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Degerli Katihmcimiz,

1. 38 BASK] TEKMOLOJILERI ULUSLARARAS| SEMPOZYUMU (IB-BTS2018) 5-7 Mayis 2015 tarihlerinde Demos
Fuarcilik tarafindanKarabiik Oniversitesi Teknoloji Fakiiltesi Endiistriyel Tasanm Milhendisligi Balimi igbirigi
ile Fullman |stanbul Convention Center De diizenlenmesine karar verilmistir.

* g boyuty dredm neredeyse tiim imalai yontemlerinden devrim yaraima potansiyeline sahip bir teknolofidir”.

Sirketler g boyutlu yazicih dretim merkezler sayesinde savunma bakanl ile ontaklk olusturarak, globallesme
nedeniyle goz ardi edilmis bilgeler yoksak teknoloji is merkezleri haline dénigtireceklerdir,

(g boyutle yazieilan bu kadar cazip klan &zellik ise var olan dretim teknolojileriyle yapiimas: imkdnsiz ya da makul
olmayan bir seyi elde edebilme imkam. 30 Printeriar bir gok farkh teknolojilen kullanarak dretim yapabilmektedir.
Ginidmizde en popller yintem FOM (Fused Deposition Modelling) yada eklemeli ywgma teknolojisidir. FOM den sonra en
sik kulanilan ikinci yéntem SLS (selective laser sintering) secici lazer sinterdemedir. Flastigin, metalin ve dijer maddeleri
bir lazer veya 1sitma unitesi kullanarak ergitip katmankar halinde oretim gergeklestirilir. Bu teknoboji o kadar yayginlagacak
ki tum dinyanm dretim seklini etkilemesi kaginibmazdir. Bunlar bashica: uzay aragtirmalan, savunma. tip, tasima, yiyecek,
hediyelik esya, oyuncak, ingaat, meda, sanat. Ginimuzin elekinkli otomobilleni 30 printer den gikiyor artik.

Gelecek de her eve en az ikitane lzzim. Birincisi mutfak da kurabiye pasta benzesi hamur isler igin ve ikincisi
gocuklann kendi oyuncagin tasarlayip dretip oynamas: igin olacakbr.

Bu teknelojinin 20 yildan bu yana yeni urun tasanmlanm test etmek icin dretilen modellerde ve prototiplerde zaten
kullaniliyor olmasi 30 yazicinin Gzel, aynk pan;.alan takebe karsilik hicbir fabrika zincirine gerek duymadan uretmede olan
Euglu yetenegldlr Baz endiistriyel iirnler igin fabrika alam olmayacak, belki evler iretim kimelenmesine dahil olacaktir.

mefin jet ugaklannda kilgik pargalarda yapilacak defisimlerde ya da kisiye Gzel gene kemidi gibi implantlann getidigi
kullamighlk 30 yazicalan birinci siraya gikanyor.

Word gibi herkesimin ulasabile-:eﬁi ve kolayca kullanabiecedi programiar gerekir bu gelecedi parfak dretim yonteminde.
Omegin, gocuklar igin u}runcak tasanm programian, mutfak i |%|n hamur igles programilan, ki bunlar parametrik clmal ki
istenilen boyutlara erigilebilsin. Gelecefi parak olan bu teknolojiye Gniversiteler, endiistr, devlet kurumian birlikte
organize merkezler kurmal ki dinya e paralel gidelim. Gelecek de bayillere mal taginmayacak, gelecek de fabrikalar
depo tutmayacak, bayiler Grin programi kullanicilan, fabrikalar tasanm ve malzeme tedarikgisi olzcakur. Gece makineler
Uretecek giindOz gahsanlar pazarayaeaktir.

30 BASK] TEKNOLOUJILERI nin wygulama ve arastirmasing goniil veren herkesi bu sempezyumda aramizda gérmek
istiyoruz. Aramizdaki paylasim ve iletigim ne kadar artarsa;

- EQitim kurumlan ve sirketler arasinda bilgi paylagim 2@ olusturulmasi,

-"2D printing” konusunda aragtirma gelistirme faakyetleriyle daha verimli ve esnek dretim teknolojileri gelistiribmesi,

- Ofrenciler, ¢ahganlar ve akademisyenler bu yeni teknolojiler konusunda bilgi paylagimi sonucu lleri dretim
teknolojilerinin getirecefi yenilidere adapte olabilen yiksek yetenefe sahip is glicd olusturmasing katk saglzyip. Inovativ

oretirn merkezlen kurulmasma dned olunacakbr.

Gelecedin dijital fabrkalanmin teknolojisini ve uygulayicilan bulaihéran Demos Fuarzilbk 3 - T Mayis 2016 tarhlerinde
3. 3D Bask Teknolojileri Fuan ile birlikte dizenlenscek olan 1.38 KI TEKNOLOJILERT ULUSLARARASI
SEMPOZYUMY (2B-BTS52015)'na sizleri davet etmekien memnuniyet duymaktayz.

Sempozyumda garismek dilegi ile,
Prof. Dr. Kerim CETINKAYA

Sempozyum Dizenlems Kurulu Bagkan
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~ DOGRUDAN METAL LAZER SINTERLEME
PROSESI VE DENTAL ALANDA Co-Cr URETIMINDE KULLANIMI

Ozkan OZMEN?, Cem SINANOGLU®

a, ERU Miihendislik Fakiiltesi Endlistriyel Tasarim Miihendisligi B6limii Kayseri/T\ QRK[YE, ozmen@erciyes.edu.tr
b, ERU Miihendislik Fakdiltesi Endtistriyel Tasarim Miihendisligi Béliimii Kayseri/TURKIYE, csinan@erciyes.edu.tr

Ozet

Son yillarda Katmanl imalat Teknolojilerinde (KiT) cok biiyiik gelismeler yasanmistir. Ozellikle metal
tozlarinin bir enerji kaynagi (lazer, elektron 1sini, vb.) araciidiyla ergitilerek nihai Griinlerin iretiminin
yapilabilmesi imalat teknolojilerinde yeni bir kapi aralamistir. Son 10 yilda Dogrudan Metal Lazer
Sinterleme (DMLS) Uzerine ¢ok gesitli ticari Grlinler piyasaya sunulmus ve bu alanda ciddi bir pazar
payl ortaya cikmistir. Ulkemizde de farkl alanlarda kullanilan DMLS teknolojisi dzellikle dental
sektdrde kendisine belirgin sekilde yer edinmistir. Bu ¢alismada DMLS prosesi, gelisimi ve dental
alanda kullanimi agiklanacaktir.

Anahtar Kelimeler: DMLS, Lazer Sinterleme

DIRECT METAL LASER SINTERING
PROCESS AND USE OF Co-Cr IN DENTAL APPLICATION
Abstract

In recent years there have been huge advances in Additive Manufacturing Technology. The ability of
manufacturing the final products especially by melting the metal powders using energy sources such
as lasers, electron beam has been a new perspective in manufacturing technologies. In the last
decade a wide variety of commercial products on Direct Metal Laser Sintering (DMLS) has been
presented and a significant market share in this area has been emerged. The DMLS technology used
in the different areas of our country clearly has gained a place in the market especially in the dental
industry. In this study, the manufacturing process, the technological development and the use of the
DMLS process in the dental industry will be explained.

Keywords: DMLS, Laser Sintering
Kaynaklar

[1] Wohlers, T. (2012). Wohlers report 2012. Wohlers Associates, Inc.

[2] Shellabear, M., & Nyrhila, O. (2004). DMLS-Development history and state of the art. Laser
Assisted Netshape Engineering 4, Proceedings of the 4th LANE, 21-24.

[3] Santos, E. C., Shiomi, M., Osakada, K., & Laoui, T. (2006). Rapid manufacturing of metal
components by laser forming. International Journal of Machine Tools and Manufacture, 46(12),
1459-1468.

[4] Santos, E. C., Osakada, K., Shiomi, M., Kitamura, Y., & Abe, F. (2004). Microstructure and
mechanical properties of pure titanium models fabricated by selective laser melting. Proceedings
of the institution of mechanical engineers, part c: journal of mechanical engineering science,
218(7), 711-719.

[5] Abe, F., Santos, E. C., Kitamura, Y., Osakada, K., & Shiomi, M. (2003). Influence of forming
conditions on the titanium model in rapid prototyping with the selective laser melting process.
Proceedings of the Institution of Mechanical Engineers, Part C: Journal of Mechanical Engineering
Science, 217(1), 119-126.

[6] http://www.eos.info/en


mailto:ozmen@erciyes.edu.tr
mailto:csinan@erciyes.edu.tr
http://www.eos.info/en

3 Boyutlu Baski Teknolojileri Uluslararasi Sempozyumu (International Symposium on 3D Printing Technologies)

[7] Senthilkumaran, K., Pandey, P. M., & Rao, P. V. M. (2009). Influence of building strategies on the
accuracy of parts in selective laser sintering. Materials & Design, 30(8), 2946-2954.

[8] Delgado, J., Ciurana, J., & Rodriguez, C. A. (2012). Influence of process parameters on part
quality and mechanical properties for DMLS and SLM with iron-based materials. The International
Journal of Advanced Manufacturing Technology, 60(5-8), 601-610.

[9] Sachdeva, A., Singh, S., & Sharma, V. S. (2013). Investigating surface roughness of parts
produced by SLS process. The International Journal of Advanced Manufacturing Technology,
64(9-12), 1505-1516.

[10]Song, Y. A., & Koenig, W. (1997). Experimental study of the basic process mechanism for direct
selective laser sintering of low-melting metallic powder. CIRP Annals-Manufacturing Technology,
46(1), 127-130.

[11]Ning, Y., Fuh, J. Y. H.,, Wong, Y. S., & Loh, H. T. (2004). An intelligent parameter selection system
for the direct metal laser sintering process. International journal of production research, 42(1),
183-199.

[12] Krishnan, M., Atzeni, E., Canali, R., Manfredi, D., Calignano, F., Ambrosio, E., & luliano, L. (2013,
September). Influence of post-processing operations on mechanical properties of AlSilOMg parts
by DMLS. In High Value Manufacturing: Advanced Research in Virtual and Rapid Prototyping:
Proceedings of the 6th International Conference on Advanced Research in Virtual and Rapid
Prototyping, Leiria, Portugal, 1-5 October, 2013 (p. 243). CRC Press.

[13] http://www.dissizler.com/

[14] Hacettepe Universitesi Dis Hekimligi Fakiiltesi Protetik Dis Tedavi Anabilim Dali Ders Notlari2010-
2011.



http://www.dissizler.com/

3 Boyutlu Baski Teknolojileri Uluslararasi Sempozyumu (International Symposium on 3D Printing Technologies)

3B YAZICILARDA ENDUSTRIYEL URUN YAZDIRMA, MEKANIK VE
YUZEY iSLEMLERININ KARSILASTIRILMASI
Abdullah ALTIN?, Derya CELIK? Kerim CETINKAYA®

Yiizinc Y1l Universitesi, Van Meslek Yiiksekokulu, Makine Programi, Van, TURKIYE
? Karabiik Universitesi, Teknolosi Fakiiltesi, Endiistriyel Tasarim Mihendisligi Bélimdi, 78050, Karabiik, TURKIYE

aaltin@yyu.edu.tr, derya.celik@arti90.com, kcetinkaya@karabuk.edu.tr

Ozet

Bu calismada Ug farkli 3B yazici kullanilarak Uretilen gozlik modellerinin yizey 6zellikleri karsilastirilmistir.
Birinci model 3B yazici lisans 6grenci ¢alismalaridir. ikinci model 3B yazici tersine mithendislikle insa edilmistir.
Uglinci model 3B yazici ticari firmadan alinmistir. Ayni élgek ve baski parametrelerinde 3B yazicilar da ABS ve
PLA malzeme ile yazdirilan gozlik modellerinin gekme mukavemeti, ylizey pirtzIUligu, yuzey sertligi degerleri
Olcllerek karsilastinimistir. Yuzey kalitesinin iyilestirilmesi igin “Metil Etil Keton” adli sollisyon kullaniimig ve
ylzey puruzlilik degerlerinin azaldigi tespit edilmistir. Ticari makinelerden daha iyi Grinler alinmistir.

Anahtar Kelimeler: 3B Yazici, ABS-PLA, Mekanik Ozellikler

PRINTING INDUSTRIAL PRODUCTS USING 3D PRINTER, COMPARISON OF SURFACE PROCESSING AND
MECHANIC PROPERTIES

Abstract

In this study, the glasses models produced and surface properties were compared using three different 3D
printer. The first model 3D printer is done undergraduate students. The second model 3D printer was built
reverse-engineering. The third model 3D printer were taken from a commercial firm. Glasses models have been
printed at the same scale and in the print parameters with 3D printers using ABS and PLA materials, their
tensile strength, surface roughness and surface hardness values were measured and compared. "Methyl Ethyl
Ketone" has been used to improve the surface quality, and it has been found to decrease the surface
roughness. Better products are obtained from commercial machine.

Key Words : 3D Printer, ABS-PLA, Mechanical Properties
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UC BOYUTLU BASKI TEKNIiGi ILE NESNELERIN URETIMi

Gizem ACAR YAVUZ?, Zeki KIRAL"

a, Dokuz Eylul Uniyersitesi, Fen Bilimleri Enstitist, Mekatronik Mihendisligi Anabilim Dali, izmir/Tirkiye,
b, Dokuz Eylul Universitesi, Muhendislik Fakiltesi, Makina Mihendisligi Bolimu, Izmir/Turkiye

Ozet

Guncel imalat teknolojileri eklemeli, eksiltmeli ve sekil degistirmeli olarak (¢ kategoriye ayrilabilir.
Eklemeli Gretim bir is pargasini olusturmak igin ham malzemeyi art arda ergiterek ve ekleyerek pargayi
olusturur; metal tozlarini lazer ile sinterleme, elektron isiniyla ergitme ve U¢ boyutlu yazdirma
orneklerini igerir. Bu ¢alisma kapsaminda, genel amagli bir (¢ boyutlu yazdirma makinesi tasarlanmis
ve Uretilmistir. Basit mikro kontrolcii karta dayanan agik kaynakli bir fiziksel hesaplama platformu olan
Arduino, U¢ boyutlu yazdirma makinasinin ana kontrolctsu olarak kullaniimigtir. Tasarim ve Uretim
asamalarinin sonunda U¢ boyutlu bir yazici basariyla elde edilmis ve érnek pargalar kabul edilebilir bir
boyutsal hassasiyette ¢ikti olarak alinmigtir.

Anahtar Kelimeler: Ug boyutlu yazici, Arduino, eklemeli Giretim.

THE PRODUCTION OF OBJECTS WITH THREE DIMENSIONAL
PRINTING TECHNIQUE

Abstract

Current manufacturing techniques can be divided into three categories: Additive, subtractive, and
deformation. Additive manufacturing builds the part by successively adding and fusing raw material to
form a workpiece; examples include laser sintering of metal powder, electron beam melting, and 3D
printing. In the scope of this study, a general-purpose three dimensional printing machine has been
designed and produced. Arduino which is an open-source physical computing platform based on a
simple microcontroller board, has been used as a main controller of the three dimensional printing
machine. At the end of the design and manufacturing stages, a 3D printer has been obtained
successfully and sample parts have been printed out with an acceptable dimensional accuracy.

Keywords: 3D printer, Arduino, additive manufacturing.
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Ozet

3 boyutlu (3B) yazicilarin ginimizde yayginlasmasiyla beraber, kendi pargalarini lretmesiyle
olusturulan acik kaynakli Rep-Rap vyazicilar kullanilarak, ucuz ve pratik bir sekilde (¢ boyutlu
parcalarin basilmasi miimkin hale gelmistir. Bu ¢alismada bir Rep-Rap 3B yazici, ekstriideri modifiye
edilerek biyolojik malzeme basabilen bir yazici haline getirilmistir. Gelistirilen 3B biyo yazici, sivi
jelatin kullanilarak denenmistir. Boylelikle disik maliyetli, arastirma amacgh biyo yazicilarin
gelistirilmesine katkida bulunulmustur.

Anahtar Kelimeler: Rep-Rap 3 boyutlu yazici, Biyo yazici, Jelatin
A Bioprinting Application by using a Rep-Rap 3D Printer
Abstract

As 3D printers become popular nowadays, cheap and practical printing of 3D parts become possible
by using open source Rep-Rap printers, which are built by printing their own parts. In this study, a
Rep-Rap 3D printer was converted into a printer that can print biological materials by modifying its
extruder. Developed 3D bioprinter was tested by using liquid gelatin. Thus we contributed to
development of low cost, research-purpose bioprinters.

Keywords: Rep-Rap 3D printer, Bioprinter, Gelatin
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Ozet

Beyin operasyonlari ¢cok blyulk riskler tagimaktadir. Ameliyat esnasinda, stereotaktik sistem, minimum
hata ile hastanin kafatasi igerisindeki hedefin dogru bir sekilde tespit edilip, daha giivenli bir cerrahi
girisimi saglamaktadir. Beyin cerrahi alaninda uzmanligini yapan Kigilerin operasyonel basarisi,
cercevenin boyutsal hassasiyeti ile birlikte tecriibelerine de bagdhdir. Ancak, Beyin ve Sinir Cerrahisi
ABD’de uzmanhgini yapan o6grencilerin dogrudan hastalara yonelik olarak kullanilan stereotaktik
sistemlerini kullanabilme imkanlari yoktur. Bunun en énemli nedeni bu sistemlerin sirekli kullanimda
boyutsal hassasiyetlerini kaybedebilme olasiigi ve yiksek maliyetli olmalaridir. Egitim amaci ile
geligtirilip tasarlanmis ve 3 boyutlu yazici teknolojisi ile Uretilmis stereotaktik cergceve sistemleri
sayesinde, intdrn hekimlere pratik yapabilecekleri ve operasyon basarisinin artmasi igin ameliyat
sirasinda izlenecek yollarin tahminlenmesine yardimci olacagi dngérulmustar.

Anahtar Kelimeler: Stereotaktik, 3B Yazici, egitim seti.

STEREOTACTIC SYSTEM DESIGN AND MANUFACTURING
Abstract

Brain operations have enormous risks. During operation, stereotactic system provides accurate
detection of the target in the patient's skull with a minimal error and a safer surgical intervention
Operational success of the people who specialized in the field of neurosurgery, also depends on the
experience with the dimensional accuracy of the frame. However, the students who have expertise in
the Neurosurgery Department, are no facilities to use in stereotactic systems which are used for direct
patient. The most important reason for it, the possibility of losing their dimensional accuracy in
continuous use and their high cost. Thanks to stereotactic frame systems which are designed and
developed for the educational goals and produced by 3D printer technology, it is envisaged that they
will help to increase the success of operation and to practice the estimation of followed way during
operation for medical students.

Keywords: Stereotactic, 3D Printer, education set
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Ozet

Ergonomik bir Urln tasarimi yapilirken Oncelikle dikkate alinmasi gereken konulardan biri, GrlinU
kullanacak olan toplumun antropometrik yapisinin bilinmesidir. Aticilik sporu ¢alismalarinda énem
tasiyan el antropometrik Olguleri belirlenmis ve Tirk insanindan elde edilen antropometrik veriler ile
havali silahlar i¢in ergonomik kabza tasarlanmistir. Ayrica, elde edilen veriler dogrultusunda,
tasarlanan ergonomik kabzanin uPrint ¢ boyutlu yazici kullanilarak prototipi tretilmistir.

Anahtar Kelimeler: Ergonomi, Antropometri, Aticilik, 3B Yazici

ERGONOMIC GRIP DESIGN AND APPLICATION

Abstract

One of issues which have to be considered firstly is to be known anthropometric characteristics of
people who will use the product while designing ergonomic products. Hand anthropometric
measurements which are important in shooting sport studies were determined and ergonomics grip for
air guns was designed with anthropometric data obtained from Turkish people. Furthermore, in
accordance with the data obtained, prototype of designed ergonomic grip was produced using the
uprint three-dimensional printer.

Keywords: Ergonomics, Anthropometric, Shooting, 3D printer.
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PRODUCTION OF A HUMAN BRAIN VIA FUSED DEPOSITION
MODELING USING MAGNETIC RESONANCE IMAGING (MRI) SCAN
DATA

Y. GUR* and E.OKUCU**

*Balikesir University, Mechanical Engineering Department, Balikesir, Turkey ygur@balikesir.edu.tr

**Balikesir University, Mechanical Engineering Department, Balikesir, Turkey

Abstract: Rapid prototyping techniques have been developing since 1980's. These techniques
allow users to realize geometries once thought impossible to produce. By using these techniques it
became possible to model human brain as a tangible object. In this work, a low cost fused deposition
modeling (FDM) desktop printer is used, software used for prototyping is explained and at the end a
physical model is obtained. It is shown that FDM method is a cheap method which is capable of

producing human brain as a tangible object.
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FDM TEKNOLOJI ILE URETILEN PROTOTIP PARCALARININ
HATALARI ve HATALARIN ONLENMES]
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Ozet

Plastik parcalarin tasarim isleminden sonra kaliplama islemine gecilmeden 6nce parganin prototipi
yapilmasi gerekmektedir. Prototip cihazlarinin kesif yapilmadan once prototipler elle yapilmakta ve
uzun zamanlar almaktaydi. Prototip makinasi bilgisayarda ¢izimi yapilmis her tirli Grinin birebir
modelini saatler igerisinde elde etme imkani dogmustur. Teknolojinin gelismesiyle birden fazla farkl
yontemlerle prototip imalati yapilabilmektedir. Bu yéntemlerden biriside Eriyik Yigma Modelleme -
Fused Deposition Modelling (EYM — FDM ) ydéntemidir. Makalede, FDM ydntemle prototip parca
Uretimi yapilirken pargada gerek makinanin ¢alisma prensibinden kaynakli, gerek parga tasarimindan
kaynakli ve parganin Uretim konumundan kaynakli hatalar ele alinmistir. Bunlar par¢gada ylzeyinde
kademeler, destek malzemenin cikartiimasi sirasinda deformeler ve kirilmalar kolay olmaktadir. Bu
nedenle parga Uretim konumunun degistiriimesi, parga tasariminda degisiklik veya Uretim sonra parga
yluzeyine kimyasal uygulanarak hatalarin giderilmesi incelemektir. Sonug¢ olarak parganin tablaya
yerlesim konumu parganin yizey kalitesine ve destek malzemenin cikartiimasinda etkisi ¢cok fazla
olmaktadir. Prototiple Uretilen pargalarinda genellikle mukavemet az oldugu kisimlar federlerdir. Bu
federlerin tasarimda feder kalinliklari artirllarak mukavemet artirilmasi saglanmistir. Pargalarin
karmasik formlarindan dolayi tablaya en uygun konumda yerlestirilse bile parca ylizeyde kademeler
olusmaktadir. Bu kademelerin giderilmesi igin ylzeye Metil Etil Keton kimyasal sivi ile ylzeylerin
kademelerin giderilmesi yapilmistir. Parganin konumu tabandan elli dereceden blylk agilarina destek
malzeme oriilmemektedir. Bu sayede destek malzemede ve zamandan tasarruf saglamaktadir.

Anahtar kelimeler: Hizli prototip, FDM teknoloji, Prototip

THE FAULTS OF PROTOTYPE PARTS PRODUCED WITH FDM
TECHNOLOGY AND PREVENTION OF THESE FAULTS

Abstract

It is needed to make the prototype of designed plastic parts before molding process. Before the
invention of prototype machines, prototypes were made manually and it took a long time. After the
invention of prototype machines, we have opportunities to make the prototypes of products designed
with drawing programs within hours. Prototypes can be made with several different methods with the
development of the technology. One of these methods is Fused Deposition Modelling (FDM). In this
method, when the prototype of part is made, stages occur on the part surface. Also breakages and
deformations of part are easy when we remove the support material. For this reason, changes of the
prototype production position and design of the part, improvement of the prototype surface with
applying chemical are studied in this study. It is found that the prototype position affects the surface
quality and removing of support material too much. The parts that the strength are low on prototypes
are usually ribs. So strength is increased with the increasing of the rib thickness in the design. Even if
the prototypes are located in the most suitable position, stages occur on the prototype surface
because of the complex form of the part. The surface of the prototype is improved with application of
Methyl Ethyl Ketone to prototype surface to overcome the stages on the surface. Support material is
not build up when the prototype is positioned to greater than fifty degrees angle from the bottom. For
this reason we save time and support material.

Keywords: Rapid Prototype, FDM Technology, Prototype
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DEVELOPMENT OF NOVEL NANOCOMPOSITE MATERIALS FOR 3D
PRINTING
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a.  University of Dumlupinar, Faculty of Engineering, Department of Mechanical Engineering, 43100, Kitahya, Turkey
b.  University of Dumlupinar, Faculty of Simav Technology, Department of Manufacturing Engineering

Corresponding author: mustafa.aydin@dpu.edu.tr

Ozet

Bu c¢alismada, ikiz-vidalh ekstrider ile dretilen polimer nano-kompozit malzemelerin
karakterizasyonunun yapilmasi hedeflenmistir. Uretilen malzemelerin mekanik  6zelliklerinin
degerlendirmek amaciyla, bu malzemeler kullanilarak 3 boyutlu yazici ile test numuneleri
hazirlanmistir. Hazirlanan numuneler shore-D sertlik, cekme ve 3 nokta egme deneyleri ile test
edilmistir. Bu testlerin ardindan, malzemelerin gdésterdikleri mekanik davraniglarin altinda yatan
sebepleri incelemek icin SEM mikrograf ve EDS c¢alismalari yapilmistir. Sonuglar, ABS matris
malzeme igerisine nano-parcgacik takviyesinin gekme testinde UTS degerlerini takviyesiz malzemeye
gore en az 13% iyilestirdigini gostermistir.

Anahtar kelimeler: Nano-pargacik takviye, eklemeli imalat, 3 Boyutlu yazim, FDM teknigi, SiO,,
MWCNTSs.

Abstract

In this study, mechanical properties of polymer nanocomposite feedstock materials, produced by using
a twin screw extruder, were characterized. Different testing methods, including shore-D hardness,

| tensile test, and 3 point bending test, were applied on standard testing samples, which were 3D
printed using these composite feedstock materials. Scanning electron microscope (SEM) and Energy-
dispersive X-ray spectroscopy (EDS) characterizations were performed to evaluate intrinsic material
structure of the printed samples. Results indicate that addition of nanoparticles into ABS matrix
improves average Ultimate tensile strength (UTS) values more than 13% compared to non-reinforced
samples which should be regarded as a significant improvement on tensile properties.

Keywords: Nano-particle reinforcement, additive manufacturing, 3D printing, FDM technique, SiO,,
MWCNTSs.
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3 BOYUTLU YAZICILAR VE GELECEGIN MIMARLIK TEKNOLOJISIi
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Ozet

GiUnudmuzde tasarim ve Uretim sireglerinin bilgisayar ortamda gerceklegtirilebiliyor olmasinin form,
striktlr ve malzeme kullaniminda yaratti§i potansiyelleri/donisimleri bilmek 21. yy tasarimcisi igin
yeni agihmlar saglamaktadir. Tasarimin ayrilmaz bir pargasi olan sayisal modeller sayesinde tasarima
dair her agsama kontrol altinda tutulabilmekte ve Uretim de bu modeller sayesinde yapilabilmektedir. 3
boyutlu (3D) yazicilarin yayginlagsmasi ile mimarlik alaninda da o6nemli degisimler/dénisimler
yasanmaktadir. Bunlarin en énemlisi kugkusuz ki "test modellerinin (mock-up) sonug¢ UGrin olabilme
potansiyeli" ile mimarligin insa etme eylemlerinde tanik oldugumuz degisimidir. Bu makalede son
dénem mimarhk Grlnleri arasinda 3D yazicilarin kullanimiyla paralel gergeklesen paradigmatik
degisimin énclleri olarak literatire girmis olan yapilar ve yapim teknikleri Gzerinden bir degerlendirme
yapilmigtir.

Anahtar kelimeler: Hesaplamali tasarim, 3D yazici, Mimari tasarim, Yeni nesil striiktiirler.

3D PRINTERS AND THE FUTURE OF ARCHITECTURAL

TECHNOLOGY
Abstract

Today, being aware of potentials/transformations of computational design and manufacturing process
and their effect on form/structure and material usage provide 21% century's designers with new
horizons. Through computational models, which are the inseparable part of a design anymore, not
only all stages of design can be controlled but also manufacturing can be achieved. While 3D printers
are becoming spread a drastic change/transformation is also experienced in the field of architecture.
"The potential of using mock-ups as the end product” is one of the most important changes that we
encounter in the field of construction of architecture. From this context, this paper discusses and
evaluates the paradigmatic changes in architecture through the pioneering examples recently printed.

Keywords: Computational design, 3D printer, Architectural design, Next generation structures.
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SILAH MEKANIK SISTEMLERI iGiN 3 BOYUTLU EGITIM
MODELLERININ GELISTIRILMESI

} Mustafa BOZDEMIR
Kirikkale Unv. KMYO Makine ve Metal Tek. B6l. Yahsihan/KIRIKKALE mustafabozdemir@kku.edu.tr

OZET

Silah sistemlerinin optimum tasarimi konusu muihendislikte énemli bir yer tutmaktadir. Silah tasarim
isleminin karmasik ve sistem degiskeninin fazla olmasi nedeniyle dgrenciler tarafindan algilanmasi
zordur. Bu g¢alismada, silah sistemlerin tasarim egitimi igin gelistirilecek sistematik bir tasarim modeli
ele alinacaktir. Bu egditim modeline ait gorsel 3 boyutlu silah modelleri 3B yazicilar kullanilarak imal
edilecek, en karmagik mekanik sistemlerden birisi oldugdu bilinen silah sistemlerinin tasarim egitiminde
kullanilacaktir. Gelistirilecek 3 boyutlu silah ve tasarim modelleri sayesinde, silah sistemlerinin tasarim
egitimi igin gerekli egitim suresi azaltilmakta, daha etkili bir egitim ortami saglanmakta ve gelistirilebilir
bir tasarim bilgi tabani olusturulmasina yardimci olacaktir.

Anahtar Sozciikler: Silah sistemleri, sistematik tasarim, 3B imalat, tasarim bilgi taban.

DEVELOPMENT OF 3D TRAINING MODEL FOR WEAPONS MECHANICAL
SYSTEMS

ABSTRACT

The subject of optimum design weapon systems has an important place in engineering.
Comprehension of design process by students is difficult due to its abstract nature and high number of
system variables. In this study, definition of systematic design model developed for weapon systems
design education is presented. The visual 3D weapon models that belongs to this education model is
prepared and applied on weapon systems which are one of the most complex mechanical systems.
Thanks to this developed 3D weapon and design models, the education time necessary for weapon
systems design decreases, a more effective educational environment is created and a developable
design data base provides assistance to service and education.

Keywords: Weapon systems, systematic design, 3D manufacturing, design data base.
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TIP VE S_AGLIK BIiLIMLERI EGITiMmi iQiN INSAN VUCUDUNDAKI
ANATOMIK YAPILARIN MODELLENMESI VE 3 BOYUTLU BASKISI

Eyliil DEMIR?, ihsan TOKTASP
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Ozet

Tip ve Saglk Bilimleri 6grencileri, meslek derslerinin geredi olarak yapilan laboratuvar uygulamalarini
egitim ve &gretim programlari kapsaminda gergeklestirmekle ylUkuimlidir. Bu nedenle 6grencinin
problem ¢b6zme becerisini kullanmasina katki saglanmasi ve &drencinin laboratuvarda o6grendigi
becerileri uygulayabilmesi ¢ok énemlidir. Laboratuarlar, klinik dncesi deneyimin hayata gegcirilmesini
saglayacak sekilde planlanmalidir ve laboratuarlarda modern maketler yer almalidir. Bu maketler
sayesinde dgrenciler, mesleki uygulamalarini yaparken insan viicudunda yer alan organlari, organlarin
komsuluklarini makroskopik olarak incelemis olacaktir.

Bu calisma, insan viicudunda yer alan humerus, tibia ve femur gibi kemiklerin ti¢ boyutlu tasarimi ve
modelini Uretmeyi hedeflemektedir. Ug¢ boyutlu (3B) baski, parcalarin bilgisayar modelinden imal
edildigi bir ydntemdir. Bu teknoloji, takimlar ve fonksiyonel pargalar, egitim modelleri, implant vb.
parcalarin Uretimi icin kullanilmaktadir. 3B baski uygulamasi, klasik imal usullerine kiyasla hizh
prototipleme ve verimlilik saglar. Polimerler, gelikler, sivi, toz vb. malzemeler imalat maddesi olarak
kullanilir. 3B baski teknolojisi gelisen bir alandir ve gelecekte yaygin olarak kullanilacaktir.

Bu calismada, 3 boyutlu bir kemik modeli, bilgisayarli tomografi (BT) goéruntilerini kullanarak medikal
goéruntu isleme programiyla elde edilir. Model Uzerindeki diizeltmeler kati modelleme programlariyla
gercgeklestirilir ve veriler yaygin olarak kullanilan STL (Surface Tesselation Language) formatinda 3
boyutlu baski makinasina imalat i¢cin génderilir. 3 boyutlu baski yéntemi zaman tasarrufu sagladigi
gibi, egitim ve deneysel galismalar igin insan vicudundaki yapilarin ucuz ve yiksek kalitede
modellerinin Uretimi de sagdlar. Piyasada bu modeller ithal ediimekte ya da maliyeti pahali olmaktadir.
Ayrica bu teknoloji, kisiye 6zel ihtiyacglara da cevap verdiginden, klasik imalat teknolojilerine alternatif
olarak 6n plana ¢ikmaktadir.

Anahtar kelimeler: Bilgisayarli tomografi, anatomik yapilarin modellenmesi, 3 boyutlu
baski.

3D PRINTING AND MODELING OF ANATOMICAL STRUCTURES OF
HUMAN BODY FOR THE TRAINING OF MEDICINE AND HEALTH
SCIENCES

Eyliil DEMIR?, ihsan TOKTASP

a,b, Yildinm Beyazit University, Faculty of Engineering and Natural Sciences, Mechanical Engineering, Ankara/TURKEY,
edemir@ybu.edu.tr, jitoktas@ybu.edu.tr

Abstract

The students who do training in the field of medicine and health sciences are responsible for
completing laboratory applications required by the courses. For this reason, it is important to contribute
the abilities of solving problems of the students and to provide opportunity to the students about
laboratory experiments. Laboratories should be planned to respond the preclinical experience and
should have modern models. Students can examine the human body parts and segments in
macroscopic scale by means of these models during occupational experiments.
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This study aims that to create a 3D printing modeling of the human bones such as humerus, tibia,
femur etc. Three dimensional (3D) printing is a process for the manufacturing of parts from computer
models. This technology can be used for the tools and functional parts, training models, implants etc.
The application of 3D printing technologies provide rapid prototyping (RP) and throughput in
comparison to the conventional manufacturing techniques. Polymers, steels, liquid, powders etc. are
used as production materials. This is an evolving area and will be used widely in the near future.

In this study, 3D humerus bone model is obtained by medical image processing program using
Computerized Tomography (CT) scanning images. Any corrections are made by using the solid
modeling program and the data is sent to the 3D printing machine for production, where the STL
(Surface Tesselation Language) file format is commonly used. 3D printing method provide to save of
time, and production of cheap and high quaility models of human body parts for the purposes of
training and experimental studies. In the market, these models are imported or their costs are too high.
This method also satisfies the personal requirements and comes into prominence as an alternative
way to the conventional manufacturing technologies.

Keywords: Computerized tomography, modeling of anatomical parts, 3D printing.
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MASAUSUTU 3 BOYUTLU YAZICILARIN POTANSIYEL RiSKLERI
Fuat KARTAL

Kastamonu Universitesi, Mihendislik ve Mimarlik Fakdiltesi, Makine Miihendisligi BIim,
Kastamonu/TURKIYE, fkartal@kastamonu.edu.tr

Ozet

Kullanim alani giderek artan 3 boyutlu yazici teknolojileri gliinimizde her dizey ve yas guruplari
tarafindan bulylk ilgi gérmistir. Boylelikle yayginlasan bu teknoloji dogrudan kullanim nedeniyle
alinmasi gereken tedbirler ve c¢evre sartlarinin nasil olmasi gerektigi sorusunu sormustur.
Kullanicilarin bilingli bir sekilde insan saglhdi ve ¢evre acisindan daha az zarar etkisi olusturarak
kullanabilmesi agisindan bu calismada bazi tespitlere yer verilmistir. Bu tespitler; ABS ve PLA gibi
filamentlerin erimesi sirasinda acida ¢ikan toksik gaz ve dumanin insan saghgdi agisindan tehdit
olusturmasi nedeniyle, ¢alisma ortamininiyi havalandiriimasi ve yazici tablasinin sodutulmadan bu
havalandirma igleminin yapilabilmesi icin denenen yéntemler degerlendirilmistir. Bu ¢alismanin amaci
olarak uygun bir yazici ortaminin nasil olmasi gerektigi arastirilmistir. Calisma sonucunda gerek
yazicinin verimli ve uzun 6mdarli olmasi gerekse insan sagligi agisindan daha az zararl bir isleme
ortaminin tespiti yapiimistir.

Anahtar kelimeler: 3b yazici, PLA, ABS, sicaklik, toksin, partikil, filament, risk, saghgda etkisi.
Abstract

Expanding its area of use, 3D printer technology is now being used by a varying range of age groups
and levels. Having received widespread attention, this technology gave rise to the question of actions
to be taken and environmental conditions to be provided as it involves direct use of the operator. This
study includes a number of evaluation results which will allow the 3D printer users to reduce the
adverse effects of this technology on the human health and environment. These results involve better
ventilation of the workplace, as toxic gasses and smoke produced by the melting ABS and PLA
filaments threaten human health and experimental methods for the ventilation of the device without
cooling the printer plate were evaluated. The optimal printer medium setting were investigated as the
purpose of this study. A processing medium which has a reduced adverse effect on human health
while increasing the life cycle of the printer and its efficiency was explained as the result of this study.

Keywords:3d printer, PLA, ABS, heat, toxins, particles, filaments, risk andthepotentialhealtheffect.
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HIZLI PROTOTIP OLUSTURMADA KARSILASILAN
PROBLEMLER VE GOZUM ONERILERI
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Ozet

Hizli Prototip Olusturma (HPO, Rapid Prototyping - RP), Bilgisayar Destekli Tasarim (CAD) verisinden
ince tabakalar seklinde fiziki nesneler tretmeyi amagclar. Béylece olusan gergek modeller gesitli is ve
islemlerde kullanilabilir (cesitli testler, boyut kontrolli, d6kim model, misteriye teklif/sunu, prototip ve
hatta gercek parca vb.). Son yillarda bu alanda birgok teknoloji ve ydntem gelistirilmistir. Bunlar
arasinda: Stereolitografi (optik Uretim, foto katillastirma vb. de denebilir), Segici lazer sinterleme,
Ergiyik birikimli modelleme, 3B baski (3 Boyutlu baski), Katmanli nesne imalati, Cok puskirtmeli
modelleme, Lazerle yapilan net bigimlendirme vb. gdsterilebilir. Bu teknoloji ve yontemler ile kolay,
hizli, ucuz ve otomatik modeller gelistirilebilir. Ancak, uygulama esnasinda ise bazi 6zel ve genel
problemlerle karsilasilabilir. Bu tir problemler arasinda; karmasik ve buylk pargalari modelleme,
demontaj, d6lgi tamhgi, ylzey hassasiyeti, islem hizi vb. gosterilebilir. Bu bildiri kapsaminda hizl
prototip olusturma esnasinda karsilagilan 6zel ve genel problemler ele alinacak ve ¢6zim yollari
tanitilacaktir.

Anahtar kelimeler: Hizli prototip olusturma, 3B Baski, Tersine miihendislik.

PROBLEMS ENCOUNTERED DURING THE RAPID PROTOTYPING
AND THEIR SOLUTION PROPOSALS

Abstract

Rapid Prototyping (RP) is intended to produce physical objects as thin layers from Computer Aided
Design (CAD) data. Real models produced this way can be used in a variety of business and
operations (various tests, dimensional control, casting models, customer offers / presentations,
prototypes and even real parts and so on.). Many technologies and methods have been developed in
this area in recent years. These include: Stereolithography (can be termed as optical production,
photo-solidification and so on), Selective Laser Sintering, Fused Deposition Modelling, 3D printing,
Laminated Object Manufacturing, Multi-jet Modelling, Laser Net Shaping and so on. With this
technology and methods, easy, fast, inexpensive and automatic models can be developed. However,
some specific and general problems may be encountered during the application. Such problems are;
complex and large parts modelling, disassembly, dimensional accuracy, surface accuracy, processing
speed, and so on. In this paper, general and specific problems encountered during the rapid
prototyping will be discussed and solutions will be introduced.

Keywords: Rapid prototyping, 3D Printing, Reverse engineering.
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Profesyonel Makyaj Alaninda 3 Boyutlu Baski Teknolojilerinin Kullanimi

M. Sevtap Aytug

istanbul Gelisim Universitesi Giizel Sanatlar Fakiiltesi Sinema ve Televizyon Béliim Baskani, istanbul/TURKIYE, msaytug@gelisim.edu.tr

Ozet

Sinema, televizyon ve sahne sanatlarinda karakter yaratiminda oyuncudan kalp alma teknikleri igin 25-30 yildir
ayni teknikler kullaniimaktadir. Bu teknik dogrudan oyuncu uzerinde uzun bir siire galismayi gerektirmektedir.
Profesyonel makyaj alaninda 3 boyutlu yazicilarin yaygin kullanilir hale gelmesi ile hem vakit alan, hem de
oyuncu igin oldukga zahmetli olan kalip alma oyuncuya hi¢ dokunmadan miimkiin olabilecektir. Boylece,
oyuncunun anatomik yapisina uygun karakterlerin canlandiriimasi igin protezler Uretilebilecektir. Makyaj
sanatgisinin fonksiyonu hem bir tasarimci olarak hem de protez uygulandiktan sonra cilt ile uyumunu saglamak
icin yapilmasi gereken makyaj asamasinda 6nem kazanacaktir

Anahtar kelimeler: Profesyonel makyaj, Protez, Plastik makyaj, 3 boyutlu makyaj

THE USE OF 3D PRINTING TECHNOLOGIES IN THE FIELD OF PROFESSIONAL MAKEUP
Abstract

Since 25-30 years, it has been using same impression taking technics to create character of player for
cinema, television and stage arts. This technic requires working on player for a long time. By widely
using of 3D printers for the professional make up area, it is going to be possible to avoid taking
impression which takes time and quite trouble for the player without touching him/her. So, the
prosthetics can be produced which are suitable to the anatomic structure of the player to the revival of
the character. The function of makeup artist’ will gain importance as being designer and also for the
makeup phase which is required after applying prosthetic to ensure the compliance of skin.

Keywords: Professional make-up, Prosthetic, Plastic make-up, 3 dimensional make-up
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ENDUSTRIYEL BOYUTLU GiFT BASLI KARTEZYEN TiPi 3B YAZICI
TASARIMI VE PROTOTIPI
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Ozet:

Bu galismada endustriyel boyutlarda kartezyen tipi ve c¢ift baski kafasina sahip FDM yontemi ile
¢alisan U¢ boyutlu yazici tasarimi ve prototipi yapmistir. 3B yazicinin genel boyutlari 990x1035x1540
mm dir. Yazdirma boyutlari 600x700x800 mm dir. Tabla dogrudan 220 V ile isitilmaktadir. ABS ve
PLA filamentlerinden sehpa ayaklar uretimi yapiimigtir. Sistem c¢alisma sirasinda 415 W/h ener;i
tuketmektedir. Yazdirma hizi ve katman kalinh@inin Uretim kalitesine etkisi arastiriimistir.

Anahtar Kelimeler: Endustriyel 3D yazici, Cift nozul, FDM

INDUSTRIAL SIZES DOUBLE NOZZLE AND CARTESIAN TYPE 3D
PRINTER DESIGN AND PROTOTYPING

Abstract:

In this study the design of three dimensional printer and its prototyping which are in industrial sizes,
cartesian type and have double nozzle run by the method of FDM were made. The general sizes of
three dimensional printer is 990x1035x1540 mm. The size of printing is 600x700x800 mm. The hotbed
is directly heated with 220V. The coffee table legs are made from the filaments of ABS and PLA. The
system consumes 415 w/h energy during the production. It was investigated of the printing and
thickness of layer on the effect of quality of production.

Keywords: Industrial 3D printer, Double nozzle, FDM
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KARBON FIiBER TAKVIYELi ABS FILAMENT URETIiMi VE MEKANIK
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Ozet

Eklemeli imalat yontemleriyle bilgisayar ortaminda var olan CAD dosyalar etkili ve hizli bir sekilde
somut hale getirilerek 3 boyutlu prototipler olusturulabilir. Eklemeli imalat geleneksel yontemlere
kiyasla karmasik sekillerin kolay, ucuz ve hizli Uretiimesine olanak vermektedir. Eklemeli imalat
yontemleri arasinda bir¢gok uygulamada kullanilan en popller yontem Ergiyik Biriktirerek Modelleme
(Fused Deposition Modelling —FDM)’dir. FDM genel anlamda termoplastik malzemenin katman katman
yari ergiyik halde serilmesine dayanan bir yontemdir. Eklemeli imalat yéntemleri, enjeksiyon kaliplama
ve dokim gibi geleneksel imalat yontemleri ile kiyaslandiginda; mekanik ozelliklerinin daha disik
olmasindan dolayl ABS filament kullanan FDM ile kullanima hazir son parga imalati yapmak zordur.
Bu nedenle, ABS matris icerisine karbon fiber gibi takviye edici malzeme eklenerek olusturulan
kompozit filamentler ile son parga imalatina yonelik mekanik 6zellikleri arttirilmis pargalar Gretmek
mumkundur. Karbon fiber takviyesi, parga dayanimini 6nemli derecede arttirmasina ragmen,
filamentin esnekligini ve islenebilirligini disirmustir. Bu durumun 6niine gegmek igin az miktarda
plastiklestirici ve bagdastirici, kompozit malzeme karisimi igine eklenmelidir. Gliniimiize kadar karbon
fiber takviyeli ABS filament Uretimi ile ilgili birgok g¢alisma yapilmistir. Bu ¢alisma kapsaminda
kompozit filament elde etme yontemleri ve elde edilen filamentlerin mekanik 6zellikleri incelenmistir.

Anahtar Kelimeler: Hizh prototipleme, 3B Baski, Kompozit flament

CARBON FIBER REINFORCED ABS FILAMENT MANUFACTURING
AND INVESTIGATION OF MECHANICAL PROPERTIES

Abstract

Additive Manufacturing (AM) can be effectively used to rapidly generate 3D prototypes and models by
converting CAD files in computer environment to tangible objects. It allows easy, cost effective and
rapid manufacture of complex shapes as compared to conventional methods. Among the additive
manufacturing technologies, the most popular method used in many applications is Fused Deposition
Modelling (FDM). Broadly FDM is a method based on depositing a thermoplastic material layer by
layer in semi-molten form. It is difficult to manufacture final, ready for use parts using FDM technology
due to lower mechanical properties as compared to conventional manufacturing methods such as
casting and injection moulding. However, composite filaments formed by adding reinforcing materials
such as carbon fibre into ABS matrix, can be used to manufacture final parts with improved
mechanical properties. Although part strength can be significantly improved with carbon fibre
reinforcement, flexibility and processability of the fibres is reduced. It is suggested that a small amount
of plasticizer and compatibilizer must be added into a mixture of composite material to avoid this
situation. There has been a number of studies on the production carbon fibre reinforced ABS
filaments. This paper studied the composite filament manufacturing methods and their mechanical
properties.

Keywords: Rapid prototyping, 3D Printing, Composite filament
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EKLEMELIi IMALATTA KULLANILAN STL DOSYALARININ
HATALARI VE ONARIM YONTEMLERI
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Ozet

Guinimiizde tip, havacilik ve hassas kalipgilik alanlarinda Eklemeli imalat (Ei) teknolojilerinin kullanimi
giderek yayginlagsmaktadir. Tasarimla ya da farkli yontemlerle elde edilen model Eklemeli imalat
yazilimlari ile én islemlerden sonra (onarim, dilimleme vb.) Ei makinelerinde imal edilebilmektedir. Ei
yazilimlarinin kullanmis oldugu standart dosya formati STL’ dir. imalati yapilacak model CAD
programlari ile tasarimdan, BT ile elde edilen verilerden ya da 3B tarayicilardan elde edilen nokta
bulutundan sonra STL dosya bicimine donustirilir. STL dosyaya donidsim esnasinda bazi hatalar
meydana gelebilmektedir. Geometrik sekil olarak dogru bir imalat yapilabilmesi icin de bu hatalarin
dizeltiimesi gerekmektedir. Calismada STL dosyada meydana gelebilecek hatalar ve bu hatalarin
onarim yontemlerinin karsilastirmali olarak arastirimasi amaglanmistir. Farkli onarim yéntemleri
incelenmis ve geometrik dogrulugu koruyarak onarim yapan yontemler tartisiimistir.

Anahtar kelimeler: Eklemeli imalat, STL dosya, liggen yiizey, liggenlestirme

THE DEFECTS OF STL FILES WHICH ARE USED IN ADDITIVE
MANUFACTURING AND THEIR FIXING METHODS

Abstract

Using Additive Manufacturing (AM) technologies in the field of medicine, aviation and delicate die-
sinking has gradually become widespread nowadays. The model which can be made by design or
different methods can be manufactured in Additive Manufacturing (AM)machines after pre-treatment
(like fixing,slicing etc.) by Additive Manufacturing programs. The standart format of the file which
Additive Manufacturing programs use is STL. The model to be manufactured is converted to STL file
format after the design by CAD programs, data gotten by BT or point cloud which is gotted from 3D
printers. It is likely to come accross some defects during the process of converting to STL file format.
To be able to manufacture the most accurate geometrical shape, it is necessary to fix these defects. In
this study, it is aimed to comparatively research the estimated defects which can ocur in STL files and
the methods to fix these defects. Different fixing methods have been analyzed and the methods which
repair by keeping the right geometry have been discussed.

Keywords: Additive Manufacturing, STL file, triangular facet, triangulation
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Ozet:

Bu calismanin amaci ginimuzde oldukga yaygin olarak kullanilan masa Ustu U¢ boyutlu yazicilar igin
granul plastik hammaddeden filament Uretebilen dikey tip bir extruder tasarimi ve prototip Gretimidir.
Ekstruder sisteminde granil hammadde gdvde igerisine vidali mil ile iletiimektedir. Granil hammadde
sistemin ucundaki rezistans isitmali 1.75 mm nozil ¢ikiginda eriyerek filament seklini almaktadir.
Filament ¢ikis aninda fan yardimi ile sogutulur. Sistem dikey bir gévdeye sahip oldugundan eriyen
granul malzemenin herhangi bir zorlama kuvvetine gerek olmadan dogal bir sekilde yergekimi kuvveti
ile akmasi saglanmistir. Filament sarma makarasi arduino kontrol karti, adim motoru ve flament
uzunlugunu algilayan bir sensor yardimiyla kontrol edilmistir. Tasarlanan extruder ile Uretilen PLA
filament ve piyasadan temin edilen ticari filamentler kullanilarak ¢ekme testi deneyi numuneleri
basiimis ve ¢ekme testi deneyleri gergeklestiriimistir. Ayrica sistemin saatteki tlkettigi toplam elektrik
enerjisi, hammadde isleme kapasitesi ve malzeme basina tikettigi enerji dl¢iimustir.

Anahtar Kelimeler: Granll, PLA filament, Ekstruder.

VERTICAL EKSTRUSION (FILAMENT) SYSTEM DESIGN AND PROTOTYPING

Abstract:

The aim of this study is to design a desktop and small scale extruder which works on vertical axis and
produces filaments using thermoplastic granules. Thermoplastic materials were moved into nozzle by
screwed shaft in designed extruder. After granules were melted at the outlet of the nozzle by heating
band, 1.75mm diameter filaments were produced and cooled by fan. Flowing of the melted plastic
materials was achieved without any external force due to the natural gravity when the extruder placed
on vertical axis. Arduino control card, stepped motor and sensors that measures the length of the
filaments were used to control and trigger the reel holder of the filaments. Produced PLA filaments by
this extruder and commercial PLA filaments were used to print tensile test specimens and tensile
experiments were performed with these specimens. Consumed electrical power per hour, produced
amount of the filaments and consumed energy per raw material were measured.

Keywords: Granules, PLA filament,, Extruder.
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Dakiim igin EPS Kopiik Modellerin Uretilmesinde Laminasyon Baski Tabanl
Yodntemin Adaptasyonu: Otomotiv Endiistrisinden Ornek Bir Kalip Uzerinde
Uygulamasi

Biilent KAYA ve Zeycan DUVARCI
Erciyes Universitesi, Endiistriyel Tasaruim Miihendisligi, Melikgazi, Kayseri.

Ozet

Dokiimde kaybolan képiik yontemi i¢in par¢camin EPS kopiik modeli gereklidir. Giiniimiizde
kopiik modeller emek yogun bir ¢alisma ile zahmetli bir sekilde imal edilir. Bu ¢alismada,
hizli prototipleme yontemlerinden biri olan nesne laminasyonu tekniginden ilham alinarak,
EPS modellerin katman katman imal edildigi bir yontem tamtilmistir. Yontem ile altta kalan
yiizey analizi ile degisken kalinlikta katmanlar olusturulmakta ve bu katmanlar CNC freze ve
tel kesme islemleri ile sekillendirilmektedir. Tanitilan bu yontem ile otomotiv sektériinde
kullanilan o6rnek bir kalip geometrisinin él¢eklendirilmis bir modeli iiretilmistir.

Anahtar kelimeler: EPS képiik model, laminasyon, prototipleme.

Application of LOM for Production of EPS Models for Casting: A Case Study
with Sample Die Design Used in the Automotive Industry

Abstract

Polystyrene (EPS) model making is necessary for casting parts manufactured by lost foam
casting method. Today, EPS models are produced with a labor intensive work. This study
presents an approach for manufacturing the EPS models layer by layer, with the inspiration
of LOM (Laminated Object Manufacturing) which is one of the rapid prototyping techniques.
According to presented technique, layers are determined at variable thickness by undercut
region analysis and formed by using CNC router and hot-wire cutter. Based on introduced
technique, a case study was conducted on a scaled sample die model from automotive
industry.

Keywords: EPS model, lamination, prototyping.
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3 BOYUTLU YAZICI TASARIMI VE YAZDIRMA DOLULUK ORANININ MEKANIK OZELLIKLER
UZERINE ETKIiSININ INCELENMESI
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OZET

3 Boyutlu yazicilar bilgisayar Uzerinde modellenmis veya 3 boyutlu olarak taranmis modelleri
geleneksel Uretim ydntemlerine nazaran oldukga hizli bir sekilde Uretebilen bir cihazdir. Ginimuzde
U¢ boyutlu yazici teknolojisi micevher, aksesuar, ayakkabi tasariminda endustriyel ve mimari
tasarimlarda, otomotiv sanayisinde, hava-uzay, discilik ve tip sektériinde, egitimde, farkh alanlardaki
bilimsel galismalarda birgok Ulkede yaygin olarak kullanilmaya baslanmistir. 3 Boyutlu Yazicilar da
bircok materyal kullanilarak Gretim yapilabilmektedir. En ¢ok kullanilan iki materyal ise ABS (Akrilonitril
bitadien stiren) ve PLA (Polilaktik asit) dir.Gergeklestirilien bu galismada ABS (Akrilonitril bitadien
stiren), PLA (Polilaktik asit) ve kompozit filamentler kullanarak Uriin yazdirilabilen, genel boyutlari
400x400x360 mm, mak. 160x170x120 mm Urin yazdirabilen, isitilabilen tablaya sahip, mekanik
sisteminin etrafinin kapal oldugu kartezyen tipi 3 boyutlu yazici tasarimi ve prototipi yapilmigtir. Dort
motor kullanilan bu tasarimda yazici tablasi z ekseni yoniinde hareketli, yazma islemini gergeklestiren
nozul kismi x ve y ekseni ydninde hareket edebilmektedir. Prototipi gergeklestirilen yazicida kompozit
filament kullanilarak mekanik sistemin etrafi agik ve mekanik sitemin etrafinin kapal oldugu iki ayri
durumda %10 , %30 ve %50 olmak uzere Ug¢ farkh doluluk orani verilerek toplam 18 adet numune
yazdiriimistir. Elde edilen numuneler ¢cekme deneyine ve shore sertlik testine tabi tutulmustur.
Sonuglar karsilastirilarak doluluk oraninin ve mekanik sistemin agik ya da kapal olusunun mukavemet
Uzerindeki etkisi ortaya konmustur.

Anahtar Kelimeler: 3 boyutlu yazicilar, kompozit filament, doluluk orani

3D PRINT DESIGN AND INVESTIGATION MECHANICAL PROPERTIES EFFECT OF THE PRINT
OCCUPACY RATE

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 the
four engines will be used in the printers way tray design that moving the z axis direction, the writing
proses performs a nozzle part is able to move in the direction of the x and y axis. Printer that has been
made to prototype to using composite filament 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 18 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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ENDUSTRIYEL BOYUTLU ISITMALI 3B YAZICI TABLASI TASARIMI VE PROTOTIPI

AbdurrahimTEMIiZ®, Burak GULER® ve Kerim CETINKAYAS,
°kBU. Teknoloji Fakiiltesi, Karabiik, Tiirkiye,
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‘kBU. Teknoloji Fakiiltesi, Karabiik, Turkiye,
Ozet

18. yy Endustri Devrimi ile seri uretim sistemine gegildi ve bdylece bu yeni sistem ekonomiyi ve toplumu
degistirdi. Seri Gretim sayesinde Uretilen {rlinler ok daha ucuza mal oldu. Fakat glinimiizde seri Giretimin tam
tersini yapan yeni bir teknoloji ortaya ¢ikti. 3B yazici ile tekli Grunlerin Uretimi, seri Uretimde uretilen ¢oklu
Urlnlerin Uretimi kadar ekonomik hale gelmistir. Bu sayede 3B yazici liretim sektorliniin her alaninda yaygin
sekilde kullaniimaya baslanmistir. Hobi amagli kullanilan konvansiyonel 3B yazicilarin tablalari kigtk
boyutluydu (200mmx200mm) ve bu tablalarin sicakliklari elektronik kartla (arduino kart)
destekleniyordu. Boyle konvansiyonel 3B yazicilarda sistem galigirken sik sik durma yasanmakta ve
tablalarin yuksek sicakliklara kadar isitilmasi zaman almaktadir. Galismada Uretilen endistriyel
boyutlu tablanin (600mm x700mm) dogrudan sebekeden (220V) beslenmektedir. Bu sayede
yasanilan aksakliklarin 6niine gegilmistir.

Anahtar Kelimeler: 3B yazici, 1sitmali tabla, FDM

INDUSTRIAL SIZES 3D PRINTER HEATED BED DESIGN AND PROTOTYPING

Abstract:

It has started to be applied mass production with the Industrial Revolution in 18th century and thereby this
new system changed economy and society. Manufactured products was much cheaper than ever through
mass production. But today a new technology has emerged the opposite of mass production. With 3D printer
production of single products have become as affordable as the production of multiple products in mass
production. Thus 3D printer has widely used in every area of manufacturing sector. Heated bed of hobby 3D
printer is small size and and the temperature of heated beds was supply with electronic cards (arduino card).
Such conventional 3D printer often stop running systems and heating the heated bed is take a long time. In our
study, that we produce our industrial size table (600mm x700mm) is directly supplied from the mains (220V). In
this way the problems are solved.

Keywords: 3D PRINTER, heated bed, FDM
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3B YAZICI ILE KiSIYE OZGU IMPLANT TASARIMI

Ezgi KARA? Berat Baris BULDUM?, Cagdas YILMAZ®, Nazim OZKAYA®

a, Mersin Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Bolim{, Mersin/Tiirkiye, bsk-ekara@hotmail.com

b, Mersin Universitesi, Milhendislik Fakiiltesi, Elektrik-Elektronik Miihendisligi Bélimii, Mersin/Tirkiye, bmmcagdas@gmail.com

¢, Mersin Universitesi, Kalibrasyon Merkezi, Mersin/Tirkiye, nazmozkaya@gmail.com

Ozet

Abutmentler; Uzerine kaplama dis yapilan implant Gstl yapi pargalaridir. Ginimuzde Uretiimekte olan
implant “abutment’lari, gesitli gap ve uzunluklarda standart olarak iretilmektedir. Ancak bu gesitli gap
ve uzunluklar her insan igin farkli anatomik yapida olan g¢ene vyapisina birebir uyum
gosterememektedir. Bu durum uygulanan tedaviyi verimsiz kilmaktadir. Bu sorunu ortadan kaldirmak
adina 3 boyutlu baski teknolojileri kullanilarak kisiye 6zgl implantlar Uretilmesi mimkundur.

Anahtar Kelimeler: implant, Abutment, 3B Yazici, Vida

PERSONAL IMPLANT MANUFACTURING WITH 3D PRINTER
Abstract

Abutments; dental implant components coating is made on. Nowadays, "Abutment”, using standard
are produced various diameters and lengths. However, these various diameters and lengths, can not
adapt gums which have a different anatomical structure for each person. This situation makes
inefficient treatments. Production of personel implant with 3D printing technology could be used
available to eliminate this problem.

Key Words: Implant, Abutment, 3D Printing, Screw
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Ozet

Gunimlzde agri kontroliinde farmakolojik yontemlerin kullanilamadigi durumlarda buna alternatif
olarak yararlanilan bir yontem olan refleksolojinin, son yillarda yapilan arastirmalarda etkili oldugu
kanitlanmis ve klinik kullanim orani artmistir. Saglik sektoriinde refleksoloji tabanlklari
kullaniimaktadir. Tedavi almakta olan hastalarin ayak fizyolojileri ve taban yiiz élgimleri dogal olarak
birbirlerinden farkhdir. Bu farklilik tabanlarin ylizeye uygulamis olduklari basi kuvvetlerinin ilgili doku
ve organlarin sinir uglarina tam ve dogru iletimin saglanmasini engellemektedir. Buna bagl yapilan
tedavinin yetersiz kaldigi, hatta yanlis sonuglara yol agabilecedi soylenebilmektedir. Bu sorunu
ortadan kaldirmak igin, 3 boyutlu baski teknolojileri ydntemi kullanilarak, kisiye 6zgl ayak tabanliklari
uretilmesi mumkundar.

Anahtar kelimeler: Refleksoloji, Ayak tabanligi, 3 Boyutlu Yazici
Personal Reflexology Footpad Manufacturing With 3D Printer
Abstract

Recently, the use of pharmacological methods of pain control in cases where it is used reflexology as
an alternative. Also in research, it has proven to be effective reflexology and increased clinical usage
rate. The reflexology insoles are used in the health industry. Patients foot phisology and footpad area
are have to be different to each other. It causes different forces to be transmitted from the ground to
the footpad. This situation prevents the provision of tissue and organ conduct of nerve ending.
Consequently the applied treatments remain inadequate. 3D printing technology could be used
available to eliminate this problem.

Key Words: Reflexology, Footpad, 3D Printing
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3 BOYUTLU ENDUSTRIYEL YAZICILARDA YUKSEK TORKLU ADIM
MOTORLARIN KULLANILMASI
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Ozet

Gulnlmiuiizde masalisti 3B yazicilar yerine daha bliyiik yazdirma alanina sahip endiistriyel boyutlardaki
3B yazicilar tercih edilmektedir. Bu ¢alismada hobi amagli masaiisti tip 3B yazici ve endistriyel
boyutlardaki 3B yazicinin karsilastirilmasi yapiimistir. Arduino + Ramps 1.4 kartlar Gizerindeki A4988
adim motor sirlcileri yerine, endistriyel boyutlardaki CNC makinelerinde kullanilan 7.2 A’e kadar
akim saglayabilen CWD860 siriiclst kullanilmistir. Béylelikle 0,63 Nm’lik adim motorlar yerine 8,3
Nm’lik adim motorlar kullanilarak yiiksek torka sahip endustriyel tipte 3B yazicinin Uretimi
gerceklestirilmistir.

Anahtar kelimeler: Arduino, Adim Motor Siiriici, 3B Yazici

USING HIGH TORQUE STEPPER ON INDUSTRIAL 3D PRINTERS

Abstract

Nowadays desktop 3D printers in industrial size with larger print area instead of 3D printers are
preferred. In this study, industrial size 3D printer and hobby desktop 3D printer were compared.
Arduino and 1.4 Ramps cards was used instead of A4988 stepper motor drivers and CWD860 stepper
motor driver was used which can provide current up to 7.2 that is install on CNC industrial size
machines.Thus, industrial size 3D printer which has step motor with 8.3 Nm instead of 0,63 Nm was
produced.

Keywords: Arduino, Stepper Driver, 3D Printer
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Ozet

3 boyutlu yazicilar, 6zellikle muhendislik, mimarlk, tip alanlarinda kullanilan ve gin gegtikge
hayatimizi daha da kolaylastiracak gelismelere imza atacak olan teknolojik cihazlardir. Yakin bir
zaman o6nce, 3 boyutlu yazicilar yiyecek sektérinde de rol almaya baslamis ve dinya mutfagina
futdristik bir ydntem olarak giris yapmistir.

Bu calismada yiyecek sektériinde kullaniimak ve gelistiriimek Uzere kartezyen tipi 3 boyutlu yazici
prototipi ve kafa tasarimi ve prototipi yapiimistir. Kullanilan hammaddeler kurabiye hamuru, ¢ikolata,
meyve aromali hamurlar ile gelistirilebilir tarifleri igerebilir. Ayrica ¢ikan Urtnler tabla isitmali sistemle
pisirilip servise hazir hale getirilebilir. Sistemin boyutlari XYZ sirasiyla 400x400x360 mm dir. Arduino
kontrol karti kullaniimistir ve tabla sicakhdr arduino ile kontrol edilmektedir. X ekseninde 1, Y
ekseninde 1, Z ekseninde 2, extruder da 1 olmak Uzere toplam 5 adet 0.5 Nm' lik adim motoru
kullaniimistir. Kafa tasariminda Power ABS malzemeden hazne tasarlanip uretilmis ve malzeme iletimi
gunumuzde kullanilan pistonlu sistemlerden farkli olarak helezonik plastik mille yapilmistir.

Anahtar kelimeler: 3 boyutlu yazici, yiyecek yazicisi
Abstract

3D printers are the technological devices used especially in engineering, architecture, and medicine.
Because of the rapid improvement, they provide significant amenities to our lives day after day.
Recently, 3D printers have started to take place in food industry and entered into world cuisine as a
futuristic way.

In this study, a cartesian type 3D printer prototype and a 3D printer head prototype were developed.
This machine can process developable recipes with ingredients such as cookie dough, chocolate, and
fruit-flavored dough. In addition, printed product can be cooked via built-in heated tray for the purpose
of serving. The X,Y,Z dimensions of the system are 400x400x360 mm respectively. An Ardunio control
card was used in the printer to measure the temperature of the heated tray. In total, six 0.5Nm step
motors were used which are 1 for X axis, 1 for Y axis, 2 for Z axis, and 1 for extruder. In the production
of the head, Power ABS was chosen as the material of the head reservoir. Contrary to today's
commonly used piston-mechanised material delivery sytems, helical plastic shaft was used.

Key words : 3 dimensional printer, food printer
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iCi BOS (SHELL) PRIZMALARIN YAZDIRILMASI iGiN BiR YONTEM
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Ozet

Bu calismada, i¢i bos silindir prizmalarin geometri boyutuna bagl olarak farkh yogunlukta destek
elemani ile yazdiriimasinda, tavan kisminin ylzey olusumunda gérsel kalite, kullanilabilirlik ve maliyet
acisindan degerlendiriimesi yapilmistir. Calismanin deneysel diizeneginin olusturulmasinda agik
kaynak kodlu Dream Maker masaulstl agik kaynak kodlu U¢ boyutlu yazici ile 1.75 mm kalinhdinda
ABS (Acrylonitrile Butadiene Styrene) filament kullaniimigtir. Tabla sicakhdi 105 C° ekstruder sicakhgi
259 C° ve nozul gapi 0.4 mm sabit olarak secilmistir. Calisma sonucunda i¢i bos yapilarin
yazdiriimasinda tavan bolgesinde goguklerin ve yazdirma hatalarinin olusmamasi igin destek
elemanin kullaniimasi gerektigi tespit edilmistir. Farkli yogunlukta kullanilan destek elemanlarinin e iyi
sonucu verdigi % 10 doluluk oraniyla hem gdrsel hemde igslevsellik agisindan kullanilabilir oldugu
gérilmustir. Onerilen ydntemin diger ici bos Ui boyutlu sekillerde de ayni olumlu sonucu verecegi
disinilmektedir. Maliyet agisindan bakildiginda %0 doluluk oraniyla yazdirilan eleman ile % 10
doluluk oraniyla yazdirilan eleman arasinda fiyat olarak 0.02 $ Ik fark olmustur. is yapabilirlik ve
gorsellik ele alindiginda goz ardi edilebilir ve uygulanabilir oldugu kanaatine variimistir.

Anahtar kelimeler: 3b yazici, igi bos obje, Erimis birikim modelleme, hizli prototipleme, 3 boyutlu
baski

Abstract:

This study aims to investigate the visual quality, practicality, and cost aspects of the surface formation
of the ceiling part of the hollow 3D printed cylinder prisms using different volumes of supporting
material according to the geometrical size of the material to be printed. Dream Maker open source
desktop 3D printer with ABS (Acrylonitrile Butadiene Styrene) filament at 1.75mm thickness was used
for the experimental mechanism designed for this study. Table temperature was set to 105 C° while
extruder temperature was set to 259 C° and a nozzle diameter of 0.4mm was selected as a constant.
Results of the study showed that supporting material is required in order to avoid dents and printing
errors around the ceiling part when 3D printing hollow structures. It was found that both visual and
functional practicality was achieved using 10% fill rate which gives the best results for supporting
materials of different densities. We believe that the recommended method will produce similar
favorable results for other hollow 3D objects. With regard to the costs, there was a $0.02 difference
between the material printed with a 0% fill rate and the one printed with a 10% fill rate. In terms of
practicality and visual quality, the printed material was found to have negligible errors, thus it is
feasible.

Keywords: 3d printer, shell objects, Fused deposition modeling, rapid prototyping, 3D printing
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HIZLI SRNEKLEME PLATFORMUNUN GELISTIRILMESI
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Ozet

Ergiyik Birikimli Modelleme (FDM) teknolojisi ile ¢calisan 3B yazicilarda, parga geometrisinde aniden
gergceklesen kesit artimlarini veya ayrimlarini Uretebilmek igin destek malzemesi kullanimi zorunlu
olmaktadir. Bu problemin ¢ézimuinde bagslica kullanilan yéntem parganin en uygun sekilde dretim
yonunin secilmesidir. Boylelikle hem kullanilan destek malzemesi hem de buna bagh olarak tretim
suresi ve kullanilan filament miktari minimize edilecektir. Yapilan ¢alismada; pargayi olusturan STL
verisinden elde edilen kapali c¢evrimlerin (close-loop) asadidan yukari ydnde sayilarindaki,
alanlarindaki degisim ve aralarindaki gecis agisi olmak Uzere Gi¢ parametre dikkate alinarak bir karar
mekanizmasi olusturulmus ve buna bagh olarak degisik geometrilere sahip pargalarda en uygun parga
yonelimi (oryantasyonu) elde edilmistir. Elde edilen verilere goére c¢ok eksenli c¢aligabilen hizli
ornekleme (prototipleme) platformunun gelistiriimesi amaglanmistir.

Anahtar Kelimeler: Hizli prototipleme, Parga yonelimi, STL verisi, Destek malzemesi, Uretim
suresi.

DEVELOPMENT OF MULTI-AXIS RAPID PROTOTYPING PLATFORM
USING FUSED DEPOSITION MODELING (FDM) METHOD

Abstract

For 3d printers that works using Fused Deposition Modeling (FDM) technology; It is necessary to use
of support material for the production of parts which have complex geometries such as sharp sectional
increments or separations. The one method that is used to avoid this problem is usually to select the
most appropriate part orientation. Thus, both used support material and production time and
consequently used filament amount can be minimized. In this study; a decision mechanism is
established considering the closed-loops numbers, area and angle change between the two
consequent closed-loops which are generated from STL data. Therefore, the optimal build orientation
is obtained for the parts which have complex geometries. If the there is no suitable orientation, it is
aimed to build parts without support materials by using a multi-axis rapid prototyping platform.

Keywords: Rapid prototyping, Part orientation, STL data, Support material, Building time.
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DOLULUK ORANLARININ PLA VE PET MALZEMELERIN MEKANIK
OZELLIKLERI UZERINE ETKILERI
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Ozet

Gergeklestrilen calismada, bir yazici tasarimi yapmak ve tasarlanan G¢ boyutlu yazicida doluluk
oraninin mekanik o6zellikler Uzerine etkilerinin incelenmesi amacglanmistir. Bu amag¢ kapsaminda
kartezyen tipi agik kaynakh bir ¢ boyutlu yazici tasarimi gergeklestirilmistir. Prototip imalati yapilan Gg
boyutlu yazici kullanilarak PET ve PLA malzemelerin %10, 20, 30, 40 ve %50 doluluk oranlarinda
mekanik test numuneleri yazdiriimistir. Elde edilen numuneler kullanilarak tek eksenli gekme testleri,
sertlik ve purizlilik degerleri dlgllmistir. Yapilan olgiimler neticesinde PET ve PLA malzemelerde
sertlik degerinin malzemenin doluluk orani ile dogru orantih oldugu, doluluk orani arttikga
malzemelerin sertliklerinin de arttigi goridimastir. PLA ve PET malzemelerin parizltlik ve ¢gekme
degerlerinin birbiriyle ters orantili oldugu, purtzlilik ve ¢gekme mukavemeti degerlerinin %30 doluluk
oranindan itibaren %10 ve %20 doluluk oranindakinin aksi ydonde seyrettigi gorilmustur.

Anahtar Kelimeler: Doluluk orani, PET, PLA, plruzIilik, sertlik

EFFECTS OF FILLING PERCENTAGE ON MECHANICAL
PROPERTIES OF PLA AND PET MATERIALS

Merve Ayfer OZDEMIR?, Hatice EVLEN®, Aydin CALISKAN®

aKarablik University, Science Citation Industry, Industrial Design Engineering, Karabuk/Turkey, merveozdemir1987 @gmail.com
bKarab(ik University, Technology Faculty, Industrial Design Engineering, Karabuk/Turkey, hakgul@karabuk.edu.tr
cKarablik University, Science Citation Industry, Industrial Design Engineering, Karabuk/Turkey, aydincaliskan@outlook.com.tr

Abstract

In this study researchers aim at designing a 3D printer and investigate the effects of filling percentage
on mechanical properties. in accordance with this purpose an open scource printer designed.
Mechanical test samples of PET and PLA materials were printed on %10-50 filling percentage by
using constructed 3d printer. Biaxial tensile tests, hardness and roughness measurements performed
by using of printed samples. It seen in results of hardness measurements that PLA and PET materials
filling percentage and hardness values are direct proportional with one another that the hardness was
increased with increasing of filling percentage. Also results showed that PET and PLA materials
roughness and tensile test results are inverse proportional values.
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GENE KEMiGi ONARIMINDA 3B YAZICIYA Y(")NELiK OLARAK STL
DOSYALARININ IYILESTIRILMESI

Serap CELEN

Ege Universitesi Miihendislik Fakiiltesi Makina Milhendisligi Bélimii, izmir/TURKIYE, serap.celen@ege.edu.tr

Ozet

Uc¢ boyutlu baski teknolojileri medikal alanda kullanilabilecek katmanli iretim yoéntemleri sinifina
girmektedir. Bu ¢alismanin amaci, kafatasi kemigine ait bilgisayarli tomografi kaynakli stl formatindaki
veri dosyalarinin U¢ boyutlu ¢cene kemidi baskisi yapilabilecek formata getiriimesi ve ydntem
basamaklarinin sunulmasidir. Bir bayan hastanin 326 adet hatal bilgisayarli tomografi verisi islenmis
ve yeni bir U¢ boyutlu anatomik mandibula kemik modeli tasarlanmistir. Calismada ¢ boyutlu baski
teknolojilerinin tam veya bdlgesel ¢cene kemidi kaybi yasayan veya herhangi bir nedenle implant
tedavisine ihtiya¢ duyan hastalara yonelik faydal bir yontem oldugu vurgulanmistir.

Anahtar kelimeler: 3 boyutlu gene kemigi, stl verileri, bilgisayarli tomografi

IMPROVEMENTS OF STL DATAS FOR MANDIBULAR BONE
REGENERATION IN ORDER TO 3B PRINT

Abstract

3D printing technologies which can be used for medical field are classified into the additive
manufacturing methods. The aim of the present study is to improve stl type-computerized tomography
data files of skull bone in order to prepare a mandibular bone for 3D printing application and to give
the stages of this process. 3D mandible was created using total 326 inaccurate tomography CT
(computerized tomography) data taken from a female patient and a mandible model was designed. 3D
printing technologies were emphasized as beneficial methods for patients who need treatment due to
full or partial mandibular bone loss.

Keywords:3D mandibular bone, stl datas, computerized tomography
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Ozet

Saglik, biyomedikal ve dis hekimligi sektoérlerinde mihendislik, tasarim ve Uretim uygulamalari giin
gectikce artmaktadir. Bu uygulamalarla birlikte tedavi slreci hizlanmakta, ameliyatlarin daha basarili
olmasi saglanmaktadir.

Bu bildiride; kisiye 6zel implant tasarim ve Uretim sirecleri birlikte ele alinmistir. Viicutta zarar goren
organ veya kemiklerin U¢ Boyutlu (3B) ortamda tespit ediimesi, modellenmesi, gorintii isleme
siireclerinin incelenmesi ve implant tasariminda kullanilan malzemeler hakkinda bilgi verilmistir. Ornek
olarak secilen bir hastadan alinan Bilgisayarli Tomografi (BT) verilerinin incelenip, hastaya o6zel
kafatasi implant tasarimi yapilmasi ve DMSL araciligiyla nasil uretildigi hakkinda bilgi verilmistir.

Anahtar Kelimeler: Kisiye 6zel implant tasarimi, 3B yazici, biyomedikal

PRODUCTION OF PERSONEL IMPLANT DESIGNS WITH A 3D
PRINTER

Abstract

Implementations of engineering, designing and production in health, biomedical and dentistry sectors
are increasing day by day. With these implementations, process of treatment gets faster and more
successful.

In this research, personal implant design and its production stages are examined together. The
research gives information about the determining the hurt organs or broken bones in a 3-dimensional
platform, examination of image processing stages and materials that are used in implant designing.
You can also find detailed information about how to design a skull implant to a patient whose
computertomography data is taken voluntarily and also how to print out the designed implant from a 3
dimensional printer.

Keywords : Personal implant design, 3D printing, biomedical
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FARKLI ORANLARDA AHSAP TOZU-PLA KARISIMI iIGEREN FILAMENTLERIN
URETIMININ iNCELENMESI
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Ozet

3B yazicilar gunimuizde imalat ve tasarim alanlarinda yaygin olarak kullaniimaya baglanan hizli
prototipleme teknolojisidir. 3B vyazicilarda filament olarak cesitli termo plastik malzemeler
kullaniimakta olup, geri dénudstirilebilen bir biyo plastik olan PLA malzeme yaygin olarak tercih
edilmektedir. GlinimUizde filament malzemesi olarak sadece termo plastik malzemeler yerine ahsap,
metal veya seramik takviyeli filamentler tercih edilmeye baglanmistir. Bu ¢calismada, agirlikca %10 ve
%15 oraninda ahsap tozu takviyeli PLA kompozit filament vidali ekstrider kullanilarak Uretilmistir.
Uretilen filament kesitleri optik mikroskop ile incelenerek, ahsap tozunun dagilimi belirlenmistir. Ahsap
tozlarinin PLA matris icerisinde homojen bir dagihm gdstermesi igin, tekrarli ekstrizyon ydntemi
kullanilmigtir. Tekrarli ekstriizyon yontemi ile Uretilen filamentlerden rastgele segilen bdlgelerdeki
ahsap dagiimlan incelendiginde, ahsap tozu pargacik boyutlarinin tekrarli ekstriizyon yontemi
kullaniimasiyla giderek kuguldigl, baslangigtaki ahsap tozu boyutlarinin, yaklasik %98 oraninda
kiculdugu belirlenmistir. Ahsap tozunun filamentlerde takviye elemani olarak kullaniimasiyla, geri
dénustirdlebilen, cevreye duyarli 3B yazici filamentlerin Gretimi gergeklestirilmistir.

Anahtar kelimeler: Filament, PLA, Ekstrider, Ahsap tozu, Kompozit

INVESTIGATING PRODUCTION OF PLA-WOOD POWDER FILMANETS
CONTAINS DIFFERENT WOOD POWDER

Abstract

Nowadays, 3D printers which are rapid prototyping technique have widely become to use in
manufacturing and design industries. Various thermo plastic materials are used in 3D printers as
filament materials. PLA that is a bioplastic material is widely used as filaments. Recently, composite
filaments that have supportive material such as wood, metal or ceramic particles have been preferred
instead of thermo plastic filaments. In this study, composite filaments which have the concentration of
wood particles are 10 and 15 weight percent of PLA are produced using screwed extruder and
produced filaments are investigated with optical microscope in order to determine the distribution of
wood patrticles. Repetitive extrusion method was carried out on the purpose of gaining homogenous
wood particles distribution in PLA matrices. When randomly selected areas from repetitive extruded
filaments surface are examined, the sizes of wood particles are decreased approximately 98
percentages. Recyclable and environment friendly 3D printer flaments were produced by means of
adding wood particles into filaments.

Keywords: Filament, PLA, Extruder, Wood particles, Composite
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Ozet

Gunimuzde yaygin kullanim alani olan ve yakin gelecekte ofis ve evlerimizin de vazgecilmezi olacak
ti¢ boyutlu yazicilar hizla gelistirimektedir. Ulkkemizde bu teknolojik gelismeleri takip edebilmesi igin tig
boyutlu yazicilar alaninda bilimsel ¢calismalar yapmaya baslamistir. Universitelerimizde degisik
destekler altinda bu alanda projeler yapan bilim insanlarimiz bulunmaktadir. Bu ¢alismada, operatorin
midahalesi olmaksizin cift kafali ekstruderin otomatik olarak es zamanli yazmasi, iki farkli renk veya
boyuttaki herhangi bir parganin yazdirma isleminin gergeklestirilebilmesi, kontrol paneli ile kolay
kullanim vb. 6zelliklere sahip G¢ boyutlu yazici tasarimi ve imalati gerceklestirilmistir.

DUAL EXTRUDER 3D PRINTER DESIGN AND MANUFACTURING

Abstract

Which is widely used today and the near future will be indispensable in our offices and homes is
rapidly developing a three-dimensional printers. In order to follow the developments in our country in
this technology, three-dimensional printers to make scientific studies in the field has started. We have
scientists in our universities who supports the different projects in this area under.In this study, the
intervention of the operator without dual-head extruder automatically in concurrent write, to be able to
print two different colors or sizes or any part of the control panel with easy operation etc. printer
properties of three-dimensional design and manufacturing was carried out.
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Ozet

Hizli prototipleme teknolojisi, stl formatinda modellenmis pargalarin katmanlar halinde yazdiriimasi
islemidir. Hizl prototipleme teknolojilerinde ¢esitli malzemeler kullanarak kalip veya fikstire ihtiyag
duyulmadan Ug¢ boyutlu modeller elde edilir. Son yillarda termo plastik malzemelerin filament olarak
kullaniimasinin yani sira, metal, seramik gibi farkli malzemeler ile par¢a yazdiriimasi tGzerine
calismalar yapiimistir. Bu calismada, kartezyen tip seramik parg¢a yazdiran 3B yazici tasarimi ve
kurulumu gergeklestiriimistir. Uretimi yapilan yazici ile farkli kil ve seramik malzemeler kullanilarak
parca yazdiriimasiyla yazicinin performansi incelenmistir. Uretimi yapilan yazicinin seramik
malzemelerin yazdiriimasinda kullanilabilir oldugu belirlenmisgtir.

Anahtar kelimeler: Prototipleme, kartezyen
Abstract

Rapid prototyping is a process which uses stl file format parts from CAD geometry and prints parts as
layers. The 3D geometries can be built without any die set or fixtures and with various materials
using rapid prototyping technologies. Recently, many studies have performed to use metal or
ceramic materials as filaments in 3D printers instead of thermo plastic filaments. In this study,
Cartesian 3D printer that prints ceramic parts was designed and built. The performance of produced
3D printer was examined in terms of prints parts with clay and ceramic material. It was determined
that produced 3D printer can be used to print ceramic parts efficiently.

Key words : prototyping, Cartesian
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