olan toplamsal beyaz Gauss giiriiltiisii ve Tuz&Biber giiriiltiisiiniin karigik bulastigi
renkli imgelerde giiriiltii giderilmesi igin otomatik olarak ¢alisan degisimsel tabanli bir
yontem onerilmistir. ilk olarak giiriiltii bulasmus renkli imgede adaptif ortanca filtre
kullanilarak Tuz&Biber giiriiltiisit bulagmis piksellerin konumu belirlenmis ve bu
pikseller ayristirilmistir. Gauss giriiltiisiiniin seviyesinin belirlenmesi igin istatistiksel
bir yontem olan kendall tau sira iliskisine bakilarak homojen bolgeler tespit edilmistir.
Elde edilen homojen bolgeler dikkate alinarak Gauss giiriiltiisiniin degisintisi en az
hata kestirilmistir. Daha sonra iyilestirilmis iz tabanl yaklasim ve L2 norm uygunluk
terimi kullanilarak Gauss giiriiltiisiiniin giderilmesi islemi yapilmistir. Yap1 ve doku
bilgisi korunarak Gauss giiriiltiisii giderilmis renkli imgeye ayristirilan Tuz&Biber
gliriiltlisti tekrar eklenmistir. Son olarak Tuz&Biber giiriiltlisii azaltma islemi iz
tabanll yaklasim ve L1 norm uygunluk terimi ile yapilmistir. Elde edilen sonuglar
yontemin basarisini gostermektedir.
Anahtar Kelimeler: Renkli imge, ¢oklu giiriiltii, giiriiltii azaltma

MULTIPLE NOISE REMOVAL IN COLOR IMAGES

ABSTRACT

Corruptive effects named noise may occur in an imge due to various reasons such as
image acquisition, transferring and duplication. Image noise reduction process is a
fundemantal problem for works in image processing field. In this study, an automated
variational method is proposed for noise removal in color images contaminated by
mixed Gaussian noise and Salt&Pepper noise which are one of the most common
noise types. Firstly, pixel locations which contaminated by Salt&Pepper noise are
determined in noisy color image using adaptive median filter and these pixels are
separated. For Gaussian noise level detection, homogeneous regions are detected by
kendall tau rank correlation which is an statistical method. By taking into account
those regions, variation of Gaussian noise is estimated with minimal error. Then,
Gaussian noise removal is performed using improved trace based method and L2
norm fidelity term. Salt&Pepper noise is readded to color image which is Gaussian
noise is removed by preserving structure and texture information. Finally,
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Salt&Pepper noise removal process is carried out using trace based method and L1
norm fidelity term. The obtained results show performance of the method.
KeyWords: Color image, multiple noise, noise reduction
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3B METAL YAZICI KULLANILARAK MIG-MAG KAYNAK
YONTEMI iLE TAMIR-ONARIM KAYNAK UYGULAMASINA BiR
ORNEK

Yusuf AYAN, Ertan SARI, Nizamettin KAHRAMAN

Karabiik Universitesi Imalat Miihendisligi, Karabiik
OZET
Bu caligmada; MIG-MAG kaynak {initesi, 3B metal yazictya monte edilerek MAG
kaynak yontemi ile bir tamir-onarim kaynak islemi gergeklestirilmistir. Bu amag i¢in
kirilmis kabul edilen bir makine dislisi kullanilmigtir. Kirtlmis diglinin tasarimi
bilgisayar destekli ortamda tasarlanip lazer kesme islemi ile tiretilmistir. Daha sonra
kirik olan disli pargalar hassas bir sekilde 3B metal yazicinin tablasina sabitlenmistir.
3B yaziciyla metal malzeme ve plastik malzeme biriktirme islemleri arasinda 6nemli
bir fark bulunmaktadir. 3B yazicilarda plastik malzeme kullanildiginda calisma
sicakligr yaklagik 190-200 °C arasinda iken metal malzeme ergitilirken caligma
sicakligr yaklagik 3000-4000 °C’ye ulasir. Bu ¢aligma sicakliginin ¢ok yiiksek olmasi
3 boyutlu metal yazicimin g¢alismasini olumsuz yonde etkilemektedir. Bu nedenle
calismada metal doldurma islemini gergeklestirmek icin 3 boyutlu metal yazicida
6nemli uyarlamalar yapilmistir. Kirtk disli pargalarmm tamir edilecek bdolgesini
doldurma islemi MAG kaynag ile ilk ikisi parganin iist tarafindan diger ikisi ise alt
tarafindan olacak sekilde dort pasoda gergeklestirilmistir.
Anahtar Kelimeler: 3B metal yazici, MIG-MAG kaynagi, tamir-onarim kaynagi.

AN EXAMPLE OF REPAIR-MAINTENANCE WELDING
APPLICATION BY USING THE MIG-MAG WELDING METHOD
WITH THE 3D METAL PRINTER

ABSTRACT

In this study the repair-maintenance welding process performed with MAG welding
method by a MIGMAG welding equipment mounted on the 3D printing machine. For
this aim an assumed broken machine gear was used. The CAD model of the broken
gear designed and cut by laser cutting machine. Then the broken gear fixed exactly on
the 3D metal printer. There is an important difference between accumulation of metals
and accumulation of plastic materials. Operating temperature of plastics are between
190-200°C although metals are about between 3000-4000°C. Thus, it is inevitable that
high operating temperatures effect adversely working of the 3D metal printer used in
this study. For this reason, to depositing of metal materials, important revisions
applied on the 3D metal printer. Depositing process of the broken gear areas carried
out four passes by MAG welding equipment (two are bottom side and other two are
top side of the part).

Key words: 3D metal printers, MIG-MAG welding, repair-maintenance welding.
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OZET

Dijital uygulamalarin hizli bir sekilde gelistigi giliniimiizde, 6grenmelerin kalici
olmasini desteklemek icin akilli mobil cihazlarin kullanimi yayginlagmaktadir.
Arastirmalardan elde edilen bilgilere gore egitimde kullanilan mobil uygulamalar
bireylerin 6grenme siireclerinde olumlu ¢iktilar vermektedirler. Bu calismada
ogrenciler tarafindan anlasilmasi zor olan 1s1 ve sicaklik konusunda kalici 6grenme
saglayacak interaktif etkinlikler iiretmek amaglanmistir. Bu amag dogrultusunda mobil
icerikler hazirlanmigtir. Konu hakkinda kavram kargasasimi giderecek sekilde
senaryolar olusturulmus, olusturulan senaryolar CrazyTalk animator programi ile
animasyon haline getirilmistir. Android tabanli mobil cihazlarda ve internet tizerinden
calisacak sekilde, Adobe Flash Cs 6 programu ile arayiiz uygulamasi gelistirilmis ve
tretilen bu animasyonlar bu arayliz iizerinden rahatlikla kontrol edilebilir hale
getirilmistir.

Anahtar Kelimeler: Uzaktan Egitim, Mobil uygulama gelistirme, icerik Tasarimu, Ist
ve Sicaklik

DEVELOPING SMART DEVICES APPLICATIONS ACCORDING
TO “HEAT AND TEMPERATURE”

ABSTRACT
Nowadays, digital applications develop quickly. The use of smart mobile devices is
becoming widespread to support learning persistence. According to the information
obtained from the researches, mobile applications used in education give positive
outputs in the learning process of individuals. In this study, it is aimed to produce
interactive activities which are difficult to understand by students, to provide
permanent learning about heat and temperature. For this purpose, mobile content has
been prepared. Scenarios were created in such a way as to make the concept confused
about the subject, and the created scenarios were animated by the CrazyTalkAnimator
software. Interfacing with Adobe Flash CS 6 program has been developed to work on
Android-based mobile devices and the internet. these animations can be easily
controlled through this interface.
Keywords: Distance Education, Mobile Application Development, Content Design,
Heat and Temperature,
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OZET

3B baski materyalleri ilerleyen tibbi gorsellestirmenin kullanimiyla birlikte saglik
bakim hizmetlerinde, egitimde ve aragtirma alanlarinda hizla yayginlagsmaktadir. Bu
calismanin amaci; ti¢ boyutlu (3B) yazdirma teknolojilerinin saglik alaninda
kullanimimi tanitmak, hemgirelik mesleginde kullamim iliskisini aciklamak ve
tilkemizde ve diinyada nasil kullanildigini incelemektir. Yontem: 3B yazici, teknoloji,
saglik alani, hemsirelik anahtar kelimeleri kullanilarak Google akademik, pubmed
arama motorlar1 kullanilarak son on yilda yapilan ¢alismalar incelenmistir. Bulgular:
Yapilan literatiir incelemesi sonucunda ii¢ boyutlu (3B) yazdirma teknolojilerinin
eczacilik, cerrahi uygulama, medikal enstriiman, simiilatér tretimi, ortez-protez
uretimi, organ ve doku iretimi, saglik egitimi gibi alanlarda kullaniminin yaygin
oldugu saptanmustir. Tartisma ve Sonug: Son yillarda baski teknolojisindeki ve
bilgisayar yazilimlarindaki ilerlemeler sonucunda 3 boyutlu (3B) yazicilar farkl
sektorlerde varligini ortaya koyarak kullanimi ve yaygmhgi giderek artmaktadir.
Standart ve alisilagelen endiistriyel tasarim ve iiretim anlayisinin diginda yeni bir
iretim modeli olan hizli prototipleme gelismektedir. Hizli prototipleme ile sektorlere
ve kisilere yonelik ihtiyaca ozel, disik maliyetli {iretim imkani, Dbireysel
yaraticiliklarin ve yeni fikirlerin ortaya ¢ikmasina neden olmaktadir. Calismada ¢
boyutlu (3B) yazdirma teknolojilerinin saglik alaninda kullanilabilirligi tizerine bir
aragtirma yapilmustir. Ug boyutlu (3B) yazdirma teknolojilerinin egitimindeki teknik,
saglik, hemsirelik ve sosyal bilimler alanlarinda kullanilabilecegi, bunun sonucunda
ogrencilerin daha becerili, teknik ve donanimli hale gelerek hemsirelik
uygulamalarinda olumlu etkisi olacag: diistiniilmektedir.

Anahtar kelimeler: 3B yazici, teknoloji, saglik alani, hemsirelik

EMERGING TECHNOLOGY IN HEALTH: THREE-DIMENSIONAL
PRINTING

ABSTRACT

With the use of developing medical visualization, three dimensional printing materials

have become widespread rapidly in healthcare service and in education and in search

interests. The aim of this work is to introduce the use of three dimensional printing
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technologies in healthcare field and to explain their relationship in nursing profession
and to examine how they are used in the world.

Method: Studies in recent ten years are examined by being used key words -three
dimensional printing, technology, healthcare field, nursing- and by being used Google
academic and pubmed search engines.

Findings: After the literature review, it has been confirmed that the use of three
dimensional printing technologies is widespread around fields such as pharmacy,
surgical practice, medical instrument, simulator training, orthesis prosthesis
production, organ and tissue production and health education.

Discussion and Result: As a result of progresses of printing technology and computer
software in recent years, three dimensional printing has increased gradually its usage
and prevalence by revealing its existence in different sectors. Except for standard and
ordinary industrial sense of design and production, rapid prototyping being a new
production model has improved. In this labour, it has been worked on the availability
of three dimensional printing technologies in the healthcare field. It has been thought
that three dimensional technologies can be used in technical, health, nursing, and
social science fields of the education and so they will leave a positive impression on
nursing practice by rendering the students more skilled, technical and equipped.
Keywords: Three dimensional printing, technology, healthcare field, nursing.
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OZET

3D baski teknolojisi ile iiretim diinyada son dénemde bir¢ok alanda artmaktadir. 3D
yazicilarin insan dokusu iiretiminden silah iiretimine, implant {iretiminden uzay yapisi
uretimine, otomobil iretiminden bina ve koOprii iretimine kadar kullanimlar
yaygmlasmistir. Ozellikle 3D baski teknolojisi kullanarak yapi iiretimi maliyet ve
zaman avantajlar agisindan ¢ok hizli gelisen yenilikgi bir teknolojidir. Yapi tiretimi
icin Oncelikle amaca uygun tasarim sonrasinda da iretim i¢in malzeme tasarimi
onemlidir. 3D yap1 tiretiminde kullanilan malzeme klasik yap1 malzemelerine benzese
de onemli birka¢ noktada farklilik gostermektedir. Bu g¢aligma kapsaminda yapi
tretimi i¢in kullanilan beton malzemede mermer tozu ve seramik artiklarinin
kullanilmas: arastirilmistir. Atik olarak ortaya ¢ikan ve ekonomik degeri olmayan bu
malzemelerin beton iiretiminde kullanilmasi beton maliyetini diisiirecektir. Yapilan
deneysel c¢aligmalar sonucu mermer tozu ve seramik artiklanmin 3D  beton
teknolojisinde kullanilabilecegi belirlenmistir. Sonug olarak, 3D yap1 teknolojisinin
gelecekte yapi tiretimini degistirecegi, bu sebepten dolayr da uygun malzemelerin
temininin gerekliligi diistiniilmektedir.

Anahtar Kelimeler: Mermer Tozu, Seramik Artiklari, 3D baski teknolojisi, Contour
Crafting.

INVESTIGATION OF MARBLE POWDER AND CERAMIC WASTE
FOR PRODUCTION 3D CONCRETE

ABSTRACT

Production with 3D printing technology has recently increased in many areas in the
world. The use of 3D printers from human tissue production to weapons production,
from implant production to space structure production, from automobile production to
building and bridge production has become widespread. Especially using 3D printing
technology, building production is an innovative technology that develops very fast in
terms of cost and time advantages. For building production, material design is
important for production even after proper design. Although the material used in 3D
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building production is similar to the classical building materials, it differs in several
important points. In this study, the use of marble powder and ceramic wastes in the
concrete material used for building production was investigated. The use of these
materials, which are not economically valuable, in the production of concrete will
decrease the cost of concrete. Experimental studies have shown that marble powder
and ceramic waste can be used in 3D concrete technology. It is clear that the 3D
building printing technology will change the building production in the future, hence
the necessity of providing suitable materials.

Keywords: Marble Powder, Ceramic Wastes, 3D printing technology, Contour
Crafting.
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OZET

Ingaat teknolojisi yapilan yatirimlar ile her gegen giin gelismektedir. Yapilan biiyiik
projeler yeni teknolojik arastirmalarin oniinii agmaktadir. Insanligin en Gnemli
ihtiyaglarindan olan barmma ihtiyacini karsilamak i¢in daha hizli, daha pratik ve daha
ekonomik iiretim ihtiyac1 insan sayisimn artis1 ile artmaktadir. Ingaat islerinde bu
ihtiyaglar1 karsilamak igin birgok teknolojik gelisimden yararlanilmaktadir. Bu
teknolojik gelisimlerinden bir tanesi de 3D baski teknolojini kullanarak yap1
tiretimidir. 3D bask1 teknolojisi birgok alanda kullanilabilirligi ile kendini kanitlamig
yenilik¢i bir teknolojidir. Ingaat islerinde kullanimi da son 10 yilda ortaya ¢ikmus,
getirdigi avantajlar sayesinde gelecek yapi tiretim tekniklerinden bir tanesi olacagi
kesindir. Bu ¢aligma kapsaminda 3D baski teknolojisinin insaat islerinde kullaniminin
son donem gelisimi arastirilmistir. Yapilan yiiksek katli yapilar, ihtiyag duyulan
malzemeler igin yapilmis ¢alismalar, gelik koprii iiretimi, uzay yapilar1 gibi konular
baslica ele alimmistir. Ayrica bu teknolojinin gelecegi de tartigilmistir.

Anahtar Kelimeler:3D baski teknolojisi, Contour Crafting, Yenilik¢i Insaat
Teknolojileri.

INVESTIGATION ON THE INNOVATIONS OF BUILDING
PRODUCTION USING 3D PRINTING TECHNOLOGY OF THE
LAST PERIOD

ABSTRACT

Construction technology continues to grow with investments day to day. The large
projects that are open up new technological research. The need for faster, more
practical and more economical building production to meet the needs of humanity is
increasing. In construction works, many technological improvements are being used to
meet these needs. One of these technological developments is building production
using 3D printing technology. 3D printing technology is an innovative technology that
has proven itself with many field use possibilities. Its use in construction works has
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also appeared in the past 10 years and thanks to the advantages it brings, it will be one
of the future building production techniques. In this study, the recent development of
the use of 3D printing technology in construction works has been investigated. High-
rise constructions, works for the required materials, steel bridge production, space
structures are mainly discussed. The future of this technology is also evaluated.
Keywords: 3D printing technology, Contour Crafting, Innovative Construction
Technologies.
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OZET
Nanoteknolojinin {i¢ boyutlu baskiya (3B) entegrasyonu fonksiyonel miihendislik
malzemelerin uygulama alanlarin1  genisletmektedir. Eklemeli Imalat (El)
teknolojilerinin karmasik 3B nesneleri tabaka bazinda olusturma 6zelligi sayesinde,
parca boyunca malzeme oOzellikleri kontrol altina alinabilir. Nanokompozitlerin
derecelendirilebilir termal ve elektrik iletkenlikleri, gelismis mekanik ozellikleri ve
diisiik agirlik gibi islevsel Ozellikleri sayesinde fonksiyonel parcalar iiretilebilir.
Uretilen bu nanokompozitler algilama cihazlarindan hava/uzay yapilar1 igin
elektromanyetik korumaya kadar genis bir yelpazede kullanilabilir. Calisma
kapsaminda karbon nanotiip (CNTs) takviyeli ABS nanokompozit filamentler elde
edilerek ticari, disik maliyetli bir FDM 3B yazicida kullanilmistir. Farkli baski
desenleri ve takviye oranlari ile 3 boyutlu basilan CNT takviyeli nanokompozitlerin
elektrik iletkenlikleri karsilastirildi. Yalitkan ABS’nin artan CNT takviyesi ile birlikte
esik degerini asarak iletken 6zellik gostermeye basladigi not edilmistir.
Anahtar Kelimeler: Nano-kompozitler, 3 boyutlu baski, Elektrik iletkenligi

3D PRINTING OF MULTIFUNCTIONAL NANOCOMPOSITES
WITH ENHANCED ELECTRICAL PROPERTIES

ABSTRACT
The integration of nanotechnology into 3D printing (3D) extends the application areas
of functional engineering materials. Through the ability of Additive Manufacturing
(AM) technologies to create complex 3D objects layer-by-layer, material properties
can be controlled throughout the part. Functional parts can be manufactured by
superior properties of nanocomposites such as gradable thermal and electrical
conductivity, improved mechanical properties and low weight etc. These
nanocomposites can be used in a wide range of applications from sensing devices to
electromagnetic shielding for air / space applications. In this study, carbon nanotube
(CNTs) reinforced ABS nanocomposite filaments were made and utilised in a
commercial low cost FDM 3D printer. The electrical conductivities of the
nanocomposites 3D printed with different print patterns and different loading ratios of
the CNTs were compared. It has been noted that the insulating blank ABS began to
exhibit conductive properties, exceeding the threshold value, with increasing CNT
reinforcement rates.
Keywords: Nano-composites, 3D printing, Electrical conductivity
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OZET

Gazi Universitesi Endiistriyel Tasarim Miihendisligi (ETM) &grencileri, ilk 3 yil
icerisinde inovatif {iriin tasarimi i¢in bilgisayar destekli tasarim (CAD) uygulamalari
konusunda oldukg¢a deneyim kazanmaktadir. CAD modelleme ve tasariminda yetenek
kazanan t¢tincii sinif 6grencilerinin zorunlu dokuz kredilik CAD derslerinin &tesinde,
en son 3 boyutlu (3B) yazici ve Tersine Mithendislik Tasarimi teknolojilerinde yeni
bilgiler kazanmalar1 icin lisans diizeyinde verilen teknik bir se¢meli ders
gelistirilmistir. Bu ders, 6grencileri yeni bir tiriin gelistirme i¢in tasarim siireglerinde
daha once hi¢ kullanmadiklar1 tersine miihendislik metodolojisi ve teknikleri ile
tasarim secenegi ile tanistirmaktadir. Ders, geometrik gelismis yiizey modelleme CAD
stratejileri, hizli prototipleme i¢in eklemeli imalat yontemleri (3B baski) ve mevcut
irtinlerin farkli tersine miihendislik yontemlerini de kapsamaktadir. Buna ek olarak,
bu teknoloji ile ilgili donanimin edinilmesi ile hem Ogrencilerin diger derslerdeki
projelerine hem de fakiiltedeki boliimlere yarar saglanmigtir. Ayni zamanda, bu
donanim boliimiin yani sira yerel endiistrinin arastirma ve gelistirme faaliyetleri igin
bir kaynak haline gelmistir. Bu makale, dersin kapsami ve amacini, tersine
mithendislik veri analizi, kullanilan donamimlar, diger fakiilte ve yerel endiistriye
katkilar1 ve edinilen tecriibelerin aktarimi gibi konular detaylandirarak 6rnek 6grenci
projeleriyle agiklanmaktadir.

Anahtar Kelimeler: Tersine Miihendislik, Tasarim, Endiistriyel Tasarim
Miihendisligi

REVERSE ENGINEERING DESIGN: INDUSTRIAL DESIGN
ENGINEERING TECHNICAL ELECTIVE COURSE FOR
UNDERGRADUATE STUDENTS

ABSTRACT

Industrial Design Engineering (IDE) students at Gazi University gains considerable
experience in computer aided design (CAD) applications for innovative product
design in the first 3 years. An undergraduate level technical elective course developed
to allow the third year students highly skilled in CAD modelling and design to further
their knowledge with the latest 3D printing and Reverse Engineering Design
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Technologies beyond the nine credits of required CAD classes. This course introduces
students to design issues with reverse engineering methodology and techniques which,
have never been a product development option in the overall design process.
Advanced surface modelling CAD strategies for geometry creation, additive methods
for rapid prototyping (3D printing) and different methods of reverse engineering of
existing products are also covered within the class. In addition, the acquisition of
related hardware for this technology benefited both students in other courses and
departments within the faculty. It has also become a resource for research and
development activities of the department as well as the local industry. This paper
explains the scope and layout of this class with student projects, detailing the reverse
engineering data analysis, equipment and lessons learned with impact on other faculty,
departments and local industry.

Keywords: Reverse engineering, design, industrial design engineering
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KUYUMCULUK SEKTORUNDE 3B BASKI TASARIM
OZGURLUGUNDEN FAYDALANMAYA iLiSKIiN BiR
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OZET

Giinlimiizde, kuyumculuk endiistrisindeki artan rekabet, yaratici ve 6zgiin tasarimlari
gerekli kilmaktadir. Hizli prototipleme teknolojileri (sik kullanimiyla 3B yazici) bu
amagla tasarimcilarin bas asistani olarak 6ne ¢ikmaktadir. Bu teknolojiler, tiim siireci,
sadece kalip tretimini degil ayn1 zamanda modellerin dogrudan iiretilmesini
kolaylastirir ve tasarim Ozgirliigiinii tretim endiseleri olmaksizin artirir. Bu
calismada, kuyumculuk endiistrisinde sik¢a kullanilan hizli prototipleme teknolojileri
detayli olarak incelenmistir. Calisma, 3B baski yonteminin geleneksel {iretim
yontemlerine kiyasla, iscilikte kalite, harcanan uzun zaman, verimlilik, orijinallik,
kolay taklit edilebilirlik ve kisisellestirme eksikligi gibi taki tasarimi ve iiretimi
problemlerini ¢6zebilecegini gostermektedir.

Anahtar Kelimeler: 3B yazici, taki endiistrisi, prototip tiretimi, taki tasarimi

A PERSPECTIVE ON EXPLOITING THE DESIGN FREEDOM OF
3D PRINTERS IN JEWELLERY INDUSTRY

ABSTRACT

Nowadays, increasing competition in jewelery industry necessiates creative and
original designs. The rapid prototyping technologies (more famously 3D printing)
stand out as the head assistant of designers fort he purpose. These technologies make
the whole process easy not only for moulds but also direct production of models,
enabling design freedom without manufacturability concerns. In this study, rapid
prototyping technologies often used in jewelery industry has been critically reviewed.
The work demonstrates 3D printing can solve jewelery design and manufacture
problems like quality dependence on workmanship, long lead times, efficiency,
originality, easy imitability, lack of customization associated with conventional
production methods.

Keywords: 3D printer, jewelery industry, prototype production, jewelery design
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ABSTRACT

In this study, the design and production of conical (angled) stiffening foam Cutting
Machine with the aid of a 4-axis CNC-controlled heating wire was studied. 4-Axis
CNC wire cutting machine is mainly used; amateur aviation is the production of very
light aircraft by cutting wing, body components and wind turbine wing strap type (esp,
epp, xps) foam material. The dimensions of the 4-axis CNC wire cutting machine
studied were 2000x1500x500 mm. Here, the cutting length is 2000 mm and an airfoil
profile at this size can be cut. For the machine drive system, motion is provided by
using ©16 screw shaft and induction linear miller in horizontal X and U axes and by
using 616 mm screw shaft and induction linear miller in vertical Y and V axes. Due to
the flexibility of the 4 axes of the NACA profile, which is generally used in the profile
of the flaps, it can be cut conically to create different flap widths at both flap ends. Or,
as is the case with wind turbines, the profile used at the wing tip can be twisted at both
ends to obtain different flexible wing profiles. The wing profiles are calculated, drawn
and converted to DXF format. Unsymmetric wing profiles were then obtained by
loading the codes to process the profile converted to G codes.

Key Words:4-Axis CNC, Foam cutting, NACA

4-EKSEN CNC TEL KESiM MAKINASI TASARIMI VE PROTOTIP
URETIMI

OZET

Bu calismada, 4 eksenli CNC kontrollii 1sman bir rezistans teli yardimiyla konik
(agil) strafor kesme islemi de yapabilen bir tezgdh tasarimu ve {iretimi incelendi. 4-
Eksen CNC tel kesim makinasinin baslica kullanim alanlari; amator havacilikta, ¢ok
hafif hava araglarinin kanat, govde bilesenleri ile riizgar tiirbini kanatlarinin strafor
tiirdi (esp, epp, xps) kopiik malzemeden kesilerek iiretilmesidir. Calismasi yapilan 4-
eksen CNC tel kesim makinast boyutlar1 2000x1500x500 mm olarak diisiiniildii.
Burada kesme teli uzunlugu 2000 mm olup, bu boyutta bir ucak kanat profili kesile
bilinecektir. Makinanin tahrik mekanizmasi sistemi i¢in yatay X ve U eksenlerinde
016 vidali mil ve indiiksiyonlu lineer miller, diisey Y ve V eksenlerin de ise 91612
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mm vidali mil ve indiiksiyonlu lineer miller kullanilarak hareket saglanmaktadir.
Kanat profillerinde genellikle kullanilan NACA profili 4 eksenin esnekligi sayesinde
her iki kanat ucunda da farkli kanat genisligi olusacak sekilde konik olarak
kesilebilmektedir. Ya da riizgar tiirbinlerinde oldugu gibi, kanat ucunda kullanilan
profil her iki ucta burularak farkli esnek kanat profilleri elde edilebilmektedir.
Olusturulmak istenen kanat profilleri hesaplanarak ¢izilmis ve DXF formatina
doniistiirtilmistiir. Daha sonra G kodlarma doniistiiriilen profilin islenmesi igin kodlar
yiiklenerek simetrik olmayan kanat profilleri elde edilmistir.

Anahtar Kelimeler: 4-eksen CNC, sicak tel kopiik kesim makinasi, NACA
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OZET

Insan viicudunun %70 oraninda sudan olusmaktadir. Viicuda alman su viicudun tiim
organlarina etki etmektedir. Bu nedenle suyun kalitesi insanlar igin hayati oneme
sahiptir. Suyun igerisinde yararli maddeler oldugu gibi zararli maddeler
bulunmaktadir. Su aritma cihazlari suyun igindeki zararli maddeli ayristirmasini
saglamaktadir. Su aritma cihazlarinda suyun filtreler arasinda gegisi housing kapak
pargas1 vasitasiyla yapilmaktadir. Su aritma cihazlarinda suyun kalitesi azalmamasi
amaciyla, filtrelerin iizerinden belirlenen miktarda su veya belirlenen zaman gegtikten
sonra degismesi gerekmektedir. Filtreleri degisimi sirasinda filtreleri ¢ikardiktan sonra
sistem igerisindeki su basincindan dolay1 housing kapaktan su disar1 ¢ikmaktadir. Bu
da halilara, parke marleye ve cihazin konuldugu mobilyalara zarar vermektedir. Bunu
onlemek i¢in housing kapak parcasina gekvalf sistemi konulmasi karar verilmistir. Bu
amagla ti¢ farkli housing kapak tasarimi gelistirilmesi hedeflenmistir. Bu pargalarn
prototipleri iretilerek montajlar1 yapilarak su sizdirmazlik testleri yapilmasi
hedeflenmistir. Prototip parcalara yapilan testlerle sistemin ¢alisma esnasinda su gecis
miktar1 ve maliyet analizleri yapilarak en uygun tasarimin belirlenmesi hedeflenmistir.
Anahtar kelimeler: FDM teknoloji, Cekvafli sistem, Prototip, Maliyet analizi

DEVELOPING DESIGN OF HOUSING COVER WITH CHECK

VALVE SYSTEM AND MAKING TESTS ON ITS PROTOTYPE
ABSTRACT
70% of the human body consists of water. Water taken from the body affects all
organs of the body. For this reason, water quality is vital for people. There are harmful
substances in the water as well as useful substances. Water treatment devices provide
filtration of harmful substances in the water. The passage between the water filters in
the water treatment devices is made through the housing cover part. In order to
prevent the decreased quality of the water, it is necessary to change the filters after
determined amount of water passing through the filters or after a determined time
period. During the exchange of the filters, after the filters are removed, water comes
from the housing cover because of the water pressure in the system. This damages the
carpets, the parquet and the furnishings that device is placed. To prevent this, it was
decided to install a check valve system on the housing cover part. For this purpose, it
was aimed to develop three different housing cover designs. It was aimed to produce
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and assemble the prototypes of these parts and to make water leakage tests of them. It
was aimed to determine the optimum design by carrying out the water flow amount
tests on the prototypes during the operation of the system and with making cost
analysis.

Keywords: FDM technology, Checkvalve system, Prototype, Cost analysis
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OZET

Bu calismada sol-jel daldirma yontemi ile galigmalar yapabilmek i¢in ¢ok amaglh bir
cihaz tasarlanmistir. Bu cihazin tasarlamasinda delta tipi yazicilar 6rnek alinmistir.
Kapal1 bir sistem olarak tasarlanan delta tipi yazici igin manyetik rod’lar kullanilmis
ve bu rod’lara farkli kaplama diizeneklerinin takilabilmesi i¢in kolayca degistirilebilir
tastyicilar tasarlanmustir. Ayrica sistem igerisinde firm ve farkli bes adet soliisyonun
koyulabilecegi bir alan olusturulmustur. Sistem G-Code ile galigmakta oldugu icin
kaplama regetelerinin olusturulmasi, cihazin elle ve otomatik kullanilmasini saglamak
icin cross platform tabanl Delphi firemonkey ile bir bilgisayar yazilimi hazirlanmustir.
Anahtar Kelimeler: 3B Yazici, Daldirma kaplama, Sol-jel

DEVELOPMENT OF 3D PRINTER BASED THIN FILM COATING
DEVICE

ABSTRACT

In this study, a multi-purpose device was designed to work with the sol-gel immersion
method. The design of this device is based on delta type printers. For the delta type
printer designed as a closed system, magnetic rods are used and easily exchangeable
bearings are designed to attach different coating systems to these rods. There is also
an area in the system where an oven and five different solutions can be placed. Since
the system is working with G-Code, computer software has been prepared with Delphi
FireMonkey cross platform based to provide creation of coating prescriptions, manual
and automatic use of the device.

Key Words: 3D Printer, Dip coating, Sol-gel
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ABSTRACT

Dogustan gelen genetik veya dis kaynakli nedenlere ya da sonradan meydana gelen
kaza veya hastaliklara baglh olarak gergeklesen bir uzvun tam veya kismi kaybinda, o
uzvun fonksiyonlarini yerine getirmek, gorsel olarak viicut biitinligiini saglamak
iizere parmak, el, kol, bacak ve benzeri sekillerde hazirlanan sabit veya sokiilebilir
mekanik uzuvlara protez denir. Ortez ise uzuvlarda eksiklik olmamasina ragmen
fonksiyon kaybi, yetersizlik, istenmeyen bir pozisyonu veya hareketi 6nlemek, viicut
pargalarindan birini desteklemek ya da korumak gerektiginde kullanilan destek
materyalleridir. Bu ¢alismada hem ucuz ve kolay erisilebilir bir yontem gelistirmek
icin Bilim Sanayi ve Teknoloji Bakanligi desteginde evcil hayvanlar i¢in 3D yazici
kullanarak protez ve ortez iretimi konusunda galismalar yapilmistir. Calismada
ampute edilmis bacagin al¢1 kaliplarin alinmasi, alg1 kaliplardan alg1 uzuv
modellerinin ¢ikartilmasi, algt modellerin 3B tarayici ile elde edilen sayisal
modellerden protez veya ortezlerin tasarlanmasi, tasarimlarin 3B yazicilar ile
basilmasi yontemi izlenmistir.

Keywords: 3B yazici, 3B Tarayici, Pet, Protez, Ortez, Yiiriiteg

MEDICAL PROSTHESIS AND ORTHOSIS PRODUCTION FOR
PETS USING 3D PRINTER

ABSTRACT
In the event of a complete or partial loss of a limb that occurs due to inherited genetic
or external causes or subsequent accident or illness that occurs or is caused by a
permanent or partial loss of a limb that is fixed or prepared in the form of fingers,
hands, arms, legs and the like to provide visual integrity, removable mechanical limbs
are called prostheses. Orthotics are support materials that are used when there is lack
of function in the limbs, in case of loss of function, inadequacy, to prevent unwanted
position or movement, to support or protect one of the body parts.
In this study, to develop a cheap and easily accessible method, have been worked on
the production of prosthesis and orthosis using 3D printer for pets under the support of
Ministry of Science and Industry and Technology.
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In the study, the method of removing plaster molds from amputated bacon, removing
plaster mold models from plaster molds, designing prostheses or orthoses from
numerical models obtained with 3D scanner of plaster models, and printing designs
with 3D printers have beeen studied.

Keywords: 3D printer, 3D Scanner, Pet, Prosthetic, Orthotics, Walker
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OZET

Insanlar teknolojinin gelisimini yonlendirirken yaptiklari birgok icatta canli
organizmalar1 taklit etmislerdir. Biyomimetik perspektif, yapilan miihendislik
uygulamalarinda verimliligi arttirmakta biiyiik rol oynamaktadir. Bu perspektif, yapi
ve malzeme, mekanizma ve siireg, davranig veya iletisim gibi basliklar altinda
gruplanmaktadir. Ozellikle kazici hayvanlar olmak iizere birgok hayvanin kazma
mekanizmalarinin ve kazict uzuvlarimin, halihazirdaki tarim ve uzay kesfi yapan
makinelerin ve ayrica ekskavator kepgelerinin yapisal ve mekanizma olarak
gelistirilmesinde 6nemli bir rolii vardir. Bu ¢alismada, 6zellikle tarim ve uzay kesfi
alan1 olmak tizere cesitli alanlarda kazma mekanizmalarina dair yapilmig biyomimetik
uygulamalar ele alinmistir. Bu uygulamalarin kazma performansini ne sekilde
etkiledigi aciklanmustir. Ayrica Sanayi 4.0 ile biiyiik 6neme sahip olmus simiilasyon
uygulamalarinin  ve katmanli {retim yontemlerinin bu biyomimetik tasarim
stireglerindeki yeri incelenmistir.

Anahtar Kelimeler: Biyomimetik tasarim, kazici hayvan, kazma mekanizmasi,
simiilasyon

INVESTIGATION OF THE BIOMIMETIC APPLICATIONS OF

DIGGING LOCOMOTION AY. AKTER™, H. BASAKZ*

ABSTRACT

People have imitated living organisms in many inventions they have made while
directing the development of technology. Biomimetic perspective plays a major role in
increasing productivity in engineering applications. This perspective is grouped under
headings such as structure and material, mechanism and process, behavior or
communication. Digging mechanisms and excavating limbs of many animals but
mostly excavating ones, have an important role in the development of structure and
mechanism of the existing agriculture and space exploration machines as well as the
excavator buckets. In this study, biomimetic applications on digging mechanisms in
various fields, mainly agricultural and space exploration, are discussed. It is explained
how these applications affect digging performance. In addition, simulation
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applications and additive manufacturing methods which have had a great importance
with Industry 4.0 have been investigated in those biomimetic design processes.
Keywords: Biomimetic design, burrowing animal, design, excavating mechanism,
simulation
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ABSTRACT

There is continued growth in 3D print technology utilising thermoplastic materials
that include polylactic acid (PLA) to print components of systems. The electrical
properties of 3D printed thermoplastic components are critical because the product’s
conductivity is temperature dependent owing to the kinetics of breakage and
reformation of their aggregated structure. This knowledge drives research to make 3D
printed components more functional in terms of their electrical properties in addition
to their mechanical properties. This research studies the effect of temperature on the
conductivity of 3D printed components. The range of temperature T considered is 22
*C<T<55°C . A conductive 3D print filament made of PLA and filled with 4% carbon
black is printed using Fused Deposition Modelling (FDM). The layer height and infill
ratio are varied while the material resistivity p is measured as a function of
temperature change. The measured magnitudes of resistivity lies in the range of 29.38
Q<p<6750 Q. The p is found to be a parabolic function of T — depicting an increase to
a maximum and subsequent decrease. The parabolic nature of the p function is most
visible in sample 1 which demonstrates an absolute change in p of 26%. The sample
consisting of 50% infill ratio and 0.2 mm layer thickness (STDev 0.446) demonstrates
least response to variations in temperature with the range investigated. This
investigation reports on the significance of processing variables of FDM on the
thermal sensitivity of conductive 3D printed Components.
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OZET

Nesnelerin Interneti (Internet of Things - I0T), giinliik yasamda kullanilacak ve hemen
her denetlenebilen elektronik aygitin farkl birer Internet Protocol (IP) adresi ile ag
ortamma baglanmasim1 Ongoren, nesneler arasi iletisimi ve sensor teknolojisini
biinyesinde barmdiran yeni ve gelismis bir ag teknolojisidir. Boylesi biiyiik 6lgekli bir
agda; veri iletimi, siire¢ izleme gibi durumlarin yani sira; veri isleme ve ag trafigi
konularinin da ele alinmasi gerekmektedir. Giiniimiiz internet yapisi, iletisim ig¢in TCP
/ 1P protokol yigitim1 kullanmakta ve genis Olgekli IoT agmn ihtiyaglarini
kargilamakta yetersiz kalmaktadir. Bu yiizden, bilyiikk miktarda veri iiretilecek olan bir
IoT aginda veri trafiginin azaltilmasi bilyiik bir avantaj olacaktir. Bu ¢alismada,
tasarlanmig bir IoT agmdaki veri trafiginin azaltilmasi ile ilgili yeni bir yontem
onerilmis, kullanigsiz/tekrarli verilerin ag ortamina aktarilmasi engellenerek agdaki
veri trafigi azaltilmistir.

Anahtar Kelimeler: Nesnelerin interneti, Biiyiik veri, sensor teknolojisi, Veri iletimi

PREVENTING OF THE TRANSMISSION OF THE
USELESS/REPEATED DATA TO THE NETWORK IN INTERNET
OF THINGS

ABSTRACT

IoT is a new and advanced network technology that incorporates inter-object
communication and sensor technology that connects almost every controllable
electronic device to be use in daily life with a different Internet Protocol (IP) address
to the network environment. In such a large-scale network; data processing and
network traffic are also required to be addressed as well as data transmission, process
monitoring. Today's Internet architecture uses the TCP / IP protocol stack for
communication and is insufficient to meet the needs of the large-scale 10T network.
Therefore, it will be a big advantage to reduce the data traffic in an 10T network
where large amounts of data will be generated. In this study, a new method is
proposed to reduce the data traffic in a designed IOT network and the data traffic in
this network is reduced by preventing the transfer of useless / repetitive data to the
network environment.

Keywords: Internet of things, Big data, Sensor technology, Data transmission
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INSANSIZ HAVA ARACLARI ICIN OTOMATIK BATARYA
DEGISTIRME ROBOTU TASARIMI
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OZET

Kiigiik ya da tagmabilir insansiz hava araglarinin gorevlerini siirekli yapabilmeleri i¢in
bataryalarinin degistirilmesi gerekmektedir. Bu calismada tasarlanan sistem kiigiik
veya tasinabilir biiytikliikteki (bir insan tarafindan ya da bir arag {izerinde tasmabilen)
ve dikey inis ve kalkis yapabilen IHA’larin(insansiz hava araglar1) insan
midahalesinden uzak oldugu durumlarda bataryalarinin otomatik olarak
degistirilmesini saglayan bir sistemdir. Tasarimin temel parcalar1 3 boyutlu yazici
yardimiyla imal edilebilir nitelikte olmast agisindan hedeflenen gorev dikkate
alindiginda basit, ucuz ve etkin bir ¢6zim sunmaktadir. Tasarlanan sistem, havadan
gozlem faaliyetlerinin yiiriitiilmesi gereken askeri ve sivil gilivenligin saglanmasi,
yangmn takibi, haritalama vb. uygulamalarda yer alan kiigik IHA’lar igin
kullanilabilecek bir sistemdir.

Anahtar Kelimeler: insansiz hava araci, otomatik batarya degisimi, 3 boyutlu tasarim

ABSTRACT

Small or portable unmanned aerial vehicles are constantly required to replace their
batteries to perform their duties. The designed system is a system that allows the
automatic replacement of batteries in situations where VTOL (vertical take off and
landing) UAVs(unmanned aerial vehicles) that are small or portable in size (portable
by a person or on a vehicle) are away from human intervention. The basic parts of the
system to be developed will be manufactured with a 3D printer. This provides a
simple, cheap and effective solution for battery exchange task of small unmanned
aerial vehicles. The designed system can be used in aerial applications including
military and civilian security, fire fighting, mapping and so on.

Keywords: unmanned aerial vehicles, automatic battery exchange, 3d design
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OZET

Katmanl iretim teknolojilerinin gelistirilmesiyle, hizli prototipleme teknolojilerinin
uygulama alam yayginlagmustir. Teknoloji; medikal, havacilik, otomotiv gibi pek ¢ok
farkli endiistride kullanilmaktadir. Bu ¢aligmanin genel amaci otomotiv endiistrisinde
gelismis hizli prototiplendirme teknolojilerinin kullanimini incelemektir. Caligmada
uygulama kisitlar1 ve mevcut durumdaki gelismelere de yer verilmistir. Farkli
otomotiv firmalarinda , 6zellikle Ford Otosan“da gerceklestirilen hizli prototipleme
teknolojilerinin ileri uygulamalari, otomotiv endiistrisindeki vaka analizleri ve
kapsamli analiz ile incelenmistir. Calisma, hizli prototipleme teknolojilerinin
otomotivde, Ozellikle imalat oncesi donemde onemli bir yere sahip oldugunu
gostermektedir. Uretim oncesi olasi tasarim hatalarmin tespiti, gorsel degerlendirme,
fonksiyon analizi, siv1 analizi, montaj degerlendirmeleri vb. Ile ilgili bir cok avantaj
saglamaktadir. Bununla birlikte, malzeme, hiz ve imal edilebilirlik gibi kisitlayict
etkiler var gibi goriinse de gelecegin iretim teknolojisinin temeli olacag:
ongoriilmektedir.

Anahtar Keliemeler: Katmanl imalat, Hizli Prototipleme, Otomotiv, 3 Boyutlu
Yazic1 Uygulamalari

STATE OF THE ART IN APPLICATIONS OF 3D-PROTOTYPING
IN AUTOMOTIVE INDUSTRY WITH CASE STUDIES

ABSTRACT

With the development of layered manufacturing technologies, the application field of
rapid prototyping have become widespread. The technology is used in many different
industries such as medical, aeronautics, automotive etc. The overall goal of this work
is to examine the usage of advanced rapid prototyping technologies in the automotive
industry. This includes the application constraints and the developmental deficits in
the status quo. A comprehensive analysis conducted to understand advanced
application of rapid prototyping in different automotive companies, especially within
Ford Otosan presented with case studies compiling different application areas used in
the automotive industry. The work shows that the rapid prototyping technologies take
up a considerable area in automotive, especially during the pre-manufacturing phase.
Several advantages related with identifying possible design failures before production,
visual evaluation, function analysis, fluid analysis, montage evaluations and so on has
also been demonstrated. Nevertheless, there seem to be restrictive effects such as
material, speed and manufacturability and yet, it is still predicted that it will be the
basis of production technology of the future.

Keywords: Layer manufacturing, Rapid prototyping, Automotive, 3d printing
Applications
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OZET

Masaiistii  CNC tezgahlarinin endiistriyel kullanomda ve hobi ¢alismalarda
yaygilasmastyla kullanilan motor cesitleri ve agik kaynak bilgisayar destekli imalat
programlarinin gesitliligi ¢ok fazladir. Giiniimiizde CNC ler internet tabanli uzakdan
kontrol edilebilmektedir. Dijital endiistri ile sistemler bulut tabanl ve birbirleriyle
entegrasyon durumdadir. Alanda kullanilan programlardan biriside Fusion 360 dir.
2D, 3D, animasyon, simiilasyon, CAM ve 3B print modiilleri ile bulut tabanl
kullanilmaktadir. Bu g¢aligmada Fusion 360 bulut tabanli programin modelleme ve
imalat modiilleri kullanilmis, servo motorlu masaiistii CNC tezgahinda, is pargasi
lizerinde isleme yapilmustir. Islemler sonucunda imalat siireci, ve yiizey piiriizliiliigii
karsilastinlmistir. Simiilasyon ve dijital endiistrinin {izerinde durulmustur.

Anahtar kelimeler: Masaiistii CNC, Fusion 360 CAM, Servo kontrol.

FUSION 360 CAM APPLICATION ON SERVO CONTROLLED
DESKTOP CNC MACHINES

ABSTRACT
Servomotor variants used in CNC machine and open source computer aided
manufacturing programs are quite commen with the expansion of desktop CNC
machines for industrial use and hobby work. Nowdays, CNC systems can be
controlled from the internet. Systems with digital industry are cloud based and
integrated with each other. Fusion 360 is one of the programs used in the field. 2D,
3D, animation, simulation, Cam and 3D print modules are used cloud based. In this
study, modelling and manufacturing modules of cloud based Fusion 360 were used
nad processed on the workpiec with servo controlled desktop CNC machine. As a
result, the manufacturing process and surface roughness are comparedg¢ Simulation
and digital industry are emphasized.
Keywords: Desktop CNC, Fusion 360 CAM, Servo-stepp control.
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iLE ERGONOMIK ANALIZ SIMULASYONU VE YENIDEN
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OZET

Endiistri 4.0, dijital siireglerin endiistriyel operasyonlara entegrasyonunu kapsayan
onemli bir agamadir. Bunun tasarim ve {iretim siire¢lerine yansimasini pek ¢ok alanda
gormek miimkiindiir. Is istasyonlarmm Endiistri 4.0 beklentileri dogrultusunda
yeniden tasarimi bunlarin arasinda sayilabilir. Bu nedenle proaktif ergonomik igyeri
tasarimi giderek 6nem kazanmaktadir. Dijital endiistri kavrami ile birlikte gelisen
Dijital insan Modelleri (DHM), ergonomi tasarimu ve analizi igin etkili bir arag haline
gelmigtir. DHM'nin kullanim, tiretim prototiplerini ortadan kaldirarak iiriin tasarimi
ve tretim gorev donglisii siirelerini azaltirken meslek hastaliklarinin engellenmesine
yardimer olmaktadir. Bu calismada dijital insan modeller (DHM) ile yapilan
ergonomik analiz simiilasyonlar1 ile is istasyonu tasarimi gergeklestirilmektedir.
Caligmada arag bakim kanallarmim ergonomik analizi yapilarak mevcut kanal
yapilarinin kullanicinin kas-iskelet sisteminde yarattigi riskler RULA ergonomik
analiz metodu ile hesaplanmistir. Elde edilen sonuglar dikkate alinarak ara¢ bakim
kanallarinda iyilestirmeler yapilmistir. Calisma, ergonomik analiz sonuglarini
bilgisayar ortaminda dijital insan modeller iizerinde simiile edebilmesi yonii ile dijital
endiistri ¢aligmalarina katki saglamaktadir.

Anahtar kelimeler: Endiistri 4.0, Ergonomi, Arag bakim, Analiz, Catia.

REDESIGN AND SIMULATION OF ERGONOMICS ANALYSIS
WITH DiGITAL HUMAN MODELS OF VEHICLE MAINTENANCE
CHANNELS

ABSTRACT

Industry 4.0 which includes the integration of digital processes into industrial
operations is an important milestone. It is possible to see its reflection on design and
production processes in many areas. Redesign of workstations in line with Industry
4.0 expectations is one of these areas. For this reason proactive ergonomic workplace
design is becoming increasingly important. Digital Human Models (DHM), which has
been developed with the concept of digital industry, has become an effective tool for
ergonomics design and analysis. The use of DHM helps prevent occupational diseases
while reducing product design and production cycle times by eliminating production
prototypes. In this study, workstation design is realized with ergonomic analysis
simulations made with Digital Human Models (DHM). As a result of the analysis of
the vehicle maintenance channels, the risks that the existing channel structures create
in the user's musculoskeletal system are calculated by the RULA ergonomic analysis
method. Taking into account the results obtained, improvements have been made to
vehicle maintenance channels. The study contributes to digital industry studies by
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simulating ergonomic analysis results on digital human models in computer
environment.
Keywords: Industry 4.0, Ergonomics, VVehicle Maintenance, Analysis, Catia.
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EFFECT ON 3D PRINTS OF DIFFERENT RESIN CONTENTS
PRODUCED FOR SLA TECHNOLOGY

Mustafa AYDIN, Giilgiin SATICI?, Hakan GUZELGOZ?, Alper UNLU?

*University of Manisa Celal Bayar, Faculty of Hasan Ferdi Turgutlu Technology,
Department of Mechanical and Manufacturing Engineering, 45300, Manisa, Turkey
2Promarket design and Technology Company, Umraniye, Istanbul, Tiirkiye

ABSTRACT

In this study, the effects of minimum micron accuracy, shrinkage tolerance and
micron sensitivity between closeness walls were investigated on three dimensional
printer which works SLA technology. After the control of test prints which taking on
three different resins obtained by mixing 3 different materials which are A, B, and C
used in resin construction at different ratios and compared with commercial resin. It
was found that the most suitable resin is third resin. It was show that the third resin
has minimum shrinkage ratio and maximum micron sensitivity.

Keywords: 3D printing, SLA method, Resin

SLA TEKNOLOJiSi iCiN URETILEN FARKLI RECIiNE
ICERIKLERININ 3B BASKILAR UZERINE ETKIiSi

OZET
Bu ¢aligmada, farkli icerik oranlarma sahip reginelerin SLA teknolojisi ile ¢alisan ti¢
boyutlu yazicilarda alinan baskilar iizerindeki, minimum mikron hassasiyeti, ¢ekme
toleranst ve yakin duvarlar arasi mikron hassasiyetine olan etkileri incelenmistir.
Regine tretiminde kullanilan ti¢ farkli kompozisyonun (A,B,C) SLA teknolojisine
sahip 3 boyutlu yazicidan alinan test baskisinin kontroliinden sonra en uygun regine
kompozisyonu belirlenmis ve orijinal recine ile karsilagtirilmistir. Kontroller sonucu
gekme orani en az olan ve en yiiksek mikron hassasiyetine sahip 3. karisimdaki
oranlara sahip regine oldugu sonucuna varilmstir.
Anahtar Kelimeler: 3B baski, SLA metodu, Regine
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WEB TABANLI 3 BOYUTLU YAZICI TEKNOLOJILERI EGIiTIMI
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OZET

3 boyutlu yazici teknolojilerinin yayginlastirilmasi, yeni fikirlerin tartigilmasi ve ilgili
taraflarm bu teknoloji ile ilgili sorularinin cevaplanmasi igin web tabanli 3 boyutlu
yazict teknolojileri egitimi hedeflenmistir.

Bu c¢aligmada; giderek yaygimlasan 3 boyutlu yazici teknolojilerinin (FDM, SLA,
DLP, SLS, POLYJET ve MULTYIJET) teknik tanimlari yapilmis ve calisma
prensipleri hakkinda bilgi verilmistir. Bu teknolojilerin iiretim asamalari, CAD
destekli modellenmesi, elektronik aksam kurulumu ve programlama evreleri hakkinda
detayli anlatimlara yer verilmis, cesitli gorsellerle (video, resim ve animasyon) verilen
egitim desteklenmistir. Kullanicilarin etkilesimi i¢in blog ve forumlara yer verilmistir.
Bu ¢aligma sonucunda; 3 boyutlu yazici teknolojileri egitimi web ortaminda ulusal ve
uluslararas: ilgili taraflarin erisimine sunulmustur. lgili taraflarm sorularina cevap
alabilmesi i¢in daha teknik, anlasilir ve etkilesimlere izin veren bir web ortami
saglanmustir. Cesitli sinif ve yag araligindaki bireylere web tabanli 3 boyutlu yazici
teknolojileri egitiminin yeterliligi ile ilgili anket yapilmis ve anketler dogrultusunda
bu sitenin yeterlilik seviyesini arttirmak i¢in ¢aligmalar yapilmaktadir.

Anahtar Kelimeler: 3b yazici, tasarim, FDM, SLS, Web Tabanli Egitim

WEB BASED 3-DIMENSIONAL PRINTER TECHNOLOGY
EDUCATION

ABSTRACT
Web-based 3D printer technology training is targeted for dissemination of 3D printer
technologies, discussion of new ideas, and answering questions of related parties
about this technology.
In this study; technical descriptions and working principles of 3D printing
technologies (FDM, SLA, SLP, SLS, POLYJET and MULTYJET) which are
becoming increasingly widespread were given and detailed explanations were given
about the production stages of these technologies, CAD supported modeling,
electronic component setup and programming stages. The visuals (video, picture and
animation) were supported training. Blogs and forums were featured for the
interaction of users.
As a result of this study; 3D printer technology training was offered to the national
and international interested parties in the web environment. A web environment has
been provided that allows for more technical, understandable and interactive
interactions so that interested parties can answer their questions. Surveys were
conducted on the adequacy of web-based 3D printer technology training for
individuals in various classes and age groups and studies were conducted to increase
the proficiency level of this site in the direction of the questionnaires.
Keywords: 3d printer, design, FDM, SLS, Web Based education
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OZET

Hizli prototipleme veya diger bir ifadeyle katmanli iiretim teknolojisi, uzay ve
havacilik sektorii igin iiretilmesi hedeflenen pargalarin seri imalat Oncesinde test
edilmesi amaciyla yirminci yiizyilin sonlarina dogru kullanilmaya baglanmusti.
Katmanl iiretim teknolojisi, giiniimiizde basta medikal uygulamalar olmak {izere
mimari, ayakkabicilik, kuyumculuk, egitim ve otomotiv gibi her alaninda varligim
genisleterek siirdiirmektedir. Medikal alanda, katmanli iiretim yontemiyle cerrahi
miidahale Oncesi planlama yapabilmek i¢in olusturulan {i¢ boyutlu biyomodel
sayesinde basarili ameliyatlar gerceklestigi gibi, hastanin anatomik yapisina uygun
implant veya operasyonel cihaz tasariminda ve cerrahi egitimlerde de siklikla
kullanilmaktadir. Medikal goriintilleme, katmanli iretim teknolojisi yardimiyla
anatomik model yapiminin ilk basamagini olusturmaktadir. Gorsel verinin basariyla
islenebilmesi ve biyomodel elde edilebilmesi i¢in uygun goriintiilleme tekniginin
secilmesi O6nemli bir unsurdur. Bununla beraber, anormal veya patolojik yapisal
goriintii kiimesinin i¢ boyutlu model olusumuna en uygun bi¢imde imkan saglamasi
gerekmektedir. Bu ¢aligmada, medikal gorintiilemeden ii¢ boyutlu biyomodel
iretimine kadar gecen siirecin asamalar1 irdelenmistir. Ayrica, ¢cene ve yiiz kemikleri
ve kalp-damar cerrahisi uygulamalarinda ii¢ boyutlu biyomodel olusturabilmek igin
kullanilan medikal goriintiileme teknikleri aragtirilmistir ve uygulamaya 6zgii faktorler
dikkate alinarak karsilagtirma yapilmistir.

Anahtar Kelimeler: Eklemeli iretim, 3B baski, hizli prototipleme, medikal
goriintiileme, 3B biyomodel.

A COMPARISON OF MEDICAL IMAGING TECHNIQUES FOR 3D
PRINTED BIOMODEL

ABSTRACT

At the end of the twentieth century, rapid prototyping or, in other words, additive
manufacturing technology was used to test parts intended for production in aerospace
industry before mass production. Additive manufacturing technology continues to
expand its presence in all areas of architecture, shoemaking, jewelry, education and
automotive, especially medical applications. Thanks to the three-dimensional
biomodel designed to make planning before the surgical intervention with the medical
field, additive manufacturing method has been used frequently in the design of
implant or patient-specific device design that is suitable for anatomical structure and
surgical training as well as successful operations. Medical imaging is the first step to
building anatomic models with the aid of additive manufacturing technology. It is
important to select the suitable imaging technique so that visualization can be
successfully processed and the biomodel can be obtained. However, an abnormal or
pathological structural data set must be provided in a way that is most appropriate for
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the three-dimensional model modality. In this study, stages of process were examined
from medical imaging to three-dimensional biomodel production. In addition, medical
imaging techniques used to create three-dimensional biomodels were investigated in
maxillofacial and cardiovascular applications, and comparison was made taking into
account the application-specific factors.

Key words: Additive manufacturing, 3D printing, rapid prototyping, medical
imaging, 3D biomodel.
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3B BASKI iLE URETILEN SERAMiK VAZOLAR

Sanver OZGUVEN

Necmettin Erbakan Universitesi Giizel Sanqtlar Fakiiltesi Seramik Boliimii,
Konya/TURKIYE,
sanveroz@gmail.com

OZET

Bu calismada farkli geometrik bigimlerden yola ¢ikilarak tasarlanan ve ti¢ boyutlu
seramik yazici ile iretilen seramik vazolarin tasarim ve {iretim siirecleri
incelenmektedir. Caligmalar tasarlanirken, ¢ikis noktasi olarak ¢okgenler ve parabolik
bigimlerden yararlanilmigtir. Bilgisayar ortaminda ii¢ boyutlu hale getirilen bu
bigimler, seramik malzemenin yapisal 6zellikleri de dikkate alinarak olusturulmustur.
FDM yontemi ile delta model ii¢ boyutlu seramik yazicida iiretilen bu tasarimlarda,
farkli oranlarda renklendirilmis porselen biinyeler ve %25 samot igeren yiiksek
dereceli kil kullanilmistir. Caligma kapsaminda, seramik bir malzemenin tasariminda
yasanan sinirliliklara deginilmis ve baski sirasinda, malzemeden kaynakli hatalara yer
verilmistir. Tasarim siirecinde kullanilan komutlarin, seramik yiizeylerde olusturdugu
farkli etkiler, ayrica bilingli ve bilingsiz olarak ortaya ¢ikan hatalar, seramik formlarin
karakteristik ozelliklerinin 6n plana ¢ikarilmasinda olduk¢a 6nemlidir ve malzemenin
plastik yapisini ortaya ¢ikarmaktadir. Ayrica seramigin baski sirasindaki davranist goz
Oniine alinarak, bilingli olarak yapilan tasarimsal hatalarin, yiizeyde olusturdugu
etkiler incelenmistir. Bunun yaninda seramik vazolarin taban kisimlarinin ve
yiizeylerinin {iretiminde uygulanan farkli yontemler aragtirma kapsaminda
karsilastirmali olarak degerlendirilmistir.

Anahtar Kelimeler: 3B Yazici, Seramik, Dijital Sanat, 3B Baski

3D PRINTED CERAMIC VASES
ABSTRACT
In this study, design and production processes of ceramic vases inspired with different
geometrical shapes and produced with three dimensional printers has been examined.
When ceramics are being designed, polygons and parabolic forms were used as
starting point. These forms which are designed in three dimensions in computer, are
formed taking into account the structural characteristics of ceramic materials. In these
designs printed by delta model three dimensional ceramic printer with FDM method,
colored porcelain in difference amount and high fired clay which contains 25% of
chamotte has been used. Within the scope of the study, the limitations of the design of
a ceramic material and mistakes caused by the material were mentioned. The different
effects of commands on ceramic surfaces in design process, as well as conscious and
unconscious mistakes are very important to bring the characteristics and plastic
features of ceramic forms to the foreground. In addition, considering the behavior of
ceramic in the printing process, the effects of design mistakes made consciously on
the surface have been investigated. In addition to this, the different methods in the
production of the bottom parts and surfaces of the ceramic vases were evaluated
comparatively in the scope of the study.
Keywords: 3D Printer, Ceramics, Digital Art, 3D Printing.
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ABSTRACT

In this study, a prototype of PCB machine which is worked using principle of 3D
printers was designed and produced. Prototype of machine has 3 axises in order to
create paths for electronic circuits for industrial applications. The base electronic
circuit board was placed to the table of machine and the head of PCB machine was
moved using 3D G codes. As a result, the rapid, low-cost, easy to use and high
accuracy electronic circuit paths were produced using PCB machine.

Keywords: PCB machine, electronic circuits, 3D printer, CNC machine, G codes.
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ABSTRACT

In this study, a prototype of ceramic laser marking printer which is used for marking
complex shapes on the surface of the industrial ceramic products was designed and
produced. Prototype of machine had 2 axises in order to follow the paths while laser
was grinding ceramic material for industrial products. The ceramic and wood
materials were mounted on the plate of the machine and the laser head was grinding
the material. As a result, the complex shapes were marked on the surface of ceramic
and wood materials succesfully. Besides, optimum marking speed was determined as
500pixels/mm for ceramic and 1000pixels/mm for wood material as well.

Keywords: Laser marking, 3D printer, ceramic, wood, grinding.
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OZET

Bu calismada Sanayi 4.0 teknolojisi ile olusan gelismeler dogrultusunda Fusion 360
tasarim programinda yapilan modellerin animasyon ve simiilasyonlart incelendi.
Robot kol hareket analiz ve animasyonu ile 3 boyutlu yazici sicaklik analizi ve
animasyon uygulamalari yapildi.

Anahtar Kelimeler: Fusion 360, Simiilasyon, Animasyon

ANIMATION AND SIMULATION WITH FUSION 360
ABSTRACT
This article also examines the use of animation and simulation in the Fusion 360
design program in the direction of developments with Industry 4.0 technology. Robot
arm motion analysis and animation with three dimensional printer temperature.
Keyword: Fusion 360, Simulation, Animation
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OZET

Miihendislik Teknolojisi, giincel teknolojiler ile tersine mithendislik uygulamalari i¢in
yontem ve cihazlar gelistirmektedir. Bu alanda {i¢ boyutlu tasarim ve imalat
teknolojileri gerek malzeme gerekse tiretim yontemi anlaminda siklikla kullanilmaya
baglanmistir. Bu arastirma g¢aligmasinda imalat i¢in tasarim teorisi ile ¢ok boyutlu
yazicilarin iiretim verimliligi ve malzemelerin gerek mekanik 6zellikleri gerekse de bu
geleneksel olmayan yontemler ile tretimdeki tasarim degiskenlerine uyumunun
aciklanmasi hedeflenmistir.

Cok boyutlu yazicilar ile gerek imalat teknolojisi gerekse tasarimin makine tablasina
konumlama degiskenleri gibi uygulamalar ele alinmig olup, yeterli olan malzeme
miktarinda tasarima uygun kiyaslamalar agiklanmistir.

Anahtar Kelimeler: Cok boyutlu yazicilar, Uretim metodlari, Geleneksel olmayan
imalat yontemleri, Tasarim

INVESTIGATION OF THREE DIMENSIONAL DESIiGN AND
MANUFACTURING TECHNOLOGIES EFFECTS OF
MANUFACTURING FOR DESIGN

ABSTRACT

Engineering Technology develops with up-to-date technologies methods and devices
for reverse engineering applications. This area has been used frequently in the sense of
three-dimensional design and manufacturing technology, material and production
method. In this research study, design theory for manufacturing and production
efficiency of multidimensional printers and mechanical properties of materials are
required, but it is aimed to explain these non-traditional methods and compatibility
with design variables in production.

With multidimensional printers, applications such as positional variables on the
machine table of the design have been dealt with as well as manufacturing technology,
and design comparisons have been described in the enough amount of material.
Keywords: Multidimensional printers, Production methods, Non-traditional
manufacturing methods, Design.
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ABSTRACT

Additive Manufacturing (AM), widely known as three-dimensional (3D) printing, is
the process that a product is fabricated layer by layer in Cartesian coordinate system.
Fused Deposition Modelling (FDM) is the most used AM process for functional rapid
prototyping and products reduces the time and material involved in manufacturing.
The purpose of this study is to investigate the effects of 3D printer system vibrations
on the surface roughness of fabricated products. Polyethyletherphthalate Glycol (PET-
G) is used as material for fabrication. Six different filling structures - Rectilinear,
Grid, Triangular, Wiggle, Fast Honeycomb, and Full Honeycomb - were used and for
each structure two different top - two and three - layers implemented. A total of 12
samples specimens were fabricated. The results showed that using Full Honeycomb
filling structure with three top layers is more suitable for surface roughness compare
to the others filling structure used. It can be concluded that the vibration of 3D printer
system considering type of filling structure and number of top layers have a
significant effect on surface quality of product.

Keywords: 3D printer, Vibration, Surface roughness, PET-G.

3B YAZICIDA TiTRESiMIN URUNLERIN YUZEY
PURUZLULUGUNE ETKIiSININ INCELENMES]

OZET

Yaygin olarak ii¢ boyutlu (3D) baski olarak bilinen Eklemeli Uretim (Additive
Manufacturing - AM), bir tirtiniin Kartezyen koordinat sisteminde katmanla tiretildigi
stirectir. Erisim Birikim Modelleme (Fused Deposition Modeling - FDM), fonksiyonel
hizli prototipleme ve iiriin i¢in en ¢ok kullanilan AM siirecidir, tiretimle ilgili zaman1
ve malzemeyi azaltir. Bu ¢aligmanin amaci, 3D yazicr sistem titresimlerinin, imal
edilen iiriinlerin yiizey piiriizliiliigii tizerindeki etkilerini arastirmaktir. Uretim igin
malzeme olarak Polietileterftalat Glikol (PET-G) kullanilmistir. Alti farkli dolgu sekli
- Rectilinear, Grid, Triangular, Wiggle, Fast Honeycomb ve Full Honeycomb -
kullanilmig ve her yapi igin iki farkli iist katman - iki ve ii¢ katman- uygulanarak
toplam 12 test numunesi basilmistir. Basilan triinlerin yiizey piriizliligi 6lgtimleri
yapilarak elde edilen veriler lizerinden karsilagtirma yapilmis ve sonuglar analiz
edilmistir. Sonuglar, ii¢ Uist katmanli 1zgara (Grid) doldurma yapisinin kullanilmasi,
yiizey piriizliligi i¢in diger doldurma yapilarina kiyasla daha uygun oldugunu
gostermistir. Dolgu sekli tiiriine ve iist katmanlarin sayisina bagh olarak 3D yazici
sisteminin titresiminin {irliniin yiizey kalitesi iizerinde 6nemli bir etkisi oldugu
gorilmistir.
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OZET

Anavatan1 Kuzey Mezopotamya olan ve yillardir sofralar siisleyen zeytinin iiretim
maliyeti i¢inde hasat masraflar1 onemli bir yer tutar. Merdiven ve sirik kullanilan
geleneksel hasat yontemlerinde fazla insan isgiicii ihtiyact, iscilik maliyetleri, olumsuz
hava kosullar1 ve engebeli arazi olmasi gibi nedenler zeytin hasat isinde
makinelesmeyi gerekli kilmistir. Hasadin makine ile yapilmasi, zaman ve maliyet
tasarrufu yaninda zeytine de daha az zarar vererek verimin artmasini saglar. Bu teblig
kapsaminda ve firetici ihtiyaglart dogrultusunda yeni bir zeytin hasat makinesinin
kavramsal tasarimi yapilmistir. Bu tasarim islemi Pahl ve Beitz’in sistematik tasarim
yaklasimmna dayanmaktadir. islem; problem tanimlama, formiile etme (fonksiyon
semast), secenckler olusturma ve se¢im seklindedir. Kavramsal tasarimi yapilan
makine, zeytin {ireticilerinin en kisa siirede en ¢ok verimi almasini saglayacaktir.
Anahtar kelimeler: Zeytin hasat makinesi, Sistematik tasarim yaklagimi, Kavramsal
tasarim.

CONCEPTUAL DESIGN OF AN OLIVE HARVESTING MACHINE
ABSTRACT
The cost of harvesting is an important part of the production costs of the olive whose
native soil is the Northern Mesopotamia and which decorates the table for years. In
traditional harvesting methods using ladders and poles, it is necessary to mechanize
olive harvesting for reasons such as human labor need, labor costs, adverse weather
conditions and rugged terrain. The harvesting with the machine saves time and cost, as
well as less damage to the olive to increase yield. Within the scope of this paper, a
conceptual design of a new olive harvesting machine has been made in line with the
needs of producers. The design process conducted is based on the systematic design
approach of Pahl and Beitz. The method applied includes; problem definition,
formulating (function diagram), creating and selecting of variants. The conceptually
designed machine will ensure that olive producers receive the most benefit in the
shortest time possible.

Keywords: Olive harvesting machine, Systematic design approach, Conceptual
design.
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OZET

Endiistri devriminden bu yana iiriin tasarimcisi, sahip oldugu biligsel, sezgisel ve
estetik kabiliyetleri sayesinde yeni iiriin gelistirme faaliyetlerinde etkin bir konuma
sahip olmustur. Ancak endiistri toplumunun enformasyon toplumuna evrildigi
giinimiizde; ozellikle bilgi, iletisim, mikro elektronik ve iiretim teknolojilerinde
meydana gelen gelismeler sonucu; endiistrinin, tasarimcinin becerilerine iligkin
beklentileri degismeye baslamistir. Uretimde dijitallesme ile birlikte bilgisayar
destekli tretimin (CAM) her alanda bu denli yayginlasmasi tasarlama eylemine
dogrudan etki etmekte, 6nceleri yalnizca 3 boyutlu ¢izim/modellemeye hizmet veren
bilgisayar destekli tasarim (CAD) platformlart hem kendi becerilerini arttirmakta hem
de kullanicilarmin kabiliyetlerini gesitlendirmektedir.

Bilgisayar destekli tasarim teknolojisinde yasanan degisimlere bagli olarak
tasarimeinin yetkin olmast beklenen alanlar artmaktadir. Bugiin tasarimcilardan,
kullanict merkezli ihtiyaglara cevap veren estetik formlar yaratmalarimin yani sira
tasarladiklari iiriinlerin malzeme ve bigimsel niteliklerinin belli digsal etkiler altinda
davranislarini  Ongoériilebilmeleri, son iiretim oOncesi farkli parcalarm birbiri ile
iliskilerini simiile ederek test edilebilmeleri, CAM ve hizli prototipleme
teknolojilerine hakim olabilmeleri beklenmektedir. Dogrudan dijital veri yaratiminin
yaninda tersine miihendislik uygulamalar1 sonucu fiziki iriinlerin kolaylikla dijital
veriye doniistiiriilebilmesi, dijital verilerin etkin bigimde kullanilabilmesi sonucu
ortaya ¢ikan sanal/arttirilmis gergeklik uygulamalarinin yayginlagmasi, foto gergekei
goriintiileme ve animasyon teknolojilerinde yasanan gelismeler ve bulut bilisimin
bahsi gegen siireglere dahiliyeti sonucu iiriin gelistirme faaliyeti yepyeni bir boyut
kazanmus, yasanan bu kirilma tasarim araglarmim buna ayak uydurmasi gerekliligini
ortaya ¢ikarmstir. Bu ¢alisma kapsaminda, dijital endiistri ¢aginda iiriin tasarimcisinin
sahip olmasi beklenen teknolojik altyap: ile bilgisayar destekli tasarim araglarmin
degisen ve gesitlenen bu ihtiyaglara cevap verme kabiliyetleri arasindaki iligki, tiriin
tasarimcilarinin kullandiklart bilgisayar destekli tasarim programlarmin yeni bir
ornegi olan Autodesk Fusion 360 programi iizerinden incelenecektir.

Anahtar Kelimeler: Uriin Tasarmmi, Bilgisayar Destekli Tasarmm, Dijitallesme,
Tasarimci Kabiliyetleri

PRODUCT DESIGNER IN THE DIGITAL INDUSTRY ERA: THE
INVESTIGATION OF THE EFFECT OF TECHNOLOGY
THROUGH COMPUTER-AIDED DESIGN TOOLS

ABSTRACT

Since the industrial revolution, product designers have had an effective position in
new product development activities thanks to their cognitive, intuitive and aesthetic
capabilities. However, today when the industrial society evolved into the information
society; industry,,s expectations regarding the ability of product designer has begun to
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change as a result of developments in information, communication, microelectronics,
and production technologies. Along with digitalization in production, computer-aided
manufacturing (CAM) becoming common in every field has a direct 2

impact on design practice. Computer-aided design (CAD) platforms that previously
used for only 3D drafting /modeling have increased both their skills and diversified
the capabilities of their users.

Depending on the developments in computer-aided design technology, the designer's
capability is expected to increase. Besides creating aesthetic forms that respond to
user-centered needs, it is expected from the designers that they can predict the
behaviors of the materials and formal qualities of the products they design under
certain external influences; they can analyze by simulating the relations between the
different parts of their design before final production; they have sufficient knowledge
of CAM, rapid prototyping, and 3D printing technologies.In addition to direct digital
data creation, reverse engineering applications which can easily convert physical
products to digital data; the widespread use of virtual/augmented reality applications
resulting in the efficient use of digital data, the developments in photorealistic
rendering and animation technologies and the involvement of cloud computing in
these processes have resulted in a new dimension in product development activity.
These changes have revealed the need for design tools to adapt to it. Within the scope
of this study, the relationship between the expected technological competence of the
product designer in the digital industry era and the ability of computer-aided design
tools to respond to these changing and diversified needs will be examined through
Autodesk Fusion 360 as a new example of computer-aided design programs used by
product designers.

Keywords: Product Design, Computer-Aided Design, Digitalisation, Designer’s
Ability
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OZET

3 boyutlu (3B) prototipleme, sayisal bir dosya vasitasiyla 3 boyutlu kati nesneleri
katman katman izleme stratejisi ile olusturuldugu bir tiretim siirecidir. Bu teknoloji
karmagik sekillerin hafif ve mekanik 6zellikleri iyi malzeme kullanilarak kisa siirede
iretilmesine olanak saglamistir. Termoplastik filament formunu kullanan eriyik yigma
modelleme (EYM) iiretim yontemi 3 boyutlu prototipleme teknolojisinde genis
kullanim alanina sahiptir. Plastik prototipler kisa siirede ve diisiik maliyetle
uretilmektedir. PLA termoplastik en iyi bilinen iyi mekanik ozelliklere sahip olan
eriyik yigma modelleme malzemesidir. Havacilik endiistrisi hava araglarinin farkli
pargalarinin tiretiminde 3 boyutlu prototipleme yontemini kullanmaya baslamistir ve
rlizgar tiineli testlerinde hizli sonuglar alinmaktadir. Bu ¢alismada, BOEING 737-800
model ugagin olgeklendirilmis 3 boyutlu prototipi EYM teknolojisi kullanilarak
Eskisehir Osmangazi Universitesi, Eskisehir Meslek Yiiksekokulu’nda dénem projesi
kapsaminda tretilmistir.

Anahtar Kelimeler: Eriyik yigma modelleme (EYM), 3 Boyutlu yazici, Katmanh
retim, Havacilik.

FUSED DEPOSITION MODELLING (FDM) APPLICATION in
AVIATION: 3D SCALED MODEL of BOEING 737-800

ABSTRACT
Additive manufacturing is a process of creating three dimensional (3D) solid objects
following a layer-by-layer strategy using a digital file. This technology enables to
build complex shapes using light and good mechanical properties material with
shortest processing times. Fused deposition modeling (FDM) is widely employed in
3D printing technology using termoplastic filament form. The plastic prototypes are
produced in a short-time and at lower cost by extrusion. PLA (Polylactic acid)
termoplastic is the most common FDM material with good mechanical properties. The
aviation industry has already started to use 3D printing technology on different parts
of the aircraft and fast results are obtained in the wind tunnel testing. In this study, a
3D scaled model of BOEING 737-800 aircraft is manufacturated by FDM technology
which is a term project in Eskisehir Osmangazi University,
Eskisehir Vocational School, Department of Mechatronics.
Keywords: Fused deposition modeling (FDM), 3D Printing, Additive Manufacturing,
Auviation.

REFERANSLAR

[1] B. Karagdl, “3D Printing: What does it offer and for whom?,” pp. 1-17, 2015.

[2] M. K. Thompson et al., “Design for Additive Manufacturing: Trends,
opportunities, considerations, and constraints,” CIRP Ann. - Manuf. Technol., vol. 65,
no. 2, pp. 737-760, 2016.

291


mailto:caner-gokce@hotmail.com
mailto:moteyaka@ogu.edu.tr

3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

[3] E. Matias and B. Rao, “3D printing: On its historical evolution and the
implications forbusiness,” 2015 Portl. Int. Conf. Manag. Eng. Technol., vol. 2015—
Septe, pp. 551-558, 2015.

[4] R. E. Laureijs, J. B. Roca, S. P. Narra, C. Montgomery, J. L. Beuth, and E. R. H.
Fuchs, “Metal Additive Manufacturing: Cost Competitive Beyond Low Volumes,” J.
Manuf. Sci. Eng., vol. 139, no. 8, p. 81010, 2017.

[5] T. D. Ngo, A. Kashani, G. Imbalzano, K. T. Q. Nguyen, and D. Hui, “Additive
manufacturing (3D printing): A review of materials, methods, applications and
challenges,” Compos. Part B Eng., 2018.

[6] D. Baussart, “3D Printing and the Aviation Industry: the Likely Impacts of a
Disruptive Technology in the Manufacturing & Designing Processes.,” 2014.

[7] A. Pirjan and D.-M. Petrosanu, “The impact of 3d printing technology on the
society andeconomy,” J. Inf. Syst. Oper. Manag., vol. 7, no. 2, pp. 360-370, 2013.

[8] K. J. A. Brookes, “Aviation finds that extra dimension: 3D manufacturing at 2015
Paris Air Show,” Met. Powder Rep., vol. 70, no. 5, pp. 239-244, 2015.

[9] J. Coykendall, M. Cotteleer, L. Holdowsky, and M. Mahto, “3D opportunity in
Aerospace and Defense,” Deloitte Univ. Press, pp. 1-28, 2014.

[10] S. Junk, W. Schroder, and S. Schrock, “Design of Additively Manufactured Wind
Tunnel Models for Use with UAVs,” Procedia CIRP, vol. 60, pp. 241-246, 2017.

[11] E. Ozbek, S. Durmus, Y. Séhret, and T. H. Karakog, “ELEKTRIK Motorlu Ve
Yiiksek Faydali Yiik OranliMikro SinifiBi riha TasarimiUretimi VeTestleri ,”
Stirdiiriilebilir Havacilik Arastirmalart Derg., vol. 1, no. 2, pp. 80-91, 2016.

[12] S. Brischetto, A. Ciano, and C. G. Ferro, “A multipurpose modular drone with
adjustable arms produced via the FDM additive manufacturing process,” Curved
Layer. Struct., vol. 3, no. 1,pp. 202-213, 2016.

[13] G. D. Goh, S. Agarwala, G. L. Goh, V. Dikshit, S. L. Sing, and W. Y. Yeong,
“Additive manufacturing in unmanned aerial vehicles (UAVs): Challenges and
potential,” Aerosp. Sci. Technol., vol. 63, no. December, pp. 140-151, 2017.

[14] R. C. Fordham, “Airport Planning in the Context of the Third London Airport,”
Econ. J., vol. 80, no. 318, p. 307, 1970, page 38.

292



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

Ref_Num: 17
DIiJITAL ENDUSTRI MIMARISININ SiYAH TUGLALARI:
3 BOYUTLU KARBON ELEKTRONIK CIHAZLAR

Serap CELEN

Ege Universitesi, Miihendislik Fakiiltesi, 35100, Bornova, IZMIR, TURKIYE.
serap.celen@ege.edu.tr

ABSTRACT

Sanayi 4.0 konsepti ile elektronik sensorlerin kullannminin diinya c¢apinda
yayginlasmastyla birlikte {i¢ boyutlu baski teknolojisi ile iiretim arastirmalarina merak
her gegen giin artmaktadir. Ticari {i¢ boyutlu yazicilarin ¢6ziiniirliiklerinin artmast,
farkli 151k gegirgenlikleri ve mekanik, elektriki 6zelliklere sahip filamentlerin imalati
gibi sebeplerle 6l¢lim, tanima, pozisyon/yer degistirme algilama, nem, sivi seviyesi,
durum ve ivme gibi ozellikleri igeren kapasitif algilama sensorlerinin imalatinda
kullanimlarima olanak saglanmustir. Bu sayede tekrar sarj edilebilen pillerden su
filtrelerine, stiperkapasitorlerden aktiiatorlere kadar yilda birka¢ bin tonluk imalat
ihtiyaci bildirilen karbon nanotiip imalati gibi zor ve pahali yontemlere gore kolay
uygulanabilen ve diisik maliyetli bir alternatif altyapi olusturmustur. Bu ¢aligmanin
amaci, iki boyutlu baski elektronik teknolojisindeki iiretim basamaklarini ortadan
kaldiran avantajli bir uygulama olmasi bakimindan ii¢ boyutlu baski teknolojisinin
dijital endiistrideki vazgegilemez 6zellikleri literatiir arastirmalari ile rapor edilecektir.
Anahtar Kelimeler: karbon elektronik cihazlar, 3B baski, sanayi 4.0

BLACK BRICKS IN THE ARCHITECTURE OF DIGITAL

INDUSTRY: 3D PRINTED CARBON ELECTRONIC DEVICES
OZET
Curiosity of 3D manufacturing technology is growing day by day due to world-wide
usage of electronic sensors with Industry 4.0 concept. Novel filaments with their
different mechanical, electrical properties and transparency characteristics enable the
production of capacitive sensing sensors for measurement, detection,
position/displacement perception, humidity, liquid level, situation and acceleration
applications with commercially-used 3D printers in high resolution. Thanks to this
improvement 3D printing was established an alternative infrastructure instead of
expensive and complex manufacturing methods such as carbon nanotubes which was
reported its needing several thousand tons in a year in the production of components
from rechargeable batteries to water filters, super capacitors to actuators. The aim of
this present study is to report indispensable characteristics of 3D printing as an
advantageous application which terminated the needing of extra production steps in
2D printed electronic device technology for digital industry with background literature
investigations.
Keywords: carbon electronic devices, 3D print, industry 4.0
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BUYUK VERINIiN BULUT ROBOTLARINDAKiI ONEMi
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OZET

Her gecen giin artan insan niifusu birlikte insanlarmn ihtiyaglar: da dogru orantilt olarak
artmaktadir. Ancak bu ihtiyaglara duyulan talebe karsilik tiriin arzi eksik kalmakta
veya yeterli kalitede iiriin {iretilememektedir. Bu {iriin ve hizmet ag1gim kapatmak i¢in
robotlart hayatimizda daha islevsel ve aktif bir sekilde kullanmamiz gerekmektedir.
Bu ¢aligmada robotlarin hayatimizda kullanilabilmesi i¢in robotik teknolojisine
entegre edilmeye baglanan bulut teknolojisinden kisaca bahsedilerek, giiniimiizde
bulut teknolojisi ve robotik alaninin birlesmesiyle ortaya ¢ikan Bulut Robotigi konusu
ve ¢aligma alanlar1 hakkinda bilgiler verilecektir.

Anahtar Kelimeler: Bulut teknolojisi, Bityiik Veri, Bulut Robotlari, Yapay Zeka

ABSTRACT

With the ever-increasing human population, people's needs are increasing. However,
in response to the demand for these needs, the supply of the product is in short supply
or the product can not be produced with sufficient quality. We need to use robots more
functionally and actively in our lives to close this product and service gap. In this
study, we will briefly discuss the cloud technology that has been started to be
integrated with robotic technology so that robots can be used in our lives. Nowadays,
information about cloud robotics and work areas arising from the combination of
cloud technology and robotics field will be given.

Keywords: Cloud Technology, Big Data, Cloud Robots, Atrtificial Intelligence
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OZET

Bu ¢aligmada PCB (Printed Curciut Board) baski devre kart1 tiretimini herhangi bir
kimyasal isleme gerek kalmadan kazima ve delme islemi ile (CAM yontemi ile)
yapabilen bir 3B yazic1 gergeklestirilmistir. PCB router sistemi tasarimi tamamlanmig
PCB gizimlerini CNC mantig1 ile plaka iizerine yazdirmaktadir. Ug eksende hareket
Ozgiirliigiine sahip olan sistem kartlarin iizerinde kazima, ¢izme ve delme-kesme
islemini yapmaktadir. Eksenler arasindaki hareket step motorlar ve vidali miller
yardimi ile saglanmaktadir. PCB iizerindeki iletken yollarin ve deliklerin ¢ikarilmast
icin 12 VDC mini dremel kullanilmistir. Sistemin kontrolii ve bilgisayar ile iletigimi
icin Arduino uno mikrodenetleyici karti, step motorlar ve dremelin siiriilmesi igin
RAMPS 1.4 siiriicii kartt kullanilmigtir PCB router sistemi tasarimi ile 6n plana
cikmaktadir. Benzerlerindeki kayis kasnak sistemi ekarte edilimis olup kuvvet
kaplinler yardimui ile direkt iletilip mekanizma isletilmektedir. Kompakt ve minimalist
tasarimyi, taginabilirlik 6zelligi ile tam bir biitiin olusturmaktadir. Yazilimsal olarak ta
yakalanan minimalistlik olgusu basit arayiizii kolay kullanimi ve hizli kalibrasyon
islemi ile cihazin herkes tarafindan kullanilabilmesi amaglanmistir. Cihaz tasariminda
sistemin caligtirilmasi ile birlikte 6n panelde giilen yiizii andiran led aydinlatmasi
eklenmis ve sisteme “SMILE PCB ROUTER GYY1” ismi verilmistir.

Anahtar Kelimeler: PCB Router, Arduino uno, RAMPS 1.4, Smile Pcb Router
GYY1

ABSTRACT

In this study, a PCB printer (Printed Circuit Board) has been designed to print PCB
production without the need for a chemical process by means of scraping and drilling
(CAM method). PCB router system print the completed PCB drawings with CNC
raster on the plate. The system, which has three-axis motion freedom, performs
scraping, drawing and drilling-cutting operations on the cards. It is provided with the
help of motorized and screwed miller. PCB and 12 VDC mini dremel are used.
Arduino uno microcontroller card, stepper motors and RAMPS 1.4 driver card for
dremelin driving are used for communication with system board and computer. PCB
router system is the design priority. The belt pulley system is likewise excluded or the
mechanism is operated directly by the help of difficult couplings. The compact and
minimalist design is fully integrated with the portability feature. Minimality is a
simple interface aimed at easy to use and fast calibrating operation of the device. The
design and operation system of the device is accompanied by a smiley face and intel
LED illumination on the front panel and the system is named "SMILE PCB ROUTER
GYY1"
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ABSTRACT

In automation, various indicator LEDs are used to continuously monitor the status of
the operating devices.Not only it is difficult to follow errors in physically bigger
machines visually from the panel in case of error, but it may also require more than
one human operator.

The above problem can be overcome by employing today’s developing Web and IoT
technologies.In this paper, we describe such a methodology based on the ESP8266
SoC WiFi module and the WebSocket protocol. With the ESP8266 WiFi module,
which is cheap and commonly available, it is relatively easy to monitor the operating
status and input / output data of industrial automation devices. Moreover,
theWebSocket technology can enable one Access information dynamically via a
mobile device anywhere in the world.

In this paper, we present how the above tools can be combined effectively to develop
a software tool to monitor physically bigger machines operated by ELIAR, a leading
company in the textile automation industry in Turkey. In particular, we present how
the status information on the digital output module T7D0O32, which is part of the
remote input / output device of T7RIO produced by ELIAR, can be instantly
monitored wirelessly via mobile devices including smartphones and how this
technology can be extended to similar applications.

OZET

Endiistriyel kontrol cihazlarinda bulunan LED’ler, cihazin durumunu gézlemlemek
icin kullamlir. Bir hata durumunda operator veya teknisyen kontrol cihazmnin
yerlestirildigi panonun bulundugu bélime gidip gozlem yapmalidir. Biiyik
endsiitriyel otomasyon makinalarinda ise bu iglem birden fazla insan gerektirebilir.
Yukaridaki problem, giiniimiiziin gelismekte olan Web ve loT teknolojilerinin
kullanilmasiyla ustesinden gelinebilir. Bu yazida, ESP8266 SoC WiFi modiili ve
WebSocket protokoliinii temel alan bir metodoloji agiklanmaktadir. ESP8266 WiFi
modiilii ile endiistriyel otomasyon cihazlarinin ¢alisma durumunu ve giris / ¢ikis
verilerini izlemek kolaydir. Dahasi, WebSocket teknolojisi diinyanin herhangi bir
yerindeki bir mobil cihazdan bir bilgiye dinamik olarak erismesini saglayabilir.

Ornek uygulama olarak, Tiirkiye’de tekstil otomasyon endiistrisinde lider firma olan
ELIAR tarafindan dretilen, ozellikle tekstil otomasyonunda kullanilmak igin
tasarlannmug, T7RIO isimli uzak giris/cikis kontrol cihazinin bir modulii olarak gérev
yapan T7D0O32 isimli initenin dijital ¢ikis durumu, websocket protokolii ile ESP8266
islemcisinin igindeki sunucuya gonderilecektir. Sunucuya herhangi bir mobil cihaz ile
baglanarak dinamik olarak sunucudaki verileri anlik olarak izlemenin mimkim
olacagi ve bu teknolojinin benzer uygulamalara nasil genisletilebilecegi
gozlemlenecektir
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OZET

Big Data karmasik iliskilerin tanimlanmasimi saglayan yeni bir strateji olarak
tanimlanabilir. Big Data sadece veri veya elde edilen kanitlarin kullanilmasryla degil
ayn1 zamanda sayisiz bagimli ve bagimsiz degiskenin algoritmas: yoluyla verilere
anlam yiiklemesi yapar. Bu siiregte artan veri miktariyla dogru orantili bir sekilde Big
Data sisteminin de kademe kademe daha bilge bir dogaya kavustugu soylenebilir.
Kurumlarin Big Data sistemini dogru kullanabilmeleri i¢in diger tiim sistemlerini Big
Data’ ya uyumlu hale getirmeleri gereklidir. Kurumlar gerekli degisimleri anlamadan
ve hayata ge¢irmeden Big Data’ y1 kullanilmaya ¢alisirlarsa verilerin daha diizenli
olmasini bir kenara birakin ellerinde anlamlandiramayacaklar biiyiikliikte patlamis
veri ile bag basa kalabilirler.

Anahtar Kelimeler: Big Data, Cevresel Degisim, Karar Vermenin DNA’s1.

A NEW STRATEGY DESCRIBING COMPLEX RELATIONSHIPS:
BIG DATA

ABSTRACT
Big Data can be described as a new strategy used to identify complex relationships.
Big Data makes analyses by using the data or evidence obtained as well as by means
of numerous dependent and independent variable algorithms. Therefore, in this
process, the Big Data system gradually becomes wiser in a direct proportion to the
increasing amount of data. It is necessary for organizations to make all their systems
compatible with Big Data to use the Big Data system correctly. Without the necessary
changes, they might face large volume of data that they cannot cope with, and it
would be impossible for them to make use of better organized data.
Key Words: Big Data, Environmental Change, The DNA of Making Decisions.
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Ref_Num: 105
WEAR PROPERTIES OF SLA TYPE 3D PRINTED CNT
REINFORCED NANO COMPOSITES

Altug Akpinar, Bedri Onur Kucukyildirim

ABSTRACT

3D printings begin to find more application in the manufacturing area. However, 3D
printed materials have limited mechanical properties. Nanocomposites are the
combinations of two or more phases that at least one of these phases is a nanomaterial.
It is known that the CNT reinforcement in the composites increases the mechanical
properties of materials, especially wear resistance, due to the specific structure of
CNTs. Thus, it is important to study the enhancement of wear properties of 3D
printing materials by CNT reinforcements.

The aim of this study is to print CNT reinforced nanocomposite photopolymer resins
by SLA type 3D printers and achieve improved wear properties. For this reason, SLA
type printed base and nanocomposite materials are subjected to ball-on-disc wear tests
in order compare their wear properties. Specific wear ratios and friction coefficient
results between the 100Cr6 steel ball and samples are examined and compared in
order to discuss the effects of CNT on the improvement of wear properties.
Keywords: Carbon nanotube, Nano composite, 3D Printing, Wear Properties
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Ref_Num: 106
3D PRINTING OF LOW TEMPERATURE FUSIBLE METAL
ALLOY IN FDM TYPE 3D PRINTER

Hulusi DELIBAS™ and Necdet GEREN?

Adana Science and Technology University, Mechanical Engineering Department,
Adana
2Cukurova University, Mechanical Engineering Department, Adana

OZET

Bu calismada agik kaynak ergiyik biriktirmeli 3 boyutlu (3B) yazic1 kullanilarak,
diisiik sicaklikta eriyebilen metal alagimin yazilmasi i¢in ekstriizyon sicaklifi, yazma
hizi, besleme orani ve nozill malzemesi gibi proses parametrelerinin etkisi
incelenmistir. Caligma Oncelikle baski esnasinda diizgiin ¢izgi yapisi elde etmeye
odaklanmaktadir. Daha sonra basit bir {i¢c boyutlu nesne i¢in baski sonuglari verilir.
Baski iglemi performansi baski testleri ile termal kamera ve "k" tipi 1sil ¢ift
(thermokupl) kullanilarak degerlendirilmistir. Orijinal olarak bir kompozit plastik olan
acrylonitrile-butadiene-styrene (ABS filament) igin gelistirilmis olan bir 3B yazicida
eriyebilir metal alagiminin uygun sekilde basilmasi i¢in ¢6ziilmesi gereken sorunlar ve
¢oziim Onerileri tartisilmaktadir.

Anahtar Kelimeler: 3 boyutlu yazici, Ergiyik biriktirmeli modelleme ve Eriyebilen
alasim

ABSTRACT

Printing of the fusible metal alloy that can easily melt at low temperature, were
proposed via changing process parameters such as extrusion temperature, printing
speed, feed rate and nozzle material by using an open source fused deposition
modelling (FDM) type 3D printer in this research. Study firstly concentrates on
obtaining uniform line structure during printing then it gives the printing results for
simple three-dimensional object. During the experiments printing process was
evaluated with thermal image viewer and “k” type thermocouple. It introduces
problems, discusses solutions and improvements for the proper printing of the fusible
metal alloy using a printer originally developed for acrylonitrile-butadiene-styrene
(ABS filament), a hard composite plastic.

Keywords: 3D printing, Fused deposition modelling (FDM) and Fusible alloy.
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KATMANLI iIMALATTA DESTEK YAPISININ KALINTI
GERILME UZERINE ETKIiSiNiN SIMUFACT ADDITiVE
YAZILIMI iLE SIMULASYONU

Ahu CELEBI*, U. Giilsiim SEZIS
Celal Bayar Universitesi Miihendislik Fakiiltesi Metalurji ve Malzeme Miihendisligi

Boliimii, Manisa/Tiirkiye
ahu.celebi@cbu.edu.tr, gsezis@gmail.com

OZET

Katmanli imalat yOntemi, {iriin i¢in geleneksel yontemin saglayamadigi tasarim
optimizasyon 6zgiirligii saglamaktadir. Bu yontemde mithendislik siirecini yiiriitmek
icin tamamlayict araglar gereklidir. Simufact additive, MSC Software'in bu siiregte
¢oziim saglayan bir simiilasyon aracidir. Bu ¢aligmada simufact additive programi ile
katmanli imalat yontemi tarafindan iiretilmis olan pargalarin konumlarinin dikey ve
yatay olacak sekilde uyarlanmasi ve bu pargalar tizerinde meydana gelen gerilmelerin
simiilasyon destekli yapi ile gozlemlenmesi hedeflenmistir. Katmanli imalat
yontemiyle iretilen parganin simufact additive programu ile destek yapisinin kalinti
gerilmeler ve parga yiizeyinde olusan carpilmalar {izerine olan etkisi arastirilmig ve
dikey ile yatay konum arasindaki farkli gerilme ve ¢arpilma sonuglari irdelenmistir.
Anahtar kelimeler: « Katmanl imalat ”, *“ Simufact Additive ”, « Simiilasyon”, *“ 3B”

SIMULATION WIiTH SIMUFACT ADDITiVE SOFTWARE OF THE
EFFECT ON RESIDUAL STRESS OF SUPPORT STRUCTURE iN
THE ADDITIVE MANUFACTURING

ABSTRACT

The layered manufacturing method presents the freedom of design optimization that
can not be achieved with traditional methods. In this method, complementary tools are
required to carry out the engineering process. Simufact additive is a simulation tool
provided by MSC Software for this process. In this study, simufact additive program
is adapted to be vertically and horizontally the positions of the parts produced by the
additive manufacturing method, and it is aimed to observe the stresses on these parts
with simulation supported structure. Investigation of the effect on the distortions on
the part surface and residual stresses of supporting structure of the part produced by
additive manufacturing method with simufact additive program, and the results of
different stresses and distortions between vertical and horizontal position are
examined.

Key words: “ Additive Manufacturing”, “Simufact Additive”, “ Simulation” , “3D ”

Kaynaklar

[1]. «Wohles Report,» Wohlers Associates, ABD, 2013.

[2]. «Katmanli imalat Teknolojileri ve Havacilik Uygulamalar1 Sektor Degerlendirme
Raporu,» Thinktech STM Future Technology Institute, Istanbul, 2016.

[3]. N. KARA, «Havacilikta Katmanl imalat Teknolojisinin Kullanimi,» Miihendis ve
Makina, cilt 54, no. 636, pp. 70-75, 2013.

[4]. «Solution Brief-Simufact Additive Optimizing the Additive Manufacturing
Process,» MSC Software Corporation, Kaliforniya, 2016.

308


mailto:ahu.celebi@cbu.edu.tr

3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

[5]. L. S. BERTOL, W. K. JUNIOR, P. F. SILVA ve . C. AUMUND-KOPP,
«Medical design: Direct metal laser sintering of Ti—6Al-4V,» Materials and Design,
no. 31, p. 3982-3988, 2010.

[6]. C. CHUA ve K. LEONG , «Rapid prototyping: principles and applications in
manufacturing,» Wiley, New York, 1998.

[7]. C. BRANCHER, «Materials Solutions 3D Printing/DMLS, Expectation to
Enlightenment,» EOS UM, 2013.

[8]. «http://www.netformmetal.com/simufact _additive.asp,» Erisim tarihi:
01.02.2018].
[9]. H. SCHAFSTALL, «MSC additive manufacturing,»

https://www.simufact.com/simufact-additive.html. Erigim tarihi: 30.01.2018

[10]. B. ERTUG, A. ODABASI, N. ERUSLU ve O. ADDEMIR, «Dékiim
Pargalarinda Distorsiyon,»
https://www.metalurji.org.tr/dergi/dergi134/d134 106111.pdf. Erigim tarihi:
01.02.2018.

[11]. «https://abs.firat.edu.tr/dersler.../b9 1afcdabbbbdb0d35¢cc3cb09990ccteel b3
335a_ 214,» Erisim tarihi: 03.02.2018.

[12]. J. PULLIN ve A. OFFEN, «Back to the Drawing Board - Addressing the design
issues of RM,» Rapid News Publications Plc, ingiltere, 2008.

[13]. «adn.dpu.edu.tr/pluginfile.php/10219/course/overviewfiles/MEI%20GENEL
.pdf?...,» Erigim tarihi: 30.01.2018.

[14]. P. MERCELIS ve J.-P. KRUTH, «Residual stresses in selective laser sintering
and selective laser melting,» Rapid Prototyping Journal, cilt 5, no. 12, pp. 254-265,
2006.

[15]. Simufact Additive Simulation Program.

309



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

Ref_Num: 118
THE EFFECT OF THREE DIMENSIONAL PRINTED INFILL
PATTERN ON STRUCTURAL STRENGTH

Hilmi Saygin SUCUOGLU, /smail BOGREKCI, Pinar DEMIRCIOGLU, Asli
GULTEKIN

Adnan Menderes University, Faculty of Engineering, Mechanical Engineering
Department, Aydin

ABSTRACT

The aim of this study is to analyze and obtain the impact of the infill pattern on
structural strength for 3D printed objects using (Polylactic Acid) PLA material via
Fused Deposition Modeling Technique (FDM). Linear, hexagonal and diamond types
of infill patterns were selected to investigate as they are the most common for FDM.
The tensile test specimens were created and prepared for simulation through
Computer Aided Design (CAD) and analyzed with Computer Aided Engineering
(CAE) methods.

For the tensile test simulation; all of the specimens were prepared with 50% infill
density. Shell of the specimens were created with the thickness of 0.8 mm, the
structure was designed and supported with linear, diamond and hexagonal types of
infill patterns. Layer heights were selected as 0.4 mm to decrease the analysis and
printing time. A new type of infill pattern named as pyramid was also proposed and
developed to obtain better results from the 3D printed objects. Nodal displacement
was applied as 0.04 mm to specimens as 8 steps to create realistic tensile test
simulation. For comparison; the key parameters for structural strength and pattern
influence were obtained from the simulation results.

Obtained results showed that the equivalent maximum stress is in the range between
7.6 to 68.6 MPa for the raw PLA, it is up to 112.3 MPa for diamond. The other
significant observation is the stress value for the specimen with diamond infill reached
70.7 MPa that is close to Ultimate Tensile Strength (UTS) of PLA in the fifth step. It
can be assumed from the results that specimens with linear, hexagonal and diamond
are broken at the third or fourth steps of the tensile simulation as they were created
with 50% infill density and their UTS is about 35 MPa. Range from 2 to 12 MPa
occurred stress differences can be observed for each pattern between first and fifth
steps. The diamond pattern shows the highest values. This can be due to a low density
and infill structural shape effect. For the structural strength the patterns can be listed
from high to low as Hexagonal > Linear > Diamond.

Keywords: Computer Aided Engineering, Fused Deposition Modeling Technique,
Tensile Test Simulation, Polylactic Acid, 3D Printing Infill Pattern

UC BOYUTLU BASKI DOLGU DESENININ MUKAVEMETE
ETKISI

OZET

Bu c¢aligmanin amaci; Ergiterek Yigma ile Modelleme teknigiyle (FDM-Fused
Deposition Modeling), Polilaktik Asit (PLA-PolylacticAcid) malzeme kullanilarak
olusturulan dolgu geometrisinin mukavemete olan etkisinin analiz edilmesi ve
kiyaslanmasidir. Kiyaslama ve analiz igin; yaygin olarak kullanilmasindan dolay:
dogrusal (linear), altigen (hexagonal) ve elmas (diamond) tipi geometriler segilmistir.
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Cekme testi numuneleri Bilgisayar Destekli Tasarim (CAD-ComputerAided Design)
metotlar1 kullanarak hazirlanms ve Bilgisayar Destekli Miihendislik (CAE-Computer
Aided Engineering) yontemleriyle analiz edilmistir.

Cekme testi simiilasyonu i¢in tiim numuneler %50 doluluk oraniyla hazirlanmistir.
Orneklerin kabugu (shell) 0,8 mm kalinlikta olusturulmustur. 3B baski numuneleri,
dogrusal, altigen ve elmas tipi dolgu tiirleriyle tasarlanmis ve iretilmistir. Analiz ve
baski siiresini azaltmak i¢in katman yiikseklikleri 0,4 mm olarak se¢ilmistir. Ayrica,
baski tiriinlerinden daha iyi sonuglar alabilmek i¢in piramit olarak adlandirilan yeni
bir geometrik dolgu tipi tasarlanmistir. Gergekgi ¢cekme testi simiilasyonu olugturmak
i¢cin numunelere 8§ adimda, 0,04 mm degerinde diigiimsel (nodal) yer degistirmeler
uygulanmistir.

Mukavemete etkisi olan anahtar parametreler simiilasyon sonuglarindan elde
edilmistir. Elde edilen sonuglar; olusan maksimum gerilimin, dékme PLA ile
olusturulan numune i¢in 7,6 ile 68,6 MPa araliginda oldugu halde, elmas dolgulu
numune i¢in 112,3 MPa'ya kadar yiikseldigini gostermistir. Diger bir 6nemli nokta
olarak, elmas dolgulu numunenin stres degeri, besinci asamada ham malzemenin son
¢ekme mukavemetine (UTS-Ultimate Tensile Strength) yakin olan 70,7 MPa degerine
ulasmis olmasidir. Numunelerin %50 doluluk oraniyla tretilmesinden dolayr UTS
degerleri 35 MPa olarak kabul edilerek simiilasyonun figiincii veya dordiincii
basamaklarmmda  kirildigi  sonucuna  varlabilir.  Olusturulan  farkli  dolgu
geometrilerinde; yaklasik 2 ile 12 MPa araliktaki gerilme farklar1 birinci ve besinci
adimlar arasinda gozlemlenmistir. En yiiksek gerilim elmas geometri i¢in olugmustur.
Bu durum en diisiik yogunluk ve geometriye bagli olarak agiklanabilir. Sonug olarak,
yapisal mukavemet degerlendirmesi (Altigen> Dogrusal> Elmas) seklinde elde
edilmistir.

Anahtar Kelimeler: Bilgisayar Destekli Miihendislik Ergiterek, Yigma ile
Modelleme Teknigi, Cekme Testi Simiilasyonu, Polilaktik Asit, 3B Baski Dolgu
Deseni
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ABSTRACT

Three-dimensional printers are a rapidly developing technology that is used in many
places today. In this research, we have examined the developments in the field of
health of the three-dimensional printers which are frequently used today. Three-
dimensional (3D) bioprint has become a powerful tool for the design and full
placement of biological materials, including living cells, nucleic acids, drug particles,
proteins and growth factors, to revitalize tissue anatomy, biology and physiology.
Bioprinting has evolved considerably over the last decade and has been widely used in
the manufacture of live tissue for a variety of applications. Most patients have solved
the problem of tissue damage and organ transplantation with three-dimensional
bioprinteres with custom-made models thanks to the developing technology. In this
study, three-dimensional bio-printer technology is introduced, tissue engineering,
regenerative medicine and so on. applications and uses in the field of health have been
examined.

Keywords: Biyoprinter, tissue engineering, Artificial organ
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OZET

Dijital para birimleri ve ekosistemleri, bircok anahtar teknolojinin uyumlu ve yenilik¢i
bir yaklagimla birlestirilmesi ile hayat bulmustur. Bu teknolojileri ilk kullanan dijital
para birimi olmas1 sebebi ile Bitcoin, dijital para ekosisteminin altin standard1 olarak
kabul edilmektedir. Bitcoin protokoliiniin kullandigi teknolojilerden biri olan blok
zinciri, tamm geregi lmb ile smirlandirilmis ve onaylanmig islemler listesini
barimndiran, fikir birligi algoritmasinin parametrelerine uygun bloklardan olugmaktadir.
Bu Imb’lik sinir, yaklasik olarak saniyede en fazla 7 adet islemin onaylanmasini
saglayabilen bitcoin protokoliiniin 6lgeklenebilirligini 6nemli 6l¢tide sinirlamaktadir.
Artan islem taleplerinin sistemin cevap verebilecegi maksimum degeri ge¢mesi,
beraberinde transfer icretlerinin artmasina ve ekosistemin kiigiik ¢apli islemler
gerceklestiren standart kullanicilar i¢in karli olmayan, kullanilamaz bir hal almasina
neden olmustur. Yildinm agi (Lightning Network-LN), gelistiriciler onderliginde
Olceklenebilirlik probleminin ¢oziimiine yonelik sunulmus radikal bir Oneridir.
Yildirim agi 6zetlenmis zaman kilitli sozlesmeleri (Hashed Timelock Contracts-
HTLC) kullanarak esler arasi ¢ift yonli giivenli 6deme kanallar1 olusturmaktadir.
Digiimler arast bu 6deme kanallari agi, blok zincirinden kismen bagimsiz ikincil bir
islem katmani sunmakta ve her islemin agda yaymlanmasmm oniine gecerek blok
zincirine diisen gorevi hafifletmeyi amaglamaktadir. Bu ¢aliymada yildinm aginin
calisma yapisi detayli bir sekilde incelenmis, Onermis oldugu ¢6ziim bitcoin
protokoliiniin izledigi ¢izgide giivenilirlik, giivenlik ve kullanilabilirlik acisindan
degerlendirilmistir.

Anahtar Kelimeler: Bitcoin, Blok zinciri, Yildirim agi

"LIGHTNING"™ EFFECT ON BLOCKCHAIN TECHNOLOGY

ABSTRACT

Digital currencies and ecosystems have come to life through the combination of many
key technologies with a harmonious and innovative approach. Bitcoin is considered as
the gold standard of digital currency ecosystem because it is the first digital currency
to use these technologies. The blockchain, one of the technologies used by the Bitcoin
protocol, consists of blocks which contain a list of validated transactions, that are
limited to 1mb by definition and compatible with the parameters of the consensus
algorithm. This 1mb limit significantly limits the scalability of the Bitcoin protocol,
which allows approvals of approximately up to 7 transactions a second. Increased
transactional demands exceed the maximum value that the system can respond to,
resulting in increased transfer fees and an unprofitable, unusable status for standard
users who perform small-scale operations on the ecosystem. The lightning network is
a radical proposal for solving the scalability problem led by developers. The lightning
network uses the hashed timelock contracts (HTLC) to create peer-to-peer
bidirectional secure payment channels. The inter-node network of payment channels
presents a secondary transaction layer that is partially independent from blockchain,
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aims to alleviate the overhead of the system by preventing each transaction from being
broadcast on the network. In this study, the structure and principles of the lightning
network was examined in detail, and the proposed solution was evaluated in terms of
reliability, security and usability.

Keywords: Bitcoin, Blockchain, Lightning network
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OZET

Gorsellestirme her zaman matematigin zihinde canlandirilmasinda 6nemli bir bilesen
olmustur. Soyut yapisindan dolay1 zor anlasilan matematik, ¢akil taglari, abakiisler,
grafikler, diyagramlar ve cesitli geometrik sekil ya da modeller yardimi ile yillar
boyunca daha anlasilir hale getirilmek istenmistir. Bu yardimei elemanlar ile insan, dig
diinya ile soyut kavramlar arasinda iliski kurabilmektedir. Cebirsel yapilarin
geometrik ifadelerle sunulmasi, 6grencilere bir fiziksel modelden hareketle mantiki
teorinin nasil kuruldugunu goéstermeye yardimci olmaktadir. 3 Boyutlu (3B) Baski
Teknolojisi, matematigin ispatlarmi gorsellestirmeye yardimei olan yeni bir yontem
olarak goriilmektedir. Bu teknoloji normal iretim yontemleriyle iretilemeyecek
topolojik nesnelerin  simdiye kadar oldugundan daha erisilebilir olmasini
saglamaktadir. Bu ¢aligmada, 3B baski teknolojilerinden FDM yontemi incelenmis ve
topoloji hakkinda genel bilgiler ile birlikte 6rnek bir ¢aligma olarak Klein Sisesinin bu
yontemle iretim siireglerinde karsilasilan duruma 6zel problemler ele alinmustir.
Anahtar Kelimeler: FDM, Ergiyik Biriktirme Modelleme, Klein Sisesi, Topoloji

ABSTRACT

Visualization has always been an important component in the mentalization of
mathematics. Mathematics that is difficult to understand because of its abstract nature;
pebbles, abacus, graphs, diagrams and various geometric shapes and patterns to
become apparent over the years with the help has been requested. Human with this
helpers can establish a relationship between abstract concepts with the outside world.
The presentation of algebraic structures as geometric expressions helps students
demonstrate how logic theory is constructed by moving from a physical model. 3D
Print Technology is seen as a new way of helping to visualize the proofs of
mathematics. This technology ensures that topological objects that can not be
produced by normal production methods are more accessible than they are up to now.
In this study, FDM method of 3D printing technologies is examined, general
information about topology is given and as an example study, problems specific to the
situation encountered in production process of Klein bottles are discussed.

Keywords: FDM, Fused Deposition Modeling, Klein Bottle, Topology
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OZET

Hizli prototipleme olarak da bilinen 3D baski, malzeme katmanlarmnin ardisik
dizilmesi sureti ile 3 boyutlu nesnelerin olusturuldugu tiretim teknolojisine verilen
genel addir. Tip ve kitle cogaltim alanlarinda, 6zellikle bu yazicilarin islev gordigi
materyallerde, teknolojik olarak birgok atilimm yapilmasina 3D baski teknolojisi
olanak sunmustur. Son gelismeler titanyumun 3D baski siirecinde bir yap1 malzemesi
olarak kullanilmasina izin verildigini gostermistir. Titanyum istiin dinamik ve statik
ozellikleri sayesinde biyomedikal uygulamalarda bir fenomendir. Buna karsin
titanyum implantlarin canli doku uygulamalarinda uygulanan yoriingenin benzersiz
anatomisi, ortaya ¢ikan cerrahi yaklasim zorluklar1 ve kemik ile arasindaki uygun
olmayan modiiler ozellikleri gibi dezavantajlar1 vardir. 3D Baskinin hastaya 6zgi
anatomik verileri kullanilarak bilgisayar tasarimmna gore karmasik biyomedikal
cihazlar tretmesi ile bu olumsuzluklarin ortadan kalkmasi Ongiiriilmektedir.
Calismada 3D bask: teknolojisi ve avantajlari hakkinda ¢alisma yapildi. 3D baski
teknolojisinin titanyum implantlar tizerindeki etkileri ve avantajlar iizerine uygulama
yapildi ve bilgi verilmesi hedeflendi.

Anahtar Kelimeler: 3D baski, Titanyum implant, Biyomedikal Uygulamalar.

ABSTRACT

The generic name given to the production technology in which 3D objects are created
by sequential arrangement of materiallayers, also known as rapid prototyping or 3D
printig. 3D printing technology has made it possible for many technological break
throughs in medical and mass reproduction fields, especially in materials that these
printers function. Recent developments have shown that titanium is allowed to be used
as a building material in the 3D printing process. Titanium is a phenomenon in
biomedical applications due to its superior dynamic and static properties. The unique
anatomy of the orbital in living tissue applications of titanium implants, biologic
inconveniences such as emerging surgical approach difficulties and inadequate
modularity between bone and implants are predicted to be solved by the commitment
of 3D Production to produce complex biomedical devices according to computer
design using patient specific anatomical data. In this study, it is aimed to give brief in
formation about 3D printing technology and its advantages and to give information
about the effects and advantages of 3D printing technology on titanium implants.
Keywords: 3D Printing, Titanium Implant, Biomedical Applications.

319



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

REFERENCES

[1].Mishra, MrsSushree. "3D Printing Technology." ScienceHorizon 43 (2014).
[2].Barnatt, Christopher. 3D printing: the next industrial revolution. Nottingham:
Explaining TheFuture.com, 2013.

[3].Bogue, Robert. "3D printing: thedawn of a newera in manufacturing?" Assembly
Automation 33.4 (2013): 307-311.

[4].Campbell, Thomas, et al. "Could 3D printingchangetheworld." Technologies,
Potential, andlmplications of AdditiveManufacturing, AtlanticCouncil, Washington,
DC (2011).
[5].https://Amww.atlasobscura.com/articles/the-utopian-promise-of-reprap-the-3d-
printer-that-can-almost-printitself

[6].Chia, Helena N., et al. 3D Printing in Medicine. ScientificResearch Publishing,
2016.

[7].Schubert, Carl, Mark C. Van Langeveld, andLarry A. Donoso."Innovations in 3D
printing: a 3D overviewfromopticstoorgans.” British Journal of Ophthalmology 98.2
(2014): 159-161.

[8].Pasinli, Ahmet. "Biyomedikal uygulamalarda kullanilan biyomalzemeler." Makine
Teknolojileri Elektronik Dergisi 4 (2004): 25-34.

[9].Kasemo, B. "Biocompatibility of titanium implants: surface science aspects.” The
Journal of prosthetic dentistry 49.6 (1983): 832-837.

[10].Niinomi, Mitsuo. "Mechanical properties of biomedical titanium alloys.”
Materials Science and Engineering: A 243.1 (1998): 231-236.

[11]. Brunette, Donald M., et al., eds. Titanium in medicine: materialscience,
surfacescience, engineering, biological responses and medical applications. Springer
Science & Business Media, 2012.

[12].Wiria, Florencia Edith, et al. "Printing of titanium implant prototype." Materials
& Design 31 (2010): S101-S105.

[13].Dawood, A., et al. "3D printing in dentistry." British dental journal 219.11
(2015): 521-529.
[14].http://www.mdpi.com/journal/materials/special_issues/3D_Printing_Biomedical_
Engineering

[15].Liu Q, Leu M C, Schmitt S M. Rapid prototyping in dentistry: technology and
application. Int J AdvManufTechnol 2006; 29: 317-335.

[16].Venkatesh K V, Nandini V V. Direct metal lasersintering: a digitised metal
casting technology. J IndianProsthodontSoc 2013; 13: 389-392.

[17].Rengier, Fabian, et al. “3D printing based on imaging data: review of medical
applications.”" International journal of computer assisted radiolog yand surgery 5.4
(2010): 335-341.

[18].Campbell PG, Weiss LE (2007) Tissue engineering with the aid of inkjet printers.
ExpertOpinBiolTher 7:1123-1127

[19].Wagner J, Baack B, Brown G, Kelly J (2004) Rapid 3-dimensional prototyping
for surgical repair of maxill of a cial fractures: a technicalnote. J Oral MaxillofacSurg
62:898-901

[20].D’Urso P, Barker T, Earwaker W, Bruce L, Atkinson R, Lanigan M, Arvier J,
Effeney D (1999) Stereo lithographic biomodelling in cranio-maxill of a cial surgery:
a prospectivetrial. J CraniomaxillofacSurg 27:30-37

[21].Cima MJ, Sachs E, Cima LG, Yoo J, Khanuja S, Borland SW, et al. Computer
derived micro structures by 3D printing: bio-and structural materials.
SolidFreeformFabrSympProc: DTIC Document; 1994. p. 181-90

320



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

[22].Wu BM, Borland SW, Giordano RA, Cima LG, Sachs EM, Cima MJ. Solid free-
form fabrication of drug delivery devices. J Control Release. 1996;40:77-87.
[23].Billiet T, Vandenhaute M, Schelfhout J, Van Vlierberghe S, Dubruel P. A review
of trends and limitations in hydrogel-rapid prototyping for tissue engineering.
Biomaterials. 2012;33:6020-41.

[24].Chia, Helena N.,and Benjamin M. Wu. "Recent advances in 3D printing of
biomaterials." Journal of biological engineering9.1 (2015): 4.

[25].UZUN, Ismail Hakki, and Funda BAYINDIR. "Dental Uygulamalarda Titanyum
ve Ozellikleri." Atatiirk Universitesi Dis Hekimligi Fakiiltesi Dergisi 2010.3 (2010).
[26].Tada, Shinichiro, et al. "Influence of implant design and bone quality on
stress/strain distribution in bone around implants: a 3-dimensional finite element
analysis." International Journal of Oral & Maxillofacial Implants 18.3 (2003).
[27].Clemow, A. J. T., et al. "Interface mechanics of porous titanium implants.”
Journal of Biomedical Materials Research Part A 15.1 (1981): 73-82.

[28].Kohal RJ, Att W, Baechle M, Butz F. Ceramic abutments and ceramic oral
implants. An update. Periodontology 2000 2008;47:224—43.

[29].Sundh A, Molin M, Sjogren G. Fracture resistance of yttrium oxide
partiallystabilized zirconia all-ceramic bridges after veneering and mechanical fatigue
testing. Dent Mater 2005;21(5):476-82.

[30].Litjering G, Williams JC. Titanium. Heidelberg: Springer-Verlag; 2007.
[31].Wiria, Florencia Edith, et al. “Printing of titanium implant prototype.” Materials
& Design 31 (2010): S101-S105.

[32].Xiong, Yaoyang, Chao Qian, and Jian Sun. "Fabrication of porous titanium
implants by three-dimensional printing and sintering at different temperatures.” Dental
materials journal 31.5 (2012): 815-820.

[33].Schiefer H, Bram M, Buchkremer HP, Stéver D. Mechanical examinations on
dental implants with porous titanium coating. J Mater Sci Mater Med 2009; 20: 1763-
1770.

[34].El-Hajje, Aouni, et al. "Physical and mechanical characterisation of 3D-printed
porous titanium for biomedical applications." Journal of Materials Science: Materials
in Medicine 25.11 (2014): 2471-2480.

[35].Tunchel, Samy, et al. "3D printing/additive manufacturing single titanium dental
implants: a prospective multicenter study with 3 years of follow-up.” International
journal of dentistry 2016 (2016).

[36].Maleksaeedi, Saeed, et al. "Toward 3D printed bioactive titanium scaffolds with
bimodal pore size distribution for bone ingrowth.” Procedia CIRP 5 (2013): 158-163.

321



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

Ref_Num: 161
OPTICAL 3D SCANNER TECHNOLOGY

Senai YALCINKAYA*, Burak YILDIZ, Mazlum BORAK

Marmara University Faculty of Technology, Mechanical Engineering Department,
Kadikoy, Istanbul-TURKEY
*Corresponding author: syalcinkaya@marmara.edu.tr

OZET

Bir bilgisayardaki nesnelerin 3D modellemesi hem zorlu hem de zaman alan bir
gorevdir. 3D iiretim teknolojilerinin gelistirilmesiyle 3D taramaya ihtiya¢ duyuldu ve
nesneler veya kisiler, 3D modelleme yerine optik 3D tarayicilarla kisa siirede ve
ayrintili olarak bilgisayar ortamma aktarildi. 3D parga veya modeli 3D tarama
cihazlariyla dijital hale getirin ve farkli formatlarda dijital formata aktarin. Dijital
ortam, iletilen materyali etkileyebilir. Dijitallestirilmis model iizerinde diizeltmeler
yapabilir ve gerektiginde modele yeni formlar ekleyebiliriz. Yiiksek hassas 3D tarama
teknolojisi sayesinde, taranmis nesnelerin tim ayrintilarii bir bilgisayar ortamina
sorunsuz sekilde aktarabiliyoruz, ¢linkii 3D tarama ile ¢ok kisa siirede yapabiliyoruz.
3D taramanin yaygin olarak kullanilan birgok alani vardir. Goriintii isleme kapasitesi
artmakta olan bilgisayarlarin artan tretimi ile birlikte gelismekte olan 3D tarama
teknolojileri, tibbi ve endiistriyel gibi birgok alanda giderek daha fazla
kullanilmaktadir. Tibbi spesiyaller 3D Tarayicilarin yardim ile yapilirken, pargalarm
kalite kontrolii i¢cin 3D Tarayicilardan toplu iiretim yapan otomotiv sirketlerinden
yardim almak miimkiindiir. Optik bir 3D tarama sirasinda, nesneye hafif bir top
gonderilir ve nesnenin genel taslagi tanimlanir. Nokta bulutlarinda, taranacak nesne
dolup tasar ve nesne bilgisayar ortamina aktarilir. Artan endiistri ihtiyaglarina en iyi
¢oziimleri bulmak igin 3D tarama tekniklerine verdigimiz Onem sayesinde,
mithendislik uygulamalarindan tretim siireglerine kadar her tiirlii iirin gelistirme
faaliyeti miikemmel yapilabilir.

Anahtar Kelimeler: Optik 3D Tarayici, Miihendislik uygulamalari, Coziimler

ABSTRACT

3D modeling of objects on a computer is both a hard work and a time consuming task.
With the development of 3D production technologies, 3D scanning was needed and
objects or persons could be transferred to the computer environment in a short time
and in detail with optical 3D scanners instead of 3D modeling. Digitize a 3D part or
model with 3D scanning devices and transfer it to digital format in different formats.
The digital medium can interfere with the transmitted material. We can make
corrections on the digitized model and add new forms to the model when necessary.
Thanks to highly precise 3D scanning technology, we are able to transfer all details of
scanned objects seamlessly to a computer environment, as we can in a very short time
with 3D scanning. There are many areas where 3D scanning is commonly used. Image
processing capacity is increasingly used in many areas such as emerging 3D scanning
technologies, medical and industrial, with the increasing production of computers.
While medical specialties are made with the help of 3D Scanners, it is possible to get
help from automotive companies who make mass production, from 3D Scanners for
quality control of parts. During an optical 3D scan, a light ball is sent to the object and
the general outline of the object is identified. In the point clouds, the object to be
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scanned is filled in and out, and the object is transferred to the computer environment.
Thanks to the importance we place on 3D scanning techniques to find the best
solutions to the growing industry needs, every kind of product development activity
from engineering applications to manufacturing processes can be done perfectly.
Keywords: Optical 3D Scanner Engineering applications Solutions
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OZET

Ug boyutlu yazicilar tasarim ve modellemenin sonucu olarak ii¢ boyutlu katmanlar:
birlestirerek iiretim yapilmasi i¢in kullanilan makinelerdir. Yazicilarda iiretilen
pargalarin tiretim esnasinda karsilasilan birgok problem bulunmaktadir. Bu ¢calismada
arastirilan problem ise iiretilen parcanin basim igin uygun goriilen iiretim konumudur.
Farkli basim konumlarinda iretilmis malzemelerde olusan yiizey kaliteleri ve yiizey
sertlikleri karsilastirilmistir. En ideal yiizeyi elde edebilmek i¢in en uygun basim
konumlar1 belirlenmistir. Farkli basim konumlarmi basma performansina etkileri
arastirilmistir.

Anahtar Kelimeler: 3 boyutlu yazici, basim konumu, mekanik davranis.

COMPARISON THE EFFECTS OF PRINTING POSITIONS ON
MECHANICAL BEHAVIOR IN 3D PRINTERS

ABSTRACT
3D printers are machines used for manufacturing by combining three-dimensional
layers as a result of design and modeling. There are many problems encountered
during the production of components made from the printer. Investigated problem in
this study is the production position considered suitable for printing the produced part.
The surface qualities and surface hardnesses of manufactured materials in different
printing positions are compared. The most suitable printing positions are determined
in order to obtain the ideal surface. The effects of different printing positions on
printing performance were investigated.
Keywords: 3D Printer, printing position, mechanical behavior.
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OZET

3d yazicr ile katmanlanarak olusturulan imalat teknolojisi karmasik parcalar: tiretilme
yetenegi, 6zel malzemeleri kullanabilme ve pratiklik gibi 6zellikleriyle, havacilikta,
biyomedikalde, sanatsal ¢aligmalarda, endiistriyel ve ticari amagh iriinlerde siklikla
kullanilmaktadir. Bu calismada, ABS ve PLA malzemelerde disli mekanizmalari
iiretilmistir. Uretilen disli mekanizmalar1 optimum diizeyde o6l¢ii tamliginda
tiretilmeye ¢aligilmistir. Elde edilen diriinler izerinde mekanik testler yapilarak ¢ikan
sonuglar analiz edilmistir.

Anahtar Kelimeler: 3 boyutlu yazicy, disli, 6l¢ti tamlig1, mekanik davranislar.

GEAR PRINTING IN 3D PRINTERS AND ANALYSIS OF
MECHANICAL BEHAVIORS

ABSTRACT
Manufacturing technology layered with 3D printer is often used in aviation,
biomedical, artistic work, industrial and commercial purposes products with their
ability to produce complex parts, using special materials and because of their
practicality. In this study, gear mechanisms have been produced in different materials
and sizes. The produced gear mechanisms have been tried to be produced at the
optimum level of measurement accuracy. Mechanical tests were performed on the
obtained products and the results were analyzed.
Keywords: 3D Printer, gear, measurement accuracy, mechanical behaviors.
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OZET

Bu c¢aligmada, geleneksel olarak iki eksen ¢alisan lazer isleme cihazlarina, eksen
eklenmesiyle, li¢ eksen olarak calisabilen lazer isleme makinesinin tasarimi ve
prototipi gergeklestirilmistir. Calismada, ebatlart 410mmx420mmx320mm olan,
sigma profillerden olusturulmug, 2000mW giiciinde lazer modiiliine sahip makine
uretilmistir. Lazer isleme igin gerekli olan takim yollar1 Inkspace yazilimi ile elde
edilmis, elde edilen takim yollar1 G Code Sender yazilimi ile tezgaha gonderilmistir.
Sonug olarak, mekanik ve elektronik tasarimi tamamlanan {i¢ eksen lazer isleme
makine igin farkli malzemeler iizerine lazer isleme islemleri deneysel olarak devam
etmektedir.

Anahtar Kelimeler: Lazer isleme, 3D yazici, G kodu, katmanli imalat.

DESIGN AND PRODUCTION OF LASER MACHINE WITH 3
AXISES

ABSTRACT
In this study, a design and production of laser machine with three axis was performed
by adding a third axis to the traditional laser machine with two axises. The machine
with a 410mmx420mmx320mm dimension, sigma profile structure, and 2000mW
laser module was produced. The tool path of the laser module was generated using
Inkspace software and generated G codes were sent to the machine using G Code
Sender software as well. As a result, the mechanic and electrical components of the
laser machine were produced and assembled successfully. The laser experimental
laser marking processes were continued.
Keywords: Laser machining, 3D printer, G codes, fused deposition modeling.
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OZET

Hizli prototipleme teknolojilerinden biri olan ti¢ boyutlu yazicilar saglik alanindan
otomobil, gida ve savunma sektoriine kadar birgok alanda kullanilmaktadir. Kullanim
alanina gore kullanilan teknolojik cihazlarin tirli ve malzemesi degisiklik
gostermektedir. Gergeklestirilen ¢aligmada termostatik elastomer ¢esidi olan TPU
malzeme kullanilmistir. Prototip imalat1 gerceklestirilen {i¢ boyutlu FDM yazicida 5
farkli doluluk oraninda (%20, %40, %60, %80 ve %100) tek eksenli ¢ekme numunesi
tretimi  gerceklestirilmistir.  Elde  edilen  numunelerin  ¢ekme testleri
gergeklestirilmistir. Caligmanin sonucunda TPU malzemeden elde edilen numunelerin
¢ekme mukavemetinin ve %uzama oraninin doluluk oraniyla birlikte arttig1, ancak
doluluk orani %100 oldugunda ¢ekme mukavemeti ve %uzama degerlerinin diismeye
basladig1 goriilmistiir.

Anahtar Kelimeler: Tpu, Flexi Filament, 3d Yazici, Prototip

KAYNAKCA

[1] Giilsen Y. Gelekneksel Uretimden Esnek Uretime;Karsilastirmali Bir Inceleme.
Dokuz Eyliil Universitesi Sosyal Bilimler Enstitiisii Dergisi. 2003; 5(4): 32-48

[2] Celik D., Cetinkaya K. Ug¢ Boyutlu Yazici Tasarimlari, Prototipleri Ve Uriin
Yazdirma Kargilagtirmalari. Tleri Teknoloji Bilimleri Dergisi. 2016; 5(2): 151-163

[3] Atagiir M. Farkli Yapiya Sahip Kil Mineralleri Ile Tpu (Termoplastik Poliiiretan)
Kullanilarak Polimer Matrisli Kompozit Malzeme Uretimi Ve Karakterizasyonu
(Master Thesis) [Production and Characterization of Polymer Matrix Composite
Materials by Using Clay Minerals and Thermoplastic Polyurethanes with Different
Concrete] [Thesis in Turkish] [zmir. 2016.
https://tez.yok.gov.tr/Ulusal TezMerkezi/TezGoster?key=Br_XTptK8CZ70f0JGXIXEi
8lkdgTZDfd-PXwnOmfUVzfpVYBso7DgLzNRgMz2VJI

[4] Can C. Plastik Enjeksiyon Kaliplamada Termoplastik Malzemelerin Modelleme
Ve Analizleri (Master Thesis) [Modeling and Analysis of Thermoplastic Materials in
Plastic Injection Molding] [Thesis in Turkish] Trakya. 2008.

[5] Yeni sanayi ve tretim devrimi (KA bilisim Teknolojileri) [Article in Turkish].
http://www.ka.net.tr/haber-detay.asp?ld=7&haber=[-makale-]-yeni-sanayi-ve-uretim-

devrimi-3-boyutlu-yazicilar Accessed 16 March 2018

[6] Celik D. Ug Boyutlu Yazict Tasarmmi, Prototipi Ve Tersine Mithendislik
Uygulamalar1 (Master Thesis) [3D yazic1 Design, Prototype and reverse engineering
applications] [Thesis in Turkish] Karabiik. 2015.

[7] Esnek Filament ile ve Esnek Regine ile Uretim [Article in Turkish]
https://blog.3bfab.com/esnek-filament-ile-uretim/ Accessed 16 March 2018

330



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

[8] Gelecegin Teknolojisi 3D ve 3D yaziciler [Article in Turkish]
Http://Www.Elektrikport.Com/Teknik-Kutuphane/Gelecegin-Teknolojisi-3d-Ve-3d-
Printerlar/14485#Ad-image-0 Accessed 16 March 2018

[9] 3D yazici ile protez iiretimi http://www.prototip.org/3d-yazici-ile-protez-uretimi/
Accessed 16 March 2018

331



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

Ref_Num: 128
THE USE OF A 3D PRINTER FOR DEVELOPING A DISTANCE
SENSOR CALIBRATION TOOL

Gokhan BAYAR, Elif ULUSAL, Goktug HAMBARCI

Mechanical Engineering Department, Bulent Ecevit University, Zonguldak, Turkey
bayar@beun.edu.tr, ulusalelif@gmail.com, gogtugh@gmail.com

ABSTRACT

In this study, the use of a 3D printer in a robotic project is presented. The robotic
project focuses on using a distance sensor and its calibration procedure. The
importance of using distance sensors in autonomous vehicles, mobile robots and
industrial automation and robotic systems is mentioned. It is shown that in order to
increase the accuracy and precision in robotic systems, an appropriate calibration
procedure should be created and the proper calibration tools should be used in such
systems. The challenges in performing a robotic research project, achieving
calibration and the use of calibration tools and processes are summarized. The
verifications, which are about how the use of a 3D printer in a robotic project can
increase the performance of overall project success if a 3D printer is integrated with
development stages of a sensor calibration tool, are presented. It is also highlighted
that a 3D printer’s inclusion in a robotic/automation/mechatronics project makes the
research easier, increases the possibility of a project’s feasibility and applicability.
Keywords: Distance Sensor, Calibration, 3D Printer
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OZET

3B baski materyalleri ilerleyen tibbi gorsellestirmenin kullanimiyla birlikte saglik
bakim hizmetlerinde, egitimde ve arastirma alanlarinda hizla yayginlagmaktadir.
Hastalik ve hastanede bulunma gocuk ve ailede olumsuz etkilere yol agmaktadir. Bu
durum biiyiik oranda yapilan girisimler, hastane ortammin ve kullanilan cihazlarin
cocuk i¢in olumsuz etkiler yapabilecek goériiniimde olmasindan kaynaklanmaktadir.
Bu c¢alisma, g¢ocuklarin tedavisinde siklikla kullanilan nebiilizator cihazlarinin ve
soguk buhar aletlerinin ¢ocuklarda psikososyal sorunlara yol agmayacak goriinimde
olmalarin1 saglamak, hastalik ve hastanede bulunmanin olumsuz yonlerini en aza
indirmek amaciyla giiniimiiz teknolojisi 3B baski teknolojisi ile nebiilizator
cihazlarinin gocuga uygun ve ¢ocugu destekleyici cihazlar haline getirilmesi amaciyla
planlanmistir. Son yillarda baski teknolojisindeki ve bilgisayar yazilimlarindaki
ilerlemeler sonucunda 3 boyutlu (3B) yazicilar farkli sektorlerde varligini ortaya
koyarak kullanimi ve yaygmlhgi giderek artmaktadir. Standart ve alisilagelen
endiistriyel tasarim ve iiretim anlayisinin disinda yeni bir iretim modeli olan hizli
prototipleme gelismektedir. Hizli prototipleme ile sektorlere ve kisilere yonelik
ihtiyaca ozel, diisiik maliyetli iiretim imkani, bireysel yaraticiliklarin ve yeni fikirlerin
ortaya c¢ikmasina neden olmaktadir. Calismada Fusion 360 3B modelleme
programinda blueprint teknigi, 3D print modiilii, dilimleme i¢in Meshmixer
kullanildiktan sonra, farkli gorsellikte G code’larin ¢ikartildigi nebulizator cihazi
govdeleri, 3B yazicida onlarca kiigiik pargalarda yazdirilma analizlari yapilmistir.
Anahtar Kelimeler: 3B Yazici, Fusion 360, Nebulizator, Cocuk

3D PRINTER TECHNOLOGY AND THERAPEUTIC DEVICES:
CHILD NEVULATOR AND COLD STEAM BODY DESIGN AND
PRINT ANALYSIS
ABSTRACT
3D printing materials are rapidly becoming widespread in health care services,
education and research areas, along with the use of advanced medical visualization.
Iliness and hospital lead to adverse effects on children and families. This is largely
due to the fact that the hospital environment and the equipment used are likely to have
adverse effects on the child. Nebulizer devices and cold vapor
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devices, which are frequently used in the treatment of children, to ensure that they do
not appear to cause psychosocial problems in children, in order to minimize the
negative aspects of finding the disease and the hospital; In this study is planned to
make today's technology 3D printing technology and nebulizer devices suitable for
children and support devices for children. In recent years, as a result of advances in
printing technology and computer software, the use and popularity of 3D printers has
increased in various sectors. Apart from the standard and customary industrial design
and production concept, rapid prototyping is a new production model. With the rapid
prototyping, the need for special, low cost production for the sectors and the people
leads to the emergence of individual creativity and new ideas. In the study, after use
BluePrint technology in Fusion 360 3D modeling program, 3D print module,
Meshmixer for slicing, in different visuals of the nebuliser device bodies from which
the G code, print analysis was done dozens of separate pieces in the 3D printer.
Keywords: 3D Printer, Fusion 360, Nebulizer, Child
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ABSTRACT

Complementary tools are needed to drive the engineering process in additive
manufacturing. Simufact Additive is a simulation tool from MSC Software that
provides a solution for structural behavior during this process. Simufact Engineering
and MSC Software have released a software solution to predict the most critical pain
in metal AM (Additive Manufacturing) — part distortion. The objective is to provide a
solution for industrial process engineers to shorten their process development time and
produce high quality parts with this novel manufacturing methodology, reaching the
objective of printing parts “first time right.” Metal powder bed fusion manufacturing
faces many challenges. The main issue is being distortions and high residual stresses.
The aim of the work analysis of effects on voxel mesh and surface mesh applications
on bracket part used in aviation.

Keywords: “Additive manufacturing”, “Simufact Additive”, “3D Printing”, “Voxel
Mesh”, “Surface Mesh”.

VOXEL MESH VE YUZEY MESH UYGULAMASININ ARTIK
GERILMELER UZERINDEKI ETKISININ SIMUFACT ADDITiVE
YAZILIM PROGRAMI iLE INCELENMESI

OZET

Katmanli imalat ile tiretimde mithendislik siirecini yiiriitmek i¢in destekleyici araglar
gereklidir. Simufact Additive, MSC Software'in bu siirecte yapisal davranisi igin
¢oziim saglayan bir simulasyon aracidir. Simufact Engineering ve MSC Software,
metal AM (Additive Manufacturing)'deki en kritik hatayr ve parga bozulmasini
ongoren bir yazilm ¢Ozimiinii piyasaya siirmiistir. Amag, endiistriyel siireg
mithendisleri igin proses gelistirme zamanini kisaltacak ve bu yeni imalat metodu ile
yiiksek kaliteli pargalar ireten ve "ilk kez dogru" baski pargalarinin hedefine ulasan
bir ¢6ziim saglamaktir. Metal toz yatagi fiizyon imalati bircok zorluklarla karsi
karsiyadir. Temel sorunlar distorsiyon ve yiiksek kalici gerilmelerdir. Bu ¢alismanin
temel amaci, havacilikta kullanilan dirsek kisminin voksel mesh ve yilizey mesh
uygulamast sonrasi kalitsal gerilme etkilerinin analiz edilmesidir.

Anahtar kelimeler: "Katmanli imalat", "Simufact Additive ", "3B Baski1", "Voxel
Mesh", "Surface Mesh"
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OZET

Bu ¢aligmada, 3 eksen hareket edebilen Kartezyen tip ¢izim robotunun tasarimi ve
prototip iiretimi gergeklestirilmistir. Aliiminyum profillerden olusturulan gévdeye
baglanan step motorlar ile eksen hareketleri saglanmistir. Elektronik kartlar ve
bilgisayar yazilimi kullanilarak, bilgisayar ortamindaki metin ve goriintii dosyalarinin
takim yolu halinde robota yiiklenmesi ve malzeme yiizeyine ¢izdirilmesi saglanmustir.
Sonug olarak, rijit, diisiik maliyetli, kolay kullanimli, farkli u¢ kalinliklar ile ¢izim
yapabilmeyi saglayan robotun prototip tiretimi ger¢eklestirilmistir.

Anahtar Kelimeler: Kartezyen, ¢izim robotu, 3B yazici, eklemeli imalat

DESIGN AND PRODUCTION OF CARTESIAN DRAWING ROBOT
WITH 3 AXISES

ABSTRACT

In this study, design and prototype production of Cartesian type drawing robot which
can move in 3 axes were realized. Axis movements are provided with stepper motors
connected to the body made of aluminum profiles. Using electronic cards and
computer software, text and image files in the computer environment are provided in
the form of a tool path for robotic loading and drawing on the surface of the material.
As a result, a robotic, low cost, easy-to-use prototype robot has been produced that
enables drawing with different tip thicknesses.

Keywords: Cartesian, drawing robot, 3D printer, additive manufacturing.

REFERENCES

[1] Hanif, W., Samin, R., lbrahim, K., (2012). Internet Controlled Robotic Arm.
Procedia Engineering. 41. 1065-1071.

[2] Songil, A., (2014). Tank namlusu stabilizasyon sisteminin arduino ile
uygulanmasi ve deneysel diizeneginin hazirlanmasi. Trakya Universitesi Fen Bilimleri
Ens.57s.

[3] Sosyal Planlama Genel Mudiirliigii “Sanayide Robot Teknolojisi, Uygulamast Ve
Onemi”Aralik 1991.

[4] Yilmaz, F., Arar, M. E., & Kog, E. 3D Baski ile Hizli Prototip Ve Son Uriin
Uretimi. http://www.metalurji.org.tr/dergi/dergi168/d168_3540.pdf

[5] ERPE-METEG,”Endiistriyel Robot Programlama Egitimi ile Mesleli ve Teknik
Egitimin Gii¢lendirilmesi”,Endustriyel Robot Programlama.pdf 19s.

339



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

[6] http://Ammw.robotpark.com.tr/Kartezyen-Robot

[7] Lee, S., Jo, J., Kim, Y., Stephen, H., (2014). A Framework for Environmental
Monitoring with Arduino-based Sensors using Restful Web Service. 2014 IEEE
International Conference on Services Computing. 9-14.

[8] Ohishi, K., Nakao, M., Ohnishi, K. Miyachi, K. (2014). Microprocessor-
Controlled DC Motor for Load-Insensitive Position Servo System. IEEE Transactions
on Industrial Electronics. 1. 32-26.

[9] Nizhankovskii, V., Lugansk, L., (2007).Vibrating sample magnetometer with a
step motor. Measurement Science and Technology. 1436-1447.

[10] http://reprap.org/wiki/NEMA_Motor

[11] Jiang, C., Meizinta, T., (2016). Development of LCD-based additive
manufacturing system for biomedical application. Proceedings of the International
Conference on Atrtificial Intelligence and Robotics and the International Conference
on Automation, Control and Robotics Engineering. 22. 978-1000.

340



3 INTERNATIONAL CONGRESS ON 3D PRINTING TECHNOLOGIES AND
DIGITAL INDUSTRY 2018

Ref_Num: 36
SABIT VE DEGISKEN HELIS ACILI YiV-SETE SAHIiP
NAMLULARIN BALISTIiK ACIDAN iNCELENMESI

Hiiseyin USTUNER", Mustafa BOZDEMIR?

'Kirikkale Universitesi Fen Bilimleri Enstitiisii Savunma Teknolojileri Y.L. Kirikkale
2Kirikkale Universitesi, KMYO Makine ve Metal Teknolojileri Boliimii, Kirikkale
h.ustuner@Ilive.com,mustafabozdemir@kku.edu.tr

OZET

Namlu igerisindeki patlama dolayisiyla olusan basing ve merminin yaptig1 hareket,
yiv-setlerde asinmaya ve namluda sekil degisimlerine sebebiyet verir. Tasarim
asamasi, namlunun malzemesinin belirlenmesi, yiv-set agilarinin belirlenmesi, namlu
uzunlugunun se¢imi, kullanilacak mithimmatin se¢imi gibi bir ¢ok degiskeni
barindirmaktadir. Her segim, bizi hedeflenen degerlerin birine yaklastirirken,
digerlerinden uzaklagtirabilmektedir. Iste bu noktada optimum degerlerin
saglanabilmesi agisindan her degiskenin birbirinden bagimsiz olarak degil, diger
degiskenler ile ortak diisiiniilerek belirlenmesi énem kazanmaktadir. iste bu nedenlerle
namlularin tasarim ve imalat Oncesi balistik hesaplamalarinin yapilmasi, zaman ve
maliyet agisindan bilyiik kolayliklar sunmaktadir. Bunun yaninda her yeni calisma
savunma sanayi literatiiriinii daha zengin bir hale getirmektedir. Bu ¢alismada silah
sistemlerinde kullanilan namlularin imalat yontemleri ve yiv-set tiplerinin balistik
degerleri incelenmis, silah performansina ve tasarimina etkileri arastirilmigtir.
Anahtar Kelimeler: Yiv-Set, Balistik, Silah Sistemi

ABSRACT

The pressure caused by the explosion in the barrel and the movement of the bullet
causes the groovelands to wear out and deform the barrel. The design phase includes
many variables such as determining the material of the barrel, determining the groove-
land angles, choosing the barrel length, and selecting the ammunition to be used.
Every election can move us away from others while bringing us closer to one of the
targeted values. In this case, in terms of ensuring optimum values, it is important to
determine each variable not independently of each other but in common with other
variables. For these reasons, ballistics calculations of the design and pre-
manufacturing of the barrels provide great convenience in terms of time and cost.In
addition, every new study makes the defense industry literatiire richer. In this study,
the manufacturing methods of the barrels used in the weapon systems and the ballistic
values of the groove-land types were examined and the effects on the performance and
design of the weapons were investigated.

Keywords: Groove-Land, Ballistic, Weapon System
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OZET

Polyamid tiir malzemelerin talagh imalat dncesi ve sonrasinda bekletildigi depo ya da
istif alanlarinda karsilastiklar1 ortam sartlarindaki nem oranlar1, dayanim degerlerini
etkilemektedir. Bu etkinin arastirilmasi igin CNC tezgdhinda ayn igleme sartlarinda
imal edilen 80x10x4 mm boyutundaki numune 6rnekleri hazirlanmis bu numuneler
farkli nem yapici ortamlarda degisik siirelerde bekletilerek nem almasi saglanmistir.
Bu bekleme sonucunda olusan su absorbu degerleri belirlenmistir. Belirlenen
degerlerde yapilan darbe deneyi sonrasinda, nem etkisinin darbe dayanimi tizerindeki
etkisi incelenmistir. Su absorbe etmis numuneler {izerinde yapilan darbe deneyi etkisi
ile elde edilen degerler, sivi ortamin durumu, bekleme siiresi, malzeme tipi gibi girdi
degiskenleriyle, oOlgiilen darbe dayanimi degeriyle iliskilendirilerek tablolar ve
grafikler halinde sunulmustur.

Anahtar Kelimeler: Polyamid Malzeme, Nem Cekme, Dayanim

INVESTIGATION OF THE MOISTURE EFFECT ON POLYAMIDE
MATERIAL STRENGTH
ABSTRACT
Polyamide materials before and after machining rates, affects the resistance values
faced by is held for warehouse or stacking are as moisture absorption. For this effect
to investigation, CNC manufactured from the same processing conditions, 80x10x4
mm the sample size to take moisture, samples were kept at different durations in
different humidity environments has been constructive. As a result of this waiting
were determined water absorb values. After the impact test with values determined,
the effect of moisture on the impact strength were investigated. On the samples
absorbed Machine oil, pure water and salt water the effect of impact test values
obtained with measured in relation to the value strength the liquid medium condition,
waiting period, the input variables are presented in tables and graphs.
Keywords: Polyamide Material, Moisture Absorbing, Strength
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PELVIS KEMIiGI KIRIGININ MODELLENMESI VE FDM 3B
YAZICI iLE URETIMININ GERCEKLESTIRILMESI
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Boliimii

OZET

Pelvis; omurga ile kalga arasinda bulunan sakral kemik ve koksigeal kemiginin
birlesmesiyle meydan gelen kemik yapisidir. Pelvis kemigi; omurgadan gelen viicut
agirhgim bacaklara paylastiran, organlari koruyan, icerisinde biiyiik damarlari,
sinirleri, idrar yollarmni, sinir sistemine ve iireme sistemine ait organlari bulunduran,
yiriimeyi saglayan ve bu gorevlerin yerine getirilmesine saglayan énemli kemiklerden
bir tanesidir. Diisme veya viicuda gelen dinamik yiiklerden dolayr pelvis kemiginin
kirllmast sik karsilagilan bir saglik problemidir. Uzman hekimler pelvis kiriklarmnin
teshisinde, medikal goriintiileme tekniklerinden faydalanilmaktadir. Medikal
goriintiileme cihazlarindan elde edilen goriintiileri Radyoloji uzmanlar incelemektedir
ve uzman hekime rapor halinde problemleri izah etmektedir. Uzman hekim, kirik
yapiy1 incelemek istediginde goriintiileri iki eksenli goriintiilerde incelemektedir.
Kirtk yapinin {i¢ boyutlu modelinin olusturulmasi Hekimlerin incelemelerini oldukg¢a
kolaylastirmaktadir. Yapilan ¢aligmada hekimlerin kirik yapilari daha net gérmesini
saglamak icin, cerrahi Oncesi planlamanin yapilabilmesi i¢in, saglik egitimlerinde
ogrencilere kirtk yapilarinin daha iyi tanitilabilmesi i¢in; medikal goriintiilerden iig
boyutlu model olusturulmustur ve 3B yazicida model iiretimi gergeklestirilmistir.
Anahtar Kelimeler: “Pelvis Kirigi, Hizli Prototipleme, Medikal 3B Modelleme,
FDM 3D Yazic1”
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TASARIMDA YERLI URUN DIiJITAL VERILERININ KULLANIMI
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OZET

Cesitli amaglar i¢in dijital ortamda depolanan ve islevleri yerine getirebilen veri-bilgi
topluluguna big data denir. Her disiplinin kendi dijital verisi vardir. Big data kavrami
bu caligmada sektorler perspektifinden ele alinmaktadir. Giiniimiizde sadece triin
miktar1 artmamis ayn1 zamanda tasarimcinin tiriin bilgisine erisim hiz1 da artmstir.
Yerli ve en yakin tiriine ulagmak tiretimi de hizlandiracaktir. Verinin anlamli bir biitiin
olusturacak sekilde toplanmasi ancak sektorel bazda olur. Sektorel iireticiler bu
verileri tilketiciler i¢in kullanilabilir hale getirmeyi amag¢ edinir. Ancak ¢ok fazla
tiretici olunca tiiketici hepsini bir platformda goérmesi i¢in tiim verilerin arsivlenmesi
gerekir.

Bu c¢aligmada ii¢ sektor iilke bazinda incelenmistir. Bunlar; kalipgilik, motorlar-
rediiktorler ve yataklardir. Yurt disinda bu sayilan alanlarda pek c¢ok veri dijital
ortamda toplanmis ve kullanilmaktadir. Ulkemizde ise yeterli olmadig1 gériilmektedir.
Bu ¢aligma ile sektorlere biiyiik verinin farkindaligimi farketmesi amaglanmustir.
Hazirlanan veri arsivinde, adi gecen sektorlerden iriin verileri dijital ortama
alinmistir. Fusion 360 tasarim programinda yapilan uygulamalarda dijital tasarim
arsivi kullanilarak zamandan kazamlmistir. Ureticide pargalarm tedariginde gercek
firmalara kolayca ulasabilecegi i¢in iretimide kolaylasacaktir. Hazir parcalarin dijital
argivlenmesi sayesinde parga Olgiilerinde 2 boyutlu ve 3 boyutlu olarak tasarim
ortamina indirilebilir, kullanicilara daha hizli ve daha dogru veriler sunulur.

Anahtar Kelimeler : Dijital veri, Tasarim, Fusion 360

USAGE OF DOMESTIC PRODUCT DIGITAL DATA IN DESIGN

ABSTRACT

Stored in the digital field for various purposes and fulfilling functions that data-
information collection is called big data. Each discipline has its own digital data. The
concept of big data is taken from the perspective of the sector in this study. Today,
both the amount of product increased, at the same time, the speed of access to the
product information of the designer has also increased. However, reaching the
domestic and nearest product will speed up production. Collection in a way that will
make a meaningful whole can only happen on a sectoral basis. Sectoral producers aim
to make this data available to consumers. But when there are too many manufacturers,
all data must be archived to see all of the consumer on a platform.

In this study, three sectors were examined on a country basis, these are die-moldings,
motors-reducers and bearings. Many data are collected and used in digital pages in
these areas in abroad. In our country, it seems that it is not enough. With this study,
the awareness of the sectors is aimed with big data. In the prepared data archive,
product data of the mentioned sectors were received in digital archive. In applications
with the Fusion 360 design program, using digital design archive, time has been
gained. The manufacturer will also be able to make production easier as the parts can
be easily accessed from the actual supplier. With the digital archiving of the
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prefabricated parts, the part measures can be downloaded to the design environment in
2D and 3D, thus giving users faster and more accurate data.
Keywords : Digital data, Design, Fusion 360
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OZET

Bu calismada, insansiz kara araglarmin mekanik sistem yapilarmin tasarimi ve
gelistirilmesinde kullanilmak tizere olusturulan graf agacmma dayali karar verme
asamasina sahip bir sistematik tasarim islem modeli gelistirilmistir. Bu tasarim islem
modelinin uygulanmasi esnasinda, tasarimi yapilacak insansiz kara aracina uygun
hazirlanmis tasarim katalogu kullanilmistir. Olusturulan tasarim kataloguna ait
bilgiler, sartname agamasinda tespit edilen simirlandirmalara gore degerlendirilmis ve
graf agaci karar verme mekanizmasi tarafindan alternatiflerin olusturulmasi
saglanmustir.

Gelistirilen sistematik tasarim islem modelinde, alternatiflerin degerlendirilmesi i¢in,
ihtiyag-fonksiyon iligkilerine dayali graf temsilleri kullanilmistir. Hazirlanan bu karar
sistemi ile tasarimcinin biitiin Olgiitler esliginde alternatif ¢oziimleri degerlendirmek
icin harcayacagi zaman kisalarak, tasarim maliyeti azaltilmistir. Bu yontem ile
sorunun fonksiyon ile ifadesi, ihtiyag-fonksiyon yapilarinin belirlenmesi, tasarim
katalogu kullanimi, alternatif iirlin tiirlerinin olusturulmasi, graf temsili karar verme
tekniklerinin kullanimi ile saglanmistir.

Anahtar Kelimeler: insansiz kara araglar1, Graf yontemi, Tasarim islem modeli

PROCESS MODEL FOR GRAFF METHOD SUPPORTED UGV
DESIGN

ABSTRACT
In this study, a systematic design process model was developed with graff tree based
decision making to be used in the design and development of mechanical systems of
unmanned ground vehicles. During the implementation of this design process model, a
design catalog tailored to the unmanned land vehicle to be designed was used. The
information about the created design catalog was evaluated according to the
limitations determined in the specification stage and the creation of alternatives by the
graff tree decision making mechanism was provided.
In the developed systematic design process model, graff representations based on
need-function relations was used to evaluate alternatives. With this decision system,
designers was reduced the cost of design by shortening the time it takes to evaluate
alternative solutions with all the criteria. With this method, the problem is provided by
function expression, determination of need-function structures, use of design catalog,
creation of alternative product types, and use of graff based decision making
techniques.
Anahtar Kelimeler: Unmanned ground vehicles, Graffmethod, Design process model
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ABSTRACT

3-Dimentional (3D) printers were first used in the early 1980’s for the production of
rigid materials such as polymers, ceramics and metals. Subsequently, this technology
has started to be used in the fields of medicine, food and pharmacy. The food market
is one of the most important sectors affecting the world economy in the first place.
Nowadays, 3D printer has been successfully used in production of food products with
complex production conditions. Today, important food components are lost due to the
food processing technologies. 3D printers seem to have potential to prevent such
losses in food products at high rates. Using 3D printers in foodstuffs, in addition to the
production of 3D food in just one step, brings a different design quality to food. This
technology has the ability to develop food in appearance, design, taste and structure as
the consumer desires. Since the early 2000's, a wide sort of food products including
chocolate, cheese, some cereal products, gels, dough, candies have been successfully
produced by using 3D printers. On the other hand, it is also seen that safe and healthy
foods can be produced with this technology. In the future it is clear that this
technology will have a significant share in the economy market. It is predicted that 3D
printers worldwide market shares of $ 3.7 billion in 2015 will exceed $6 billion by
2019.

Keywords: Food; Food modelling; Food design; 3D printer.
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OZET

Mevcut calismada bir agik kaynak kodlu 3B yazici tarafindan farkli nozul
sicakliklarda iiretilen modellerin yiizey piriizliilik degerleri incelenerek sicaklik
parametresinin yiizey piriizliilliigl iizerine etkisi arastirilmigtir. Tim modeller kati
materyalin eklenmesiyle iretilmistir. Bu malzemeleri tiretmek i¢in diisiik maliyetli
acik kaynak kodlu bir 3D yazic1 kullanilmuistir.

Polilaktikasit (PLA), bask: i¢in ana polimer materyali olarak kullanilmistir. 180 °C,
190 °C, 200 °C, 210 °C, 220 °C, 230 °C ve 240 °C sicaklik degerlerine sahip nozulun,
3D baskili modellerin piiriizliligiinde etkili olup olmadigi incelenmistir. Yiizey
plriizliiligiiniin ortalama (Ra - um) olarak dl¢iildiigii bu ¢alismada, sicaklik arttikca,
yiizey piirtizliligi degerinin azalan bir trend gosterdigi tespit edilmistir.

Anahtar kelimeler: Eriyik Y1gma Modelleme, Eklemeli Uretim, Katmanl Imalat.

ABSTRACT

The present study investigated the effect of the open-source 3D printer on the surface
roughness of models produced at different nozzle temperatures. All models was
produced by adding solid material. Dream maker has been using a low cost open
source 3D printer to produce these materials. Polylacticacid (PLA) was used as the
main polymer material for printing. It was investigated whether there is an effect on
the roughness of the 3d printed models at the nozzle that have temperature of 180 °C,
190 °C 200 °C, 210 °C, 220 °C, 230 °C and 240 °C. In this study, the surface
roughness was measured as average (Ra, um). As a result, the surface roughness
parameters were further reduced as the temperature increased.

Keywords: Fused Deposition Modeling, Additive Manufacturing, Layered
Manufacturing,
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OZET

Ug boyutlu yazict metodu giiniimiiz teknolojisinde iiretim yontemlerine ek olarak
gelistirilen bir teknolojidir. Ug boyutlu iiretim, iki boyutlu olarak tasarlanmis par¢anin
katmanli olarak birikim teknigi ile {i¢ boyutlu hale getirilmesidir.

Bu calismada, PLA (Recycled Polylactic Acid) malzeme filamenti kullanilarak
yazdirma islemi yapilmistir. Yazdirma isleminde, belirli katman kalinhigi, belirli
doluluk oran1 ve farkli dolgu sekilleri goz 6niine alinarak basma dayanim etkilerinin
karsilastirllmas:  yapilmistir. Elde edilen veriler karsilagtirilmistir. Karsilastirma
sonucunda, bal petegi dokusunda kirilma yiikii 25,16 kN ve basing dayanimi 45,75
N/mm2 olarak 6l¢iilmiistiir. Uggen dokusunda ise, kirilma yiikii 30,17 kN ve basing
dayanimi 54,85 N/mm?2 olarak Sl¢iilmiistiir. Sonuglar gosteriyor ki tiggen dokusu ile
basilan parga bal petegi ile basilan parcaya gore oldukea giiclii dayanima sahip oldugu
deneysel veriler ile tespit edilerek bulunmustur.

Anahtar Kelimeler: 3 boyutlu yazici, filament, doluluk orani, katman kalinligi, dolgu
sekli.

ANALYSIS OF EFFECTS ON COMPRESSION BEHAVIORS OF
DIFFERENT FILLING FORMATS IN THREE DIMENSIONAL
PRINTING

ABSTRACT

3D printer method is a developed technology in addition to production methods in
today's technology. 3D production is the three-dimensional rendering of a two-
dimensionally designed piece with layered deposition technique.

In this study, the printing operation was made the using PLA (Recycled Polylactic
Acid) filaments. In the printing process, the compression effects were compared
considering the determined layer thickness, occupancy ratios and different filling
formats. The obtained data were compared.

As a result of comparison, the fracture load in honey pellet was measured as 25,16 kN
and the compressive strength was measured as 45,75 N / mm2. In the triangle, the
fracture load was measured as 30,17 kN and the compressive strength was measured
as 54,85 N / mm2. The results show that the triangular texture has a very strong
bearing on the piece which is printed with honey.

Keywords: 3D Printer, filament, occupancy ratios, layer thickness, filling format.
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OZET

Gelisen teknoloji ve sanayi devrimleriyle birlikte silah sistemlerinde de biiyiik
degisimler olmaktadir. Uzun menzilli fiize, insansiz araglar, manyetik silah sistemleri
ve akilli mermiler 6nemli bazi gelismelerdir. Bu ¢aligmada, modern silah
sistemlerinde kullanilan mermiler i¢in gelistirilen, balistik hesaplama ve simiilasyon
programi anlatilmistir. Visual Basic yardimiyla hazirlanan bu programla, i¢ balistik
temel hesaplamalari ve namlu i¢i basing simiilasyonu yapilabilmektedir. Teorik
hesaplamada Vallier-Heydenreich teknigi kullanilmistir. Vallier-Heydenreich teknigi,
deneysel veri tablolarina dayamlarak hesap yapilan bir i¢ balistik hesaplama
teknigidir. Bu ¢alismada Vallier-Heydenreich hesaplama tekniginde kullanilmak i¢in
bir uzman sistem hesaplama modiilii gelistirilmistir. Gelistirilen bu uzman sistem
tasarim hesaplama programi sayesinde, silah tasariminda kullamilan i¢ balistik
hesaplamalar i¢in gerekli siire azaltilir, daha etkili bir hesaplama ortami saglanarak
insan hatalar en aza indirilir.

Anahtar Kelimeler: Vallier-Heydenreich teknigi, Uzman sistem programi, Balistik.

PROGRAM DEVOLOPMENT FOR THE BALLISTIC
CALCULATIONS OF NATO BULLETS

ABSTRACT
Along with the technological and industrial revolutions, there are also major changes
in the weapon systems. Long-range missiles, unmanned vehicles, magnetic weapon
systems and intelligent bullets are some of the developments. In this study, ballistic
calculation and simulation program developed for bullets used in modern weapon
systems are explained. With this program prepared with the help of Visual Basic,
internal ballistic calculations and barrel pressure simulation can be done. Vallier-
Heydenreich technique is used for the theoretical calculation. Vallier-Heydenreich
techniques based on empirical data tables is ballistic calculation techniques. In this
study, an expert system calculation module has been developed to use in the Vallier-
Heydenreich interior ballistic technique. Thanks to this developed calculation expert
system program, reduce the time spent on the solution and statements are intended to
eliminate the errors caused by people using it.
Key words: Vallier-Heydenreich technique, Expert system program, Ballistic.
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OZET

Hedef g6zetmeksizin ateslenen ve ateslendikten sonra ulasabilecegi maksimum
yiikseklige erisip daha sonra serbest diisme hareketi yapan mermi ¢ekirdegi veya halk
arasinda bilinen adiyla ‘yorgun mermi’ , giiniimiize kadar gelen siiregte birgok
yaralanma ve Oliime sebebiyet vermistir. Hedef gozetmeksizin ateslenen bir silahtan
¢ikan mermi g¢ekirdeginin ulastigi noktayr goremedigimizden dolayi, mermi
cekirdeginin atmosferden ¢ikip kayboldugunu tahayyiil ederiz. Ancak gercek hayat
fizik kurallarma tabidir ve ¢ekirdek maksimum yiikseklige c¢iktiktan sonra ilk ¢ikis
hizinda olmasa dahi, yercekiminin etkisiyle belirli bir hiz kazanarak yere diiser ve
diistiigii noktada tahribata sebebiyet verir. Mermi ¢ekirdegi, namludan dogrusal hiza
ve namlu formundaki yiv-setler nedeniyle kazandig1 dénme hizina sahip olarak ¢ikar.
Cekirdegin yalpalama yapmadan, dengeli bir hareket yapabilmesi igin, jiroskopik
dengeye sahip olmast gerekir. Cekirdek yiikseldikge bu dengeyi kaybeder ve
maksimum yiikselikte dogrusal hiz 0’a iner.Mermi takla atarak serbest diisiise baslar.
Bu noktadan sonra tekrar jiroskopik dengeye ulasir ve kayda deger bir hiz kazanarak
yere diiser. Hedef noktasinda eger bir canli bulunuyorsa, isabet ettigi nokta ve hizi
nisbetinde hasara yol agar. Bu ¢alismada, mermi ¢ekirdeginin namluyu terk ettikten,
yere diisene kadar yaptigi hareket incelenmis, ayrica hedef noktasinda ne gibi bir
tahribata neden olabilecegine dair ongoriilerde bulunulmustur.

Anahtar Kelimeler: Yorgun Mermi, Jiroskopik Denge, Déniis Hiz

ABSRACT

The ‘tired bullet' known as the bullet core or the people, which ignited without being
aimed and fired, reached a maximum height and then made a free-fall motion, caused
many injuries and deaths in the process up to daylight. Since we can not see the
position of the bullet core coming from a gun that fires without aiming, we think that
the bullet core has disappeared from the atmosphere. However, real life is subject to
the laws of physics, and even after the core has reached its maximum height, even if it
is not at the first exit speed, gravity will gain a certain speed at the rate of impact and
cause damage at the point where it falls. The bullet core comes out of the barrel with
linear velocity and rotation speed due to the groove-lands in the shape of the barrel.
The hub must have a gyroscopic balance so that it can move evenly without wobbling.
As the core rises, it loses this balance and at maximum altitude the linear velocity goes
down to zero. The bullet starts to fall free by rolling over. After this point, it reaches
the gyroscopic balance again and falls at the same speed. If there is a creature at the
target point, it will cause damage to the spot at the hit point. In this study, the
movement of the bullet core from the barrel to the bottom was investigated, and it was
also predicted what kind of destruction might ocur at the target point.

Keywords : Tired Bullet, Gyroscopic balance, Rotation Speed
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OZET

Bu giinlerde, silah teknolojisinde ¢ok hizli gelismeler olmaktadir. Yeni nesil akilli
silah ve mermileri popiiler arastirma konusudur. Silah sistemlerinin simiilasyon ve
hesaplamalari bityiik 6nem tasimaktadir. Silahlarin ana gii¢ kaynagi olan barut ise, her
zaman Onemini korumaktadir. Namlulu silah sistemlerinde i¢ balistik temel
denklemlerin elde edilmesi, barut terkibindeki barut miktarinin ve barut ¢esidinin i¢
balistik olaylarima etkisinin incelenmesi amaglanmigtir. Merminin namlu i¢inde ve
namlu agzinda sahip oldugu, ilk hizlarin1 saglayan bagka bir ifadeyle merminin
hareket etmesini saglayan enerjinin kaynagi olan sevk barutlarina ihtiya¢ vardir.
Deneysel ¢alisma olarak; kullanmakta oldugumuz mermi hizi 6l¢iim sisteminin farkl
miktarlarda barut igeren NATO fiseklerine ait mermilerin hizlari belirlenmis, sonuglar
tablolagtirllmis ve karsilastinlmistir. Elde edilen mermi hizlarn dis balistik
programlarda analiz edilebilmektedir. Bu analizler sonrasinda, merminin menzili ve
atmosfer igindeki etkileri sayisal olarak incelenebilmektedir. Balistik analiz
programlar1 sayesinde, silahlarin hedef {izerinde dogrulugu ve atis yoriinge
simiilasyonu yapilabilmektedir. Farkli atis durumlar1 ve atmosfer sartlarinda, en uygun
ayarlamalarin yapilamasi saglanmaktadir.

Anahtar Kelimeler: Balistik, simiilasyon, balistik analiz

EFFECTS OF GUNPOWER ON THE BULLET AND BALLISTIC
TRAJECTORY SIMULATION

ABSTRACT
These days, weapon technology is developing very fast. New types of smart weapons
and bullets are popular research topics. Simulation and calculation of weapon systems
are of great importance. Gunpowder, which is the main power source of guns, always
maintains its importance. It was aimed to obtain basic equations of internal ballistics
in barrel weapon systems, to investigate the amount of gunpowder and the effect of
gunpowder on internal ballistic events. In other words, the barrels are the source of the
energy that enables the bullet to move. As an experimental study; the speeds of the
bullets of NATO flares containing gunpowder in different amounts of the bullet speed
measuring system that we are using are determined, the results are tabulated and
compared. Obtained bullet speeds can be analyzed in external ballistic programs.
After these analyzes, the effects of the bullet range and the atmosphere can be
investigated numerically. With ballistic analysis programs, guns can be simulated on
target and shot orbit. Optimum adjustments are made in different shooting situations
and atmospheric conditions.
Keywords: Ballistic, simulated, ballistic analysis
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OZET

Hiicresel yapilarin tasariminda kullanilacak olan birim hiicre yapilarmm geometrik
ozellikleri olusturulmak istenen tasarimi dogrudan etkilemektedir. Bu calismada, 3
farkli birim hiicre yapisi (kiibik, octahedroid, diamond) i¢in par¢ada olusacak
hacimsel bosluk degeri ile birim hiicre geometrisinin parametreleri olan kolon
kalilig1 ve birim hiicre boyutu arasindaki matematiksel iliski incelenmistir. Hacimsel
bosluk degerinin tahmini ve buna bagli olarak pargcanin mekanik o6zellikleri ile
arasinda ortaya konulacak iligskinin basitlestirilmesi hedeflenmistir. Bu amagla
hedeflenen hacimsel bosluk degerinin elde edilebilmesi igin birim hiicre boyutu ve
kolon kalinhigi parametrelerine bagli olarak hacimsel bosluk degerini hesaplayan
matematiksel model gelistirilmistir. Gelistirilen matematiksel model yardimiyla elde
edilen hacimsel bosluk degerleri ile hiicresel yapili tasarimlarin olusturuldugu
bilgisayar destekli tasarim yazilimindan elde edilen hacimsel bosluk degerleri
karsilastirilmistir. Karsilastirma neticesinde ortaya konan matematiksel modelin kabul
edilebilir yakinlikta sonuglar firettigi ve tasarimlarda kullanilabilecegi ortaya
konmustur.

Anahtar kelimeler: Hiicresel yapilar, birim hiicre yapilari, hacimsel bosluk, kolon
kalinhig1, birim hiicre boyutu

ABSTRACT

The geometric properties of the unit cell structures to be used in the design of cellular
structures directly affect the desired design. In this study, the mathematical
relationship between the volumetric gap value of 3 different unit cell structures (cubic,
octahedroid, diamond) and the column thickness and unit cell size which are
parameters of unit cell geometry has been investigated. It is aimed to simplify the
relationship between the estimation of the volumetric gap value and the mechanical
properties of the part. For this purpose, a mathematical model has been developed to
calculate the volumetric gap value depending on the unit cell size and column
thickness variables. The volumetric gap values obtained with the help of the
mathematical model developed and the volumetric gap values obtained from the
computer aided design software in which the cellular structures are created are
compared. On conclusion the comparison show that the results of the mathematical
model are acceptable and could be used in designs. Keywords: Cellular structures,
unit cell structures, volumetric gap, column thickness, unit cell size
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OZET

Hizl prototipleme (RP) hizli ve karmagik tiretimler i¢in gelistirilmis bir yontemdir ve
katmanli tretim (LM), tasarim dogrulama, gorsellestirme ve kinematik islevsellik
testini amaglayan RP icin en yaygin yontemdir. LM, bilgisayardan kati bir model
olarak dogrudan aktarilan gerekli pargalarin bilgisayar kontrollii bir iretim
yontemidir. Uriin gelistirme siiresini azaltmak igin ¢ok yeterli ve kamtlanmis bir
yontemdir. LM; segici lazer sinterleme (SLS), kaynastirma birikim modelleme
(FDM), stereolitografi (SLA) ve ii¢ boyutlu baski (3DP) gibi yontemleri igerir. Bu
calismada yontem olarak kaynastirma birikim modellemesi kullanilmistir. Ciinkii
cihaz ve tiikketim malzemesi diger yontemlere gére daha ucuzdur. Zortrax M200 3D
baski cihaz1 ve Akrilonitril Biitadien Stiren (ABS) kullanilmistir. CAD paket programi
katt modeli tasarlamak igin kullanilir, daha sonra bu model stereolitografi (STL)
dosyasina doniistiiriiliir. Doniistiiriilen bu dosya daha sonra Z-Suite olarak adlandirilan
Zortrax'in makine yazilimi yani dilimleme yazimina aktarilir. Yazdirma segenekleri
olarak; kalite yiiksek, dolgu maksimum, dikis normal ve destek kullanilmaz. Katman
kalnhigi 0.09, 0.14, 0.19, 0.29, 0.39 mm olan 5 farkli deger secilmistir. Katman
kalinhginin gerilme 6zelliklerine etkisini belirlemek i¢in her katman kalligindan en
az bes numune EN ISO 527-2-2012’ye uygun olarak iiretilmistir. Cekme testleri de bu
standarta gore yapilmistir. Sonug olarak, gerilme-birim sekil degistirme grafikleri elde
edilmis ve yapilarin tiretilmesi igin en iyi segeneklerin neler oldugunu 6grenmek igin
baski segeneklerinin mekanik 6zelliklere etkisi arastirilmistir.

Anahtar Kelimeler: 3D baski, katman kalinligi, gekme gerilmesi, ABS

ABSTRACT

Rapid prototyping (RP) is an improved method for quick and complex productions,
and layered manufacturing is the most common method for RP aiming the design
verification, visualization, and kinematic functionality testing. LM is a computer-
controlled manufacturing method of needed parts which are directly transferred as a
solid model from the computer. It is a very sufficient and proved way to reduce the
time for product development. There are several methods for LM, which are selective
laser sintering (SLS), fused deposition modeling (FDM), stereolithography (SLA) and
three-dimensional printing (3DP). Fused deposition modeling is used in this study
because its device and consumption material are cheaper compared to other mentioned
methods. Zortrax M200 3D printing device and Acrylonitrile butadiene styrene (ABS)
are used in this study. CAD software package is used for designing the representation
of a solid model then it is converted to stereolithography (STL) file. The converted
file is then imported to the machine software of Zortrax which is called Z-Suite. The
quality is selected as high, infill is maximum, the seam is normal, and no support is
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used. The layer thickness is selected as 0.09, 0.14, 0.19, 0.29, 0.39 mm. Five
specimens are manufactured to determine the effect of the layer thickness on the
tensile properties. Tensile specimens are also produced, and tests are conducted
according to EN 1SO 527-2-2012. As a result, stress-strain graphs are obtained, and
the effect of printing options to mechanical properties can be investigated to learn
what is the best options for producing structures.

Keywords: 3D printing, layer thickness, tensile stress, ABS
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OZET

Hizli prototipleme (RP); secici lazer sinterleme (SLS), kaynastirma birikim
modelleme (FDM), stereolitografi (SLA) ve ii¢ boyutlu yazdirma (3DP) gibi ¢esitli
yontemleri igeren tasarim dogrulama, gorsellestirme ve kinematik islevsellik testlerini
amaglayan bir grup 3 boytlu yazdirma teknigidir. FDM, evde hadi kullanilabilen diger
ticari yontemlerle karsilagtirildiginda en yaygin 3B baski yontemidir. Kolay kurulum,
kolay tasima, kolay bakim, diisik baslangi¢ kurulum maliyeti ve diisiik malzeme
tilketim maliyetleri FDM yontemine avantaj kazandirmaktadir. FDM yonteminin
avantajlarinin aksine, eksik alt tabaka, asma iplikleri, eksik duvarlar, yastik kilifi,
kaydirilmig  katmanlar, tamamlanmanmis parcalar, katmanlarm delaminasyonu,
carpitma sendromu, yanik izleri ve diizensiz duvarlar gibi ¢oziilmesi gereken bazi
tiretim sorunlarina sebep verebilmektedir. Bu ¢alismada, FDM iiretim problemleri
incelenmis ve gruplandirilmistir. Ayrica bu tiretim kusurlarimi 6nlemek igin ¢6zim
yaklasimlari sunulmustur.

Anahtar Kelimeler: 3B yazdirma, FDM, hatalar, bosluklar

ABSTRACT

Rapid prototyping (RP) is a group of 3D printing techniques aiming design
verification, visualization, and kinematic functionality testing, which includes several
methods such as selective laser sintering (SLS), fused deposition modeling (FDM),
stereolithography (SLA) and three-dimensional printing (3DP). FDM is the most
common 3D printing method comparing to other commercial methods which even
takes place at home use. Easy setup, easy installation, easy maintenance, low initial
setup cost and low material consumption costs are gained an advantage to FDM
method. On the contrary of advantages of FDM method, there are some uncontrollable
production problems to be solved such as incomplete bottom layers, hanging strands,
missing walls, pillowing, shifted layers, unfinished parts, delamination of layers,
warping syndrome, burn marks and irregular walls. In this study, FDM production
problems are investigated and grouped. Also, solution approaches are presented to
prevent those production flaws.

Keywords: 3D printing, FDM, flaws, gaps
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ABSTRACT In recent years, the interest in additive manufacturing has significantly
increased due to the versatile aspects. The layer based bottom to top building provides
many advantages in product development, such as process characteristics, design
flexibility, reduction of secondary processing, and final material properties. In terms
of additive metal manufacturing selective laser melting (SLM), and electron beam
melting (EBM) are referred to as the most commonly used process techniques.
However, these technologies differ from the traditional manufacturing methods, such
as vacuum arc melting (VAM), vacuum induction melting (VIM) and casting which
have been widely used to produce NiTi alloys for years. The scope of this study is to
illustrate, and highlight the differences between AM, and traditional manufacturing
methods for fabrication of NiTi shape memory alloys, including process principles,
microstructure, and alloy properties.

Keywords: Additive manufacturing, Traditional manufacturing, Nickel-titanium
alloy, Shape memory alloys

OZET

Son yillarda katmanl imalata olan ilgi ¢ok yonlii 6zelliklere sahip olmasi nedeniyle
onemli 6l¢lide artmustir. Katmanli imalat teknolojisi tabandan itibaren katman ekleme,
proses karakteristikleri, tasarim esnekligi, ikincil islemlerin azaltilmasi ve nihai
malzeme Ozellikleri gibi birgok avantaj saglamaktadir. Metal esasli katmanli imalat
agisindan segici lazer ergitme (SLM) ve elektron demet ergitme (EBM) en yaygin
kullanilan yéntemlerdir. Bununla birlikte bu teknolojiler, NiTi alagimlari tiretmek igin
yillardir 3rd International Congress on 3D Printing (Additive Manufacturing)
Technologies and Digital Industry 2018 yaygin olarak kullanilan vakum ark ergitme
(VAM) ve vakum indiksiyon ergitme (VIM) ve dokiim gibi geleneksel tiretim
yontemlerine gore birgok farklilik gostermektedirler. Bu galisma kapsaminda, proses
prensipleri, mikroyap1 ve alagim ozellikleri de dahil olmak iizere, NiTi sekil hafizal
alagimlarin iretimi i¢in katmanl imalat ve geleneksel imalat yontemleri arasindaki
farklar ortaya koymak amaglanmustir.

Anahtar Kelimeler: Katmanh Imalat, Geleneksel Imalat, Nikel-Titanyum Alagim,
Sekil Bellekli Alagimlar
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OZET

Hassas dokiim uygulamalari, geleneksel olarak mum modelin al¢1 ile katmanlar
halinde kaplanmasiyla gergeklestirilmektedir. Mum modelin firin iginde ergitilmesi ve
akitilmasiyla, firnlanmis algi kalibin ortasinda ergiyik metali kapsayacak kalip
boslugu ortaya ¢ikarilir. Hassas dokiim genelde karmagik pargalarn yiiksek
¢oziiniirliikte detaylandirip diizgiin yiizeylere sahip bir sekilde ekonomik olarak imal
etme yontemidir. Ozellikle implant uygulamalarinda boyut hassasiyetinin yiiksek
olmasi zorunlu bir kriterdir. Ancak geleneksel olarak kullanilan mum modeller diisitk
mekanik oOzellikleri nedeniyle nihai triiniin istenilen dar tolerans araligindan
sapmalara yol agabilmektedir. Bu ¢aligmada, mum model yerine 3B baski malzemeleri
arasinda en yaygin olarak tercih edilen poli (laktik asit) (PLA) ile yapilan modeller
kullanilarak hassas dokiimle iretilen kalay heykellerinin geometrik ozellikleri
yiizeyleri taranarak arastirilmistir. CAD kat1 modelleri kullanilarak PLA’dan 3B baski
ile 3 farkli heykel modeli iretilmis ve ayni modeller, yine kiyaslamak amagli
incelenecek mum modellerin iiretiminde gerekli olan silikon kaliplarin imalatinda
kullanilmistir. Ardindan hem mum hem de PLA modeller hassas dokiimde kalay
heykellerin dokimi i¢in harcanmustir. PLA ve mumdan iretilen modeller alg1 ile
kaplanmalarmim ardindan firinda 1sitilmislar ve kalip iginden akitilmalarinin ardindan
diizgiin ylizeyli kalip bosluklar1 elde edilmistir. PLA’nin ortalama molekiiler
agirhgmm mumdan daha yiiksek olmasindan dolay1 ergime sicakligi ve vizkozitesi
yiiksektir, dolayisiyla tam olarak ergimesi ve kalib1 bosaltmasi i¢in muma gore firm
icinde daha uzun siire tutulmustur. Mum modellerin kullanimi daha ekonomik
olmakla beraber, 3B baskiyla iiretilmis PLA modelleriyle karsilastirildiginda 6nemli
detaylarin elde edilemedigi saptanmustir. Bu c¢aligma, yiiksek boyut hassasiyetinin
o6nemli oldugu implant gibi uygulamalarda mum modellerin hassas dokiimde
kullamlmasmin arzu edilen detaylari saglayamayabilecegini gostermektedir. Ozet
olarak, 3B baski PLA modeller, yiizey detaylar1 agisindan mum modellere gére daha
iyl sonug vermistir. Bununla beraber, optimum mukavemeti kaybetmeden dar tolerans
araliklarini  saglayacak ergiyik vizkozitenin ve polimer molekil agirliginin
uygulamalara gore degistirilmesi gerekebilecektir.

Anahtar Kelimeler: 3B Baski, hassas dokiim, silikon kalip, mum, model, PLA,
heykel.

ABSTRACT

Traditionally investment casting technique involves creating a wax model coated with
successive layers of plaster. Upon melting out of the wax in a furnace, a mold cavity
forms to accommodate the molten metal. Precision investment casting is usually used
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to manufacture products with high definition, intricate design and smooth surface
finish economically. Particularly a precision at this level is a must in the implant field.
However, original model fabrication by using wax can be a tedious work which
sometimes cause deviation in the tight tolerances of the final product due to its
insufficient mechanical properties. Thus, in this study we explored the effectiveness of
commercially popular 3D printing material poly (lactic acid) (PLA) as possible model
material to substitute wax for the precision investment casting process of Tin (Sn) for
sculpture applications as a case study. We printed 3 different statues out of PLA based
on CAD solid images. Following 3D printing, we used them for silicone mold
production needed for wax model fabrication and also utilized them directly as PLA
models for precision investment casting. PLA and wax patterns were successively
coated with plaster and then melted in the furnace so that they would leave behind a
smooth cavity available for casting of Sn. Since PLA’s average molecular weight is
quite higher than wax, it would need extended times to reach a complete molten state,
thus we kept PLA patterns longer in the furnace for a thorough melting to evacuate the
mold. Though using wax patterns seems more economical, it is not possible to attain
all the surface intricacies on the final cast products by using them. This actually
compromises the highly demanded precision particularly for implants in investment
casting process. In summary, commercially available 3D printing materials like PLA
are more appropriate for pattern fabrication for precision casting rather than popular
patterns like wax. Yet their average molecular weight still needs to be tailored to
provide a moderately low melt viscosity as well as optimum strength to maintain the
tight tolerances during plaster coating stage and melting of the polymer.

Keywords: 3D printing, precision investment casting, silicon mold, wax, pattern,
PLA, model, sculpture
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ABSTRACT

Architecture could be defined as designing space. When designed, there should be a
method to express it. Through history, designed products have been attempted to be
expressed by different and changing methods depending on the technology of the
whereabouts era. It cannot be denied that expressing a design is not only for the whom
in the design process but also for the whom out of this. Therefore, importing a design
by using some outputs is “the best of both worlds”. In this point, architectural 3D
models have been playing an important role for expressing the design for centuries.
While oldfashioned methods have been used by the designers in order to express
designs, 3D technologies trigger to open the doors of the new emerging world of the
models by developing technologies. In this study, 3D printing technologies are
examined in architectural representation for the designs. While doing this, the crucial
point which is that, whether the 3D technologies are used in the process of last product
or in the designing process, forms the main structure of the study. Because of the fact
that it is not easily being intervened to the final 3D models produced by using 3D
technologies, in which stage of the design process the 3D technologies would be used
must be correctly defined. The aim of the study is to demonstrate the advantages and
the disadvantages of the 3D printing technologies in the architectural design process.
While 3D printing may turn out “screen door on a submarine”, it may hit the nail on
the head according to the timing of when 3d technology is used.

Keywords: 3D Printing, Architectural Design, Architectural Space, 3D Modelling.

OZET

Mimarlik, mekan tasarimi olarak tanimlanabilir. Bu durumda tasarimlarin ifade
edilebilecegi bir yontem olmalidir. Tarih boyunca, tasarlanan iriinler, bulundugu
donemin teknolojisine bagl olarak farkli ve degisen yontemlerle ifade edilmeye
caligilmigtir. Bir tasarimin ifade edilmesinin sadece tasarim siirecindeki kisiler i¢in
degil, ayn1 zamanda bu siirecin digindaki kisiler i¢in de oldugu bir gergektir. Bu
nedenle, baz1 somut ¢iktilara dayanarak tasarimi ifade etmek her iki taraf icin de en
iyisidir. Bu noktada, mimari 3 boyutlu modeller yiizyillardir tasarimin ifade
edilmesinde &nemli bir rol oynamaktadir.. Eski yontemler tasarimcilar tarafindan
tasarimlarinin ifade edilmesi i¢in uzun sirelerdir kullanilagelmekteyken, gelisen
teknolojiyle birlikte 3D teknolojilerle iiretilen modeller, yeni gelisen sinirsinz bir
diinyanin  kapilarmin aralanmasini tetiklemektedir. Bu ¢alismada, 3D yazici
teknolojileri tasarimlar i¢in mimari sunumlar agisindan incelenmistir. Bunu yaparken,
3D teknolojilerin son iirlin agamasinda mi yoksa tasarim agamasinda mi1 kullanilmasi
gerektigi sorusunun cevabi, ¢alismanin en Onemli noktast olmustur ve c¢alismanin
omurgasini olusturmaktadir. Son {iriin olan 3D modellere miidahele sansi olmadigi
gerceginden dolayr tasarim asamasmin  hangi asamasinda 3D teknolojilerin
kullanilmast gerektigi iyi karar verilmesi gereken bir asamadir. Calismanin amaci, 3D
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yazict teknolojilerinin mimari tasarim siirecinde avantaj ve dezavantajlarini ortaya
koymaktir. 3D teknolojiler tasarim siirecinde kullanildig1 asamaya goére ise yaramaz
bir duruma doniisebilirken, iyi bir planlama ve tasarim siireci sonunda ifade araci
olarak amacina tam anlamiyla hizmet etmis olabilir.

Anahtar Kelimeler: 3D Yazicilar, Mimari Tasarim, Mimari Mekan, 3D Modelleme
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