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INTERNATIONAL SYMPOSIUM ON 3D PRINTING TECHNOLOGIES (3D-PTS2017)

3B BASKI

TEKNOL GUIARAEASKSEMROWYUMU (3B-BTS2017)

SCIENTIFIC PROGRAM/ BKL KMSERAMP R

3 April 2017
09:30-10:00 | Registration/ Kayét
Prof. Dr. Kerim
CETKNKAYA
10:00-10:15 | Opening Speeches H¢eseyin AR
Prof. Dr. M.Cengiz
KAYACAN
10:15-10:45 Keynote Speaker / A-élé&k Konukmas é [Prof.Dr.
Bilim, Sanayi ve Teknoloji Bakanl ej e[Ersan ASLAN
l.session,
10:45-12:00 | Chai r ma n Do - Dr Ari f ¥ZK
1.0turum
Comparing the Printing Parameters of Food Material in Cartesian Type 3D Printers G¢l ce KA
10:4511:00 Screw Transfer Systems
Kerim C¢CETI
Vidal & Transfer Sistemlerine Sahip K
Yazdér ma Parametrelerinin Ka
11:0011:15 Structur al Co mpareaissEm n@fl TPhiéené& reg @ermpd @
Pl astéc Materéals Weéth Sensétéveéty FealAri f ¥ZKA]
Serami k Ve Plastik Malzeme KullanéelaralKrfan AKG
Hassasiyet Unsuru Kle Yapésal Kar kél ak
11:1511:30 Det er mé n ads Bentimal GeomeCe& es of Beams Accor deé Murat Tolga
andCompression Strength Which 3Binted Wth the Same Amount of Eiment ¥ZKAN
H¢seyin A
Ekit Miktarda Filament Kull anémé Kle 3] ¢CETKNDAJ
¢tekme/ Basma Mukav e meetrilerimieBel@&nmesi Kesit Ge|lKhs &KTAK
11:3011:45 Reconstructéon Of Damaged Gears Uséng Ksmai l k
T o | g aAHaKiharyr
Hasarl & Diklilerin Tersine M¢chendisliKkK| gyk¢E O] u
EREN
The Case Of Digital Design And Fabrication Lab In Product Design Education; Gazi| Abdullah TOGAY
11:4512:00 Serkan G|
i r¢n Tasarémé EJjitiminde Dijital Tasar Mer ve COKk
Ebru GELC

12:00- 13:00

LUNCH / YEMEK
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13:00-14:45 2.session,
Cheirman: Do - . Dr . Penar YILG¥R HURK
2.0turum
13:0013:15 Askican
3D Printing for Tissue Engineering Applications HACIOGLU
Hakan YILMAZER
Doku M¢ghendi sl ifji Uygul amal ar & K- i n[CemBulent
USTUNDAG
1315133 Current3D Printing Technologies Used Kn B. ¢ot
Doku Mchendislijinded®oKul KaheYasda KSezer
Teknolojileri
13:30-13:45 Pénar
3D Bioprinting Of AnatomicallyShaped Bone YI LGYR F
3B Biyobaskée Kle Anatomi k kekil i K
13:45-14:00 2 Different Thr ee Dg@mRraiostygepMaaufactutingandP H. Evlen M. R
Performance Compamn Rakano.]
naBELE] jSn
2 FarkB®yutlu Biyo Yazéecésé Tasareém ¥zkaya,
Karkél akt ér él mase Yavuz
14:0014:15 3D Bioprinting of a Natural PolymeCeramic based composite Bliok for Bone L Aydeén
Tissue Bgineering Applications N. Demirkol
. . Lo H. Kenar
Kemi k Doku M¢hendi sl i Uygul amal 4
Serami k Temel i Ko mp o z iBta s@imgo N\
14:1514:0 Modeling Of Brain Vessel From Mr Images And 3D Pnigi M K ¢ IERBA |
MrG°r ¢nt ¢l erinden Beyin Damar énén MoEy| EMKR
KhgOKTAK
14:3014:45 Ortheses Production with Rapid Prototyping Approach: A Literatur Review Ksmai l K
M. K. SAI
HézIl & Prototipleme Yakl| aktéémémaislée Or[Tol gahan
14:45-15:00
Break
Ara
15:00-16:45 3.session,
Cheirman: Prof . Dr. H. Réza B¥RKL;
3.0turum
15:0015:15 A New Deségn Met hodol ogy: A Deffer
Xd Partéetéonéng (Xdp) Mustafa
YURDAKUL

Yeni Bir Tasarém Metodolojisi: 3d Y

Serkan (

Xd B°l ¢ml eme ( Xdp)

Yusuf T a
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15:1515:30 The Algorithm Development and Implementation for 3D Printers based on Ayt oa-
Adaptive PID Controller ALTAN
3 Boyutlu Yazécélar i-in Uyarl amal éRéef at
Geliktiril mesi ve Ger-ekl enmesi HACI O]
LU
15:3015:4 Modelling and 3D Manufacturingfaterial Crystal Structure®r Engineerig Kutay AYDIN
Education Ari f Gy
M¢hendi sl i k EJjiti rKiafk-si nyaNall zae e Bkar Fer hat
Baskéseé
A New Deségn PrdMaedtinet Modelh Baeased [Tamer T
15:4516:00
Tersine M¢i¢hendbDaydk&keiyaBilmakiEm&inat K-|{H. Réza
16:0016:15 Additive Manufacturing Of Carbon Fiber Reinforced Plastic Composites By FusH . Keé¢r kad
Deposition Modelling: Effect Of Process Parameters On Tensile Properties "
Oj ul can g
ErgiyikBir i kt i r me Y©°nt e mi Kl e Karbon Fi bH. Reza K
Ekl emel i Kmal at é: Kklem Parametrele
16:1516:30 An Exploratory Study On The Use Of3®r ént éng Te ollmnelt o | Abdullah TOGAY
Ebru GE
i r¢n TasaBamkad@aeRBBol oji si Kul |l aném
Baht énur
16:3016:45 Design and Production Of 3D Ceramic Printethw&crew Extruder Murat AYDIN
Deniz KANTAR
3 Boyutlu Vidalé Serami k mrazécé Tas Hatice EVLEN
16:4517:00 | Break
Ara
17:0018:30
Cheirman: Do - . Dr . Ksmai l k AHKN
17:0017:15 Heseyin A
Optimization @ Cross Sectional Geometry Of 3&inted Beams According To CETKNDAJ
Pure Bendingstrength With The Same Amount Of Filament Khsan
T OKTAK
3 Boyutlu Baskésé Yapelacak Ankastre [MuratTolga
Kull anéme Kle Ejil me Mukavemetine G°rigZKAN
17:1517:30 | Solder Rinting with Cartesian 3D Printers Ecem Tu
¥ Z B EMustafa
Kartezyen3BYaz éc él arda Lehim Yazdeér ma AYDI N, B
ERT | RK,
EVLEN
17:3017:45 An Overvéew Of The Developments Of AdFerhat B¢
H. Ré z a
Ekl emeli Kmalattaki Gelikmelere Genel
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17:4518:00 Mehmet Fatih
Mul-BExét ruder Met hod, Devel opment And E| U¢tAR, Mu
ThreeDémenséonal Prénters YAK AR
il - Boyut !l u Y akkésctérl jadredra Y¢Porktleumi , Gel i K

18:0018:15 |Desi gn And Production Of 3D CeramifCigdem |

Murat AYDIN, Fat

3B Kompresorl i Seramik Yazicit Tas{Hyzeyf e
Ugur CAH

EVLEN

18:1518:30 Performance Of @ebs&8esSeOt EéB@aains GRocor| Khan TOK

Strength Whreemt &d eWB8tDh The Same Amoun Murat Tolga

¥ZKAN
Bur kul ma Mukavemetine G°re EKi't Mi kt a Heseyion
Yapél acak Ankastre KirikPerforKasste G CETKNDA

INTERNATIONAL 3D PRINT TECHNOLOGIES SYMPOSIUM (3D-PTS2017)

3B BASKI TEKNOL GUARARASIKSENMROKYUMU (3B-BTS2017)
SCIENTIFI C PROGRAM / BKLKMSEL PROGRAM
4 April 2017
09:30-10:00 Registrati on / Kayeét
4.session,
10:00-12:00 Chairman:Do- . Dr. Mustafa BOZDEMKR
4.0turum
10:0010:15 Investigation of The Effect Of Open And Closed System DesigR@ductStrength G¢l -in EF
in 3D Printers Hatice EVLEN
Elif YILMAZ
A-ék Ve Kapaleée SistemddaaPBRar éeéméenhNekaidsg
Kncel enmesi
10:15-10:30
Multi-Filament Holder Design for 3Brinters
Mustafa BOZL
3BYazéceéelar K-in ¢oklu Filament Tutu
10:3010:45 Analysis of Parameters Requdréo Produce Flexible Product with Polymeric Materi
in Additive Manufacturing Technology El baba ¥.,
Kat manl @ Kmal at Teknolojisinde Polimn kahin HS,
Gerekli Parametrelerin Analizi
10:4511:00 Applications Of Threebimensional Printers By The Catalytic Converters Used In
Ceramic Parts The Automet Sector Edanur BALK
BeratBar é k BUL
i - Boyutlu Yazécélaréen Otomotiv Sekt
Serami k Késémlaréndaki Uygul amal ar é
11:0011:15 Reproduct éon Of Sélécone Mol déeng Met Fuat KARTAL
Prénténg Technol ogées Celal NAZLI
Arif UZUN
i - Boyutlu Baské Teknolojileri Kl e |




3B BASKI TEKNOLOJILERI ULUSLARARASI SEMPOZYUMU (3B-BTS2017) (INTERNATIONAL SYMPOSIUM ON 3D PRINTING TECHNOLOGIES 3D-PTS2017)

¢tojaltél masé Zekeriya YE
11:1511:30 The Applyéng Of 3d Préntéeng Technol o - AEI| 1O®E AT
Stapler Foldable Anvél I Ef AA1T
| = i il AT A -
Dairesel Zémba Katl anabilir Anvilini ’ EI‘A__@J‘AfI 'Af‘
Teknolojilerinin Uygul anmaseée BAOAQEJ‘M
(1 OALEINT AL
- OO GAMEAE |
11:3011:45 Investigation Of Mechanical Progis Of Materials Printed In 3Brinters Using H¢eseyin KAY(C
Carbon Fiber Reinforced Filaments YAKUT PEKT
Polat TOPUZ
Karbon Fiber Takviyeli Filamentler KullanarakBBo y ut | u Yaz éc é d 4
Mal zemel erin Mekani k ¥zelliklerinin
11:4512:00 Ebubekir ¢A
Investigation of the FDM process performance at different printing parameters AYDIN, Ferhat
_ _ . ) ) YILDIRIM, Meltem
Farkl e baské pareamemrpeefontan&®MEéEnN G! NAY, B¢ n
KAYA
12:00- 13:00 Lunch/¥7 1 e Yeme] i
13:00-15:00 5.session,
Chairman: SBoapDKK ELEN
5.0turum
13:0013:15 Investigation Of Effect Of Layer Thickness And Fan Speed On Mechanical, Mustafa ASLAN
Surface And Microscopic Properties Q) Printed ABSPolymers 'mi t ALV
o . | o ) Onur G¢l
3Boyu t. I u Yall zécé&oKliemejrrleetriilne ri\/IIeAk.BaSn.| k Kutay CAVA
¥zellikleri I zer énre HKéz éanamt KKiad iémil ré
13:1513:30 Dimensional Performance Analysis For Open Source 3dtd?ri Fuat KARTAL
Celal NAZLI
A-ék Kayna¥XaX®&dé uK-3iBnh Boyut sal Per Arif UZUN
Zekeriya Y ERL K
13:3013:45 Smart Printing Cabin Design For 3d Printers Mustafa BO
- Boyutlu Yazécélar K-in Akeéelleé B
13:4514:00 Comparison of the Production Processes of Nidkeinium Shape Memory AlloyPeduk G.S.A Dilibal S
through Additive Manufeturing Harrysson
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Kat manl & Kmal aTtiltaanywmildekii INiEKelll e

Proseslerinin Karkeél akteéer él masé
14:0014:15 From 3D PrintAided Design to Modern Manufacturing Methods: An Serap C¢ELE
Investigation for &Centrfugal Pump
3BYazécé Destekli Tasarémdan Moder
Araxkt ér maseé
14:1514:30 Influence of Fill Rates on The Mechanical Properties of Poly Lactic Acid (PLAAhu ¢ EL EBK
Specimen Produced By 3D Primgj S ¢ | e YDBMKRE
Murat AKBULUT
3 BoyutluYaziciKl e | reti | en PNarhupdleed& Dolulkka s i t
Oranlarinin Mekanik ¥zelliklere Et
14:3014:45 4th I ndustréal Revolut éon And Tur kMehmetCengiz
KAYACAN
4 . Endg¢stri Devr i mi Ve T¢rkiye Koray ¥Z7ZSC
¥zden KOR
14:4515:00 S ¢ IA eyman ¢
Investigation of 3CPrinters For MicreScale Producig ¢ AJAN, Kaa
ASLAN, Ber
BULDUM
Mi kro Boyutta Yarzetcierh a¥Ya&marKnIZ R | e n mg
15:00-15:15 Break/Ara
15:15-17:00 6.session
Chairman: Prof.Dr. M. Cengiz KAYACAN
6.0turum
15:1515:30 Plastic Products Strengthening Techniques In FDM Bip&rinters Mustaf a
FdmTip3BYyazécél arda Plastik | re¢gnl eri
15:3015:45 Determining Process Parameters Of Direct Metal Laser Sintering (PBé&Sch |M. Cengiz KAYACAN
For Research And Development Purpose Burhan DUMAN
Ar-Ge A ma - |ldan M&a [areui@terleme (DMLY Tez g©hé K
Parametrelerinin Belirlenmesi
15:4516:00 Investigation Of 3D Printer By Usg Mks Sbase V 1.3 In Terms Of Control On Eser ¥ZEI
The Internet Seyfettin
Sezai Alp
3BBYazécéenéen Mks Sbase V 1. XoKulrlod rg4g
Kncel enmesi
16:0016:15 Geometrical Tolerances For Additive Manufacturing: An Overview Bi nnur SAJ
Asl @ G| NAY
Ekl emel i Kmal atta Geometrik Tol era
’ BULUTSUZ
16:1516:30 Production and Characterization of Composite Filaments for FDM Printing Ebubekir

FDM Baskeé i-in Kompozit Filamentle

Mustafa AYDIN
Ferhat YILDIRIM
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16:30-16:45 Determinatbn Of Thickness Distribubins Of Sheet Metal Parts Mur at DKI
3D Scannig Method S
Fahrettin
3BTaramay° nt e Biag | Met al Par -al arén Kal Heseylion
PO . _ HALKACI
Daj é1 & mB¢lidenngsi € n
16:4517:00 The PerformancefdAcetone Vapor Is BHected On Plastic Falmated Parts Fuat KARTAL
Surfaces. Celal NAZLI
Arif UZUN
PLAFi | ament Kle jretilmik Par-a Y¢ z|Zekeriya
Etkisi YERLKKAYA
17:0017:15 | Break
Ara
17:1518:15 Cheirman: Do - . Dr AYDMu st af a
17:1517:30 SavonédwesneTuwot or DeseéeRgrnenPtreorduced By Kaan ASLAN,
S¢l eyman
3BYazeceé Kle ;retilebilen Savoneéeus [¢aAJAN, Be
BULDUM
17:3017:45 UserSpeific Pistol Grip Design With 3D0Printers Mustafa B
3BYazécélarla Kullanécéya ¥zel Sila
17:4518:00 Commr éson Of Oper at é&n ¢Prouoesl Pasts Of PLA| FuatKARTAL
. . ) B CelalNAZLI
PLAVeAiBSI,(Ie_,r_et|In_1|K Par -al arén EI ek Arif UZUN
Karkél akt éréel mase Zekeriya
YERLKKAY
18:0018:15 Use Of Composéte Materéals On 3 DEéi Burak Emre
YAPANMI Kk,
3 Boyutlu Yazéceéelarda Kompozi't Mal § Bar 6k B,U
Kbrahi m
18:15 Kapanéck
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BU BKIRKLER KKTABI NDAKK ESERLERKN SORUMLULUJ
AKTTKR

¥NS¥Z
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11 kemi zyi¢nk seerkt agel i r grubu ¢l kel er araseéendan
arasena gi rmesi, bilim ve teknol oji il e y €
olacakt ér . Kal kénma stratejimizin °z¢gng; daha
creten ve bunu y¢ksek katma dejere dPngktere
Bu dojrultuda, gel ecejin teknol oina geiekenol ar a k
°nemin veril mesi b¢e¢yek °nem arz etmektedir.
i r¢enegn model |l enmesi, yazdérél masé ve nihai
toplayabilecejimiz 3B yazeéecée teknolojisi, b
ger - ek or tyaemdlkaks urnselsznee yakén dojrulukta ve vy
sajl amaktadeér.

'l kemi zde bir-ok firma ve akademi syen 3B ya:
eksene kaydéer méxteér . 3B yazécelar iledmi¢gretion
s¢recinde insan fakt%°r¢negn asgari seviyede
i mk©n tanéeméxkteéer . Ayr éca, mal zemel erin birl:e
ge-en s¢re-te herhangi bir at éjiem ioklteawsaell -l é
ortaya koymaktader.

Yapay organlarén ¢retil meye baklandéjé bu te
hastaya en yakéen noktada, hastaya ©°zel ve sg¢g
teknolojil ecakhteér-.ajDigtelrattaar aft an, mi mar i de
sanayiye, otomotivden giyim sekt°r¢ne kadar
bi-imde tesir edecektir.

S°z konusu teknolojinin dikkatl d etceKiip ae cdisléen

tari fi m¢mk¢en ol mayan °neme sahiptir.

Bu sebeple; AG e yenili k ve niteliKkI:i i Kge¢gcegne da
Kirketlere sahip, orta ve y¢ksek teknolojil
gel mi Kk bi rzyelnkuey | al nmaarwik et eden ¢l kemi zde, g
i i kkin bu °neml i et kinliji dé¢zenl eyen vV e

sempozyumun bakarél é ge-mesini dil eri m.

Prof. Dr. ErsanASLAN
Bilim, Sanayi ve Teknoloji

Bakanl éj & M¢gst ek
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The 2nd INTERNATIONAL SYMPOSIUM ON 3D PRINTING TECHNOLOGIES
(3D-PTS2017), 24 April 2017, Istanbul, Turkey.

The 2nd International Symposium on 3D Printing TechnologiesR852017), organized by

DEMOS ehibition in cooperation with Karabuk University, Faculty of Technology,

Department of Industrial Design Engineering, will be helden 3Ap r i | 2017 in Sg¢
Demirel Culture Center, Istanbul, Turkey. {8t52017) will be the next in the series of the

amual conferences under the same name. The series aims to bring researchers and

practitioners together to address contemporary and future issues on 3d Printing Technologies.
We invite submissions for this yearoéisn confer
on 3d Printing Technologies (qdt s2017) 6. Symposium topics of
include, but are not limited to the following:

MEDICAL APPLICATIONS FOR 3D PRINTING; (Bioprinting Tissues and Organs,
Challenges in Building 3D Vascularized Orga@sistomized Implants and
Prostheses,Lowi Cost Prosthetic Parts, Anatomical Models for Surgical Preparation,
Synthetic skin, Cranium Replacement, Medical equipment, Bone, fadde sensors,
Personalized Drug Dosing, Unique Dosage Forms, ComplexRédaegse Profiles)

PROGRAMi CONTROL TECHNOLOGIES; (Control programs, Design Programs, 3D
Scanning Technologies, DMLS Technologies, SLA Technologies, SLS Technologies, FDM
Technologies, Digital Production Technologies, Other 3D Printer Technologies).

DESIGN,MODELLING AND ANALYSIS; (3D Printer Design, Extruder Design, Product
Development, Ceramic Systems Design, Food Systems Design, Table System Design,
Electronics Components, Mechanic Components, Standard Components)

MECHANICAL PROPERTIES OF FILAMENTS; (Polyer Materials, Flexible Materials,
Bio Materials, Metallic Materials, Wood Materials, Composite Materials)

APPLICATION FIELDS; (Medical and Dental Applications, Soft Robotics Systems,Robot
Gripper Systems, Building Applications, Die/Mold Applications, Atebiure Applications,
Models Applications, Prototype Applications, Visual Arts Applications, Textile Applications,
Digital Factories)

Dental practices and materials, Soft robotics systems,Robot gripper systems, Architectural
model applications and matesalndustrial applications and materials, Rapid prototyping,
Food applications and materials, Artistic practices and materials, Scanning methods and
modeling
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2.38 BASKI TEKNOLOJKLERK ULUSLARARREK SEMPO
BTS2017)

3-4 April 2017, Istanbul, Turkey.

2nd INTERNATIONAL SYMPOSIUM ON 3D PRINTING TECHNOLOGIES
(3D -PTS2017)

Honour Committee

Dr. Ersan ASLAN Undersecretary, Ministry of Science, Industry and

Technology

Dr. Mehmet KARACA Rector of Istanbul Tecnical University

Dr. Refik POLAT Rector of Karab¢gk University
Dr. M. Emin ARAT Rector of Marmara University

Dr . Kbr ahi m U RdctArdf Gazi University
Dr . Muhammet RgEtor & Brciyes University
Dr. Berrak KURAcOrolKsst anbul Gedi k University

Organisation Committee

Dr . Kerim ¢ETKK&A aUyesity
Dr . Mustafa YAkaARab¢k University

Dr. Mustafa KURT Marmara University
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Dr. Metin Orhan KAYA Kstanbul Tecnical University
Dr. Nnamdi Ekere Wolvarhampton University

Dr . H¢seyi n R&azaUni@EsigKL |
Dr. Cem SKNA N CEiclyds$ University
Dr. Savak DKLKBAlBnbul Gedik University
Dr. EmekaAmalu Teesside Wiversity

Secretary

R¢meysa CERBDMmMos Fuarcél ék

Ufuk AKSOY Demos Fuarceéel ek
Esra AKG;, L Erciyes University

Murat AYDIN Karab¢k University
Mustafa AYDIN Kardb ¢ K Uni versity

Abdurrahim KaM&EHs;k University

G¢l ce KAYA Karab¢gk University

Oj ul can ERE Nsazi University

¢tajrée C¢CERCK Kstanbul Gedi k University

Science Committee
Dr. OlaHarrysson North Carolina State University, NC, USA

G°zde Sul t an NdrleChrolina State University, NC, USA
Dr. Mohammad Elahinia University of Toledo, Ohio USA
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Dr. Ari f ¥ZKADN¢ zce University

Dr. Ahmet ¥ZKDJRKTuz Evyl ¢I University
Dr . Hasan ¥ZTDRKuz Eyl ¢ Uni versity
Dr . Mur at AKDDAkuz Eyl ¢l University
DrVaséf HASI R QMiddle East Technical University

Dr. Nesrin HASIRCI Middle East Technical University

Dr. Serdar BKROzZd University

Dr. BedriT U ¢ Bakkent University
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Dr. Arif UZUN Kastamonu University

Dr. ¥zkan ¥Z Karab¢k University

Dr. Suat ALTUN Karab¢gk University

Dr.rTahsi n Tec e lLivarpootJohh Eloores UniversifiuK)

Dr.Sal man NKS A R\ational University of Sciences & Technolgy, Pakistan
Dr. Cemal AKAY Ege University

Dr. CandarE FEOJ L U Ege University

Dr. Serap ¢EL EdgeUniversity

Dr . Rakit ESEMNarab¢k University

Dr. M. Cengiz KAYACAN S¢l eyman Demirel University
Dr. Burhan DUMAN S¢l ey mael University r

Dr. Mustafa AYDIN Duml upénar University

Dr . Must afa BREDEKMKRI e | nviversitesi

Dr. Nuri SEYMAN Keréekkale | nviversitesi

Dr. Af ki n Al p &riye€ERdsity

Dr. Ahmet CAN Necmettin Erbakan University
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Comparing the Printing Parameters of Food Material in Cartesian
Type 3D Printers with Screw Transfer Systems

Abstract

In this study, 2 nozzles of Cartesian type and single nozzle Cartesian type 3D printer
were designed and prototyped for use in the food industry. The pie decorations,
pancake prints and chocolate prints can be made in the printer. Arduino was used as
a control card. Simplify 3D, Cura and Repetier Host programs are used as the
interface program. 2 nozzles Cartesian type In the 3D printer, the material
conveyance is made from the stainless steel material with the helical spindle and the
single nozzle Cartesian type 3D printer with the helical spindle made of PowerABS
material. Chocolate, cake decorating material, cookie dough and fruit flavored edible
gel materials were used as printing materials. Foods produced in 3D food writers
have been tested with various material mixture ratios. The time and size parameters
of similar products printed at the same parameters were compared. It is aimed to
minimize the material spread and to find the optimum material mixture ratio.

Key words: 3D Food Printer, Screw Type Nozzle
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Araktéerma kapsaménda ¢retil mesi hedefl enen doku yape
uygun 3 boyutu yazéceélarén °zellikleri, 3 boyutl u yazéceéel
g°zeneklilik, yapésal dayank mkalpictrgxisnizl slka,ydr dmay o -k°z
verilmi kKt i r . Bu araktérmada °zetl enmikvel anBdbdwdtglud a¥ a z dD
Teknoloj il eri gi bi bi yoyazdér ma uygul amal ar é il e il

ol acakter.

Anahtar Kelimeler: 3 Boyutl u yazdér ma, doku iskelesi, doku m¢ he

CURRENT 3 DIMENSIONAL PRINTING TECHNOLOGIES USED IN
SCAFFOLD DESIGN IN TISSUE ENGINEERING

Abstract

In this study, current 3 dimensional printing technologies have been critically reviewed and most
suitable printer technologies for tissue scaffold building used in bioprinting has been identified. The
specifications of 3 dimensional printers appropriate for biomaterials used in building artificial tissue
structures include the bioplotterés ability to prov
biodegradability conditions required for tissue engineering. The findings outlined in this paper can be
useful to both academic and industry followers interested in bioprinting applications such as Scaffold

Design and manufacturing by 3 Dimensional Printer Technologies.
Keywords: 3 Dimensional printing, scaffold, tissue engineering
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Bu -al ékmada, ayné kesit alanlée ve wuzunluktaki,

boyutlu baskésé yapélacak ankastre kiriklerin -el
mekani ksel © nkekitigeoietrileEnmibledy al enmesi hedefl enmi kt il
hézl e modell eme ve plastik par-alarén ¢retiminde
gere, iretim zamaneé vV e harcanan enerjiden baj é
perf ormansa l|lganmae ybaipré | steerka €r . Ankastre kiriklerir
uygul anan kuvvetl edolutemddk ¢esittut géonmmet riisii bi-imler
di kd°rtgen, ekkenar éS-gen, par al el kenar, el ips
dej i ktirirlémiaktid®er tAyf ar kIl é filament mal zemesi ,

y°n¢gnden karkél aktér él méxkter. 6 kesit kKekline, 1
bajl e ol ar ak topl am 2424 adet tasarem alterna
al ternat imaematiis,el ©° mder ak model |l enmi k, sonra sonl
( FEM) ve regresyon anafll¢ni modeel | fesih editlami kisiet

vapélar ak karkél akt érél mékter. Yapél an analizl er
gerilmelere ve deformasyonlarauj r ayan kesilbi gemimetiri sér al anméxkteéer

Anahtar Kelimeler: f i | ament , ankastre KkKiri Kk, -ekme/ basma, (

DETERMINATION OF CROSS SECTIONAL GEOMETRIES OF BEAMS
ACCORDING TO TENSION AND COMPRESSION STRENGTH WHICH
ARE 3D PRINTED WITH THE SAME AMOUNT OF FILAMENT

Abstract

Aim of this study is to specify the performance of cross sectional geometries of beams
which were experienced the tension stress. These beams which were 3D printed with
the same amount of filament have same cross sectional area, length and volume. .
Thus, design points were sorted without the effect of the amount of filament, printing
time and energy consumption. Geometry of cross section was changed. In contrary
length of beams and applied forces were kept constant for all design points. These
geometries were selected as, circle, rectangle, equilateral triangle, rhombus (diamond),
ellipse and rounded rectangle. Moreover four different printing material were taken into
consideration for comparison according to tension. Depending on 6 different cross
sectional geometry, 101 cross sectional area and 4 different material, 2424 design
alternative were created in total. At the beginning mathematical model of these designs
were constructed, then they were tested by using finite element method (FEM) and
regression analysis. All model branches were compared to each other with the
statistical analysis. As a result of all analyses, design alternatives were sorted according
to stress and deformation performance.

Keywords: filament, beam, bending, optimization
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3 Boyutl u yazécéeéelar bilgisayar czerinde model | enmi K
gel eneksel sretim y°ntemlerine nazaran ol duk-a hézl é
é - boyutlu yazéce t eksrucalrgj i &y a krkgadbeev htea s ar@&kmnsfen d a end
tasaréemlarda, ot omouiay,s adiaw-Hisliindeve ha®&p sekt°r ¢ nde,
bili msel -al ékmalarda bir-ok ¢l kede yaygén ol arak ku
bir- ok materyal kullanélarak ¢retim yapél abAkrilomgrkt edi r .
b¢tadi evestibrAef)Pol il akti k asit) deér.
Ger-eklextirilen Akri-lad reiktnraidlag, RAYB(Balithktie asit) yet kompozit
flament| er kull anarak ¢r¢n yazdeéerélabil en, genel boyut
cré¢n yazdeéerabil en, eésételabilen tablaya sahip, mekani
boyutlu yazécée tasar eémé ivpei pgeort-oetkilpe k tyiarpiéllemé kytaézré c éRdra
ABS fil ament kull anél arak mekanik sistemin etrafé a-
ayré durumda %10 , %30 ve %50 ol mak ¢zere ¢ - farkl e
numuneyazdér él mékt ér. Elde edilen numuneler -ekme deney]
Sonu-lar karkeéelakteéereéelarak doluluk oranénén ve mekani
czerindeki et ki si ortaya konmuktur .
Anahtar kelimeler:3boyut | u yazécélar, kompozit filament, dol ul ul

INVESTIGATION OF THE EFFECT OF OPEN AND CLOSED SYSTEM DESIGN ON PRODUCT
STRENGTH IN 3-DIMENSIONAL PRINTERS

ABSTRACT

3D printers are modeled on the computer or scanned as 3D is a device that can produce rather quickly
as compared to traditional production methods. Today, 3d printers technology has been started to use
widely to jewellery, accessories, footwear design in industrial and architectural design, automotive
industry, aerospace, the dental and medical sector, education, scientific studies in various field in
many countries. It can be produced using many materials in the 3D printers. ABS and PLA are that
most widely used two materials.

3D printers design and prototype has been made that can be used composite filaments and ABS,
PLA,; the overall dimension of 400x400x360 mm, max 160x170x120 mm that can print with a heated
table, rectangular type of mechanical system to be closed around. Printer that has been made to
prototype to using ABS, PLA ve Power ABS filaments the surrounding of the mechanical system is
closed around open and mechanical system on two separate occasions in %10, %30, %50 that has
been printed a total of 54 samples given three different occupancy rate. The resulting samples were
subjected to tensile test and the Shore hardness test. The results demonstrated the strength of its
impact on the occupancy rate and comparing the mechanical system consisting of open or closed.

Keywords: 3-D printers, composite filament, the occupancy rate.
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Kraniyofasiyel kemi k yapléerairnéi ni nysaannéa ské rnal,i kb
hayat. °neme sahip organl ar é kor uma g°revi
hasarl arénén kikiye ©°zel cretilmik greftler
b¢yeék °nem takémakt adkamasGmdiang kr iktliikni ko yuwt
defektleirn tedavi si otolog kemi k par-alarée
strateji ile il dealden uzak sonu-Ilar el de ed
ajl ar vV e P MMA  biebiyoboAud RIEayaq ipolimerik malzemelerin de
kraniyofasiyel rekonstr¢ksiyonda kull anémé
di nami k yapése i se uyum g°ster memekt e, "ro
sajlayabil mekteditr .b°Dagleasy éhxé ybiar,ebdef ekkyum s
mekani k ol arak doj al dokuyl a uyuml u, i mpl a
dokusunun i mpl ant I -erisine b¢yeéemesine i zir
greftlerin ¢retilgmerségin¢hma svteal fao rekns ikyroannliayraéln é n
°nem takémaktadeéer. Son zamanl ar én gel i kKkmek
m¢hendi sl iji, bi yomal zemel er Ve otol og he¢c
creti |l mesi konusundnadi ¢ mi tDokeir imcgihemmidi slyi®jnit e
bi yoyazécé teknolojisinde yakanan geli kmel e
hastaya °zel bi-imde anatomi k kekilli ol arak
Anahtar Kelimeler: 3D biyobask , bi yomal zeme, doku m¢ghendi sl

3D BIOPRINTING OF ANATOMICALLY -SHAPED BONE
Abstract:

Craniofacial bone structures gives the sense of identity and protect vital organs such as the
brain and the eyes. Remediation of craniofacial dosg with the use of personalized grafts
designed to match the defect site has special importance to recapitulate structure and function.
In current clinical practice, critical volume craniofacial defects are being treated using
autologous bone pieces; mever, the outcomes of this strategy are generally-ideal.
Besides autologous grafts, metallic materials such as titanium meshes-lmpdegradable
polymeric materials including PMMA and UHMWPE are being used in the reconstruction.
Such materials angot compatible with the dynamic nature of bone, and they only can provide
"repair" instead of "regeneration”. Therefore, it is of great importance to produce grafts that
can match the defect site and the natural bone characteristics structurally andicaklghan
which can degrade after implantation to allow bone ingrowth and tissue integration in order to
remediate cranial structure and function ideally. Tissue engineering is an emerging research
field creating therapy options using biomaterials and agtals cells. The joint use of tissue
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engineering principles with the developments in 3D bioprinting technology possess the
potential to produce anatomicaljraped craniofacial bone grafts.

Keywords: 3D bioprinting, biomaterials, tissue engineering, g@tniofacial
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3 BOYUTLU BASKI SI YAPI LACAK ANKASTRE KKR
MKKTARDA FKLAMENT KULLANI MI KLE EJKLME M
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mada, wewmnedu kesiaki al aréti | mimetndr Ikaurldané meé
utl u baskeésé egjaiplerheacmikk awn&kmettir ey kn gn &d rer
I °czel lifJi saj lbaeylanm | kremedsi grodmefIreh mir
e, We xkeé pmadeéel kenmpear - al aké@h!| gméltami nde
itkitrarzZamaneéerwer jhiadecmm nainjpé m&é tasar éeml ai
rformansa g°re bir séralama yapél méxkt
uygul an k u Wele terheé Kesit gyeometrt tutul muck,
i di kd?° gen ekkenar ic-geheriparal el
varl at él méxk di k dejiktirilmiktir. Ayr
il me mukavemeti y°n n karkél akteérél méexkteér.
farkl & mal zemeye baj olarak topubemuked24 adet
u tasarém al t emar atmiaftli el %Nl aeg ak model | enmi kK,
l emanl ar yent e mi (FEM) v reglréems ymaod ealnlad riizn i
stati ksel analizleri yapél ar ak karkel aktéer el mé
d¢e¢keht begyeé] e dojru geril mel ere vV e def ormasyo
geometrisi bi - i ml er i séral anméxkter.

R o

rsi

Anahtar Kelimeler: filament, ankastre KkKirik, ejf il me, opti

OPTIMIZATION OF CROSS SECTIONAL GEOMETRY OF 3D
PRINTED BEAMS ACCORDING TO PURE BENDING STRENGTH
WITH THE SAME AMOUNT OF FILAMENT

Abstract

In this study, it was intended to specify the cross sectional geometries of beams
which offer the best mechanical performance according to pure bending stress.
These beams which were 3D printed with the same amount of filament have same
cross sectional area, length and volume. Thus, the ranking between designs can be
performed independently from the amount of filament, printing time and energy
consumption. Geometry of cross section was changed but length of beams and
applied forces were kept constant for all design points. These geometries were
selected as, circle, rectangle, equilateral triangle, rhombus (diamond), ellipse and
rounded rectangle. Additionally, four different printing material were applied to these
design points for comparison. Depending on 6 different cross sectional geometry,
101 cross sectional area and 4 different material, 2424 design alternative created in
total. First of all, mathematical model of these designs were constructed, then they
were tested by using finite element method (FEM) and regression analysis. All model
branches were compared to each other with the statistical analysis. As a result of all
analyses, design alternatives were sorted according to stress and deformation
performance.

Keywords: filament, beam, bending, optimization
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2 FARKLI l'¢ BOYUTLU BKYO YAZI CI S| TASARI MI , P
PERFORMANSLARI NI'N KARKI LAKTI RI LMASI
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|- boyutl, u°yaeedené Itaarsai Inanrkéak maAD avar ialyégr ép bir vya

kull anarak ger-ek bir Sré¢n ortaya -ékaran sistemlerc
ol arak da anélan bu teknol oji pl asti k, emeyearl ,e dgiermink tl
Knsan el de]j meden séférdan son ¢r¢gne varabilecek ka
tép ve doku m¢ghendi sl ifji alanl arénda kullanéma wuygun
yapeéel an ayapey dorkgu nakl i -al ekxmalare teknolojinin biy
kanétl amaktadér .

Ger-eklexktirilen -alékmada 2 farkle biyo yazécée tasa
tablal é dekem dijperiyazere delta tabla sabit yazéceée u
hezl arda ve geometrilerde par-a basémé ger-eklextiril
yazdérma i Kl eminde kneadnén ns oknuucluannded nmeelkdeereditlade per f o
yapélacak biyo yazeceéelareéen tasaréemlaréenén gelixktirilmnn
Anahtar Keli mel er: Biyo yazeéeceé, prototip, jelatin, de

Sorumlu Yazar: Hatice EVLENjakgul@karabuk.edu.tr

2 DIFFERENT THREE DIMENSIONAL BIO PRINTER DESIGN, PROTOTYPE
MANUFACTURING AND PERFORMANCE COMPARISON

Threedimensional printers are systems that dividegesigned CAD data into layers and guoe a real product

using one or more materials. Also known as additive manufacturing technology, this technology has taken its
place in many areas such as plastic, metal, ceramics and food sector. The ability to manufacture parts from
scratch to the finaproduct without touching human hands has given rise to the idea that technology may be
suitable for use in medical and tissue engineering fields. Artificial organ and tissue transplantation studies
especially made in recent years proves that technolagpeauccessfully used in the field of bioproduction.

Two different bio printer designs and prototypes were produced. One of the printers is-pldteedelta type

printer while the other is an inverted delta type stationary printer type printer. Withpboters, parts were

printed at different speeds and geometries, and the printers were compared for performance. Gelatin is used in
the print process. The performance data obtained as a result of the work has been able to shed light on the
development bthe design of future biomes.

Key Words: Bio printer, prototype, gelatin, delta, cartesien
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BURKULMA MUKAVEMETKNE G¥RE EKKT MKKTARDA
KULLANI MI KLE 3 BOYUTLU BASKI SI YAPILAC
KKRKKLERKN KESKT GE OMERHERRORBIANSK ML ERK NK N
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¥zet

Bu -al ékmada, ayné kesit alan ve wuzunluktaki, e K
boyulubas késé yapélacak ankastre kirikler i-in burk
mekani ksel czel lifji saj |l mglainr | eeméesi gkedet t & hm
Beylelikle, hezl e model | emede vV e pl astik par - a
filamentian,mikrteatriemdzamanéndan ve harcanan enerji
tasar éml ar arasénda performansa g°re bir séral a
tasaréemlarén wuzunluju ve uygul doluaemel kasivvetl er s a
geomet ri bi-i,ml e&irkdo(rd¢tegnebner exKkkenar éS-gen, par al
kokel eri yuvarl atél mék dikd°rtgen) dejJiktiril miKkHi
de bur kul ma mukavemet i yen¢gnden karkel aktéer el meé
alanéna ve 4 faakle madzaekmeyoeplbam 2424 adet t a
ol ukturul muxktur. Bu tmastaemant iak $ elr naltarfdlermqode@lInicen
sonra sonlu el emanl ar y°nt emi (FEM) Twen regresyo
model |l erin istatilsalk &krmalkied laxntier ey anEalIt ér . Yarg
sonucunda, en d¢kegkten begyéeje dojru, geril me ve
geometrileri séralanméecxkteéer.

Anahtar Kelimeler: filament, ankastre KkKirik, bur kul ma, op

PERFORMANCE OF CROSS SECTIONAL GEOMETRIES OF BEAMS
ACCORDING TO BUCKLING STRENGTH WHICH ARE 3D PRINTED
WITH THE SAME AMOUNT OF FILAMENT

Abstract

Aim of this study is to determine the cross sectional geometries of beams which have
better response to buckling with the usage of same amount of filament. These beams
have the same cross sectional area and length. Thus, design points were sorted freely
without the consideration of the amount of filament, printing time and energy
consumption. Length of beams and applied forces were kept constant for each design
point, besides that basic cross sectional geometries were changed for each design
series. These geometries were selected as, circle, rectangle, equilateral triangle,
rhombus (diamond), ellipse and rounded rectangle. Moreover four different printing
material were taken into consideration for comparison according to buckling.
Depending on 6 different cross sectional shape, 101 cross sectional area and 4
material, totally 2424 design alternatives were built. Firstly, mathematical model of
these designs were constructed, then they were tested by using finite element method
(FEM) and regression analysis. All model branches were compared to each other with
the statistical analysis. As a result of all analyses, design alternatives were sorted
according to mechanical strength.

Keywords: filament, beam, buckling, optimization
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(XDP)
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¥zet

Endg¢stori 4.0 olarak adlandér él an DP° rndep bircde 3 Bogutlia y i Dev
Yazdérma ( B3DPRriitliermg di r . Endg¢stri 4. 06a ge-i«kte; es
yetenefji ve dijer proseslerle uyumluluju daha y¢kse
kull anél masé s°zallaxmagdwdur4d. BERNd-,stri -aj é& olarak a
evrelerinde, 3D Yazdérma prosesinin mevcut Maylei nden
(XD Partitioning) d°n¢kecel] i °ng°r ¢l megktgr XDP kavr
durumunda boyutun da bilexkenlerden biri ol abil ecefji Ve
prosestir. Bu -al ékmadaki t emel ama- , 3D Yazdeéer ma
s¢recine uyarlanmék XDP tarzé genélneveanekavirrams al bir
Anahtar Kelimeler: End ¢ st r i 4.0, 3D Yazdér ma, XD Yojunluk B°l ¢r

A NEW DESIGN METHODOLOGY:
A DIFFERENT APPROACH TO 3D PRINTING (3DP) PROCESS:
XD PARTITIONING (XDP)

Abstract

One of the important components of the Fourth Industrial Revolution, which is called Industry 4.0, is
3D Printing-3DP (3 Dimensional Printing) process. In passage to Industry 4.0, technologies which are
more flexible, reconfigurable, compatible with other processes and adaptable to changing conditions
are being used. In this study, it is anticipated that 3D printing will be evolved from its current form to
XDP: XD partitioning form in the later stages of the Industry 4.0. XDP concept is dimensionless but
has properties; and when it is necessary dimensions can be one of the properties. The purpose of this
study is to propose a general and conceptual design methodology which is adapted to
product/process design and is based on the 3D printing process.

Keywords: Industry 4.0, 3D Printing, XD Partitioning, Design Methodology
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THE ALGORITHM DEVELOPMENT AND IMPLEMENTATION FOR
3D PRINTERS BASED ON ADAPTIVE PID CONTROLLER

Ayta- ALTR&Nf at BACI OJLU

ab, B¢l ent Ecevit University, Engineering Facul ty,
Department, Zonguldak, T¢rkiye

{aytacaltan, haciriff@beun.edu.tr
Abstract

The 3D printers widely used in the world are produced in different mechanical and
electronic designs. The 3D printers which have various mechanical structures such
as cartesian, delta and core (xy, xz) already are used open source code software
such as Sprinter, Marlin, Cura 3D and Teacup. The control of the 3D printers is
usually done by the classical PID control algorithm. In this study, we have developed
for the designed 3D printer a new software by using adaptive PID control algorithm
instead of classical PID. Five step motors of the designed 3D printer are controlled
by the adaptive PID. In addition, there are both heating and cooling processes in the
extruder system and these processes are controlled by the adaptive PID. The
mechanical design uses a belt and pulley drive system which is suitable for
accelerated movements. In the system software, 3D Printing Software Pipeline (input
model, orientation and positioning, support structures, slicing, path planning,
machine instructions) is applied. The control algorithms for extruder and step motors
are prepared as separate function files in software implemented in C. It has been
observed that the designed software is particularly successful in eliminating errors on
the surface of the products.

Keywords: Adaptive PID, 3D printer, Step motor, Algorithm.
3 BOYUTLU YAZI CI LAR K¢KN UYARLAMALI
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TABANLI ALGORKTMA GELKKTKRKLMESK VE GER

¥zet
D¢nyada yaygeén ol ar ak kull anél an 3B yazécél ar
tasaréemlarda ¢retilmektedirler. K amekanik y e n del t a
yapélara sahip olan 3B yazécélarda holihazérda S
gi bi a-éek kaynak kodlu farkleée yazeéeleéemlar kul l ar
genellikle klasik PID denetim algorkPInmasé ile ya
yerine wuyarl amal é PID kontrol al goritmasé kull an
tasarl anmakta ve geliktirilmektedir. Tasarl anan
kull anél makt a, her bir mot orun deneti mi uyarl am
ekstruder sisteminde hem ésétma hem de sojut ma
s¢re-ler uyarl amal é Pl D ile kontrol edi |l mekted
hareketl er i -in el veri kl i ol an kayeék v e kasnak
Sistemin yazgeaeaméadyaz&8Bem akamal ar é (girik mo d
konuml andér ma, dest ek yapéel ar e, di I'i ml eme, y ol
uygul anmaktadér . C ortaménda ger-eklextirilen ya
i -in kontrol al goritoay alr@&r ecaykne&kl fiodlksilyanerd an
Tasarl anan yazéléemén °zellikle ¢regnlerin ygégzeyin
ol duju g°zlemlenmektedir.
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ml S

Bu ¢ adlar smal z e me kristal yaplilarinin bil gi sayar ort
(STereolLithography) formatinda modell enmesi ve 3B (1
incelenmistir. Uretil en 3mMitman diegnei K reé it tail miy aphhdraradgrs
makroskopi k o6rneklerle inceleyip daha 1iyi kavrayacak
konularin o6grencilere anlati |l ma siresi kgistalmcakt aml
ol usturul abilecektir.

Anahtar kelimelerr3 B Gr et i m, 3B yazicilar, kristal yap!l

MODELLING AND 3D MANUFACTURING OF MATERIAL CRYSTAL STRUCTURES
FOR ENGINEERING EDUCATION

Abstract

In this study, the modelling in §TSTereolLithographyformat with computer aided design programs and
manufacturing using 3D printer technology of the material crystal structures are investigated. Through
produced 3D material crystal structures, engineerstigdents wil study the lessonwith tangible macroscopic
exanples and get a better understanding. In addition, the duration of leaig to students of subjects that are
difficult to understanding and imagine witle shorten and these matmis wil provide a more effective
educational environment.

Keywords:3D mandacturing, 3D printers, crystal structure.
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INFLUENCE of FILL RATES on THE MECHANICAL PRORBERTIEEGI® ACID (PLA) SPECIMEN
PRODUCED by 3D PRINTING

Abstract
Polylactic acid (PLA), so far, is the most extensively researched and utilized biodegradable aliphatic polyester in science
history. Due to its merits, PLA is a leading biomaterial for numesoapplications in medicine as well as in industry
replacing conventional petrochemicddased polymers. The main purpose of this review is to elaborate the mechanical
properties of PLA, that sample different scanning fill rates (%5, %50, %100). For daetief] four specimens produced
under ASTMD-790 (bending test) and ASTHA-638 (tensile test) standards. The result has been revised by implementing
tensile and bending test for the specimen. Incorporating better understanding of the role of these pragertvith
available improvement strategies is the key for successful utilization of PLA and its copolymers/composites/blends to
maximize their fit with worldwide application needs.
KeywordsPolylactic acid (PLA), 3d printing, Additive manufacturing
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RECONSTRUCTION OF DAMAGED GEARS USING REVERSE ENGINEERING
APPROACH

Abstract

Despite the fact that the design improves the utility of software technologies, especially the
complex shape of the parts does not remove difficulties in re-design. For example, the
creation of tooth profiles in helical gears has some difficulties. Reverse engineering
approaches provide significant benefits at this point. The use of reverse engineering
approaches in such parts will result in a great deal of ease, especially in the case of repaired
of damaged gear. In this study, the opportunities for reverse engineering to create time and
complex profiles will be used in the design of demaged helical gears. The production of
machine elements with rapid prototyping methods presents important opportunities to solve
the problems experienced in product development processes. Rapid prototypes of helical
gear is created via 3D printers to take advantage of this feature of rapid prototyping. In this
context, a software that can make parametric design by means of the data obtained by the
reverse engineering approach has been developed. The accuracy of the product is tested by
dimensional comparison between the gear produced by the 3D printer and the original gear.
Keywords: Helical Gear, Reverse Engineering, Computer Aided Design, Rapid Prototyping
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Abstract

The conception of digitalization has gained importance for the field of product design due to the
developments in the fields of CAD/CAM over the last decades. Improvemendd iprinting
technology have become an essenti al partin of t o
product design studio courses, products developed by traditional design methods remain at a more
conceptual level and product ideas are often nosted in the third dimensionThe importance of

physical prototypes produced in the early stages of product development processes in product
criticism is often emphasized in the literature. This makes it necessary for design students to use 3D
printing tecnology at each stage of the project. Despite the increasing use of technology in product
design education, it is possible to say that the access of students to technology is still limited.

In accordance with this need, GAZI DLAB, which was founded a@stad @isign andfabrication

laboratory in Gazi University Department of Industrial Product Design, aims to introduce different 3d
printing technologies to students during their education life within the related courses and to use

these technologies effeistely in their design processes. In this study, the structure and content of

DLAB, the way it works andthe opportunities it of fers stude
contribution to the design process and integration into the design education will bkiatea

through the 3d outputs presented so far.

Keywords:Digital fabrication, 3D printing technology, Product design, Design education.
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RI' N TASARI MI NOWBASKBOFKNOLOJKSK KULLANI MI

! ZERKNE KEKFEDKCK 2BKR ¢ALI k MA
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Son yéllarda dijital teknol oj irl gemlderkii tged a rkédad
czerinde incelemeye dejer deji ki kliklere yol a -
dijital ara-1ar ve ©°%zellikle 3 boyutlu (3B) b a
s¢re-lerini Phkielmé me ldtee cdicede3 B baské teknolojiler
tasaréem s¢re-lerinde kull anéemé da yaygénl akmak
yalnézca protototipleme evresinde KkulJelermdehan bu
itibaren kull anél maktadeéer . Bu dojrultuda 3B ba
kararl aré ¢zerine etkilerinin belirlenmesi ve O

tasarém ejiti mi v e ityais akreénndcié | taar séanr ébnu st ¢erken-olleor i n e
arz etmektedir.

Bu -alékmada 3B baské teknolojisinin, srén tasa
amaceéeyla 3 boyutl u baské teknol oji¢sri¢gnkual Itaansaarre
s¢recinden olukan kekfetmeye dayalé durum -al éxr
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ilikkin -ékaréemlar aktarél mékteér .

Anahtar Kelimeler: 3 Boyutl u Baské TeKRmacslhojgimsiSegregrcéin Tasar
AN EXPLORATORY STUDY ON THE USE OF 3D PRINTING TECHNOLOGY

IN PRODUCT DESIGN

Abdullah TOGAY?, Ebr & GEDKK
a, b. Gazi University, Faculty of Architecture, Department of Industrial Design, Ankara / TURKEY.

Recent major developments in dajitechnologies have the potential to lead to significant changes in

the discipline of industrial design. Computer technologies, digital tools, and especially 3D printing
technology, have a significant impact on designers and design processes. The3Dseriofting

systems in product design processes are widespread regarding technological developments. This
technology, which is predominantly used in the prototype stage of the product design process, has
been in use since the early stages of the desigreggdoday. In this respect, determining the effects

of 3d printing technologies on product design process is important for the academicians, designers and
students in this field to understand the potential of the technology and to incorporate it into thei
processes.

2Bu ¢talGakzma,, ni ver setiesEnsent Bdd i hd¢stri I rEbmul er i Ta
Gedikbr af @éndan y¢étezpi gl ame&kkteémmanéndan ¢retil mi ktir.
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In this study, three small scale expolatory case studies were conducted to investigate the effects of 3D
printing technology on product design process and product. In case studies, the applied semi
structured design process is observed. Assalt of the study, it was determined that the effects of 3D
printing on the process and decisions differ depending on the form, function and dimension of the
product, and these differences were tried to be revealed and observations about the effects on th
general design process were reported.

Keywords: 3d Printing Technology, Product Design, Design Process.
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Daireskba Kemlanabilir Anvilinin T
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Sirk¢ler staplerler (Dairesel Zémba) | aparoskop
gevdenin ucuna takelan anvil par-aséndan ol uk mak
medi c al sek°t¢regndeki kull anéméné éaénéronpaeyraasyd
esnaséndaki -al ekxkma capéenda %45 k¢-¢ltme hedef | e
mekani zma yardéeméeyla katl anabilen anvil tasareéer
prototip -alékmalareé ger-eklextsgibemletindeTaga
tersine m¢ghendislik ve hézlée prototipleme al anl @
nokta bulutu olukturul muk ve 3D baské teknolojil
anvi | prototipi®rndaltiedadimiltarak Sekltunan ¢r¢énl e
edil ebilir katl anabilir anvil prototip -al ékmal
i mal atée 3D printer teknolojisi kull anél arak t ameé
katmanlar kekl i nde basél masé ile ger-ek-i prototip
Anahtar Kelimeler: Gastr oi ntestinal operasyonl ar, sirke¢ler

THE APPLYING OF 3D PRINTING TECHNOLOGY ON DESIGN AND

PROTOTYPING OF A CIRCULAR STAPLER FOLDABLE ANVIL
Abstract

Circular stapler has been formed by the main body and by the anvil piece which is settled to
the body nowadays. The aim of this study was to increase the security of anastomosis which
has done by stapler, was apply easier for decreasing 45 % ratio with the folded mechanism
over it by the diameter of anvil. The design procedure began to scan commercially available
anvils by using a 3D laser scanner. In this way, design limitations were determined
appropriately to the surgical equipment design specifications. Foldable anvils prototyping
process covered various rapid prototyping tools such as a 3D printer which uses wax mold
material and metal particles. Besides, every step of design procedure was included
traditionally used 3D printing technology by a plastic material to update design errors. The
reverse engineering (Optic Scanning) and the 3D printing technologies (FDM, SLS, SLA)
were successfully applied to design and optimization process of a foldable anvil. The
obtained prototype anvil was successfully used in live animal test.

Key Words: Gastro-intestinal surgery, circular staplers, rapid prototyping, 3D scanning
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esnasénda canl é& hg¢gcreler dojrudan hidrojel biyo
birlikte kullanélarak konumlandeérel ér . Bu -al éxr
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3D Bioprinting of a Natural Polymer-Ceramic based composite Bio-
Ink for Bone Tissue Engineering Applications

Abstract

Despite t he bone t i s s u-scéles bone edefécis mragjuirea dulditiorialt vy , | a
processes for complete restoration. In general, autografts or allografts are widely used during
their treatment. Polymer composites (generally based on tricalcium phosphate,
hydroxyapatite, polycaprolactone, poly-L-lactic acid and starch) are also studied as bone
replacement materials. Biomaterial characteristics and cellular response are as important as
obtaining the final construct in a patient-specific geometry. Nowadays additive manufacturing
technologies are applied for digitized fabrication of almost everything. Especially in tissue
engineering, functional three-dimensional (3D) tissue constructs can be obtained by means
of bioprinting. Living cells can be directly incorporated in the hydrogel bio-inks or can be
positioned among other biomaterials during bioprinting. The aim of this study was
development of a natural polymer-ceramic based bio-ink and optimization of its bioprinting
parameters to obtain 3D scaffolds for bone tissue engineering applications. Cell culture
medium, glycerol, gelatin, alginate and glass reinforced hydroxyapatite were blended in
different amounts to obtain the composite most suitable for printing. Effects of temperature,
pH, filtering and use of chemical catalysts on printability of the bio-inks were evaluated.
Biocompatibility of the 3D printed scaffolds was studied in vitro with human adipose tissue
derived stem cells.

Keywords: 3D Bioprinting, Composite Bio-Ink, Bone Tissue Engineering
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i mal at yontremloekr i @mk amabsiena gerek duyul madan tek seferde n

avantajlaréndandeér. Beyin damarénén 3B modeli yumukak dok.t

(Magnetic Resonance) gereéntel erindene MiBni oas KleZ . @a kpir megs iamda

yapél mékteéer. Bu model operasyon °ncesi ve sonrasénda cerrze

anl amanén yané sér a, yer tespiti olduk-a zor yapélan beyi:
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baske.

MODELING OF BRAIN VESSEL FROM MR IMAGES AND 3D PRINTING
Abstract

Designers and engineers use additive manufacturing technology to accelerate the design process, to make
designs of products and to develop concepts. Freedom in design, obtaining the complicated parts with cheapest
cost, not needed for the tools, fixtures and coolants, minimum waste, being environment friendly and getting the
final product at one time without using a number of steps of the traditional manufacturing methods are the most
important advantages.The 3D model of the brain vessel was exported from Mimics software by processing of MR
(Magnetic Resonance) images which is commonly used in soft tissue imaging and was printed in a 3D printing
machine. This model is really important not only to make the surgeons understand the complex anatomic
structure of the cerebral vessel but also to study and produce treatment methods for brain tumors, which are
difficult to locate, before and after the operation. At the same time, in laboratory applications in the field of
medicine and health sciences, the students has the opportunity to examine the anatomy easily and to develop
appropriate treatment strategy in the model which is taken from an actual patient anatomy.

Key words: Magnetic resonance imaging, modeling of anatomical structures, brain vessel, 3D printing.

Referanslar

1. https://www.mayfieldclinic.com/PDF/PE-AnatBrain.pdf

2. The Attention System Of The Human Brain, Steven E. Petersen, Michael L Posner, Annu Rev Neurosci.; 35: 731 89, 2012.

3.lancu, c.., l ancu, D., Stktncioiu, AL, From Cad Model Toi 3d Print
Durabilitate; Issue 1, p73, 2010.

4. Ventola, C.L. Medical applications for 3D printing: current and projected uses. Pharmacy &amp; Therapeutics,vol. 39, no 10,

pp. 704-11, 2014.

5, Carcedo M. G. , Ant hropometric Characterization of Human Subjects,
G°teborg, Sweden, 2010: 53.

6. Baradeswaran A,, Joshua Selvakumar L. and Padma Priya R., Reconstruction of Images into 3D Models using CAD

Techniques, European Journal of Applied Engineering and Scientific Research, 3 (1):1-8, 2014.

7. Lee, C.S., Kim, S.G., Kim, H.J., Ahn, S.H., Measurement of anisotropic compressive strength of rapid prototyping parts,

Journal of Materials Processing Technology, vol. 1871 188, pp. 6271 630, 2007.


mailto:kursaterbas@gmail.com
mailto:gozderabia06@gmail.com
mailto:gozderabia06@gmail.com,%20sevdasanver@hotmail.com
mailto:edemir@ybu.edu.tr
mailto:itoktas@ybu.edu.tr
mailto:droktayalgin@gmail.com
mailto:hakanoflaz@gmail.com

3B BASKI TEKNOLOJILERI ULUSLARARASI SEMPOZYUMU (3B-BTS2017) (INTERNATIONAL SYMPOSIUM ON 3D PRINTING TECHNOLOGIES 3D-PTS2017)

AR-GE AMAC¢LI DONERADAZNRSKNTER L(EWE)
TEZGAHI KKLEM PARAMETRELERKNKN BEL

M. Cengiz KAYACAN?, Burhan DUMAN"

a, S¢l eyman Demirel fniversitesi, M¢hendi sl i k Fake¢gltesi, Ma k i
cengizkayacan@sdu.edu.tr
b, S¢l eyman Demirel iniversitesi, Uluborlu S. Karasoy MYO, Bil g

burhanduman@sdu.edu.tr

¥zet

Eklemeli imalat teknolojileri 1970y €1 | ar énd a tasarémlarén numunel erini
hézl é& prototipleme sis8e@mlieriyélill ar @mkbavneameda@r i ti bar
par-a imalata g¢ndménree gielmamlegte Pami ami niKma b dfdde &k & e anle
edi | mi ©Otoibrl € yeéell arda da ekl emel] i mal at sistemlerin
kul | seamm@amdiodf rudan f onk s iinyabaetneel denpneelerin@eabak| anmékt ér . En vy
eklemeli imalat teknikleri; steryolitograf i (SLA), ergiterek yéjma ile model |l
(3DP) , se-mel i |l azer sinterl eme (SLS) vV e se-mel i I
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geometride ol an par-alarén g°receli ol aBak - abkkmadhe
Kal kénma bakanl ej e dest ekl proje kapsaménda tasar./|
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DETERMINING PROCESS PARAMETERS OF DIRECT METAL LASER
SINTERING (DMLS) BENCH FOR RESEARCH AND DEVELOPMENT
PURPOSE

Abstract

I n 1970s rapéd prototyping systems, ai med at producin
1980s people have started to talk manufacturing real part instead of sampling and they called the
method of manufacturing as additive manufacturing. In 1990s with the development of additive
manufacturing systems it has been started to manufacture direct end use functional part from metal
and ceramic. The most common additive manufacturing technologies are stereo lithography (SLA),
fused deposition modelling (FDM), 3 dimensional printer (3DP), selective laser sintering (SLS),
selective laser melting (SLM), direct metal laser sintering (DMLS) and electron beam melting (EBM).
By using these technologies 3 dimensional physical parts are able to be manufactured from liquid
resin, polymer, polymer powder and metal powder. Nowadays, with SLS machines by using various
metal powders the part which has so complex geometry that cannot be manufactured by using
conventional methods are able to be manufactured in many fields. DMLS bench which has first been
manufactured in our country and which has been designed within the project supported by ministry of
development was used in this study. A series of experiment has been done to determine process
parameters and the results have been discussed and compared with literature.

Key Words: Additive manufacturing, metal sintering bench, process parameters
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¥zet

Kat manl é& ¢retim (KJ) Additive Manufacturing (AM) ol
kat manl arénén bilgisayar kontrol¢, alténda bieinesne ¢
sentezl emek i -in kull anél an i kKl eml er i i fade eder. )
ol ukturabilir. Bir bakka elektronik veri kaynaj éndan
mo del veril eri kull anél akalkWnagkekiodiu. eBut mal §efnamda t &
kull anarak ¢retim yapabilen masag¢st ¢ ¢ - boyutlu yaze
tekniji ile kalébée alénarak olukturul muk kalép mode
ger -ekilrei | miktir. T¢m par-alarén boyutsal °l -¢ dojrul
é - boyutlu ile ¢retilmik par-a ve silikon kal épl a

Anahtar kelimeler: Kat manl & ¢retim, BDmbasgiélli kognkaképkama, RT

REPRODUCTION OF SILICONE MOLDING METHODS OF PRODUCED PARTS THREE
DIMENSIONAL PRINTING TECHNOLOGIES

Abstract

Layered production (3D) 3D printing, also known as Additive Manufacturing (AM), refers to the
processes used to synthesize a three-dimensional object that is produced to create an object under
computer control of consecutive layers of the object. Objects can form almost any shape or geometry.
It is produced using digital model data from another electronic data source or a 3D model. In this
study, by means of silicon molding technique of a plain gear wheel produced in a desktop three-
dimensional printer capable of producing by using an open source meltblowing technique with a
filament, a replica was made with an epoxy resin from a die model formed by taking a die.
Dimensional measurement accuracy The CAD data was made with three dimensional parts, compared
with the parts reproduced with silicon mold.

Keywords: Additive manufacturing, 3D printing, Product development, silicone molding, RTV 2
silicone.
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Bu -al ékmada, fk | @amelmoy ktull U aypyazdér ma i kK|l emi yapan Ac
( ABS) ve Polylactic Acid (PLA) ile yazdérma araseénd:
parametreler olarak nozul ve ését ma t aértaism Ikwlcladkn é&lj &
&- boyutlu par-anén olukturul masénda harcanan el ektri
ve ABS ile ¢retim yapabilmek i-in parametrelerinin mi
-al ékmal ar a- é&k ékydyan aaky nkéo cklowk uylalzaéccda ger - ekl ekt i ri | mi |
Anahtar kelimeler:3 Boyutl u baské; Héezlé prototipleme; Katkeée i

COMPARISON OF OPERATING COSTS OF PLA AND ABS PRODUCED PARTS

Abstract

In this study, the cost differences between printing with Acrylonitrile Butadiene Styrene (ABS) and
PolylacticAcid Acid (PLA), which perform three-dimensional printing using filament, were investigated.
Variable parameters are nozzle and heating table temperature and used. The electric power used to
create the three-dimensional part using ABS and PLA filament was compared. At the end of the study,
the minimum cost conditions of the parameters were determined in order to produce with PLA and
ABS. The experiment was conducted experimentally under the same conditions as open source
printers.

Keywords: 3-D printing; Rapid prototyping; Additive manufacturing; Rapid tooling; Digital
manufacturing.

Referanslar

[1] Diane, S.A., Chu, K.R., and Montgomery, D.C. 1997. Optimizing stereolithography throughput.
Journal of Manufacturing Systems, 16.4, 290-303.

[2] Tymrak, B. M., Kreiger M., and Pearce J.M. 2014. Mechanical properties of components
fabricated with open-source 3-D printers under realistic environmental conditions. Materials &
Design 58, 242-246.

[3] Antonio L., et al. 2015. The impact of process parameters on mechanical properties of parts
fabricated in PLA with an open-source 3-D printer. Rapid Prototyping Journal 21.5, 604-617.

[4] Lee, B. H., Abdullah J., and Khan Z.A.2005. Optimization of rapid prototyping parameters for
production of flexible ABS object. Journal of materials processing technology 169.1, 54-61.

[5] Benjamin H.D., Nilsson S., and Poole C.M.2015. A feasibility study for using ABS plastic and a
low-cost 3D printer for patient-specific brachytherapy mould design. Australasian physical &
engineering sciences in medicine 38.3, 399-412.

[6] Jeremy S., and Kerlin S. 2014. Development of a large, low-cost, instant 3D scanner.
Technologies 2.2, 76-95.



3B BASKI TEKNOLOJILERI ULUSLARARASI SEMPOZYUMU (3B-BTS2017) (INTERNATIONAL SYMPOSIUM ON 3D PRINTING TECHNOLOGIES 3D-PTS2017)

STRUCTURAL COMPARISON OF THREE -DIMENSIONAL PRINTER
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SENSITIVITY FEATURE
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Abstract

Actual needs of the industry are changing very rapidly and determined by titieadibional
manufacturing methods according to appropriate time, cost and appropriate production. In this
context, conventional manufacturingethods are not appropriate responsive to manufacturing
for machine parts which are considered to be small in size and designed with CAD programs.
In recent years, servicing with a very different methodology, atramtitional manufacturing
method called Tiee Dimensional (3D) printing, has emerged as the production process of
multi-dimensional solid objects completed in the CAD Programs. In particular, these
multidimensional printers, which serve many areas such as prototypes, demonstrations,
aviation indugry equipment, health applications, should be matched to the right technology in
order to match the production capabilities in accordance with the developing technology and
demand. For t his pur pose, producti on sens
recmmmendation of 3D printers using ceramic and plastic derivative materials are compared
with real models and applications in this study.

Keywords: 3D Printing, Prototype, Manufacturing, Rapid Prototyping

SERAMKK VE PLASTKK MALZEME KULLANIYURBAK YAPI
YAZI CI UYGULAMALARI NI'N HASSASKYET UNSURU
KARkKI LAKTI RI LMASI

¥zet

End¢gstrinin g¢egnegmegzdeki i htiya-Ilarée -ok heézl
uygun ¢retim ekseninde geleneksel ol mayan
bajl amda konvansiyonel ve gel eneksel i mal at
maki ne par-alaréna tasarém sonrasé i mal ateée a
pek -ok farkl e metodol oj i I | e lhatz me et esmin ud la
Boyutlu Yazdér ma, tasarémé bilgisayar ortam
isretim s¢greci olarak ortaya -ékmaktadeéer. ¥z
ekipmanl aré, sajléek uygmétomaénmner bubiokbekoyo
gel i ken teknol oj i ve talep ile uyumlu ol ar a
dojru teknol oj i ekl ektiril mesi yapeéel mal eédeéer
mal zeme kull anan@Qyaz&dc§leai dmeki krpomrtim hass
°neril eri bu -alékma ile ger-ek modell er ve

Anahtar Kelimeler: 3B yazdeéer ma, Prototip, Kmal at , He z |
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¥zet
Teknolojinin bsgynkesigre i umakmasénda °nemli d°n¢m no
ol ukturmaktadeéer. Endg¢stri Devri mi, en genel anl améeyl
makine ge¢ceéenegn etkin olduju ¢retim kKekline kgse-1 Ki i
makinel ekmi kK end¢gstrivyi ortaya -ékarméxkter. D¢nyadaki
a-an Endg¢gstori Devrimleri, bel | i akamal arl a, uzun sg¢r
kadar ol an d°nemde, birbpr8ndamkfar lEn@ ¢ et ki | Oree r ism@at

me mkender .

Birinci endg¢stri devr i mi (1.0) buhar g¢ceneg kull anar a
-ékmexkt eér . Kkinci end¢stri devr i mi (2.0) irlelekbakgri
endg¢stri devriminde (3.0) ise elektronik ve bDbilgi t e
da otomati klexktirilmicktir. D°rde¢ncy end¢stri devrim
sanayi deki mevcut ¢ reent ikme ka n Il aeynénkeésnié na nyleamiédna gel mekt €
26nci ve 306¢nceg endegstri devrimini ka-érdéj éneée, 406¢n
getirilmektedir. End¢stri 4.0 ile gelen yesmdleringretim
internetine (Internet of Things-1 OT ) bir-ok teknol oji isretimde s°%z sahi
i mal atén ¢retim teknolojisine katteéejée defjer ve fayd:
i -erisinde °nemli biurl aynenréextsfahi p ol duju vurg

Anahtar kelimeler:End¢stri Edeystmi ,4.0, 3B yazéecée, EkIlemel.i

4TH INDUSTRIAL REVOLUTION AND TURKEY
Abstract

One of the most significant milestones which lead current technology to it's advanced form are
industrial revolutions. Industrial revolutions, in most general sense, can be expressed as replacing
human and animal work production with a production type which mainly based on machine work.
Effects of new inventions on production unearthed the mechanizated industry. Industrial revolutions
which leads global change in economics, societies and cultures, are completed with some stages
within long time. Hence, it is possible to talk about three different industrial revolution which have
different effects until this time.

First industrial revolution (1.0) was emerged with the mechanical systems and production tables by
using steampower. With the second industrial revolution (2.0), mass production has been achieved
with the help of electrical energy. Production process has been automated in the third industrial
revolution with the development of electronical and information technologies. Fourth industrial
revolution means reshaping the current production understanding through the developing science and
technology. Turkey is said to have missed the 1 st, 2 nd and 3 rd industrial revolutions and the 4 th
industry revolution should not be missed. The new production systems that arises with the Industry
4.0, have a major effect on many technological production as 3d printing technology, Internet of
Things(OIT). In the article, it has been emphasized that the importance of contributions and
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evaluations on of additive manufacturing on production technology within the 4. Industrial revolution
concept.

Key Words: Indstrual Revolution, Industry 4.0, 3D Printing, Additive Manufacturing
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¥zet

Fibert akvi yel.i kompozit mal zemel er , aral arénda far

veya bajlanmék y§keelknerdilek anvdeeme tdérhor fiber.takviyeli

kompozit malzemeler, mukavemet, sertlik, iletkenlik vb.a- e s éndan m¢ kemmel ol du

u-ak yapésal el emané, yel dejirmeni kanadé, ot ol

di z¢st ¢ bidmngi dedyzaarsiéanr éynay d @ary dall am&@k makta ve her

art makKamd@gozi t mal zemel erin ¢reti mi kar makéek ve

ol ukmaktader . - boyutl u yazéce teknolojileri

olabilmesi,b a Kkt a e nyetkzamamaniak¢ zer e bir s@af |l ayarctajje kesind

Bu -al ékxmada, kendi ol anakl ar eémeéez ile ¢rettiiji
kull anél mékt ér . 200x200x200 ikleme alanéna sahi
ol du]j u-C R @dabdn Fiber Dolgulu Naylon Filament) v e i P(Pdlilakik Asit) filament

mal zemel er i kull anél mékt ér . Ayné yojunluk ve iK|
°zellikleri a-éséndan kéyaslanméexkt ér .

Anahtar Kelimeler: Karbon Fiber Takviyeli Kompozit Malzeme, ePA-CF, PLA+, FDM 3d
Yaz écé

INVESTIGATION OF MECHANICAL PROPERTIES OF MATERIALS PRINTED IN
3D PRINTERS USING CARBON FIBER REINFORCED FILAMENTS

Abstract

Fiber-reinforced composite materials consist of fibers of high strength and modulus
embedded in or bonded to a matrix with distinct interfaces between them. Carbon fiber
reinforced composite materials are useful since they are excellent in strength, stiffness,
conductivity, etc., and widely used for an aircraft structural member, a windmill wing, an
automotive outer panel and computer uses or a housing of notebook computer and their
needs are increasing year by year. The production of composite materials consists of
complex and intensive processes. The ability to produce composite materials with 3d printer
technologies is the key to many advantages including labor, cost and time.

In this work, we used 3d printer which we produce with our own facilities and work with FDM
technique. "EPA-CF" (Carbon Fiber Filled Nylon Filament) and "PLA +" (polylactic acid)
filament materials produced by "ESUN" are used with this printer which has 200x200x200
processing area. The samples produced at the same density and processing conditions are
compared in terms of their mechanical properties.
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Bu -al ékmada, ticari bir ABS fil ament kull anél arak 3
yazdér ma hezéna bajl e dej i kiimlteirri.ni ©taliénkcnmeal e kh amp S & m €hne
malzemesinin 230AC 24 0AC wechk@ &€maamlkdj i K EPgemki Kkéki Kndeksi

k ul | a niénlcaerlackiNraimwitnier .e r farkl e yazdér ma shoe-Dlsatikeeenda 3B
-ekme temekamiki?Terell i kdealrdkmande |l kagrksotrhiw-zléayrl & draskéen
ilgii ncel enerek yazdérma hézé se-iminin zaman maliyet:i
Anahtar kelimeler: ABS f i |l ament , 3B yazdér ma, FDM, Yazdér ma Hez
Abstract

In this study, it was aimed to investigate the changes in the mechanical properties of 3D printed
samples using a commercial ABS filament depending on the printing speed. The rheological properties
of the filament materials at 230AC, 240AC, a n dC werb ihvestigated using Melt flow index (MFI).
The samples were printed at different print speeds in 3D and examined for mechanical properties with
Shore-D hardness and tensile tests. 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.

Keywords: ABS filament, 3D printing, FDM, Printing speed.
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3D baské tasareemésanabla entegrasyonu, yapémcélar ve
kull anél déjé a-éeék-a g°re¢lebilir. Ne vyazeéek ki, endyg st
séneérl eder Girik seviyesinde kaynman énébmeéexk papekibr
késétl amal aré ve zayeéef y¢gzey kalitesi gi bi sénér |l amal
kodlu vyazécélarda aseton buharénén ik par-asé yg¢szey
et kisini ariamt esabmbhmek buhar odasé prototiapi gel i kti
par-asé makro g°r¢negm yeéegzey kalitesi iszerine etkisi a
Anahtar kelimeler: Kat manl & ¢reti m, 3D baske, i rée¢n geliktirme,

THE PERFORMANCE OF ACETONE VAPOR IS EFFECTED ON PLASTIC FABRICATED PARTS
SURFACES.

Abstract

It is clear that 3D printing design, production and integration with art are used by producers and
industrial designers. Unfortunately, the use of 3D printing in the industry is limited to the production of
additives. Fused accumulation modeling at the input level is often excluded due to constraints such as
time-consuming, structure size constraints, and poor surface quality. In this study, the effect of the
acetone vapor on the workpiece surface quality was investigated in open source printers. A heated
steam room prototype was developed to investigate the effect of acetone vapor. The effect on
workpiece surface quality was investigated by using liquid acetone in different amounts.

Keywords: Additive manufacturing, 3D printing, Product development, silicone molding, RTV 2
silicone.
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Bu - al éeéxkxmada, Eriyik Yejma Modell eme FDR)YM) -i( Fupeds &
parametrel er.i ¢izerine optimizasyon -alékmalare yapélr
derece) ve i --ddpopkga) aepsEmi(ddJaayeéman -pnosddskkdejei kken
se-i |l miktir. Boyutsal dojruluk (hacim mm3 ) tepki pa
Taguchi L9 Ortogonal di zi si kull aneél ar ak tasarl andé
dejerlerini -ibrel ikrulld mele!| dé. Her parametrenin et kinl
araktéreéel mektér. Ayreéca dojrulama deneyl eri uygul anar
Anahtar kelimeler: Er i mi k Biri kim Modell eme; Taguchi L9 Ortogon

DIMENSIONAL PERFORMANCE ANALYSIS FOR OPEN SOURCE 3D PRINTER

Abstract

In this study, optimization studies were carried out on process parameters for fused deposition

model ling (FDM). The | ayer height ( mm) , threglsett Uk me
degree were chosen as the process variables considered for optimization Dimensional accuracy

(volume mm3) was chosen as the response parameter The experiments were performed using the

well-known Taguchi L9 Designed using an orthogonal array Taguchi's S/N ratio was used to determine

optimum parameter values The effectiveness of each parameter was investigated using the variance

analysis and the performance of the optimum conditions was verified by applying the verification

experiments.

Keywords: Fused Deposition Modelling; Taguchi L9 Ortogonal, PLA, ANOVA, Thermoplastics
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GEOMETRICAL TOLERANCES FOR ADDITIVE MANUFACTURING:
AN OVERVIEW
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Abstract

Additive manufacturing (AM) is a high priority technology that provides technical and
economic advantages in comparison with traditional manufacturing methods. In AM
processes the work pieces are manufactured-tay&yer directly from a @ digital model,
without molds, fixtures, tools, etc. This versatile manufacturing process gives opportunity to
obtain customized products with complex geometries, freeform shapes, internal cavities and
lattice. This developing technology has been used in wide range wstiiiadl applications

such as automotive industry, aircraft industry, patient specific prosthesis and artificial organs.
However, there are some restrictions waiting for determinations and improvements for usage
of additive manufacturing to end use partdarction. One of the most important restrictions

is geomeitical tolerances. The geometricdg¢viations of AM process depends on different
factors such as process type, Fused Deposition Modeling (FDM), Selective Laser Sintering
(SLS) and Selective Laser Mielg (SLM) and process parameters such as build direction,
layer thickness, support structure related specification, and scan/track direction. In this paper
literature studies about geometrical tolerances in AM are reviewed and the implications of
AM processes are reported to decrease limitations about dimensional accuracy and increase
part quality, functionality, and performance of the AM product.

Keywords: additive manufacturing,3 printing, geometricatiolerance, dimensional accuracy

EKLEMELK KMALATTA GEOMETRKK TOLERANS
BAKI Kk
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¥zet
Hezl & prototipFrémgenaki Bkém¢egr ¢n el de et me pot an:
sunmaktadeéer Bu féersatl ar bilimin t¢g¢m allfanl ar én
i skel et si st emi bozukl|l ukl arénén tedaviiskelgtr e- 1| er
Ssi st emi bozukl ukl aréene tedavi s¢re-lerinde yoj
i mal at énda kull aneél an gel eneksel y°ntemler bir
-%z¢éimloer sunar . Bu durum hastalarda hem konfo
dezavantaja vyol a-ar . Bu dezavantajl ar én ortad
tasarémée ve i mal:i son yeéllarda yojun bir -al ékm
-al ékmal ar da °ne -eékmaktader . Or t e wtipeeme n ki K
yakl akémlarénén kull aneél maseé, fonksiyonellik ve
er gonomi vb.) °neml i avantajl ar sajl amaktadéer .
hezl & prototipleme yakl akeéeml areéveégelekelssellimmatata n -al
y°nteml er i ile karkeéelakteéerél maktader .
Anahtar Kelimeler: Ortez, Hezl e Prototipl eme, 3B yazdérm
Sorumlu Yazar: Ks ma i | idalAnkiigaNi,edu.tr

Ortheses Production with Rapid Prototyping Approach: A Literatur Review
Abstract

Rapid prototyping approaches offer significant opportunities in terms of potential innovative
products. These opportunities are widely used in all disciplines of science. Among these are
the treatment processes of musculoskeletal system disorders. Orthoses are used extensively
in the treatment of musculoskeletal disorders. Conventional methods used in the
manufacture of orthotic devices offer rather general solutions than offering individual
solutions. This leads to disadvantages for patients both in terms of comfort and treatment
process. The special design and manufacture of orthosis for the removal of these
disadvantages is an intense field of work in recent years. Rapid prototyping approaches
stand out in these studies. The use of rapid prototyping approaches in the personalization of
orthoses provides significant advantages in terms of functionality and geometric fit
(dimensional accuracy, ergonomics, etc.). In this study, studies using rapid prototyping
approaches in the design and manufacturing of orthoses are examined and compared with
traditional manufacturing methods.

Keywords: Ortheses, Rapid Prototyping, 3D Printing
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Hi z 1|1 p r oltgoitsiapyl aermed, €CalD) cei kzl iii mild ears adenl rdeo deetime mi zi s ag
i mal at teknolojisidir. Hi zl 1 pr oytaoptiilpnhrebmieh ecri htaiz |
drdnidn 6n model ini ¢cok ki1 sa aljil ra msBkirt eg @il gnesrmasdi an,d e
gunimizde yayginlasan hizIl1 prototipleme yont eml
ol an savonius torbin kamazg attiarshalrndgnar iyeanpeirljmissit 1yr
el ektrik Uretimi saglayan dikey eksenli rdzgar t
kanatlarirnin zarar go6rdukleri ya da def ormasyona
bir esekeddid kanadin Gretilip, deforme ol mus ya da
tasari m sirecinde uygun ol an mal zeme, kanat t asa

Anahtar kelimeldNY { I @2y AdzaA GNNDAYASZ Yo &l 1 POPXI ¢NNBAYy 11
SAVONIUS TURBINE ROTOR DESIGN PRODUCED BY 3D PRINTER

ABSTRACT

Rapid prototyping is a manufacturing technology that enables us to obtain a preliminary model from
computer aided design (CAD) drawings. Through the rapid prototyping devices, it is pwossible

obtain the preliminary model of any product drawn in the computer in a very short time. In this
study, Savonius turbine wing design which can be produced by 3D printer which is one of the rapid
prototyping methods which is becoming widespread nowaday®ne. Savonius wind turbines are
vertical axis wind turbines that provide electricity generation by means of wind energy. The purpose
of this work is to replace the damaged wing of a new wing, deformed or damaged by rapid 3D laser
printer technology wherthe Savonius turbine blades are damaged or undergoing deformation. In

this design process, the choice of suitable material, wing design and 3D printer method is examined.

Keywords: Savonius turbine, 3D printeFurbine rotor design
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¥ZET

Son yéllarda, kat manl & i malat y°ntemler. bir
i mal at y°ntemi, bil gisayar destekli tasareéem
.ste gelamdi @ak lodtumt urarak fi zi ksel mod el el d
y°ntemlerinde, bir Sréneén I mal at @éneén yapeéel
°czell ikl eri ve par-anén geometrisinin anal.| :
imala t y°ntemlerinde par -anén sadece ditmasi't b
kull anél acak mal zeme hakkeénda genel bir bil
ara-1|areénda, bilikim teknol ojii cihazl arénda
alanl arénda mi kron boyut und aKkcié ng ragrnt, massi ésntdeanm

mi kro boyutta ¢retim yapan 3D vyazeéeceéel ar gel
boyutta ¢retim yapan 3D yazécélaréen ayreént el

Anahtar kelimeler: 3D yazéceé, Kat manl & i mal a
INVESTIGA TION OF 3D PRINTERS FOR MICRO -SCALE PRODUCING

ABSTRACT

In recent years, additive manufacturing methods have been used in many industries. Additive
manufacturing method is a method of obtaining physical model by overlaying part sections
derived from compuatr aided design (CAD) data to create layers. In traditional manufacturing
methods, the material properties and the geometry of the part must be analyzed in detail in
order to be able to manufacture a product. On the other hand, in additive manufacturing
methods, only general dimensional details of the part and general information about the
material to be used in the layered manufacturing are sufficient. In the manufacturing sector;
3D printers have been developed that produce in micro size due to theséclcresed for
micron sized products, systems and components in air tools, IT devices, home appliances,
medical devices and implant fields. The purpose of this study is to examine in detail the 3D
printers that produce micisize.

Keywords: 3D printer, Addi tive manufacturing, Micro scale manufacturing
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¥ZET

Bu -al ékenamnat 4nerinden yazdéereéelabilen 3B yze
yazécé yapéel érken seri bajl anté sistemine i
sajl ayacak donanémlar kull anél mékt éré. oBuanbaj
MKS SBASE V 1.3 kontrol karteé i1l e yapél mexkt e
girikine aj kabl osu il e bajl ant él é ol up 3
sajl anmaséna ol anak sajlamaktadeéer.

Anahtar Kelimeler: 3B Yazécé ,E MKSL. SABXaté Model |l eme, E

ABSTRACT

In this paperit has been aimetb examine the manufacture and actualize rddizationof

3D Printer. In addition to sei connection system for 3D printer, it is added pquent for
connecting 3D Printer on Internet. It is used a special 3D printer board which name is MKS
SBASE V 1.3. This control board is directly connected to input modem LAN. Therefore, this
connectionhas givera chance to control 3D printer on the Imiet Also, it has been printed
some components via the proposed 3D Printer.

Keywords: 3D printer, MKS SABSE V 1.3, Solid Modeling, Ethernet Connection
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¥YZET
B u -al eékxmada, iszerinde birden -0k sayéda farkl e ° 7z
bulunan bir filament mal zeme tutucu suydgtuwelnma tpasra-ralm
FDM3D yazécé kullanél arak i mal edi |l mi ktir. Mod¢l er ya
montaj edilmiktir. Farklée yazécé modell erine uyum s:
kull anél mayani nf idianeerntr utleollianr a dol akmaséné engell eye
Kol ay fil ament dejJi kKim sistemi ve 3D yazécé baskeée &
mekani zmasé bulunmaktadeéer. 3D yazécélamakt éranfibimam

komple takéyécé sistemdir.

Anahtar Kelimeler: 3D YaEEicgi k Yé&J] mé&DN)pFlament neatneame tutucu

MULTI-FILAMENT HOLDER DESIGN FOR 3D PRINTERS

In this work, we have presented a design of a filament material holder system with the capacity to
carry multiple numbers of different filament rollers. The application parts of this model are
manufactured using FDM 3D printer. The modules with modular structure are assembled as a
prototype work. There are height adjustments to accommodate different printer models. A wire lock
system is installed to prevent the active filament strand from circulating through the other rolls. There
is an easy filament exchange system and an aligner mechanism that ensures smooth wire flow to the
3D printer print head. It is a multipurpose complex conveyor system that facilitates the management of
filament rollers for 3D printers.

Keywords: 3D Printing, Fused Deposition Modelling (FDM), Filament Material Holder
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3D YAZI CIl LARLA KULLANICI YA ¥ZEL SKLAH
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¥ZET

Barut gazénén itici g¢ateké dmei mahHarfli &t anegiliakli darmal
Ki Ki taraféendan takénabillen skd-abhi arapl &usil aakim&r d&rmr.a
araséeéndaki temas ve birl ®&oi munokt &sél anEabyhabygsesadeéc
kabzasé sayesinde, rahat ve g¢venli bir kavramanén
yorgunlujunun da en aza indiril mesi sajl anér. Rahat
kabzasénén ergonomi k tutma hatl ar é, teti k kontrol ¢nyg
dejerini a rKaveamayla kilahageretepme etkis i ve namlu wucu «kKahl anmasé
dojrulujunu etkileyen olumsuz fakt°rlerin kdaotrol ¢ K
-al ékmada, ki kKiye ©zgy¢ yaridesteldi iatsaehmgbpbkmérenén. bBlugkadz
yazéceéyhbhadbmsél muygudamamasedagereken tasarmmkiver i mal
¥rnek bir kabza tasarémé ¢zerinde 3D yazécé baské pe
yazeéceéelar én unyégkutnélruj u tartéexkel

Anahtar Kelimeler: At exkah, S8l ah Kabzaseé, Ergonomi k Tut uk, Bil g

USER-SPECIFIC PISTOL GRIP DESIGN WITH 3D PRINTERS

Guns that shoot bullets with the driving force of a gunpowder gun are called firearms. Light firearms
are small arms that can usually be carried by a person. During the use of firearms, the contact and
junction between the weapon and the human is the gun brass. Drop-in replacement for factory pistol
grip has sculpted, ergonomic contours designed to provide an exceptionally comfortable, secure grip
that minimizes hand fatigue, enhances trigger control, and improves weapon handling during
sustained rapid fire. Also helps reduce hand fatigue during long periods in the ready position. A wide,
hand-filling palm swell and gently curved finger grooves provide plenty of support, while molded-in
stippling and vertical grooves on the blackstrap help you maintain a firm grip with wet hands.
Sweeping, integral beavertail allows a high hand position for outstanding recoil control. In this study, a
computer-aided design of a weapon-specific crane was made. The design and fabrication processes
that need to be applied during the manufacture of this masonry 3D printer are described. By examining
the 3D printer printing parameters on a sample pistol grip design, the suitability of 3D printers in
handle manufacturing is discussed

Keywords: Firearm, Pistol Grip, Ergonomic Grip, Computer Aided Design
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Pop¢l er i mal at y°ntemlerinden biri haline gel meye |
tasarl anmék model l eri, bir-ok farkleé mal zemes&uillanar
Kekilékendenitermoplastik polimer malzemeler (PLA, ABS:S
yapan yazécélarda, plastiklerin karakteristik ve t ek
sajl ekl ée bir kekilde kBUl aaEEm@®Ddagazertki Imal aleameaskt il
PLA t ¢r pl astik mal zemel erin kull anél masé dur umun
vurgul anacakteéer. Bu kriterler ayné zamanda 3D yazéc
-al ékma a-é&séndiamt idrej e3 D eynwaligdaddna ¢retil ecek par-alar
g°rev yapacaj é yerdeki i htiya-1aré karkel amal eder .

par-aya etkiyen -evresel Kartlarén -ok dé&i mhtl dmeresi
-ekme pay oranlar é, gé-lendirme sistemlerdi ve ekonom
etkileri 3D yazéceélarla ilgili olarak tartékélacaktér
Anahtar Kelimeler: 3D Ya®P®d¢ & mer Mal zemel er , Tasarem Kriteri

PLASTIC PRODUCTS STRENGTHENING TECHNIQUES IN FDM
TYPE 3D PRINTERS

3D printer systems are starting to become one of the popular manufacturing methods. Models
designed on a computer are devices that produce using many different materials. Thermoplastic
polymer materials (PLA, ABS) which can be thermoformed by the printing material. In printers that
make fused deposition modelling (FDM), knowing the characteristics and technical
characteristics of the plastics will be effective for the healthy use of the product.

This study will highlight the design criteria that must be followed when using ABS and PLA plastic
materials as 3D printer material. These criteria have been evaluated in terms of production with the
layers that make up the 3D printer *.stl file. The parts to be produced in the 3D printer should meet the
needs of the aesthetic or functional space. The function of the part to be produced in the design and
the environmental conditions affecting the part must be well known. The effects on the design of
reasons such as probable tensile ratios in plastic parts, strengthening systems and economic factors
will be discussed in relation to 3D printers.

Keywords: 3D Printer, Polymer Materials, Design Criterion
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1 ¢ BOYLU YAZI CILAR KC¢KN AKILLI BASKI KABKNK T
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¥YZET

3D yaya&dad& ekl emeli i mal at i K1 emi bir dijital tasar e
cretil mesi i Kl emi dir. |- boyutlu objenin ol ukturul m
Ekl emel i i mal at ikl eminde bir nesndilrBamakmetnman & @irléenne
biri, ni hai nesnenin ince dilimlenmik yatay kes
filament ya da met al telin eritilmik malzeme hal
ekstr¢gzyon baklereogllmj i- admek-éak iBki tplasti k filam
ABS (Akrilonitril Butadien Stiren) ve PLA (Polilaktik asit). Pl asti k mal zemenin eriti/l
model |l enmesi sérasénda oirntsaayna s-af klaén €znaar azialdéaag dvazelmanmed@me
hava akékénén kontrol ¢, baskée i-in ideal sécakl ek de
°zellikler profesyonel 3D yazécé kullanécélaré tarafé
akell é& 3D yazeeev&kabiulnli anéaslaaremt araféeéndan ar zul anan
i -erisine birden -ok sayéda vyazéceé yerlextirilebilec
sens®°rlerle kontrol edilebilecektanmetcGegbenkabivel &onse
crén baskeée kalitesi iyilexktirilebilir ve baskeé ortan
zararl e etkiler °nlenebilecektir

Anahtar Kelimeler: FDM teknolojisi, Ak él | & 3DABSaPrAAMakemBlerb i ni ,

SMART PRINTING CABIN DESIGN FOR 3D PRINTERS

3D printing or additive manufacturing is a process of making three dimensional solid objects from a
digital file. The creation of a 3D printed object is achieved using additive processes. In an additive
process an object is created by laying down successive layers of material until the object is created.
Each of these layers can be seen as a thinly sliced horizontal cross-section of the eventual object. The
FDM technology works using a plastic filament or metal wire which is unwound from a coil and
supplying material to an extrusion nozzle which can turn the flow on and off. This technology is most
widely used with two plastic filament material types: ABS (Acrylonitrile Butadiene Styrene) and PLA
(Polylactic acid). During the modelling of molten plastic material, harmful gases are emitted. These
features are desirable for professional 3D printer users, such as not harming human health, controlling
the airflow of the printing environment, providing the ideal temperature for printing, fire and remote
control. This study discusses the design of an intelligent 3D printer cabinet. More than one printer can
be installed in this cabinet and the ambient conditions and values can be controlled with special
sensors based on PLC. Thanks to these safe and controlled printing media, product print quality can
be improved and harmful effects

Keywords: FDM Technology, Smart 3D Printing Cabin, ABS-PLA Materials
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3B yazicilar tasari mrwa ekr etiismya&s amaliuanr 1tnas alrirrml
sekil de gerceklestiril mesini sagladir kl arindan
kull ani | maktadirl ar. Bu c¢calismada el ektroni k de
prototipi yianpiin neinsit 15540 Ynanz,i cboyu 540 mm ol up, ba
ayna mont el tabl a seklinde tasarl anar ak mo nt
kull anil arak yazdirilacak | ehimin cinsiinlemig®ree
eri mesi daha sonr a baski1 si saglanmistir. Si st
kull ant I mistir. Cihaz bil gisayar a kurul an Repr
edil mektedir. Ayri1ca SolidWwWogchksarrpirmgmatehtamegsil
Anahtar KelimelerK art ezyen 3B yazici, | ehim yazdirma, ard
ABSTRACT

Since 3D printers combine design and production stages to enable customized designs to be done
quickly and easily, virtually every field issdstoday. In this study, a Cartesian 3D printer prototype
was made for soldering in electronic circuits. The width of the printer is 540 mm, the length is 540
mm and the printing area is designed as 300x300 mm wooden mirror mounted tray. In the system,
the required melting temperature was given to 260 thermistors according to the type of solder to be
printed by using teflon extruder and the printing was provided after printing. Ardunio mega control
card and software are used in the system. The device isatmd by Reprap full graphics intelligent
control unit installed on the computer. In addition, modeling of the parts to be output in the
SolidWorks program is done.
Keywords:Cartesian 3D printer, solder printing, Arduino mega
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3D Printing for Tissue Engineering Applications
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Abstract

The goal of tissue engineering is to create functional tissues and organs for regenerative therapies, and total
organ transplantation. Bioprinting tissues are one of the most ativeé approaches for tissue engineering and
regenerative medicine fields. Fabrication of a complex structure via bioprinting requiresbiaiagrer

fabrication strategy. Bioprinting is mainly based on three processes; imaging and computer aided th@fdesign
the tissue that we wanted to print, the production of kilok with the selection of proper substances, the

choice of a proper bioprinter depending on the product that we want, for fabrication of scaffold and/or tissues.
In recent years the 3D bioprimig technology has been developed and several approaches appear by the
researchers. The approaches are biomimicry, autonomousaseémbly and mirissue building blocks. In this
study, current and future potential applications of 3D printing for theues engineering and regenerative
medicine will be discussed.

Keywords:Bioprinter, bioink, selassembly, biomimicry, tissue engineering.
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Doku mihendislidginin amac.] refj ernie riagii f ft erdkasvii y emrelv edd
Udret mektir. Dokul ar i biyoprinterlarla basma fikr.i dok
ceken konulardan biri ol mustur. Bi yoprinterla kompl ek
stratejisi gerektirir Bi yoprinterla Uretim prensihbi

gébriuntul enmesi ve bilgisayar destekli dizayni, uygun
i stedi gi miz dokuya uuyewkn | ey dirrienttmerk s edgiendii.giBni z doku
Ureteb¢lboyatl u biyoprinter teknolojisi son yi1llarda
gelistirmistir. Bunlar; biyomi-ganokkuw it udlt @aham &emdi Bu §¢
mihendi sl i gi ve rejeneratif ti1p alaninda simdiki vV e

tartisi Il maktadir

Anahtar KelimelerBi yoprinter, bi yomirekkep, kendili.ginden ol us
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¥zet
3 B vy az aecmbsden ve, termoplastik malzemelerin hammadde olarak kul | anéméyl a kar m
par-alarén ¢retildiji, yeni ve geliken bir teknoloji
yerine, serami k/ kil gi bi mal zemel erin kullanélarak ¢
eriyik yéjénnanodijeil 4diemie kwelkl anar ak, serami k mal zemede]
tasar émeé vV e sreti mi ger-eklexktirilmiktir. Ak ékkan k
sistemi tatmin edici sonu-1ar gPstermi kéceda Kpald aaé
yazdérél masé i-in uygun olduju g°zlemlenmicktir. Sonu
mal zeme ile par-a yazabilen yazécé ¢retilmik ve seran
Anahtar kelimeler: 3B Yazécé,alSzemeni kViMlal é Ekstr¢gder, Eriyik Y
DESIGN AND PRODUCTION OF 3D CERAMIC PRINTER WITH SCREW
EXTRUDER

Abstract
3D printers are the newest technology that are usually used thermoset and thermoplastic materials as
raw material and they have been begun to use widely. Besides, ceramic /clay materials have been
preferred to use printing parts recently instead of traditional plastic materials. In this study, 3D printer
that used fused deposition technology was designed and built a prototype in order to print ceramic
materials. It was observed that screw extruder system was given satisfying results to use fluidized
ceramic material. Used printing parameters were proper to print that kind of parts. As a result, 3D
printer with a screw extruder system was produced and printing parts with this printer were achieved.
Keywords: 3D Printer, Ceramic Material, Screw Extruder, Fused Deposition Modelling
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¥zet

bo- boyutlu yazeéceéelar, end¢gstride ve kikisel azkull ane
mal i yet ve insan g¢ce i le ¢gretilmesinde kull anél maya
termoset ve termo plastik mal zemelerin hammadde ol ar ¢
a h k-metal takviyeli kompozit filamentler ve seramik gibi toz halindeki malzemelerin hammadde

ol ar ak kull anél masé yaygénlakmaya bakl améxkteéer. B u -
akékkamé akékkan hale getirilerek kompres?or kull aném
i ncel erKmnimptriers®r il e -alékan KEérénga si stemi tasarl an
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DESIGN AND PRODUCTION OF 3D CERAMIC PRINTER WITH COMPRESSOR

Abstract

3D printer is one of the newest technologies that is used to produce complex geometry parts with low-
cost and man power in either industrial application or personal use. In 3D printers, thermoset and
thermoplastics are widely used as filaments. On the other hand, composite filaments with reinforced
wood or metal particles and ceramic powder have been begun to use as filaments in 3D printers
recently. In this study, printing parts using ceramic powder as filament which was produced with a
specific ratios of ceramic-water-ethyl alcohol mixtures were investigated. A syringe system working
with a compressor was designed and this novel system was adopted to use in 3D printers in order to
perform printing process using ceramic powder. As specific ratios, the best result was obtained when
the mixture was prepared using 330gr ceramic powder, 115gr water, and 5gr ethyl alcohol. Printing
parameters were determined with 1.6mm diameter of nozzle, 900mm/min printing velocity, and 30-
50eC plate temperature. U grinter,gt wasesisoivagl that dluideonsgmi-fluido d u ¢ e d
ceramic/clay powder mixtures with a specific ratio could be used in 3D printers as raw material in both
industrial and artistic applications in market.
Keywords: Ceramic, 3D Printer, Fused Deposition Modelling
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FROM 3D PRINT-AIDED DESIGN TO MODERN
MANUFACTURING METHODS: AN INVESTIGATION FOR A
CENTRIFUGAL PUMP

Abstract

In manufacturing industry, the usage of 3D print has been increased due to its unique advantages
such as net-shape production which enables morphological product design. Centrifugal pumps have
been manufactured with casting methods and they are used to transport liquids. Although casting has
been used from ancient ages, it has cost and time disadvantages due to the requirement of model,
core and mold making processes. 3D print of critical machine parts enables to control of their designs,
functions and performances before the manufacturing. In the scope of this investigation, a novel 3D
pump design was performed, a comparison has been made with traditional manufacturing methods to
shorten the production time and the beneficial role of 3D printing technology was emphasized for
modern manufacturing methods.

Keywords: 3D print-aided design, morphological design, pump manufacturing
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USE OF COMPOSITETERIALS ON 3 DIMENSIONAL PRINTERS

Abstract

3D printer technology allows us to put into practice our designs through comyaided engineering
programs. We can use different printing methods when we put into practice our designs, and it is
possible to usamore than one raw material such as metal, plastic, ceramic materials. These raw
materials are determined according to the purpose of our design, the place where the product is to
be used and the force carrying. In some cases both brittle and ductile loehaexpected from the
materials. Composite materials have an important role in these situations that these three materials
are inadequate. In this study, composite materials, which used in 3D printer technology, were
investigated.

Keywords:composite materials, 3D printer technology, additive manufacturing
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Production and Characterization of Composite Filaments for FDM Printing
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Abstract

In this study, various nano and micro particles with different properties, including density, surface area,
purity and particle morphology were used as reinforcement particles for the production of polymer
composite filaments to be used for 3D printing. Acrylonitrile butadiene styrene (ABS) was matrix
material and Multi wall carbon nanotubes (MWCNTS), SiO,, ZrB,, and, Al particles were
reinforcements. Production of the composite filaments were carried out by using a twin screw extruder.
Produced composite filaments were characterized via Differential scanning calorimetry (DSC),
Scanning electron microscope (SEM), Energy-dispersive X-ray spectroscopy (EDS), tensile test and
surface roughness tests. Results showed that addition of micro/nano particles into ABS matrix
improved Ultimate tensile strength (UTS) of composites of around 16% compared to non-reinforced
one. As a result of reinforcing with micro particles, ZrB, and Al, the tensile strain of neat-ABS filament
increased 17.8% and 40%, respectively.

Keywords: Additive Manufacturing, Polymer, ABS, Composite, Filament, FDM.
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Uretim teknolojisine devrim yaratacak nitelikte
insanoglunun hayal glucuniu zorluyor. Yaratici fik
par cal ara ve psreoktioltdiep |dedrnel shiivzelrii yboirr. Kullani | may
akliniza gelebilecek her toarl G OGrdnidn yanit sira
teknoloji, gelecedimizi i nanekstarzdindtéecmiynldeer dyea psi esk
birden fazla renk ve mal zeme c¢esitliliginin bulu
Gretilebil mesi amaci il e gel i st i DuetAnkigoeve bas!| anmi

DUET RAMPS ek ge&ulangsll arma&k &na YkaiZtana U¢ boyut vye
E1, E2, EB8kserbkdecbkl ¢ boyutlu yazicilari1 geli s

Coklu ekstruderli O¢ boyutlu yazicilarin gelisgsti
gor Ul ecaeykd aollaarni fdogrul tusunda, okullari mizda 3 b
gerekmektedir. Bu sayede, O0gretmenlerimiz 6gretn
teknolojinin gelistirilmesine katkida bulunacakl

Anahtar Kelimeler: 3boyutu yazi ci1 | ar , RA MPKSs t rDiucee r ,Ar EQ@uii tniomd eC o
yazicil ar

ABSTRACT

3D printers which brings sweeping changes and breakthroughs to manufacturing technology are
streching t he hGreatvenideas andmesignis arain dptramsforming to real

models, last products, parts and prototypes. This new generation technology which produce strictly
private and interesting products except of all descriptions product since day of come into use will
shape our future unbelievably. Rbermore, way of multi extruder has begun to develop in order to
produce tissue and layer which contains multiple color and variety of material . By using Duet
Arduino and DUET RAMPS card of additional extension, EO, E1, E2, E3 and E4 multi ekstruder 3D
printer are manufacturable providing that X,Y,Z are main 3D printer axis.

Development of multi extuders 3d printers and utility of when used that 3d printers in education in
line with, it is necessary to become widespread in our schools. Thus, our teagheliscover new
method of teaching and will be contributed to development of technology.

Keyword: 3D printer, RAMPS, Duet Arduino, Metiruder, 3D printers in Education
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3B TARAMAY¥ NTEMKYAE METAL PARCALARI N KALI NLI K
DAJI LI MLABRALNKRL ENME SK

Murat DilFmhretii mc¥eryink SEl -uk Hal kacé

'Necmettin Erbakan iniversitesi, M¢h. Mim. Fak¢gl tesi, Maki na N
2TUSAKer k cHamlveak ve Uzay Sanayii A.k., Kahramankazan, Ank
5sel -uk iniversitesi, M¢hendi sl i k Fakg¢gl tesi, Maki na M¢heno
¥ZET
Sac met al par-alarén kaleénl ék daj él émlarénén beli
boyutlu(3B) t arama y°ntemidir. Sac par-alarén belirli.i bir
gi bi hassas cihazlarla sadece o kesitinden °Il-¢m yapée
t¢m par-a boyunca kal énl ék dajéelkéml amé zome Iriopli &nalaivir ae
met al mal zemel er i-in bu durum daha da °nemlidir. Anc
taranmasénda, ii- ve dék y¢zeyler arasénda ge-i K yapar
a-énén el deoerddirl msair-al arén i- ve dék y¢zeyleri ayr é
eklektirilmesinde problem yakanmaktadér. Bu -al @ékmada
numunel erin flank b°l gelerine, farkI| & zamaésléa rkdeaknl irnadheakt
referans par-alaré yapeéektéreéel mekter. Bu sayede i- ve
y°nteminin sac met al par-alarén kaleéenlék dajél éml ar én
etmek i-1in, Kemmdtldlenmdarr-idlmirké s akcal énl ék daj él eml ar &,
SEM ile °|l-¢l mgk olup sonu-lar birbirleriyle karkel ack
edilen kal énl ék dajélémlarénén bir [Dioldlagrisglyd aol3dBulkyat
ile sac par-alarén kal énl ék dajél émlar éB%eynl eddassas ol a
tersine m¢ghendislik yoluyla 3B verileri el de edil en i
ol arak ¢r etAyrléechas b e c enle t &geonpetileriniad lamesiyle kalite kontrol
yapélarak End¢stri 4.006én alt yapéséna kolayl ék sajl a
Anahtar kelimeler:3 B t arama y°ntemi, sac kaleénl éjée °1-¢mg, End

3B TARAMAYY¥ NTEMKYAE METAL PAREKALINAIRI N
DAJI LI ML ABRELNGRL ENME S K

ABSTRACT

One of the most practical methods is 3D scanning method for thickness distribution of the
sheet metal parts. In this method, thickness distribution through whole part can be determined without
cutting, instead of only cutting section with using sensitive device such as profile projector and SEM. It
is very important for especially sheet metals which show anisotropic behavior. However, during
scanning sheet metal part, catching the partner reference points during translate from inner surface to
outer surface is very hard work. When the inner and the outer surfaces of the sheet metal are
separately scanned, match-up the surfaces is problem. In this research, a reference rectangular solid
part which is easily seen at different angles on the flange region of the sheet part has been glued in
order to overcome this problem. So, transition between the inner and outer surfaces has been
provided. The thickness distributions of the deformed parts are measured by 3D scanning method,
profile projector and SEM to test the reliability of 3D scanning method for determination of the
thickness distribution of the sheet metal parts. The obtained results have been compared with each
other. Consequently, it is shown that the thickness distributions obtained from different methods are
compatible with each other. Hence, it is concluded that 3D scanning method is reliably used for
determination of the thickness distribution of the sheet metal. So, the thin-walled deep parts which are
obtained the 3D data with using inverse engineering can be sensitively produced by 3D printing
method. Moreover, the measurement of geometries of sheet metal parts using scanning device by
performing quality control contributes the infrastructure of the Industry 4.0

Keywords: 3D scanning method, Industry 4.0, sheet thickness measurement
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Eriyik yhgma melkeildgi, bil gi sayarda tasarlanmi s 0rd

olarak Udridne doéniusebildigi ve birbirini izl eyen bi

kontrol edil ebildigi en yaydgrn akywl lca nkialna ni ryuénn teermlne |
parametrel eri ile kontrol edi |l mektedir. Bu c¢al i1 sma

(3750 ve 2250 rpm) 0¢ boyutlu olarak basileean ABS

sertl ik, yluzey purdagzlaldaggud ve kirrilma yiuzeylerine

(

Katman kalinl 1 gi 0,1 mm ol an AB&Fgeirulmumiel cir@er crekmer
daha yiulkdek mélsde r . kRumaml Kabiimllilgtteny n ve fan hi zin
sertli gi Uzerinde etkisi acl sindan bir farklirl i1k b
hi z 3750 rpm ol an numunel erden daha &hi&k sfekz Icae kyniez ¢

purdzIl Gl 0gd gdéstermistir. Test numunel erine ait¢t ki
leki1r ri1 Il ma tipleri, porozite mn&eélemmivetifil amanl ar 1 n

Anahtar Kelimeler3boyut | u yazikKecal,l nABS,1 ,KaFftammanh 1 z 1 , Mekani k

INVESTIGATION OF EFFECT OF LAYER THICKNESS AND FAN SPEED ON
MECHANICAL, SURFACE AND MICROSCOPIC PROPERTIES OF 3D PRINTED
ABS POLYMERS

Abstract

Fused deposition modelling is one of the most used techniqied &llows users to control many
sequential layering process parameters and can be directly manufactured from congmrterated 3D
printed products. The quality of the products is controlled by the process parameters of the printers. In
this study, the diect of threelayer thickness (0.1, 0.2 and 0.3 mm) and two fan speeds (3750 and 2250
rpm) on tensile properties, hardness, surface roughness as well as microscopic observation of fracture
surfaces of 3d printed Acrylonitrile butadiene styrene (ABS) werestigated. It was obseed that the
tensile strength ancelongation of the samples with 0.1 mm layer thickness showedhigbest results

when compared with other samplesiowever, the stiffness and hardness of the ABS samples were not
affected with laye thickness and fan speed. The fan speed with 2250 rpm of samples showed higher
tensile strength, higher elongation and higher surface roughness than those of fan speed with 3750 rpm.
With the microscopic observations on fractusarface of the samples realed,failure types, an amount

of porosity and meing behavior of the filaments were investigated.

Keywords:3d printing, ABS, Layer Thickness, Fan Speed, Mechanical Behavior, Microscopy
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Comparison of the ProductionProcesses of NickeTlitanium Shape

Memory Alloy through Additive Manufacturing
Peduk G.S.A'? Dilibal S2 HarryssonO!, ¥z HKFek S.
! North Carolina State University, NC, USA
2Kstanbul Gedi k University, Turkey

ABSTRACT

Shape memory alloys are a group of intermetallic materials that exhibit distirmbperties in
biomedical, aerospace, robotics, mechatronics and manyestggreering application®mong them,

the nickeltitanium (NiTi) shape memory alloys (SMA) are the most attractive materials due to their
significant physical and mechanical pesfies including onsvay and tweway shape memorgffect,
superelasticity and high damping coefficiency. Development of these materials using conventional
production methods is still a challenging task due to the high chemical sensitivity and
thermomechagial characteristics. However, the recent technological innovations provide a new
manufacturing technique which is called additive manufacturing. Additive manufacturing has attracted
much attention and can provide more effective, lower cost and highercpuitgtusolutions rather

than the conventional melting and powder metallurgical methods for the NiTi components. As part of
AM, the electron beam melting (EBM) or a direct selective laser melting (SLM) processes provide
new opportunities for direct meltirgf parts using a highbower electron beam or a laser beam. In this
study, a comparison is made on the processing of NiTi alloy via AM. Furthermore, the effect of
powder properties on the production of NiTi shape memory alloy is investigated.

Keywords: Addtive Manufacturing, NickeTitanium Alloy, Shap®emoryAlloys
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kekil bell ekl i al akéml ar , bi yomedbkai ok hmyaem®
uygul amasénda ayeért edi ci °zelliklere sahip o
nike-t i t anyum (Ni Ti) Kekil bel |l ekl i al akeml ar (
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A NEW DESIGN PROCEDURE MODEL FOR
MANUFACTURING BASED ON REVERSE ENGINEERING

Abstract

Engineering can be classified into two groups which are forward (normal) and reverse engineering.
Forward engineering involves general procedures normally conducted by most engineers. The
procedures here progress from the definition of problems to design and manufacturing. On the other
hand, the procedures in reverse engineering are conducted in reverse order, such that the design,
development and manufacturing of a product are determined after its examination and analysing.
Within the context of this work, a comprehensive literature review, that includes new and original
research in the field, is conducted. Moreover, a new design method which can provide qualitative
support for the designers to apply reverse engineering approach for their design works has been
suggested.

Keywords: Reverse engineering, Computer-aided design, Design for manufacturing and assembly
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*Printek Mekatronik Sistemlerilitd Kst anb ul
Abstract

The development in additive manufacturing technology facilitates the production fafiahproduct

for varied applications; such as mechatronics, robotics, aerospace aredliceindevices. Thsoft
mechanical propeytis one of the desired parameters for these applicafldresfinal product can be

easily manufactured through the additive manufacturing process compared to the conventional casting
technique. In this study, thprerequisite for material selection and manufacturing parameters in
additive manufacturing investigated for the soft products.

Keywords: Soft product, Additive manufacturiftgxible filament
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APPLICATIONS OF THREE -DIMENSIONAL PRINTERS BY THE CATALYTIC
CONVERTERS USED IN CERAMIC PARTS THE AUTOMOTIVE SECTOR
Abstract

With the increasing witd population, the use of motor vehicles is being added day to day.
The pollution caused by the exhaust gases of vehicles is a serious problem. Many studies have
been carried out to solve this problem. The first step, however, has been taken by irgroducin
standards for emission rates in the US and Europe. Catalytic converters have emerged after
the work carried out with the condition of compliance with these restrictions. One of the most
important parts of catalytic converters is catalysts. The catafystampregnated on the
ceramic materiabnd cleaned. It is possible to produce the difference of usage areas of
ceramics by using 3D printing technology method.

Key Words: Catalytic converter, ceramic, 3D printing
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¥ZET

Ekl emel i Kmal at ile geleneksel y°nt eml erkolkawy,asd ak klor
mal i yetli ve hézleée ¢retimi m¢emkegnder . AM teknol ojil e
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(CFRP)
ADDKTKVE MANUFACTURKNG OFE ICMRGROOCIE [ KB E

PLASTKC COMPOSKTES BY FUSED DEPOSKTK
EFFECT OF PROCESS PARAMETERS ON TENSK

ABSTRACT

Additive manufacturing (AM) allows easy, cost effective and rapid manufacture of complex shaped 3D
shapes as compared to conventional methods. Among the AM technologies, the most popular and
inexpensive method is Fused Deposition Modelling (FDM). Recently there is growing interest in direct
manufacturing of final ready for use parts using this technology. However mechanical properties of the
FDM printed parts are the main constraint preventing the widespred application of FDM printed parts.
This paper, for the first time, investigates feasibity of manufacturing and FDM 3D printing of 6 mm long
carbon fibre reinforced acrylonitrile-butadiene-styrene composite filaments with enhanced mechanical
properties. The part strength is shown to be significantly improved with 6 mm long carbon fibre
reinforcement with the flexibility and processability of the fibres is diminishing with increasing
reinforcement content. The effect of the raster pattern on the mechanical properties was also studied.

Keywords: Rapid prototyping, 3D printing, Composite filament, Carbon fiber reinforced polymer
(CFRP)
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AN OVERVI EW OF THE DEVELOPMENTS OF ADDI TIVE MANUFACTURI NG
Abstract

Additive Manufacturing is intendea tproduce models or physical parts as thin layers from Computer
Aided Design (CAD) data. Real models/parts produced this way can be used in a variety of business
and operations (tests, dimensional control, casting models, customer offers, prototypesnarahlev

parts and so on.). Many technologies and methods have been developed in this area in recent years.
These include: Fused Deposition Modelling, Selective Laser Sintering, Electron Beam Machining,
Stereolithography, 3D printing, Muliet Modelling, Laminated Object Manufacturing, Laser Net
Shaping and so on. With this technology and methods, easy, fast, inexpensive and automatic models
can be developed. In this paper, the general situation of additive manufacturing methods and
technologies, researchalsout the subject, the future and various problems are discussed.

Keywords: Additive manufacturing, Rapid prototyping, Reverse engineering
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