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

 
SCIENTIFIC PROGRAM / BĶLĶMSEL PROGRAM 

 

       3 April 2017   
 

09:30-10:00 
 
Registration / Kayēt 

 

 
 

10:00-10:15 

                
 
 Opening Speeches      
 

Prof. Dr. Kerim 
¢ETĶNKAYA 
H¿seyin ARSLAN 
Prof. Dr. M.Cengiz 
KAYACAN 

 
10:15-10:45 

 
            Keynote Speaker / A­ēlēĸ Konuĸmasē 
       Bilim, Sanayi ve Teknoloji Bakanlēĵē M¿steĸarē 

 

 

Prof. Dr.  

Ersan ASLAN 

 

 
10:45-12:00 Chairman :      Do­. Dr. Arif ¥ZKAN 

   l.session,  

     

   1.Oturum 

 

10:45-11:00 

Comparing the Printing Parameters of Food Material in Cartesian Type 3D Printers with 

Screw Transfer Systems 

Vidalē Transfer Sistemlerine Sahip Kartezyen Tipi 3B Yazēcēlarda Gēda Malzemesi 

Yazdērma Parametrelerinin Karĸēlaĸtērēlmasē 

G¿lce KAYA 

 Kerim ¢ETĶNKAYA 

 

 

11:00-11:15 Structural Comparēson Of Three-Dēmensēonal Prēnter Applēcatēons Usēng Ceramēc And 

Plastēc Materēals Wēth Sensētēvēty Feature  

 

Seramik Ve Plastik Malzeme Kullanēlarak Yapēlan ¦­ Boyutlu Yazēcē Uygulamalarēnēn 

Hassasiyet Unsuru Ķle Yapēsal Karĸēlaĸtērēlmasē 

 

   Arif ¥ZKAN 

   Ķrfan AKG¦L 

 

11:15-11:30 Determēnatēon of Cross Sectional Geometrēes of Beams Accordēng to Tension 

and Compression Strength Which 3D Printed With the Same Amount of Filament 

 

Eĸit Miktarda Filament Kullanēmē Ķle 3 Boyutlu Baskēsē Yapēlacak Ankastre Kiriĸlerin 

¢ekme/Basma Mukavemetine Gºre Kesit Geometrilerinin Belirlenmesi 

Murat Tolga 

¥ZKAN 

H¿seyin Alp 

¢ETĶNDAĴ
 

Ķhsan TOKTAķ
 

11:30-11:45  Reconstructēon Of Damaged Gears Usēng Reverse Engēneerēng Approach 

Hasarlē Diĸlilerin Tersine M¿hendislik Yaklaĸēmēyla Yeniden Oluĸturulmasē 

 Ķsmail ķAHĶN 

Tolgahan ķAHĶN
 
Harun 

G¥K¢E Oĵulcan 

EREN
 

 

11:45-12:00    

The Case Of Digital Design And Fabrication Lab In Product Design Education;   Gazi Dlab 

 

¦r¿n Tasarēmē Eĵitiminde Dijital Tasarēm Ve Fabrikasyon Laboratuarē ¥rneĵi; Gazi Dlab 

Abdullah TOGAY
 
 

Serkan G¦NEķ
 
   

Merve COķKUN
 
   

Ebru GEDĶK  

12:00- 13:00 LUNCH / YEMEK 
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13:00-14:45  

  Cheirman: Do­.Dr. Pēnar YILG¥R HURĶ 
   2.session,  

     

   2.Oturum 

13:00-13:15 

3D Printing for Tissue Engineering Applications 

Doku M¿hendisliĵi Uygulamalarē Ķ­in 3D Baskē 

Askican 

HACIOGLU  

Hakan YILMAZER
 

Cem Bulent 

USTUNDAG 

13:15-13:30 
Current 3D Printing Technologies Used Ķn Scaffold Design Ķn Tissue Engineering  

Doku M¿hendisliĵinde Doku Ķskelesi Tasarēmēnda Kullanēlan G¿ncel 3B Yazdērma 

Teknolojileri 

B. ¢otur 

H.K.Sezer 

13:30-13:45 

3D Bioprinting Of Anatomically-Shaped Bone 

3B Biyobaskē Ķle Anatomik ķekilli Kemik Dokusu ¦retimi  

Pēnar  

YILG¥R HURĶ 

  

13:45-14:00 
2 Different Three Dēmensēonal Bio Printer Design, Prototype, Manufacturing and 

Performance Comparison 

2 Farklē ¦­ Boyutlu Biyo Yazēcēsē Tasarēmē, Prototip Ķmalatē Ve Performanslarēnēn 

Karĸēlaĸtērēlmasē 

H. Evlen, M. 

Rakanoĵlu, C. 

¦nal, E. Eĵin, S. 

¥zkaya, , S. M. 

Yavuz  

14:00-14:15 
3D Bioprinting of a Natural Polymer-Ceramic based composite Bio-Ink for Bone 

Tissue Engineering Applications 

Kemik Doku M¿hendisliĵi Uygulamalarēnda Kullanēlabilecek Doĵal Polimer-

Seramik Temelli Kompozit Biyo M¿rekkebin 3B Biyo-Basēmē  

 

L. Aydēn 

N. Demirkol
 

H. Kenar 

 

14:15-14:30 Modeling Of Brain Vessel From Mr Images And 3D Printing 

Mr Gºr¿nt¿lerinden Beyin Damarēnēn Modellenmesi Ve 3 Boyutlu Baskēsē 

M K¿rĸad ERBAķ 

Eyl¿l DEMĶR 

ĶhsanTOKTAķ v.d. 

14:30-14:45 Ortheses Production with Rapid Prototyping Approach: A Literatur Review  

 

Hēzlē Prototipleme Yaklaĸēmē ile Ortez ¿retimi: Kaynak Araĸtērmasē 

 

 Ķsmail ķAHĶN
 

 M. Ķ. SARI
 

Tolgahan ķAHĶN 

 

14:45-15:00   
Break 
Ara 

 

 

15:00-16:45  
  Cheirman: Prof. Dr. H. Rēza B¥RKL¦ 

  

 

   3.session,  

     

   3.Oturum 

15:00-15:15 A New Desēgn Methodology:  A Dēfferent Approach To 3d Prēntēng (3dp) Process:  

Xd Partētēonēng (Xdp) 

 

Yeni Bir Tasarēm Metodolojisi: 3d Yazdērma (3dp) Prosesine Farklē Bir Yaklaĸēm: 

Xd Bºl¿mleme (Xdp)  

 

Mustafa 

YURDAKUL   

Serkan G¦NEķ  

Yusuf Tansel I¢ 
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15:15-15:30 The Algorithm Development and Implementation for 3D Printers based on 

Adaptive PID Controller  

3 Boyutlu Yazēcēlar i­in Uyarlamalē PID Kontrol Tabanlē Algoritma 

Geliĸtirilmesi ve Ger­eklenmesi   

Ayta­ 

ALTAN 

Rēfat 

HACIOĴ

LU                

15:30-15:45 Modelling and 3D Manufacturing of Material Crystal Structures for Engineering 

Education 

M¿hendislik Eĵitimi Ķ­in Malzeme Kristal Kafes Yapēlarēnēn Modellenmesi ve 3B  

Baskēsē 

Kutay AYDIN  

Arif G¥K 

Ferhat G¦L 

  

 

15:45-16:00 

A New Desēgn Procedure Model For Manufacturēng Based On Reverse Engēneerēng 

 

Tersine M¿hendislik Yaklaĸēmēna Dayalē Yeni Bir Ķmalat Ķ­in Tasarēm Ķĸlem Modeli
 

Tamer T¦RK¦C¦ 

 

 H. Rēza B¥RKL¦ 

16:00-16:15 Additive Manufacturing Of Carbon Fiber Reinforced Plastic Composites By Fused 

Deposition Modelling: Effect Of Process Parameters On Tensile Properties 

 

Ergiyik Biriktirme Yºntemi Ķle Karbon Fiber Takviyeli Plastik Kompozitlerin 

Eklemeli Ķmalatē: Ķĸlem Parametrelerinin ¢ekme ¥zelliklerine Etkisi 

 

H. K¿rĸad SEZER 

Oĵulcan EREN  

H. Rēza B¥RKL¦
 

 

16:15-16:30 An Exploratory Study On The Use Of 3D Prēntēng Technology In Product Desēgn 

 

¦r¿n Tasarēmēnda 3B Baskē Teknolojisi Kullanēmē ¦zerine Keĸfedici Bir ¢alēĸma 

Abdullah TOGAY 

Ebru GEDĶK
 

 

16:30-16:45 
 
Design and Production Of 3D Ceramic Printer with Screw Extruder 

3 Boyutlu Vidalē Seramik Yazēcē Tasarēmē Ve Prototip ¦retimi 

Bahtēnur CEYLAN
 

Murat AYDIN 

Deniz KANTAR 

Hatice EVLEN 

   
   

  
16:45-17:00 Break 

Ara 
 

 

17:00-18:30  
  Cheirman: Do­. Dr. Ķsmail ķAHĶN 
 

     

     

   

17:00-17:15   

Optimization Of Cross Sectional Geometry Of 3D Printed Beams According To 

Pure Bending Strength With The Same Amount Of Filament 

3 Boyutlu Baskēsē Yapēlacak Ankastre Kiriĸlerin Eĸit Miktarda Filament 

Kullanēmē Ķle Eĵilme Mukavemetine Gºre Kesit Geometrisi Optimizasyonu 

H¿seyin Alp 

¢ETĶNDAĴ 

Ķhsan 

TOKTAķ 

Murat Tolga 

¥ZKAN 

17:15-17:30 Solder Printing with Cartesian 3D Printers 

 

Kartezyen 3B Yazēcēlarda Lehim Yazdērma 

Ecem Tuĵ­e 

¥ZBEK,
 
Mustafa 

AYDIN, Beg¿m 

ERT¦RK, Hatice 

EVLEN 

17:30-17:45  An Overvēew Of The Developments Of Addētēve Manufacturēng 

Eklemeli Ķmalattaki Geliĸmelere Genel Bir Bakēĸ 

Ferhat BOZBUĴA  

H. Rēza B¥RKL¦
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17:45-18:00   

 Multē-Extruder Method, Development And Educatēonal Contrēbutēon 

Three-Dēmensēonal Prēnters 

 

¦­ Boyutlu Yazēcēlarda ¢oklu-Ekstr¿der Yºntemi, Geliĸtirilmesi Ve Eĵitime Katkēsē 

Mehmet Fatih 

U¢AR, Mustafa 

YAķAR 

  

18:00-18:15 Desıgn And Productıon Of 3D Ceramıc Prınter Wıth Compressor 

 3B Kompresörlü Seramik Yazıcı Tasarımı Ve Prototip Üretimi 

Çiğdem CEBECİ, 
Murat AYDIN, Fatih 
Huzeyfe ÖZTÜRK, 
Uğur CAH, Hatice 

EVLEN 
18:15-18:30  Performance Of Cross Sectēonal Geometrēes Of Beams Accordēng To Bucklēng 

Strength Whēch Are 3D Prēnted Wēth The Same Amount Of Fēlament 

Burkulma Mukavemetine Gºre Eĸit Miktarda Filament Kullanēmē Ķle 3 Boyutlu Baskēsē 

Yapēlacak Ankastre Kiriĸlerin Kesit Geometri Bi­imlerinin Performansē 

Ķhsan TOKTAķ 

Murat Tolga 

¥ZKAN 

H¿seyin Alp 

¢ETĶNDAĴ 
 

 

  INTERNATIONAL 3D PRINT TECHNOLOGIES SYMPOSIUM (3D-PTS2017) 
 3B BASKI TEKNOLOJĶLERĶ ULUSLARARASI SEMPOZYUMU (3B-BTS2017) 
 

SCIENTIFIC PROGRAM / BĶLĶMSEL PROGRAM 

 
 

4 April 2017    

 
09:30-10:00 

 
Registration / Kayēt  

 

 
10:00-12:00 

 
  Chairman: Do­. Dr. Mustafa BOZDEMĶR 
   

   4.session,  

     

   4.Oturum 

10:00-10:15 Investigation of The Effect Of Open And Closed System Design On Product Strength 

in 3D Printers 

 

A­ēk Ve Kapalē Sistem Tasarēmēnēn 3B Yazēcēlarda Par­a Mukavemetine Etkisinin 

Ķncelenmesi 

G¿l­in EREL
 

Hatice EVLEN
 

Elif YILMAZ
 

 

10:15-10:30  
Multi-Filament Holder Design for 3D Printers 

 

3B Yazēcēlar Ķ­in ¢oklu Filament Tutucu Tasarēmē 

 

 

 

Mustafa BOZDEMĶR 

10:30-10:45 Analysis of Parameters Required to Produce Flexible Product with Polymeric Material 

in Additive Manufacturing Technology  

Katmanlē Ķmalat Teknolojisinde Polimerik Malzeme Ķle Esnek ¦r¿n Elde Edilmesi Ķ­in 

Gerekli Parametrelerin Analizi 

Elbaba ¥., Sezer S.
 

 ķahin H., Dilibal S.  

10:45-11:00 Applications Of Three-Dimensional Printers By The Catalytic Converters Used In 

Ceramic Parts The Automotive Sector  

 

¦­ Boyutlu Yazēcēlarēn Otomotiv Sektºr¿nde Kullanēlan Katalitik Konvertºrlerin 

Seramik Kēsēmlarēndaki Uygulamalarē 

 

Edanur BALĶ
 

Berat Barēĸ BULDUM 

11:00-11:15 Reproductēon Of Sēlēcone Moldēng Methods Of Produced Parts Three Dēmensēonal 

Prēntēng Technologēes  

¦­ Boyutlu Baskē Teknolojileri Ķle ¦retilmiĸ Par­alarēn Silikon Kalēplama Yºntemiyle 

Fuat KARTAL 

Celal NAZLI  

Arif U ZUN  
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¢oĵaltēlmasē Zekeriya YERLĶKAYA 

 

11:15-11:30 The Applyēng Of 3d Prēntēng Technology On Desēgn And Prototypēng Of A Cērcular 

Stapler Foldable Anvēl  

Dairesel Zēmba Katlanabilir Anvilinin Tasarēm Ve Prototiplenmesinde 3d Baskē 

Teknolojilerinin Uygulanmasē 

-ÁÈÍÕÔ !ÒąËÁÎ 

!ÈÍÅÔ #ÁÎ 

!ÈÍÅÔ 3ÁÍÁÎÃą 

3ÅÒÄÁÒ .ÕÈÏøÌÕ 

(İÓÅÙÉÎ 9ąÌÍÁÚ 

-ÕÓÔÁÆÁ ¤ÁÈÉÎ 

11:30-11:45  Investigation Of Mechanical Properties Of Materials Printed In 3D Printers Using 

Carbon Fiber Reinforced Filaments 

 

Karbon Fiber Takviyeli Filamentler Kullanarak 3 Boyutlu Yazēcēda Basēlan 

Malzemelerin Mekanik ¥zelliklerinin Ķncelenmesi 

H¿seyin KAYGISIZ Hatice 

YAKUT PEKT¦RK 
 

Polat TOPUZ
  

 

11:45-12:00     

 Investigation of the FDM process performance at different printing parameters 

Farklē baskē parametrelerinde FDM iĸlem performansēnēn incelenmesi 

Ebubekir ¢ANTI, Mustafa 

AYDIN, Ferhat 

YILDIRIM, Meltem 

G¦NAY, B¿nyamin 

KAYA  

 

 
12:00- 13:00 

 
Lunch / ¥ĵle Yemeĵi 
 

 

   

  
 
 
 
 
 
 
 
 
 

13:00-15:00  
  Chairman: Do­.Dr. Serap ¢ELEN 
  
 

   5.session,  

     

   5.Oturum 

13:00-13:15 Investigation Of Effect Of Layer Thickness And Fan Speed On Mechanical, 

Surface And Microscopic Properties Of 3D Printed ABS Polymers 

 

3 Boyutlu Yazēcē Ķle ¦retilen ABS Polimerlerin Mekanik, Y¿zey Ve Mikroskobik 

¥zellikleri ¦zerēne Katman Kalēnlēĵē Ve Fan Hēzē Etkisinin Ķncelenmesi 

Mustafa ASLAN  

¦mit ALVER  

Onur G¿ler  

Kutay CAVA 

13:15-13:30 Dimensional Performance Analysis For Open Source 3D Printer 

A­ēk Kaynak Kodlu 3B Yazēcē Ķ­in Boyutsal Performans Analizi 

Fuat KARTAL  

Celal NAZLI 

Arif UZUN  

Zekeriya YERLĶKAYA 

13:30-13:45 Smart Printing Cabin Design For 3d Printers 

 

¦­ Boyutlu Yazēcēlar Ķ­in Akēllē Baskē Kabini Tasarēmē 

 

Mustafa BOZDEMĶR 

13:45-14:00 Comparison of the Production Processes of Nickel-Titanium Shape Memory Alloy 

through Additive Manufacturing 

Peduk G.S.A Dilibal S.
 

Harrysson O ¥zbek S
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Katmanlē Ķmalatla ¦retilen Nikel-Titanyum ķekil Bellekli Alaĸēmlarēn ¦retim 

Proseslerinin Karĸēlaĸtērēlmasē 

 

14:00-14:15 From 3D Print-Aided Design to Modern Manufacturing Methods: An 

Investigation for a Centrifugal Pump 

 3B Yazēcē Destekli Tasarēmdan Modern ¦retim Teknolojilerine: Santrif¿j Pompa 

Araĸtērmasē 

Serap ¢ELEN 

 

14:15-14:30 Influence of Fill Rates on The Mechanical Properties of Poly Lactic Acid (PLA) 

Specimen Produced By 3D Printing 

3 Boyutlu Yazici Ķle ¦retilen Polylaktikasit (PLA) Numunelerde Doluluk 

Oranlarinin Mekanik ¥zelliklere Etkisi                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

Ahu ¢ELEBĶ  

S¿leyman DEMĶRDAL  

Murat AKBULUT 

14:30-14:45 4th Industrēal Revolutēon And Turkey 

4. End¿stri Devrimi Ve T¿rkiye 
 

Mehmet Cengiz 

KAYACAN  

 Koray ¥ZSOY 

 ¥zden KOR
 

14:45-15:00  

Investigation of 3D Printers For Micro-Scale Producing 

 

 

 Mikro Boyutta ¦retim Yapan 3B Yazēcēlarēn Ķncelenmesi 

 

S¿leyman ¢ēnar 

¢AĴAN, Kaan 

ASLAN, Berat Barēĸ 

BULDUM 

15:00-15:15  Break/Ara 
 

 

15:15-17:00  
  Chairman: Prof.Dr. M. Cengiz KAYACAN 
  
 

   6.session 

     

   6.Oturum 

15:15-15:30 Plastic Products Strengthening Techniques In FDM Type 3D Printers 

 

Fdm Tip 3B Yazēcēlarda Plastik ¦r¿nleri G¿­lendirme Teknikleri 

. Mustafa BOZDEMĶR 

15:30-15:45 Determining Process Parameters Of Direct Metal Laser Sintering (DMLS) Bench 

For Research And Development Purpose 

Ar-Ge Ama­lē Doĵrudan Metal Lazer Sinterleme (DMLS) Tezg©hē Ķĸlem 

Parametrelerinin Belirlenmesi 

M. Cengiz KAYACAN 

Burhan DUMAN
 

 

15:45-16:00 Investigation Of 3D Printer By Using Mks Sbase V 1.3 In Terms Of Control On 

The Internet 

3B Yazēcēnēn Mks Sbase V 1.3 Kullanēlarak Ķnternet ¦zerinden Kontrol¿n¿n 

Ķncelenmesi 

Eser ¥ZENGĶZ
                              

Seyfettin G¦REL
                           

Sezai Alper TEKĶN
 

 

16:00-16:15 Geometrical Tolerances For Additive Manufacturing: An Overview 

Eklemeli Ķmalatta Geometrik Toleranslar: Genel Bakiĸ 

Binnur SAĴBAķ 

 Aslē G¦NAY 

BULUTSUZ 

16:15-16:30 Production and Characterization of Composite Filaments for FDM Printing 

FDM Baskē i­in Kompozit Filamentlerin ¦retimi ve Karakterizasyonu 

Ebubekir ¢ANTI
 

Mustafa AYDIN 

 Ferhat YILDIRIM 
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16:30-16:45 Determination Of Thickness Distributions Of Sheet Metal Parts 

3D Scanning Method 

 

 3B Tarama Yºntemiyle Sac Metal Par­alarēn Kalēnlēk 

Daĵēlēmlarēnēn Belirlenmesi 

Murat DĶLME¢
 

 Fahrettin ¥ZT¦RK 

H¿seyin Sel­uk 

HALKAC I 

16:45-17:00 The Performance of Acetone Vapor Is Effected On Plastic Fabricated Parts 

Surfaces. 

PLA Filament Ķle ¦retilmiĸ Par­a Y¿zeylerine Aseton Buharēnēn P¿r¿zl¿l¿ĵe 

Etkisi 

Fuat KARTAL 

 Celal NAZLI 

Arif UZUN  

 Zekeriya 

YERLĶKAYA 

   
 

17:00-17:15 Break 
Ara 

  

 

17:15-18:15   Cheirman: Do­. Dr. Mustafa AYDIN 
 

     

     

   

17:15-17:30 Savonēus Turbēne Rotor Desēgn Produced By 3D Prēnter 

3B Yazēcē Ķle ¦retilebilen Savonēus T¿rbin Kanadē Tasarēmē 

 

Kaan ASLAN, 

S¿leyman ¢ēnar 

¢AĴAN, Berat Barēĸ 

BULDUM
 

17:30-17:45 User-Specific Pistol Grip Design With 3D Printers 

 

3B Yazēcēlarla Kullanēcēya ¥zel Silah Kabzasē Tasarēmē 

Mustafa BOZDEMĶR 

 

17:45-18:00 Comparēson Of Operatēng Costs Of PLA And ABS Produced Parts 

PLA Ve ABS Ķle ¦retilmiĸ Par­alarēn Elektrik T¿ketim Maliyetlerinin 

Karĸēlaĸtērēlmasē 

Fuat KARTAL  

Celal NAZLI  

Arif UZUN 

Zekeriya 

YERLĶKAYA 

18:00-18:15 Use Of Composēte Materēals On 3 Dēmensēonal Prēnters 

3 Boyutlu Yazēcēlarda Kompozit Malzemelerin Kullanēlmasē 

Burak Emre 

YAPANMIķ, Berat 

Barēĸ BULDUM, 

Ķbrahim SEVĶM
 

18:15 Kapanēĸ  
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BU BĶLDĶRĶLER KĶTABINDAKĶ ESERLERĶN SORUMLULUĴU YAZARLARINA 

AĶTTĶR 

 

 

 

 

 

 

 

 

 

 

 

 

 

¥NS¥Z 
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¦lkemizin orta-y¿ksek gelir grubu ¿lkeler arasēndan ­ēkarak, y¿ksek gelir grubu ¿lkeler 

arasēna girmesi, bilim ve teknoloji ile yenilik alanēnda yapēlacak atēlēmlarla m¿mk¿n 

olacaktēr. Kalkēnma stratejimizin ºz¿n¿; daha donanēmlē, daha yenilik­i ve giriĸimci, bilgi 

¿reten ve bunu y¿ksek katma deĵere dºn¿ĸt¿ren insanēmēz ve iĸletmelerimiz oluĸturmaktadēr.  

Bu doĵrultuda, geleceĵin teknolojisi olarak tanēmlanan 3B yazēcē teknolojisine gereken 

ºnemin verilmesi b¿y¿k ºnem arz etmektedir.  

¦r¿n¿n modellenmesi, yazdērēlmasē ve nihai ¿r¿n¿n elde edilmesi ĸeklinde 3 ana grupta 

toplayabileceĵimiz 3B yazēcē teknolojisi, bilgisayar ortamēndaki 3 boyutlu karmaĸēk ĸeklin 

ger­ek ortamdaki nesneye kusursuza yakēn doĵrulukta ve y¿ksek hēzda dºn¿ĸmesine olanak 

saĵlamaktadēr.  

¦lkemizde bir­ok firma ve akademisyen 3B yazēcēlarēn ºnemini kavrayarak ­alēĸmalarēnē bu 

eksene kaydērmēĸtēr. 3B yazēcēlar ile ¿retim mek©ndan baĵēmsēz hale gelmiĸ nesnenin ¿retimi 

s¿recinde insan faktºr¿n¿n asgari seviyede olmasē da hata oranēnēn en aza indirgenmesine 

imk©n tanēmēĸtēr. Ayrēca, malzemelerin birleĸiminden ¿r¿n¿n nihai hale b¿r¿nmesine kadar 

ge­en s¿re­te herhangi bir atēĵēn ortaya ­ēkmamasē bahse konu teknolojinin iĸlevselliĵini 

ortaya koymaktadēr.  

Yapay organlarēn ¿retilmeye baĸlandēĵē bu teknoloji ile hasta tarafēndan ihtiya­ duyulan nesne 

hastaya en yakēn noktada, hastaya ºzel ve s¿ratli bir ĸekilde ¿retilebilecek ve bu durum saĵlēk 

teknolojilerine ­aĵ atlatacaktēr. Diĵer taraftan, mimariden gēda ¿retimine, eĵlenceden 

sanayiye, otomotivden giyim sektºr¿ne kadar hayatēmēzēn hemen hemen her alanēna etkili bir 

bi­imde tesir edecektir.  

Sºz konusu teknolojinin dikkatle takip edilmesi ve geliĸtirilmesi ¿lkemizin geleceĵi a­ēsēndan 

tarifi m¿mk¿n olmayan ºneme sahiptir.  

Bu sebeple; Ar-Ge, yenilik ve nitelikli iĸg¿c¿ne dayalē y¿ksek katma deĵerli mal ¿reten 

ĸirketlere sahip, orta ve y¿ksek teknolojili ¿r¿nlerde Avrasyaônēn ¿retim merkezi haline 

gelmiĸ bir ¿lke olma vizyonuyla hareket eden ¿lkemizde, geleceĵin teknolojisi 3B yazēcēlara 

iliĸkin bu ºnemli etkinliĵi d¿zenleyen ve katkēda bulunan herkese teĸekk¿r eder, 

sempozyumun baĸarēlē ge­mesini dilerim.  

 

Prof. Dr. Ersan  ASLAN  

         Bilim, Sanayi ve Teknoloji                  

                Bakanlēĵē M¿steĸarē  

 

 

 



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

 

 

The 2nd INTERNATIONAL SYMPOSIUM ON 3D PRINTING TECHNOLOGIES 

(3D-PTS2017), 3-4 April 2017, Istanbul, Turkey. 

The 2nd International Symposium on 3D Printing Technologies (3D-PTS2017), organized by 

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

Department of Industrial Design Engineering, will be held on 3-4 April 2017 in S¿leyman 

Demirel Culture Center, Istanbul, Turkey. (3d-pts2017) will be the next in the series of the 

annual 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 yearôs conference themed ñthe 2nd International Symposium 

on 3d Printing Technologies (3d-pts2017)ò. Symposium topics of interest for submission 

include, but are not limited to the following: 

MEDICAL APPLICATIONS FOR 3D PRINTING; (Bioprinting Tissues and Organs, 

Challenges in Building 3D Vascularized Organs, Customized Implants and 

Prostheses,   LowïCost Prosthetic Parts, Anatomical Models for Surgical Preparation, 

Synthetic skin, Cranium Replacement, Medical equipment, Bone, Tailor-made sensors, 

Personalized Drug Dosing, Unique Dosage Forms, Complex Drug-Release Profiles) 

PROGRAM ï CONTROL TECHNOLOGIES; (Control programs, Design Programs, 3D 

Scanning Technologies, DMLS Technologies, SLA Technologies, SLS Technologies, FDM 

Technologies, Digital Production Technologies, Other 3D Printer Technologies). 
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Of 3D Printed ABS Polymers 
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Dimensional Performance Analysis For Open Source 3D Printer 
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From 3D Print-Aided Design to Modern Manufacturing Methods: An Investigation for a Centrifugal Pump 

3B Yazēcē Destekli Tasarēmdan Modern ¦retim Teknolojilerine: Santrif¿j Pompa Araĸtērmasē 

Serap ¢ELEN ééééééé ééééééééééééééééééé. 

Influence of Fill Rates on The Mechanical Properties of Poly Lactic Acid (PLA) Specimen Produced By 3D 

Printing 

3 Boyutlu Yazici Ķle ¦retilen Polylaktikasit (PLA) Numunelerde Doluluk Oranlarinin Mekanik ¥zelliklere 
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Determining Process Parameters Of Direct Metal Laser Sintering (DMLS) Bench For Research And 
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Belirlenmesi 
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Investigation Of 3D Printer By Using Mks Sbase V 1.3 In Terms Of Control On The Internet 
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Geometrical Tolerances For Additive Manufacturing: An Overview 
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User-Specific Pistol Grip Design With 3D Printers 

3B Yazēcēlarla Kullanēcēya ¥zel Silah Kabzasē Tasarēmē 
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Vidalē Transfer Sistemlerine Sahip Kartezyen Tipi 3B Yazēcēlarda 
Gēda Malzemesi Yazdērma Parametrelerinin Karĸēlaĸtērēlmasē 
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¥zet 

Bu ­alēĸmada yiyecek sektºr¿nde kullanēlmak ¿zere 2 nozullu kartezyen tipi ve tek 
nozullu Kartezyen tipi 3B yazēcē tasarēmē ve prototipi yapēlmēĸtēr. Yazēcēlarda pasta 
s¿sleme, pankek yazdērma ve ­ikolata yazdērma yapēlabilir. Kontrol kartē olarak 
Arduino kullanēlmēĸtēr. Aray¿z programē olarak Simplify 3D, Cura ve Repetier Host 
programlarē kullanēlmaktadēr. 2 nozullu kartezyen tipi 3B yazēcēda malzeme iletimi 
paslanmaz ­elik malzemeden helezonik mil ile, tek nozullu kartezyen tipi 3B yazēcēda 
PowerABS malzemeden ¿retilmiĸ helezonik mil ile yapēlmēĸtēr. Yazdērma malzemeleri 
olarak ­ikolata, pasta s¿sleme malzemesi, kurabiye hamuru ve meyve aromalē 
yenilebilir jel malzemeler kullanēlmēĸtēr. 3B Yiyecek yazēcēlarēnda ¿retilen gēdalar 
­eĸitli malzeme karēĸēm oranlarēyla denenmiĸtir. Aynē parametrelerde yazdērēlan 
benzer ¿r¿nlerin zaman ve boyut parametreleri karĸēlaĸtērēlmēĸtēr. Malzeme 
yayēlmasēnē minimize etmek amacē ile optimum malzeme karēĸēm oranēnēn bulunmasē 
ama­lanmēĸtēr.  

Anahtar Kelimeler: 3B Yiyecek yazēcēsē, vidalē nozul 

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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¥zet 

Bu ­alēĸmada g¿n¿m¿zde kullanēlan 3 boyutlu yazdērma teknolojileri incelenmiĸ ve biyoyazdērma i­in 

kullanēlan yazdērma teknolojileri arasēnda en uygun doku iskelesi inĸa edenler tanēmlanmēĸtēr. 

Araĸtērma kapsamēnda ¿retilmesi hedeflenen doku yapēsēna gºre kullanēlacak olan biyomalzemelere 

uygun 3 boyutlu yazēcēlarēn ºzellikleri, 3 boyutlu yazēcēlarēn doku m¿hendisliĵi i­in gerekli olan 

gºzeneklilik, yapēsal dayanēm, p¿r¿zs¿zl¿k, biyo­ºz¿n¿rl¿k kalitesini saĵlama koĸullarēna yer 

verilmiĸtir. Bu araĸtērmada ºzetlenmiĸ olan bulgular, Doku Ķskelesi Tasarēmē ve 3 Boyutlu Yazdērma 

Teknolojileri gibi biyoyazdērma uygulamalarē ile ilgilenen akademik ve sanayi ­evre i­in yararlē 

olacaktēr. 

Anahtar Kelimeler: 3 Boyutlu yazdērma, doku iskelesi, doku m¿hendisliĵi 

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 bioplotterôs ability to provide porosity, structural strength, smoothness and 

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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EķĶT MĶKTARDA FĶLAMENT KULLANIMI ĶLE 3 BOYUTLU BASKISI 
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¥zet 
 

Bu ­alēĸmada, aynē kesit alanlē ve uzunluktaki, eĸit miktarlardaki filament kullanēmē ile 3 
boyutlu baskēsē yapēlacak ankastre kiriĸlerin ­ekme/basma mukavemeti yºn¿nden en iyi 
mekaniksel ºzelliĵi saĵlayan kesit geometrilerinin belirlenmesi hedeflenmiĸtir. Bºylelikle, 
hēzlē modelleme ve plastik par­alarēn ¿retiminde sēk­a kullanēlan filamentin miktarēna 
gºre, ¿retim zamanē ve harcanan enerjiden baĵēmsēz olarak, tasarēmlar arasēnda 
performansa gºre bir sēralama yapēlmēĸtēr. Ankastre kiriĸlerin tasarēmlarēn uzunluĵu ve 
uygulanan kuvvetler sabit tutulmuĸ, i­i dolu temel kesit geometrisi bi­imleri (¢ember, 
dikdºrtgen, eĸkenar ¿­gen, paralel kenar, elips ve kºĸeleri yuvarlatēlmēĸ dikdºrtgen) 
deĵiĸtirilmiĸtir. Ayrēca, dºrt farklē filament malzemesi, ­ekme/basma mukavemeti 
yºn¿nden karĸēlaĸtērēlmēĸtēr. 6 kesit ĸekline, 101 kesit alanēna ve 4 farklē malzemeye 
baĵlē olarak toplam 2424 adet tasarēm alternatifi oluĸturulmuĸtur. Bu tasarēm 
alternatifleri, ºnce matematiksel olarak modellenmiĸ, sonra sonlu elemanlar yºntemi 
(FEM) ve regresyon analizi ile test edilmiĸtir. T¿m modellerin istatiksel analizleri 
yapēlarak karĸēlaĸtērēlmēĸtēr. Yapēlan analizler sonucunda, en d¿ĸ¿kten b¿y¿ĵe doĵru 
gerilmelere ve deformasyonlara uĵrayan kesit geometrisi  bi­imleri sēralanmēĸtēr. 
 
Anahtar Kelimeler: filament, ankastre kiriĸ, ­ekme/basma, optimizasyon 
 

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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¥ZET   

3 Boyutlu yazēcēlar bilgisayar ¿zerinde modellenmiĸ veya 3 boyutlu olarak taranmēĸ modelleri 
geleneksel ¿retim yºntemlerine nazaran olduk­a hēzlē bir ĸekilde ¿retebilen bir cihazdēr. G¿n¿m¿zde 
¿­ boyutlu yazēcē teknolojisi m¿cevher, aksesuar, ayakkabē tasarēmēnda end¿striyel ve mimari 
tasarēmlarda, otomotiv sanayisinde, hava-uzay, diĸ­ilik ve tēp sektºr¿nde, eĵitimde, farklē alanlardaki 
bilimsel ­alēĸmalarda bir­ok ¿lkede yaygēn olarak kullanēlmaya baĸlanmēĸtēr. 3 Boyutlu Yazēcēlar da 
bir­ok materyal kullanēlarak ¿retim yapēlabilmektedir. En ­ok kullanēlan iki materyal ise ABS (Akrilonitril 
b¿tadien stiren) ve PLA (Polilaktik asit) dēr. 
 
Ger­ekleĸtirilen bu ­alēĸmada ABS (Akrilonitril b¿tadien stiren), PLA (Polilaktik asit) ve kompozit 

filamentler kullanarak ¿r¿n yazdērēlabilen, genel boyutlarē 400x400x360 mm, mak. 160x170x120 mm 

¿r¿n yazdērabilen, ēsētēlabilen tablaya sahip, mekanik sisteminin etrafēnēn kapalē olduĵu kartezyen tipi 3 

boyutlu yazēcē tasarēmē ve prototipi yapēlmēĸtēr. Prototipi ger­ekleĸtirilen yazēcēda ABS, PLA ve Power 

ABS filament kullanēlarak mekanik sistemin etrafē a­ēk ve mekanik sitemin etrafēnēn kapalē olduĵu iki 

ayrē durumda %10 , %30 ve %50 olmak ¿zere ¿­ farklē doluluk oranē verilerek toplam elli dºrt adet 

numune yazdērēlmēĸtēr. Elde edilen numuneler ­ekme deneyine ve shore sertlik testine tabi tutulmuĸtur. 

Sonu­lar karĸēlaĸtērēlarak doluluk oranēnēn ve mekanik sistemin a­ēk ya da kapalē oluĸunun mukavemet 

¿zerindeki etkisi ortaya konmuĸtur. 

Anahtar kelimeler: 3 boyutlu yazēcēlar, kompozit filament, doluluk oranē 

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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3D BĶYOBASKI ĶLE ANATOMĶK ķEKĶLLĶ KEMĶK DOKUSU ¦RETĶMĶ  
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¥zet 

Kraniyofasiyel kemik yapēlarē insana kimlik hissini vermelerinin yanē sēra, beyin ve gºz gibi 

hayati ºneme sahip organlarē koruma gºrevini de ¿stlenirler. Kraniyofasiyel kemik 

hasarlarēnēn kiĸiye ºzel ¿retilmiĸ greftlerle tedavisi y¿z fonksiyon ve yapēsēnēn tedavisinde 

b¿y¿k ºnem taĸēmaktadēr. G¿n¿m¿z klinik uygulamasēnda kritik boyutlu kraniyofasiyel 

defektleirn tedavisi otolog kemik par­alarē kullanēlarak ger­ekleĸtirilmektedir. Ancak, bu 

strateji ile ildealden uzak sonu­lar elde edilebilmektedir. Otolog greftlerin yanē sēra, titanyum 

aĵlar ve PMMA ve UHMWPE gibi biyobozunur olmayan polimerik malzemelerin de 

kraniyofasiyel rekonstr¿ksiyonda kullanēmē mevcuttur. Ancak, bu gibi malzemeler kemiĵin 

dinamik yapēsē ise uyum gºstermemekte, "rejenerasyon"dan ziyade yalnēzca "tamir" 

saĵlayabilmektedir. Dolayēsēyla, defekt bºlgesine birebir uyum saĵlayacak, yapēsal ve 

mekanik olarak doĵal dokuyla uyumlu, implante edildikten sonra bozunarak ve kemik 

dokusunun implant i­erisine b¿y¿mesine izin vererek doĵal dokuyla entegre olabilecek 

greftlerin ¿retilmesi hastalarēn kraniyal gºr¿n¿m ve fonksiyonlarēnēn onarēlmasēnda b¿y¿k 

ºnem taĸēmaktadēr. Son zamanlarēn geliĸmekte olan bir araĸtērma alanē olan doku 

m¿hendisliĵi, biyomalzemeler ve otolog h¿creler kullanēlarak yeni tedavi se­enekleri 

¿retilmesi konusunda ¿mit verici bir yºntemdir. Doku m¿hendisliĵi prensiplerinin 3D 

biyoyazēcē teknolojisinde yaĸanan geliĸmelerle birlikte ele alēnmasēnēn kemik greftlerinin 

hastaya ºzel bi­imde anatomik ĸekilli olarak ¿retilmesine olanak saĵlama potansiyeli vardēr. 

Anahtar Kelimeler:  3D biyobaskē, biyomalzeme, doku m¿hendisliĵi, greft, kranifasiyel 

 

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 bone loss 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; however, the outcomes of this strategy are generally non-ideal. 

Besides autologous grafts, metallic materials such as titanium meshes or non-biodegradable 

polymeric materials including PMMA and UHMWPE are being used in the reconstruction. 

Such materials are not 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 and mechanically, 

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 autologous cells. The joint use of tissue 
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engineering principles with the developments in 3D bioprinting technology possess the 

potential to produce anatomically-shaped craniofacial bone grafts.  

Keywords: 3D bioprinting, biomaterials, tissue engineering, graft, craniofacial 
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¥zet 
 
Bu ­alēĸmada, aynē kesit alanē ve uzunluĵundaki, eĸit miktarlarda filament kullanēmē 
ile 3 boyutlu baskēsē yapēlacak ankastre kiriĸlerin eĵilme mukavemeti yºn¿nden en iyi 
mekaniksel ºzelliĵi saĵlayan kesit geometrilerinin belirlenmesi hedeflenmiĸtir. 
Bºylelikle, hēzlē modellemede ve plastik par­alarēn ¿retiminde sēk­a kullanēlan 
filament miktarē, ¿retim zamanē ve harcanan enerjiden baĵēmsēz olarak, tasarēmlar 
arasēnda performansa gºre bir sēralama yapēlmēĸtēr. Ankastre kiriĸlerin tasarēmlarēn 
uzunluĵu ve uygulanan kuvvetler sabit tutulmuĸ, i­i dolu temel kesit geometri 
bi­imleri (­ember, dikdºrtgen, eĸkenar ¿­gen, paralel kenar, elips ve kºĸeleri 
yuvarlatēlmēĸ dikdºrtgen) deĵiĸtirilmiĸtir. Ayrēca, dºrt farklē filament malzemesi, 
eĵilme mukavemeti yºn¿nden karĸēlaĸtērēlmēĸtēr. 6 kesit ĸekline, 101 kesit alanēna ve 
4 farklē malzemeye baĵlē olarak toplam 2424 adet tasarēm alternatifi oluĸturulmuĸtur. 
Bu tasarēm alternatifleri, ºnce matematiksel olarak modellenmiĸ, sonra sonlu 
elemanlar yºntemi (FEM) ve regresyon analizi ile test edilmiĸtir. T¿m modellerin 
istatiksel analizleri yapēlarak karĸēlaĸtērēlmēĸtēr. Yapēlan analizler sonucunda, en 
d¿ĸ¿kten b¿y¿ĵe doĵru gerilmelere ve deformasyonlara uĵrayan kesit 
geometrisi  bi­imleri sēralanmēĸtēr. 
 

Anahtar Kelimeler: filament, ankastre kiriĸ, eĵilme, optimizasyon 

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 ¦¢ BOYUTLU BĶYO YAZICISI TASARIMI, PROTOTĶP ĶMALATI VE 

PERFORMANSLARININ KARķILAķTIRILMASI 
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*Karab¿k ¦niversitesi, End¿striyel Tasarēm M¿hendisliĵi, Karab¿k/T¦RKĶYE 
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¦­ boyutlu yazēcēlar, ºnceden tasarlanmēĸ CAD verilerini katmanlara ayērēp bir ya da birden ­ok malzeme 

kullanarak ger­ek bir ¿r¿n ortaya ­ēkaran sistemlerdir. Eklemeli imalat (additive manufacturing) teknolojisi 

olarak da anēlan bu teknoloji plastik, metal, seramik ve gēda sektºr¿ gibi pek ­ok alanda kendine yer edinmiĸtir.  

Ķnsan eli deĵmeden sēfērdan son ¿r¿ne varabilecek kalitede par­a imalatēna olanak saĵlayabilmesi, teknolojinin 

tēp ve doku m¿hendisliĵi alanlarēnda kullanēma uygun olabileceĵi fikrini doĵurmuĸtur. ¥zellikle son yēllarda 

yapēlan yapay organ ve doku nakli ­alēĸmalarē teknolojinin biyo ¿retim alanēnda da baĸarēyla kullanēlabildiĵini 

kanētlamaktadēr.  

Ger­ekleĸtirilen ­alēĸmada 2 farklē biyo yazēcē tasarēmē ve prototip imalatē yapēlmēĸtēr. Yazēcēlardan birisi sabit 

tablalē delta tipi yazēcē iken diĵeri ters delta tabla sabit yazēcē u­ tipi bir yazēcēdēr. Her iki yazēcē ile de farklē 

hēzlarda ve geometrilerde par­a basēmē ger­ekleĸtirilmiĸ, yazēcēlar performans a­ēsēndan karĸēlaĸtērēlmēĸtēr. Par­a 

yazdērma iĸleminde jelatin kullanēlmēĸtēr. ¢alēĸmanēn sonucunda elde edilen performans verileri bundan sonraki 

yapēlacak biyo yazēcēlarēn tasarēmlarēnēn geliĸtirilmesine ēĸēk tutar nitelikte olmuĸtur. 

Anahtar Kelimeler: Biyo yazēcē, prototip, jelatin, delta, kartezyen 

Sorumlu Yazar: Hatice EVLEN, hakgul@karabuk.edu.tr  

2 DIFFERENT THREE DIMENSIONAL BIO PRINTER DESIGN, PROTOTYPE 

MANUFACTURING AND PERFORMANCE COMPARISON  

Three-dimensional printers are systems that divide pre-designed CAD data into layers and produce 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 final product 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 technology can be successfully used in the field of bioproduction. 

Two different bio printer designs and prototypes were produced. One of the printers is a fixed-plate delta type 

printer while the other is an inverted delta type stationary printer type printer. With both printers, 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 of the design of future biomes. 

Key Words: Bio printer, prototype, gelatin, delta, cartesien 
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BURKULMA MUKAVEMETĶNE G¥RE EķĶT MĶKTARDA FĶLAMENT 
KULLANIMI ĶLE 3 BOYUTLU BASKISI YAPILACAK ANKASTRE 
KĶRĶķLERĶN KESĶT GEOMETRĶ BĶ¢ĶMLERĶNĶN PERFORMANSI 
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¥zet 
 

Bu ­alēĸmada, aynē kesit alan ve uzunluktaki, eĸit miktarlarda filament kullanēmē ile 3 
boyutlu baskēsē yapēlacak ankastre kiriĸler i­in burkulma mukavemeti yºn¿nden en iyi 
mekaniksel ºzelliĵi saĵlayan kesit geometrilerinin belirlenmesi hedeflenmiĸtir. 
Bºylelikle, hēzlē modellemede ve plastik par­alarēn ¿retiminde sēk­a kullanēlan 
filamentin miktarēndan, ¿retim zamanēndan ve harcanan enerjiden baĵēmsēz bir ĸekilde 
tasarēmlar arasēnda performansa gºre bir sēralama yapēlmēĸtēr. Ankastre kiriĸlerin 
tasarēmlarēn uzunluĵu ve uygulanan kuvvetler sabit tutulmuĸ, i­i dolu temel kesit 
geometri bi­imleri (¢ember, dikdºrtgen, eĸkenar ¿­gen, paralel kenar, elips ve 
kºĸeleri yuvarlatēlmēĸ dikdºrtgen) deĵiĸtirilmiĸtir. Ayrēca, dºrt farklē filament malzemesi 
de burkulma mukavemeti yºn¿nden karĸēlaĸtērēlmēĸtēr. 6 kesit ĸekline, 101 kesit 
alanēna ve 4 farklē malzemeye baĵlē olarak toplam 2424 adet tasarēm alternatifi 
oluĸturulmuĸtur. Bu tasarēm alternatifleri, ºnce matematiksel olarak modellenmiĸ, daha 
sonra sonlu elemanlar yºntemi (FEM) ve regresyon analizi ile test edilmiĸtir. T¿m 
modellerin istatiksel analizleri yapēlarak karĸēlaĸtērēlmēĸtēr. Yapēlan analizler 
sonucunda, en d¿ĸ¿kten b¿y¿ĵe doĵru, gerilme ve deformasyona uĵrayan kesit 
geometrileri sēralanmēĸtēr. 

Anahtar Kelimeler: filament, ankastre kiriĸ, burkulma, optimizasyon 

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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¥zet 
 

End¿stri 4.0 olarak adlandērēlan Dºrd¿nc¿ Sanayi Devrimiônin ºnemli bileĸenlerinden biri de 3 Boyutlu 
Yazdērma (3D Printing-3DP) iĸlemidir. End¿stri 4.0ôa ge­iĸte; esnekliĵi, konfig¿rasyon deĵiĸtirebilme 
yeteneĵi ve diĵer proseslerle uyumluluĵu daha y¿ksek olan, daha genelleĸtirilebilen teknolojilerin 
kullanēlmasē sºz konusudur. Bu ­alēĸmada; 4. End¿stri ­aĵē olarak adlandērēlan s¿recin gelecek 
evrelerinde, 3D Yazdērma prosesinin mevcut halinden evrilerek ñXDP: XD Yoĵunluk Bºl¿mlemeôye 
(XD Partitioning) dºn¿ĸeceĵi ºngºr¿lm¿ĸt¿r. XDP kavramē, boyuttan baĵēmsēz ama gerekli olmasē 
durumunda boyutun da bileĸenlerden biri olabileceĵi ve niteliĵin ºn planda olduĵu kavramsal bir 
prosestir.  Bu ­alēĸmadaki temel ama­, 3D Yazdērma prosesini temel alan ¿r¿n/proses tasarēm 
s¿recine uyarlanmēĸ XDP tarzē genel ve kavramsal bir tasarēm metodolojisi ºnermektir.  

 
Anahtar Kelimeler: End¿stri 4.0, 3D Yazdērma, XD Yoĵunluk Bºl¿mleme, Tasarēm metodolojisi 

 

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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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 YAZICILAR Ķ¢ĶN UYARLAMALI PID KONTROL 

TABANLI ALGORĶTMA GELĶķTĶRĶLMESĶ VE GER¢EKLENMESĶ  

¥zet 

D¿nyada yaygēn olarak kullanēlan 3B yazēcēlar farklē mekanik ve elektronik 

tasarēmlarda ¿retilmektedirler. Kartezyen, delta ve core (xy, xz) gibi ­eĸitli mekanik 

yapēlara sahip olan 3B yazēcēlarda h©lihazērda Sprinter, Marlin, Cura 3D ve Teacup 

gibi a­ēk kaynak kodlu farklē yazēlēmlar kullanēlmaktadēr. 3B yazēcēlarēn denetimi 

genellikle klasik PID denetim algoritmasē ile yapēlmaktadēr. Bu ­alēĸmada, klasik PID 

yerine uyarlamalē PID kontrol algoritmasē kullanēlarak yeni bir yazēlēm ile 3B yazēcē 

tasarlanmakta ve geliĸtirilmektedir. Tasarlanan 3B yazēcēda beĸ adet adēm motoru 

kullanēlmakta, her bir motorun denetimi uyarlamalē PID ile yapēlmaktadēr. Ayrēca, 

ekstruder sisteminde hem ēsētma hem de soĵutma yapēlarē bulunmakta olup bu 

s¿re­ler uyarlamalē PID ile kontrol edilmektedir. Mekanik tasarēmēnda ivmeli 

hareketler i­in elveriĸli olan kayēĸ ve kasnak s¿r¿c¿ sistemi kullanēlmaktadēr. 

Sistemin yazēlēmēnda, 3B yazēcē yazēlēm aĸamalarē (giriĸ modeli, yºnlendirme ve 

konumlandērma, destek yapēlarē, dilimleme, yol planlama, makine komutlarē) 

uygulanmaktadēr. C ortamēnda ger­ekleĸtirilen yazēlēmda ekstruder ve step motorlar 

i­in kontrol algoritmalarē ayrē fonksiyon dosyalarē ĸeklinde hazērlanmaktadēr. 

Tasarlanan yazēlēmēn ºzellikle ¿r¿nlerin y¿zeyindeki hatalarēn giderilmesinde baĸarēlē 

olduĵu gºzlemlenmektedir. 

 

Anahtar Kelimeler: Uyarlamalē PID, 3 boyutlu yazēcē, Adēm motor, Algoritma.    
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mȊŜǘ 

Bu çalışmada malzeme kristal yapılarının bilgisayar ortamında katı modelleme programlarıyla STL 

(STereoLithography) formatında modellenmesi ve 3B (üç boyutlu) yazıcı teknolojisi kullanılarak imal edilmesi 

incelenmiştir. Üretilen 3B malzeme kristal yapıları sayesinde mühendislik eğitimi alan öğrenciler, dersleri somut 

makroskopik örneklerle inceleyip daha iyi kavrayacaklardır. Ayrıca anlaşılması ve zihinde canlandırılması zor 

konuların öğrencilere anlatılma süresi kısalacak ve bu materyaller sayesinde daha etkili bir eğitim ortamı 

oluşturulabilecektir. 

Anahtar kelimeler: 3B üretim, 3B yazıcılar, kristal yapı. 

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

Abstract 

In this study, the modelling in STL (STereoLithography) format with computer aided design programs and 

manufacturing using 3D printer technology of the material crystal structures are investigated. Through 

produced 3D material crystal structures, engineering students will study the lessons with tangible macroscopic 

examples and get a better understanding. In addition, the duration of lecturing to students of subjects that are 

difficult to understanding and imagine will be shorten and these materials will provide a more effective 

educational environment. 

Keywords: 3D manufacturing, 3D printers, crystal structure. 
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INFLUENCE of FILL RATES on THE MECHANICAL PROPERTIES of POLY LACTIC 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 numerous applications in medicine as well as in industry 
replacing conventional petrochemical-based 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 each fill rate, four specimens produced 
under ASTM-D-790 (bending test) and ASTM-D-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 properties with 
available improvement strategies is the key for successful utilization of PLA and its copolymers/composites/blends to 
maximize their fit with worldwide application needs. 
Keywords: Polylactic acid (PLA), 3d printing, Additive manufacturing 
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¥zet 
Tasarēma yardēmcē yazēlēm teknolojilerinin ilerlemiĸ olmasē ºnemli kolaylēklar saĵlamasēna 
raĵmen, ºzellikle karmaĸēk ĸekilli par­alarēn tekrar tasarēmēnda yaĸanan g¿­l¿kleri ortadan 
kaldērmamaktadēr. ¥rneĵin, helis diĸlilerde diĸ profillerinin oluĸturulmasē ºnemli g¿­l¿klere 
sahiptir. Tersine m¿hendislik yaklaĸēmlarē bu noktada ºnemli kolaylēklar saĵlamaktadēr. Bu 
t¿r par­alarda tersine m¿hendislik yaklaĸēmlarēnēn kullanēlmasē ºzellikle hasarlē diĸlilerin 
tekrar imal edilmesi s¿recinde b¿y¿k bir kolaylēĵa sebep olacaktēr.  Bu ­alēĸmada tersine 
m¿hendisliĵin zaman ve karmaĸēk profilleri oluĸturmada sunduĵu imk©nlar hasarlē helis 
diĸlilerin yeniden oluĸturulmasēnda kullanēlmēĸtēr. Makine elemanlarēnēn hēzlē prototipleme 
yºntemleri ile ¿retilmesi ise ¿r¿n geliĸtirme s¿re­lerinde yaĸanan problemlere ­ºz¿m 
getirmede ºnemli fērsatlar sunmaktadēr. Hēzlē prototiplemenin bu ºzelliĵinden yararlanmak 
i­in 3B yazēcē aracēlēĵē ile helis diĸlinin hēzlē prototipi oluĸturulmuĸtur. 3B yazēcē ile ¿retilen 
diĸli ile orijinal diĸli arasēnda boyutsal karĸēlaĸtērmalar yapēlarak elde edilen ¿r¿n¿n doĵruluĵu 
test edilmiĸtir.  
Anahtar kelimeler: Helis diĸli, Tersine M¿hendislik, Bilgisayar Destekli Tasarēm, Hēzlē 

Prototipleme 

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. Improvements in 3D printing 

technology have become an essential part of today’s product design practice and education. In 

product design studio courses, products developed by traditional design methods remain at a more 

conceptual level and product ideas are often not tested in the third dimension. The 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 technology 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 as a digital design and fabrication 

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 effectively in their design processes. In this study, the structure and content of 

DLAB, the way it works and the opportunities it offers students will be introduced. DLAB’s 

contribution to the design process and integration into the design education will be evaluated 

through the 3d outputs presented so far. 

Keywords: Digital fabrication, 3D printing technology, Product design, Design education. 
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mȊŜǘ 

Son yıllarda CAD/CAM alanlarındaki gelişmelere bağlı olarak dijitalleşme kavramı ürün tasarımı alanı 

için önem kazanmıştır. 3 boyutlu baskı teknolojilerindeki gelişmeler ile bu teknoloji günümüz ürün 

tasarımı pratiğinin ve eğitiminin önemli bir parçası haline gelmiştir. Ürün tasarımı stüdyo derslerinde, 

geleneksel tasarım yöntemlerinin kullanıldığı süreçlerle geliştirilen ürünler daha kavramsal bir 

düzeyde kalmakta ve ürün fikirleri genellikle üçüncü boyutta test edilmemektedir. Ürün geliştirme 

süreçlerinin erken aşamalarında üretilecek fiziki prototiplerin ürün sınanmasındaki önemi literatürde 

sıklıkla vurgulanmaktadır. Bu, tasarım öğrencilerinin projenin her aşamasında 3B baskı teknolojisi 

kullanımını gerekli kılmaktadır. Ürün tasarımı eğitiminde teknolojinin kullanımı hergeçen gün 

yaygınlaşmaktadır ancak öğrencilerin teknolojiye erişiminin halen sınırlı düzeyde olduğunu söylemek 

mümkündür. 

Bu ihtiyaçtan hareketle Gazi Üniversitesi Endüstri Ürünleri Tasarımı Bölümü bünyesinde bir dijital 

fabrikasyon laboratuvarı olarak kurulan GAZİ DLAB; öğrencilerin eğitim hayatları boyunca farklı 3d 

baskı teknolojileriyle, ilgili dersler kapsamında tanışmasını ve tasarım süreçlerinde bu teknolojileri 

etkili biçimde kullanmasını sağlamayı amaçlamaktadır. Bu çalışmada DLAB’ın yapısı ve ihtivası, 

çalışma biçimi, öğrenciye sunduğu imkanlar tanıtılacak; bugüne kadar ortaya konan 3d çıktılar 

üzerinden tasarım sürecine ilişkin katkıları, tasarım eğitimine entegrasyonuna dair izlenimler 

değerlendirilecektir. 
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Son yēllarda dijital teknolojilerdeki geliĸmelerin hēzlanmasē, end¿stri ¿r¿nleri tasarēmē disiplini 

¿zerinde incelemeye deĵer deĵiĸikliklere yol a­acak potansiyele sahiptir. Bilgisayar teknolojileri, 

dijital ara­lar ve ºzellikle 3 boyutlu (3B) baskē teknolojilerinin geliĸimi, tasarēmcēyē ve tasarēm 

s¿re­lerini ºnemli derecede etkilemektedir. 3B baskē teknolojilerinin geliĸimi ile bu teknolojinin ¿r¿n 

tasarēm s¿re­lerinde kullanēmē da yaygēnlaĸmaktadēr. Nitekim, ºnceleri ¿r¿n tasarēm s¿recinin 

yalnēzca protototipleme evresinde kullanēlan bu teknoloji, bug¿n tasarēm s¿recinin erken evrelerinden 

itibaren kullanēlmaktadēr. Bu doĵrultuda 3B baskē teknolojilerinin, ¿r¿n tasarēm s¿reci ve ¿r¿n 

kararlarē ¿zerine etkilerinin belirlenmesi ve olasē potansiyelinin irdelenmesi; akademik ­alēĸmalar, 

tasarēm eĵitimi ve tasarēmcēlarēn bu teknolojiyi kendi tasarēm s¿re­lerine d©hil etmesi a­ēsēndan ºnem 

arz etmektedir.  

Bu ­alēĸmada 3B baskē teknolojisinin, ¿r¿n tasarēm s¿reci ve ¿r¿ne potansiyel etkilerini belirlemek 

amacēyla 3 boyutlu baskē teknolojisi kullanarak tasarēmcē ortaklēĵēnda 3 farklē ¿r¿n¿n tasarēm 

s¿recinden oluĸan keĸfetmeye dayalē durum ­alēĸmasē yapēlmēĸtēr. Durum ­alēĸmalarē, kurgulanan yarē 

yapēlandērēlmēĸ tasarēm s¿re­lerinin gºzlemlenmesi ve analizine dayandērēlmēĸtēr. ¢alēĸma sonucunda 

¿r¿n¿n form, fonksiyon ve boyut ºzelliĵine baĵlē olarak, 3B baskēnēn s¿rece ve ¿r¿n kararlarēna 

etkisinin farklēlēklar gºsterdiĵi tespit edilmiĸ ve bu farklēlēklarēn genel tasarēm s¿recine etkilerine 

iliĸkin ­ēkarēmlar aktarēlmēĸtēr. 

Anahtar Kelimeler:   3 Boyutlu Baskē Teknolojisi, ¦r¿n Tasarēmē, Tasarēm S¿reci.  

AN EXPLORATORY STUDY ON THE USE OF 3D PRINTING TECHNOLOGY  

IN PRODUCT DESIGN 

Abdullah TOGAY
a
,  Ebru GEDĶK

b 

a, b.  Gazi University, Faculty of Architecture, Department of Industrial Design, Ankara / TURKEY. 

Recent major developments in digital technologies 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. The use of 3D printing 

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 design process today. 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 their 

processes. 
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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. As a result 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 the 

general design process were reported. 

Keywords: 3d Printing Technology, Product Design, Design Process. 
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¥zet 

Sirk¿ler staplerler (Dairesel Zēmba) laparoskopik cerrahide kullanēlan, bir ana gºvde ve bu 

gºvdenin ucuna takēlan anvil par­asēndan oluĸmaktadērlar. Bu ­alēĸmada sirk¿ler staplerlerin 

medical sekºt¿r¿ndeki kullanēmēnē artērmaya yºnelik olarak anvil par­asēnēn operasyon 

esnasēndaki ­alēĸma capēnda %45 k¿­¿ltme hedeflenmiĸtir. Bu doĵrultuda, kendi ¿zerine bir 

mekanizma yardēmēyla katlanabilen anvil tasarēmē ve seri ¿retime yºnelik imalat ºncesi 

prototip ­alēĸmalarē ger­ekleĸtirilmiĸtir. Tasarēm ve optimizasyon s¿re­lerinde, g¿n¿m¿zde 

tersine m¿hendislik ve hēzlē prototipleme alanlarēnda sēklēkla tercih edilen 3D optik tarama ile 

nokta bulutu oluĸturulmuĸ ve 3D baskē teknolojilerini (FDM, SLS, SLA)  kullanarak katlanabilir 

anvil prototipi imal edilmiĸtir. Sektºrde ticari olarak bulunan ¿r¿nler ¿zerine doĵrudan entegre 

edilebilir katlanabilir anvil prototip ­alēĸmalarēnda; hassas dºk¿lmek ¿zere mum modellerin 

imalatē 3D printer teknolojisi kullanēlarak tamamlanmēĸtēr. Ayrēca, metal tozlarēn sinterlenerek 

katmanlar ĸeklinde basēlmasē ile ger­ek­i prototip imal edilmiĸtir. 
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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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¥zet 

Kemik doku yenilenebilir olmasēna raĵmen b¿y¿k kemik defektleri tam bir iyileĸme i­in ek 
iĸlemler gerektirmektedir. Genellikle otogreft ve allogreftler yaygēn bir ĸekilde tedavi ama­lē 
kullanēlmaktadēr. Polimer kompozitler (genellikle trikalsiyum fosfat, hidroksiapatit, 
polikaprolakton, polilaktik asit ve niĸasta temelli) de ayrēca kemik doku replasman 
malzemeleri olarak ­alēĸēlmaktadēr. Biyomalzeme ºzellikleri ve h¿cresel yanētlar da hastaya 
ºzg¿ geometride bir yapēnēn oluĸturulmasē kadar ºnemlidir. G¿n¿m¿zde katkēlē ¿retim 
teknolojileri hemen hemen her ĸeyin sayēsal fabrikasyonunda kullanēlmaktadēr. ¥zellikle doku 
m¿hendisliĵinde biyo-basēm ile 3B iĸlevsel doku yapēlarē elde edilebilmektedir. Biyo-basēm 
esnasēnda canlē h¿creler doĵrudan hidrojel biyo m¿rekkepler ya da diĵer biyomalzemeler ile 
birlikte kullanēlarak konumlandērēlēr. Bu ­alēĸmada ama­, 3B iĸlevsel kemik doku iskelelerinin 
eldesi i­in doĵal polimer-seramik kompozit biyo m¿rekkep geliĸtirilmesi ve biyo-basēm 
parametrelerinin optimizasyonunun ger­ekleĸtirilmesidir. H¿cre k¿lt¿r¿ besiyeri, gliserol, 
jelatin, aljinat ve cam katkēlē hidroksiapatit farklē oranlarda karēĸtērēlarak biyo basēlabilirliĵe 
uygun hale getirilmiĸtir. Sēcaklēk, pH, filtrasyon ve kimyasal katalizºr madde eklenilmesinin 
biyo basēlabilirliĵe etkileri deĵerlendirilmiĸtir. 3B iskelelerin biyouyumluluĵu adipoz doku 
kaynaklē kºk h¿creler kullanēlarak laboratuvar koĸullarēnda incelenmiĸtir.  

Anahtar Kelimeler: 3B Biyo-Basēm, Kompozit Biyo M¿rekkep, Kemik Doku M¿hendisliĵi 

 3D Bioprinting of a Natural Polymer-Ceramic based composite Bio-

Ink for Bone Tissue Engineering Applications 

Abstract 
 
Despite the bone tissueôs healing ability, large-scale bone defects require additional 
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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¥zet  

Tasarēmcēlar ve m¿hendisler tasarēm s¿recini hēzlandērmak, ¿r¿n tasarēmē yapmak ve konsept geliĸtirmek i­in 
eklemeli ¿retim teknolojisini kullanmaktadērlar.  Tasarēmda serbestlik, ucuz maliyetle karmaĸēk tasarēmlarēn elde 
edilmesi, takēm, fikst¿r ve soĵutucu gibi ihtiya­larēn ortadan kalkmasē, minimum israf, ­evre dostu olmasē ve klasik 
imalat yºntemlerinin bir ­ok aĸamasēna gerek duyulmadan tek seferde nihai ¿r¿n elde edilmesi en ºnemli 
avantajlarēndandēr. Beyin damarēnēn 3B modeli yumuĸak doku gºr¿nt¿lenmesinde yaygēn olarak kullanēlan MR 
(Magnetic Resonance) gºr¿nt¿lerinden Mimics 17.0 programēnda ­ēkarēlmēĸ ve 3B baskē makinesinde baskēsē 
yapēlmēĸtēr. Bu model operasyon ºncesi ve sonrasēnda cerrahlara beyin damarēnēn karmaĸēk anatomik yapēsēnē 
anlamanēn yanē sēra, yer tespiti olduk­a zor yapēlan beyin t¿mºrleri ¿zerine ­alēĸma yapmak ve tedavi yºntemi 
¿retmek a­ēsēndan da b¿y¿k ºnem arz etmektedir. Aynē zamanda tēp ve saĵlēk bilimleri alanēndaki laboratuvar 
uygulamalarēnda da, ºĵrenciye gºrsel birebir ger­ek bir hastadan alēnmēĸ modelde anatomiyi kolay kavrama ve 
uygun tedavi stratejisi geliĸtirme imk©nē sunmaktadēr.  

Anahtar kelimeler: Manyetik rezonans gºr¿nt¿leme, anatomik yapēlarēn modellenmesi, beyin damarē, 3 boyutlu 

baskē. 

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. 
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¥zet 
 
Eklemeli imalat teknolojileri 1970 yēllarēnda, tasarēmlarēn numunelerini hēzlēca imal etmeyi ama­layan 
hēzlē prototipleme sistemleri ile baĸlanmēĸtēr. 80ôli yēllarēn baĸēndan itibaren numune yerine ger­ek 
par­a imalata g¿ndeme gelmeye baĸlamēĸ ve imalat yºnteminin adē Eklemeli Ķmalat olarak ifade 
edilmiĸtir. 90ôlē yēllarda da eklemeli imalat sistemlerindeki geliĸmelerle metal ve seramikten son 
kullanēm ama­lē doĵrudan fonksiyonel par­alar imal etme denemelerine baĸlanmēĸtēr. En yaygēn 
eklemeli imalat teknikleri; steryolitografi (SLA), ergiterek yēĵma ile modelleme (FDM), ¿­ boyutlu yazēcē 
(3DP), se­meli lazer sinterleme (SLS) ve se­meli lazer ergitme (SLM), doĵrudan metal lazer 
sinterleme (DMLS), elektron ēĸēnlē ergitme (EBM) gibi yºntemlerdir. Bu teknikler ile sēvē re­ineden, 
polimerlerden, polimer tozlarēndan ve metal tozlarēndan ¿­ boyutlu fiziksel par­alar imal 
edilebilmektedir. G¿n¿m¿zde de Se­meli Lazer Sinterleme/Ergitme (SLS/E) makineleri ile bir­ok 
alanda ­eĸitli metal tozlarē kullanēlarak klasik imalat yºntemleri ile imal edilemeyecek kadar karmaĸēk 
geometride olan par­alarēn gºreceli olarak ­ok hēzlē bir ĸekilde imalatē yapēlabilmektedir. Bu ­alēĸmada, 
Kalkēnma bakanlēĵē destekli proje kapsamēnda tasarlanēp, ¿lkemizde ilk olarak imalatē yapēlan, 
Doĵrudan Metal Lazer Sinterleme tezg©hē kullanēlmēĸtēr. Ķĸlem parametrelerini belirleme ama­lē bir seri 
deney yapēlmēĸ, elde edilen sonu­lar tartēĸēlmēĸ ve literat¿rle karĸēlaĸtērēlmēĸtēr. 
 

Anahtar kelimeler: Eklemeli imalat, iĸlem parametreleri, metal sinterleme tezg©hē 

 

DETERMINING PROCESS PARAMETERS OF DIRECT METAL LASER 
SINTERING (DMLS) BENCH FOR RESEARCH AND DEVELOPMENT 

PURPOSE 

Abstract 

In 1970s rapēd prototyping systems, aimed at producing the samples of design. Since the beginning of 
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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¦¢ BOYUTLU BASKI TEKNOLOJĶLERĶ ĶLE ¦RETĶLMĶķ PAR¢ALARIN SĶLĶKON KALIPLAMA 
Y¥NTEMĶYLE ¢OĴALTILMASI 

Fuat KARTAL, Celal NAZLI, Arif UZUN ve Zekeriya YERLĶKAYA 
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¥zet 

Katmanlē ¿retim (K¦) Additive Manufacturing (AM) olarak da bilinen 3D baskē, nesnenin ardēĸēk 
katmanlarēnēn bilgisayar kontrol¿ altēnda bir nesne ¿retmek ¿zere oluĸturulduĵu ¿­ boyutlu bir nesneyi 
sentezlemek i­in kullanēlan iĸlemleri ifade eder. Nesneler neredeyse her ĸekli veya geometriyi 
oluĸturabilir. Bir baĸka elektronik veri kaynaĵēndan veya bir 3D (3 boyutlu) modelinden gelen dijital 
model verileri kullanēlarak ¿retilir. Bu ­alēĸmada a­ēk kaynak kodlu eritme yēĵma tekniĵi ile filament 
kullanarak ¿retim yapabilen masa¿st¿ ¿­ boyutlu yazēcēda ¿retilmiĸ d¿z diĸli ­arkēn silikon kalēplama 
tekniĵi ile kalēbē alēnarak oluĸturulmuĸ kalēp modelinden epoksi re­ine ile par­a ­oĵaltma iĸlemi 
ger­ekleĸtirilmiĸtir. T¿m par­alarēn boyutsal ºl­¿ doĵruluĵu, CAD (bilgisayar destekli tasarēm) datasē, 
¿­ boyutlu ile ¿retilmiĸ par­a ve silikon kalēpla ­oĵaltēlan par­alarēn karĸēlaĸtērēlmasē yapēlmēĸtēr. 
Anahtar kelimeler: Katmanlē ¿retim, 3D baskē, ¦r¿n geliĸtirme, silikon kalēplama, RTV 2 silikon. 

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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¥zet 

Bu ­alēĸmada, filament kullanarak ¿­ boyutlu yazdērma iĸlemi yapan Acrylonitrile Butadiene Styrene 
(ABS) ve Polylactic Acid (PLA) ile yazdērma arasēndaki maliyet farklēlēklarē araĸtērēlmēĸtēr. Deĵiĸken 
parametreler olarak nozul ve ēsētma tablasē sēcaklēĵē kullanēlmēĸtēr. ABS ve PLA filamentin kullanēlarak 
¿­ boyutlu par­anēn oluĸturulmasēnda harcanan elektrik g¿c¿ karĸēlaĸtērēlmēĸtēr. ¢alēĸma sonunda PLA 
ve ABS ile ¿retim yapabilmek i­in parametrelerinin minimum maliyet koĸullarē belirlenmiĸtir. Deneysel 
­alēĸmalar a­ēk kaynak kodlu yazēcēyla aynē koĸullarda ger­ekleĸtirilmiĸtir.  

Anahtar kelimeler: 3 Boyutlu baskē; Hēzlē prototipleme; Katkē imalatē; Hēzlē takēm; Dijital imalat. 

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

 

STRUCTURAL COMPARISON OF THREE -DIMENSIONAL PRINTER 

APPLICATIONS USING CERAMIC AND PLASTIC MATERIALS WITH 

SENSITIVITY FEATURE  

Arif ¥ZKAN*, Ķrfan AKG¦L** 

*Duzce University, Faculty of Engineering, Biomedical Engineering Department, Konurlap 

Campus D¦ZCE, TURKIYE, arifozkan@duzce.edu.tr 

** Duzce University, D¦BĶT, Design and Prototyping Test Center, Konurlap Campus 

D¦ZCE, TURKIYE irfanakgul@duzce.edu.tr 

Abstract 

Actual needs of the industry are changing very rapidly and determined by the non-traditional 

manufacturing methods according to appropriate time, cost and appropriate production. In this 

context, conventional manufacturing methods 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, a non-traditional manufacturing 

method called Three 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 industry 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 this purpose, production sensitivities at micron (Õm) level and the 

recommendation 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 

SERAMĶK VE PLASTĶK MALZEME KULLANILARAK YAPILAN ¦¢ BOYUTLU 

YAZICI UYGULAMALARININ HASSASĶYET UNSURU ĶLE YAPISAL 

KARķILAķTIRILMASI 

¥zet 

End¿strinin g¿n¿m¿zdeki ihtiya­larē ­ok hēzlē deĵiĸmekte ve uygun zaman, uygun maliyet ve 

uygun ¿retim ekseninde geleneksel olmayan imalat yºntemleri ile belirlenmektedir. Bu 

baĵlamda konvansiyonel ve geleneksel imalat yºntemleri boyutsal olarak k¿­¿k kabul edilen 

makine par­alarēna tasarēm sonrasē imalatē a­ēsēndan ­ok cevap ¿retememektedir. Son yēllarda 

pek ­ok farklē metodoloji ile hizmete sunulan geleneksel olmayan bir imalat yºntemi olan ¦­ 

Boyutlu Yazdērma, tasarēmē bilgisayar ortamēnda tamamlanmēĸ ­ok boyutlu katē nesnelerin 

¿retim s¿reci olarak ortaya ­ēkmaktadēr. ¥zellikle prototip, demostrasyon, havacēlēk sanayi 

ekipmanlarē, saĵlēk uygulamalarē gibi pek ­ok alanda hizmet veren bu ­ok boyutlu yazēcēlarēn 

geliĸen teknoloji ve talep ile uyumlu olarak ¿retim kabiliyetleri de kēyaslanarak doĵru alan 

doĵru teknoloji eĸleĸtirilmesi yapēlmalēdēr. Bu ama­la seramik t¿revi ve plastik t¿revi 

malzeme kullanan yazēcēlarēn mikron (Õm) seviyesindeki ¿retim hassasiyetleri ve ­ºz¿m 

ºnerileri bu ­alēĸma ile ger­ek modeller ve uygulamalar ¿zerinden kēyaslanmēĸtēr. 

Anahtar Kelimeler:  3B yazdērma, Prototip, Ķmalat, Hēzlē prototipleme 
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¥zet 
 
Teknolojinin bug¿nk¿ geliĸmiĸ seviyesine ulaĸmasēnda ºnemli dºn¿m noktalarēnē end¿stri devrimleri 

oluĸturmaktadēr. End¿stri Devrimi, en genel anlamēyla ¿retimde insan ve hayvan g¿c¿n¿n yerine 

makine g¿c¿n¿n etkin olduĵu ¿retim ĸekline ge­iĸi ifade etmektedir. Yeni buluĸlarēn ¿retime etkisi 

makineleĸmiĸ end¿striyi ortaya ­ēkarmēĸtēr. D¿nyadaki toplumsal, ekonomik ve k¿lt¿rel deĵiĸimlere yol 

a­an End¿stri Devrimleri, belli aĸamalarla, uzun s¿relerde ger­ekleĸmiĸtir. Bu bakēmdan g¿n¿m¿ze 

kadar olan dºnemde, birbirinden farklē etkilere sahip 3 farklē End¿stri Devrimiônden sºz etmek 

m¿mk¿nd¿r. 

 

Birinci end¿stri devrimi (1.0) buhar g¿c¿n¿ kullanarak mekanik sistemler ve ¿retim tezgahlarē ile ortaya 

­ēkmēĸtēr. Ķkinci end¿stri devrimi (2.0) ile elektrik enerjisi yardēmēyla seri ¿retime ge­ilmiĸtir. ¦­¿nc¿ 

end¿stri devriminde (3.0) ise elektronik ve bilgi teknolojilerinin kullanēmēnēn geliĸmesi ile ¿retim daha 

da otomatikleĸtirilmiĸtir. Dºrd¿nc¿ end¿stri devrimi (4.0), geliĸen bilim ve teknoloji sayesinde 

sanayideki mevcut ¿retim anlayēĸēnēn yeniden ĸekillenmesi anlamēna gelmektedir. T¿rkiyeônin 1ôinci, 

2ônci ve 3ô¿nc¿ end¿stri devrimini ka­ērdēĵēnē, 4ô¿nc¿ end¿stri devrimini ēskalamamasē gerektiĵi dile 

getirilmektedir. End¿stri 4.0 ile gelen yeni ¿retim bi­iminde 3Boyutlu yazēcē teknolojisinden nesnelerin 

internetine (Internet of Things-IOT) bir­ok teknoloji ¿retimde sºz sahibi olacaktēr. ¢alēĸmada eklemeli 

imalatēn ¿retim teknolojisine kattēĵē deĵer ve faydalar doĵrultusunda 4. End¿stri Devrimi konsepti 

i­erisinde ºnemli bir yere sahip olduĵu vurgulanmēĸtēr.  

Anahtar kelimeler: End¿stri devrimi, End¿stri 4.0, 3B yazēcē, Eklemeli Ķmalat 

 

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 
 
Fiber takviyeli kompozit malzemeler, aralarēnda farklē ara y¿zleri bulunan bir matrise gºm¿l¿ 
veya baĵlanmēĸ y¿ksek mukavemetli ve mod¿ler liflerinden oluĸur. Karbon fiber takviyeli 
kompozit malzemeler, mukavemet, sertlik, iletkenlik vb. a­ēsēndan m¿kemmel olduklarēndan, 
u­ak yapēsal elemanē, yel deĵirmeni kanadē, otomotiv dēĸ paneli ve bilgisayar kullanēmē veya 
diz¿st¿ bilgisayarlarēnēn muhafazasē i­in yaygēn olarak faydalanēlmakta ve her yēl kullanēmē 
artmaktadēr. Kompozit malzemelerin ¿retimi karmaĸēk ve yoĵun emek isteyen proseslerden 
oluĸmaktadēr. ¦­ boyutlu yazēcē teknolojileri ile kompozit malzeme ¿retiminin m¿mk¿n 
olabilmesi, baĸta emek, maliyet, zaman olmak ¿zere bir­ok avantaj saĵlayacaĵē kesindir.   
 
Bu ­alēĸmada, kendi olanaklarēmēz ile ¿rettiĵimiz ve FDM tekniĵi ile ­alēĸan 3d yazēcē 
kullanēlmēĸtēr. 200x200x200 iĸleme alanēna sahip bu yazēcē ile ñESUNò firmasēnēn ¿retmiĸ 
olduĵu ñePA-CFò (Karbon Fiber Dolgulu Naylon Filament)  ve ñPLA+ò (Polilaktik Asit) filament 
malzemeleri kullanēlmēĸtēr. Aynē yoĵunluk ve iĸleme ĸartlarēnda ¿retilen numuneler, mekanik 
ºzellikleri a­ēsēndan kēyaslanmēĸtēr. 
 
Anahtar Kelimeler: Karbon Fiber Takviyeli Kompozit Malzeme, ePA-CF,  PLA+, FDM 3d 
Yazēcē 
 

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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¥zet 

 

Bu ­alēĸmada, ticari bir ABS filament kullanēlarak 3B yazdērēlmēĸ numunelerin mekanik ºzelliklerinin 

yazdērma hēzēna baĵlē deĵiĸimlerinin incelenmesi hedeflenmiĸtir. ¢alēĸma kapsamēnda filament 

malzemesinin 230ÁC, 240ÁC ve 250ÁC sēcaklēklarēndaki reolojik ºzellikleri Ergime Akēĸ Ķndeksi (EAĶ) 

kullanēlarak incelenmiĸtir. Numuneler farklē yazdērma hēzlarēnda 3B yazdērēlmēĸ ve shore-D sertlik ve 

­ekme testleri ile mekanik ºzellikleri incelenmiĸtir. ¢alēĸmada baskē hēzēyla baskē sonu­larē arasēndaki 

ilgi incelenerek yazdērma hēzē se­iminin zaman maliyeti ¿zerine etkisi deĵerlendirilmiĸtir. 

Anahtar kelimeler: ABS filament, 3B yazdērma, FDM, Yazdērma Hēzē. 

 

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 230ÁC, 240ÁC, and 250ÁC were investigated 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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¥zet 

3D baskē tasarēmē, imalatē ve sanatla entegrasyonu, yapēmcēlar ve end¿strideki tasarēmcēlar tarafēndan 
kullanēldēĵē a­ēk­a gºr¿lebilir. Ne yazēk ki, end¿stride 3D baskē kullanēmē katkē maddesi ¿retimiyle 
sēnērlēdēr. Giriĸ seviyesinde kaynaĸtērēlmēĸ birikim modelleme genellikle zaman alēcē, yapē boyutu 
kēsētlamalarē ve zayēf y¿zey kalitesi gibi sēnērlamalar nedeniyle hari­ tutulur. Bu ­alēĸmada a­ēk kaynak 
kodlu yazēcēlarda aseton buharēnēn iĸ par­asē y¿zey kalitesine etkisi araĸtērēlmēĸtēr. Aseton buharē 
etkisini araĸtērabilmek i­in ēsētmalē buhar odasē prototipi geliĸtirilmiĸtir. Aseton buharē kullanēlarak iĸ 
par­asē makro gºr¿n¿m y¿zey kalitesi ¿zerine etkisi araĸtērēlmēĸtēr. 

Anahtar kelimeler: Katmanlē ¿retim, 3D baskē, ¦r¿n geliĸtirme, silikon kalēplama, RTV 2 silikon. 

 

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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¥zet 

Bu ­alēĸmada, Eriyik Yēĵma Modelleme (EYM) (Fused Deposition Modelling - FDM) i­in proses 
parametreleri ¿zerine optimizasyon ­alēĸmalarē yapēlmēĸtēr. Katman y¿ksekliĵi (mm), yerleĸim a­ēsē (Ŭ-
derece) ve i­ dolgu a­ēsē (Ŭ-derece) optimizasyon i­in dikkate alēnan proses deĵiĸkenleri olarak 
se­ilmiĸtir. Boyutsal doĵruluk (hacim mm3 ) tepki parametresi olarak se­ilmiĸtir. Deneyler, iyi bilinen 
Taguchi L9 Ortogonal dizisi kullanēlarak tasarlandē. Taguchi'nin S/N oranē, optimum parametre 
deĵerlerini belirlemek i­in kullanēldē. Her parametrenin etkinliĵi Varyans analizi kullanēlarak 
araĸtērēlmēĸtēr. Ayrēca doĵrulama deneyleri uygulanarak optimum koĸullar doĵrulanmēĸtēr. 

Anahtar kelimeler: Erimiĸ Birikim Modelleme; Taguchi L9 Ortogonal, PLA, ANOVA Termoplastikler. 

 

DIMENSIONAL PERFORMANCE ANALYSIS FOR OPEN SOURCE 3D PRINTER 

Abstract 

In this study, optimization studies were carried out on process parameters for fused deposition 
modelling (FDM). The layer height (mm), the settlement angle (Ŭ) degree and the inner fill angle (Ŭ) 
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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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 layer-by-layer directly from a 3-D 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 of industrial 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 part production.  One of the most important restrictions 

is geometrical tolerances. The geometrical deviations of AM process depends on different 

factors such as process type, Fused Deposition Modeling (FDM), Selective Laser Sintering 

(SLS) and Selective Laser Melting (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, 3D printing, geometrical tolerance, dimensional accuracy 

EKLEMELĶ ĶMALATTA GEOMETRĶK TOLERANSLAR: GENEL 

BAKIķ 

¥zet 

Y¿ksek ºncelikli bir teknoloji olan eklemeli imalat (EĶ) geleneksel imalat tekniklerine gºre 

ekonomik ve teknik avantajlara sahiptir. EĶ tekniĵinde nihai ¿r¿n 3 boyutlu olarak, doĵrudan, 

tabaka tabaka imal edilmektedir. Yºntem bu esnada herhangi bir kalēba, sabitleyiciye, ma­aya 

veya takēma ihtiya­ duymamaktadēr. Bu yºn¿yle olduk­a ­eĸitli, karmaĸēk geometrileri, 

serbest y¿zeyleri ve i­ boĸluklarē kolayca imal edebilmektedir. Geliĸmekte olan bu teknoloji 

otomotiv ve havacēlēk gibi sektºrlerde kullanēlabilirken, hastaya ºzel protez, yapay organ 

imalatē gibi biyomedikal konularda da uygulama alanē bulmaktadēr. Bu olumlu ºzelliklerinin 

yanēnda, eklemeli imalatta nihai ¿r¿n ile ilgili ­ºz¿lmeyi bekleyen bir takēm sorunlar ve 

imalat kēsētlarē bulunmaktadēr. Bunlardan en ºnemlisi geometrik toleranslardēr. Eklemeli 
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imalatta geometrik sapmalar kullanēlan EĶ tekniklerine (Birleĸtirmeli Yēĵma Modelleme, 

Se­ici Lazer Sinterleme, Se­ici Lazer Ergitme) ve imalat parametrelerine (yēĵma yºn¿, 

kullanēlan katman kalēnlēĵē, destek sisteminin yeri) baĵlē olarak deĵiĸim gºstermektedir. Bu 

­alēĸma kapsamēnda EĶ tekniĵi ile elde edilen nihai ¿r¿nlerin geometrik toleranslarē 

konusunda bir literat¿r ­alēĸmasē ger­ekleĸtirilmiĸ ve ºzellikle EĶ yºntemleri i­in geometrik 

tolerans limitlerini d¿ĸ¿rmeye, boyutsal doĵruluĵu artērmaya, nihai ¿r¿n kalitesini ve eklemeli 

imalatēn performansēnē iyileĸtirmeye yºnelik ­alēĸmalar derlenmiĸtir.  

Anahtar Sºzc¿kler: Eklemeli imalat, 3 Boyutlu Yazēcē, Geometrik Tolerans, Boyutsal 
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¥zet 
 
Hēzlē prototipleme yaklaĸēmlarē yenilik­i ¿r¿n elde etme potansiyeli a­ēsēndan ºnemli fērsatlar 
sunmaktadēr. Bu fērsatlar bilimin t¿m alanlarēnda yaygēn bir ĸekilde kullanēlmaktadēr. Kas ï 
iskelet sistemi bozukluklarēnēn tedavi s¿re­leri bunlarēn arasēndadēr.  Ortezler kas ï iskelet 
sistemi bozukluklarēnēn tedavi s¿re­lerinde yoĵun olarak kullanēlmaktadēr. Ortotik cihazlarēn 
imalatēnda kullanēlan geleneksel yºntemler bireysel ­ºz¿mler sunmaktan ziyade genel 
­ºz¿mler sunar. Bu durum hastalarda hem konfor hem de tedavi s¿reci a­ēsēndan 
dezavantaja yol a­ar. Bu dezavantajlarēn ortadan kaldērēlmasēnda ortezlerin kiĸiye ºzel 
tasarēmē ve imali son yēllarda yoĵun bir ­alēĸma alanēdēr. Hēzlē prototipleme yaklaĸēmlarē bu 
­alēĸmalarda ºne ­ēkmaktadēr. Ortezlerin kiĸiselleĸtirilmesinde hēzlē prototipleme 
yaklaĸēmlarēnēn kullanēlmasē, fonksiyonellik ve geometrik uygunluk a­ēsēndan  (ºl­¿ tamlēĵē, 
ergonomi vb.) ºnemli avantajlar saĵlamaktadēr. Bu ­alēĸmada ortez tasarēm ve imalatēnda 
hēzlē prototipleme yaklaĸēmlarēnē kullanan ­alēĸmalar incelenmekte ve geleneksel imalat 
yºntemleri ile karĸēlaĸtērēlmaktadēr.  
 
Anahtar Kelimeler: Ortez, Hēzlē Prototipleme, 3B yazdērma 
Sorumlu Yazar: Ķsmail ķAHĶN, isahin@gazi.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  
 
Referanslar 

 
1. Canessa E., Fonda C., Zennaro M., ñLow-cost 3D Printing for Science, Education & Sustainable 
Developmentò, 1st  ed., The Abdus Salam International Centre for Theoretical Physics, Italy, 2013. 

2. Berman B., ñ3-D printing: The new industrial revolutionò, Business Horizons, Kelley School Of 
Business , Indiana University, Indiana, USA, 2012. 

3. Richardson M., Will F., Napper R., ñCar Design For Distributed Microfactory Productionò, Australian 
Transport Research Forum, Sydney, Australia, 2015. 

mailto:isahin@gazi.edu.tr
mailto:mismailsari@gmail.com
mailto:tolga_han38@hotmail.com
mailto:isahin@gazi.edu.tr


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

 

4. Oliker, A., ñ3D Printing: Revolutionizing Medicineò, Americas Quarterly, New York, USA, Spring 
2015. 

5. Kosheutova N. V., ñ3D Printers In Medicine, It Present And Futureò, International Conference On 
Information Technologies In Science, Administration, Social Services And Medicine, Tomsk 
Polytechnic University, Tomsk, Russia, 2014. 

6. Web:http://www.nature.com/scitable/blog/scibytes/3d_printing_reshapes_medicine?isCommentSho
w=N, 2014, ziyaret tarihi: 12.02.2017 

7. Alsancak S., ñOrtez ve Protez Tarih­esiò, Ankara ¦niversitesi Dikimevi Saĵlēk Hizmetleri Meslek 
Y¿ksekokulu Yēllēĵē, 2000;1. 

8. Engelli ve Yaĸlē Hizmetleri Genel M¿d¿rl¿ĵ¿, ñOrtopedik Hazēr ve Ismarlama Protez Ortez Teknik 
El Kitabēò, Karmen Matbaa, Ķstanbul, 2014. 

9. ¥z¿rl¿ler Ķdaresi Baĸkanlēĵē (¥ĶB), Devlet Ķstatistik Enstit¿s¿ (DĶE), ñ2002 T¿rkiye ¥z¿rl¿ler 
Araĸtērmasēò, 2. Baskē, Devlet Ķstatistik Enstit¿s¿ Matbaasē, Ankara, 2009.   

10. Alsancak S., Altēnkaynak H., G¿ner S., ñSosyal G¿venlik Kurumu verilerine gºre T¿rkiyeôde 
hastaya ºzel yapēlarak uygulanan protez ve ortezlerin sayēsal ­eĸitlilik analiziò, Fizyoterapi 
Rehabilitasyon, 2013;24(1):99-103. 

11. Mavroidis C., Ranky R. G., Sivak M. L., Patritti B. L., DiPisa J., Caddle A., Gilhooly K., Govoni L., 
Sivak S., Lancia M., Drillio R., Bonato P., ñPatient Specific Ankle-Foot Orthoses Using Rapid 
Prototypingò, Journal of NeuroEngineering and Rehabilitation, UK, 2011;8:1. 

12. Pallari J. H. P., Dalgarno K. W., Woodburn J., ñMass Customization Of Foot Orthoses For 
Rheumatoid Arthritis Using Selective Laser Sinteringò, IEEE Transactions On Biomedical 
Engineering, 2010;57.7. 

13. web: https://www.3dsystems.com/materials/duraform-pa, Ziyaret tarihi:12.02.2017. 
14. Aydēn L., K¿­¿k S., ñ¦­ Boyutlu Yazēcē ve Tarayēcē ile Hastaya ¥zel Medikal Ortez Tasarēmē ve 
Geliĸtirilmesiò, Politeknik Dergisi, 2017;20 (1):1-8. 

15. Wittbrodt  B. T.,  Glover  A. G.,  Laureto J., Anzalone G. C., Oppliger  D., Irwin J. L., Pearce J. M.,  
ñLife-cycle economic analysis of distributed manufacturing with open-source 3D printersò, 
Mechatronics, 2013;23(6):713-726. 

16. Cook D., Gervasi V., Rizza R., Kamara S., Liu X. C., ñAdditive Fabrication Of Custom Pedorthoses 
For Clubfoot Correctionò, Rapid Prototyping Journal, 2010;16(3):189-193. 

17. Web: https://www.researchgate.net/figure/235263126_fig6_Figure-6-The-3D-FaceCam-500TM-
system, Ziyaret tarihi:18.02.2017. 

18. Milusheva S. M., Tosheva E. Y., Hieu L. C., Kouzmanov L. V., Zlatov N., Toshev Y. E., 
ñPersonalised Ankle-Foot Orthoses Design Based On Reverse Engineeringò, In Proceedings of the 
5th Virtual International Conference on Intelligent Production Machines and Systems, 2006:12-14. 

19. Baronio G., Harran S., Signoroni A., ñA Critical Analysis of a Hand Orthosis Reverse Engineering 
and 3D Printing Processò, Applied Bionics and Biomechanics, 2016. 

20. Oxman N., ñStructuring materiality: design fabrication of heterogeneous materialsò, Architectural 
Design, 2010;80(4):78-85. 

21. Web: http://www.materialecology.com/projects/details/carpal-skin, Ziyaret tarihi: 22.02.2017. 
22. Paterson A. M., Bibb R., Campbell R. I., Bingham G., ñComparing additive manufacturing 

technologies for customised wrist splintsò, Rapid Prototyping Journal, 2015:21(3);230- 243. 
23. Palousek D., Rosicky J., Koutny D., Stokl§sek P., Navrat T., ñPilot Study Of The Wrist Orthosis 
Design Processò, Rapid Prototyping Journal, 2014;20(1):27-32. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.researchgate.net/figure/235263126_fig6_Figure-6-The-3D-FaceCam-


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

 

о5 ¸!½L/L T[9 «w9¢T[9.T[9b {!±hbL¦{ ¢«w.Tb Y!b!5L ¢!{!wLaL 

Kaan ASLAN, Süleyman Çınar ÇAĞAN, Berat Barış BULDUM
 

barisbuldum@mersin.edu.tr 
Mersin University, Engineering Faculty, Department of Mechanical Engineering, 33343 Ciftlikkoy, 

Mersin / TURKEY 

m½9¢ 

Hızlı prototipleme, bilgisayar destekli tasarım (CAD) çizimlerinden ön model elde etmemizi sağlayan 

imalat teknolojisidir. Hızlı prototipleme cihazları vasıtasıyla bilgisayarda çizimi yapılmış her türlü 

ürünün ön modelini çok kısa bir süre içerisinde elde etme imkanı sağlamaktadır. Bu çalışmada, 

günümüzde yaygınlaşan hızlı prototipleme yöntemlerinden biri olan 3D yazıcı ile üretilmesi mümkün 

olan savonius türbin kanadı tasarımı yapılmıştır. Savonius rüzgar türbinleri, rüzgar enerjisi yardımıyla 

elektrik üretimi sağlayan dikey eksenli rüzgar türbinleridir. Bu çalışmanın amacı, savonius türbin 

kanatlarının zarar gördükleri ya da deformasyona uğradıklarında 3D yazıcı teknolojisi sayesinde hızlı 

bir şekilde yeni kanadın üretilip, deforme olmuş ya da hasar gören kanadın değiştirilebilmesidir. Bu 

tasarım sürecinde uygun olan malzeme, kanat tasarımı ve 3D yazıcı yöntemi seçimi incelenmiştir.  

Anahtar kelimeleǊΥ {ŀǾƻƴƛǳǎ ǘǸǊōƛƴƛΣ о5 ȅŀȊƤŎƤΣ ¢ǸǊōƛƴ ƪŀƴŀŘƤ ǘŀǎŀǊƤƳƤ 

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 possible to 

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 nowadays is done. 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 when the 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 printer, Turbine rotor design 
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¥ZET 

Son yēllarda, katmanlē imalat yºntemleri bir­ok end¿stri alanēnda kullanēlmaktadēr. Katmanlē 

imalat yºntemi, bilgisayar destekli tasarēm (CAD) verilerinden t¿retilen par­a kesitlerinin ¿st 

¿ste gelerek katmanlar oluĸturarak fiziksel model elde etme yºntemidir. Geleneksel imalat 

yºntemlerinde, bir ¿r¿n¿n imalatēnēn yapēlabilmesi i­in ayrēntēlē bir ĸekilde malzeme 

ºzellikleri ve par­anēn geometrisinin analiz edilmesi gerekmektedir. Buna karĸēlēk, katmanlē 

imalat yºntemlerinde par­anēn sadece basit boyutsal ayrēntēlarē ve katmanlē imalatta 

kullanēlacak malzeme hakkēnda genel bir bilgi yeterli olmaktadēr. Ķmalat sektºr¿nde; hava 

ara­larēnda, biliĸim teknoloji cihazlarēnda, ev aletlerinde, medikal cihazlarda ve implant 

alanlarēnda mikron boyutundaki ¿r¿n, sistem ve bileĸenlere olan ihtiyacēn artmasēndan dolayē 

mikro boyutta ¿retim yapan 3D yazēcēlar geliĸtirilmektedir. Bu ­alēĸmanēn amacē, mikro 

boyutta ¿retim yapan 3D yazēcēlarēn ayrēntēlē olarak incelenmesidir. 

 

Anahtar kelimeler: 3D yazēcē, Katmanlē imalat, Mikro boyut ¿retim 

 

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 computer 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 the increased need 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 micro-size. 

 

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

Bu ­alēĸmada, internet ¿zerinden yazdērēlabilen 3B yazēcēnēn yapēmē ger­ekleĸtirildi. Bu 3B 

yazēcē yapēlērken seri baĵlantē sistemine ilave olarak internet ¿zerinden baĵlantē yapmasēnē 

saĵlayacak donanēmlar kullanēlmēĸtēr. Bu baĵlantēnēn saĵlanmasē ºzel bir 3B yazēcē kartē olan 

MKS SBASE V 1.3 kontrol kartē ile yapēlmēĸtēr. Bu kontrol kartē direk olarak modemin LAN 

giriĸine aĵ kablosu ile baĵlantēlē olup 3B yazēcēnēn internet ¿zerinden kontrol¿n¿n 

saĵlanmasēna olanak saĵlamaktadēr.    

Anahtar Kelimeler: 3B Yazēcē, MKS SABSE V 1.3, Katē Modelleme, Ethernet                                     

ABSTRACT 

In this paper, it has been aimed to examine the manufacture and actualize the realization of 

3D Printer. In addition to serial connection system for 3D printer, it is added equipment 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 

connection has given a chance to control 3D printer on the Internet. 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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¥ZET 
 

Bu ­alēĸmada, ¿zerinde birden ­ok sayēda farklē ºzellikteki filament rulolarēnē taĸēma kapasitesi 
bulunan bir filament malzeme tutucu sistemin tasarēmē sunulmuĸtur. Bu modelinin uygulama par­alarē 
FDM 3D yazēcē kullanēlarak imal edilmiĸtir. Mod¿ler yapēya sahip pa­alar, bir prototip ­alēĸmasē olarak 
montaj edilmiĸtir.  Farklē yazēcē modellerine uyum saĵlayabilmesi amacēyla y¿kseklik ayarē vardēr. Aktif 
kullanēlmayan filament telinin diĵer rulolara dolaĸmasēnē engelleyen tel kilit sistemi yerleĸtirilmiĸtir.  
Kolay filament deĵiĸim sistemi ve 3D yazēcē baskē baĸlēĵēna d¿zg¿n tel akēĸ saĵlayan hizalayēcē 
mekanizmasē bulunmaktadēr. 3D yazēcēlar i­in filament rulolarēnēn yºnetimini kolaylaĸtēran ­ok ama­lē 
komple taĸēyēcē sistemdir. 
 
Anahtar Kelimeler: 3D Yazēcē, Eriyik Yēĵma Modelleme (FDM), Filament malzeme 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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¥ZET 

 
Barut gazēnēn itici g¿c¿yle mermi fērlatan silahlara ateĸli silah denir. Hafif ateĸli silahlar ise genellikle bir 
kiĸi tarafēndan taĸēnabilen k¿­¿k ­aplē silahlardēr. Ateĸli silahlarēn kullanēmē sērasēnda,  silah ile insan 
arasēndaki temas ve birleĸim noktasē silah kabzasēdēr. Doĵru ve kullanēcēya uygun tasarlanmēĸ bir silah 
kabzasē sayesinde,  rahat ve g¿venli bir kavramanēn yapēlmasēnēn yanēnda uzun s¿reli tutuĸlarda el 
yorgunluĵunun da en aza indirilmesi saĵlanēr.  Rahat ve g¿venli bir tutuĸ amacēyla tasarlanmēĸ silah 
kabzasēnēn ergonomik tutma hatlarē, tetik kontrol¿n¿ artērarak ve ateĸ sērasēnda hedefteki doĵruluk 
deĵerini artērmaktadēr. Kavramayla silah geri tepme etkisi ve namlu ucu ĸahlanmasē gibi silah atēĸ 
doĵruluĵunu etkileyen olumsuz faktºrlerin kontrol¿ kabza aracēlēĵēyla daha kolay saĵlanabilir.  Bu 
­alēĸmada, kiĸiye ºzg¿ bir silah kabzasēnēn bilgisayar destekli tasarēmē yapēlmēĸtēr. Bu kabzanēn 3D 
yazēcē yardēmēyla basēlmasē sērasēnda, uygulanmasē gereken tasarēm ve imalat s¿re­leri anlatēlmēĸtēr. 
¥rnek bir kabza tasarēmē ¿zerinde 3D yazēcē baskē parametreleri incelenerek, kabza imalatēnda 3D 
yazēcēlarēn uygunluĵu tartēĸēlmēĸtēr.    
Anahtar Kelimeler: Ateĸli Silah, Silah Kabzasē, Ergonomik Tutuĸ, Bilgisayar Destekli Tasarēm 
 

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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¥ZET 
  
Pop¿ler imalat yºntemlerinden biri haline gelmeye baĸlayan 3D Yazēcē sistemleri, bilgisayarda 
tasarlanmēĸ modelleri, bir­ok farklē malzeme kullanarak ¿reten bir cihazdēr. Baskē malzemesinin ēsē ile 
ĸekillendirilebilen termoplastik polimer malzemeler (PLA, ABS) olduĵu eriyik yēĵma modelleme (FDM) 
yapan yazēcēlarda, plastiklerin karakteristik ve teknik ºzelliklerinin ­ok iyi bilinmesi yapēlan ¿r¿n¿n 
saĵlēklē bir ĸekilde kullanēlmasēna etkili olacaktēr. Bu ­alēĸmada, 3D yazēcē malzemesi olarak ABS ve 
PLA t¿r plastik malzemelerin kullanēlmasē durumunda uyulmasē gereken tasarēm kriterleri 
vurgulanacaktēr.  Bu kriterler aynē zamanda 3D yazēcēlarēn *.stl dosyasē mantēĵē oluĸan katmanlarla 
­alēĸma a­ēsēndan deĵerlendirilmiĸtir. 3D yazēcēda ¿retilecek par­alar,  estetik veya fonksiyonel olarak 
gºrev yapacaĵē yerdeki ihtiya­larē karĸēlamalēdēr. Tasarēmda ¿retilecek par­anēn fonksiyonu ve 
par­aya etkiyen ­evresel ĸartlarēn ­ok iyi bilinmesi gereklidir. Plastik par­alarda olmasē muhtemel 
­ekme pay oranlarē, g¿­lendirme sistemleri ve ekonomik faktºrler gibi sebeplerin tasarēm ¿zerindeki 
etkileri 3D yazēcēlarla ilgili olarak tartēĸēlacaktēr.  
Anahtar Kelimeler: 3D Yazēcē,  Polimer Malzemeler, Tasarēm 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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¥ZET 
 

3D yazēcē yada eklemeli imalat iĸlemi bir dijital tasarēm dosyalarēndan ¿­ boyutlu katē nesneler 
¿retilmesi iĸlemidir. ¦­ boyutlu objenin oluĸturulmasēnda eklemeli imalatla m¿mk¿n olmaktadēr. 

Eklemeli imalat iĸleminde bir nesne tamamen ¿retilene kadar s¿re­ devam edilir. Bu katmanlarēn her 
biri, nihai nesnenin ince dilimlenmiĸ yatay kesiti olarak gºr¿lebilir. FDM teknolojisi, plastik 
filament ya da metal telin eritilmiĸ malzeme haline getirilerek, akēĸēnēn a­ēlēp kapatabildiĵi bir 
ekstr¿zyon baĸlēĵēyla ­alēĸēr. Bu teknoloji en ­ok iki plastik filament malzeme tipinde kullanēlēr: 
ABS (Akrilonitril Butadien Stiren) ve PLA (Polilaktik asit). Plastik malzemenin eritilerek par­alarēn 
modellenmesi sērasēnda ortaya ­ēkan zararlē gazlarēn insan saĵlēĵēna zarar vermemesi, baskē ortamēnēn 
hava akēĸēnēn kontrol¿, baskē i­in ideal sēcaklēk deĵerinin saĵlanmasē, yangēn ve uzaktan kontrol gibi 
ºzellikler profesyonel 3D yazēcē kullanēcēlarē tarafēndan arzu edilmektedir. Bu ­alēĸmada, geliĸtirilen bir 
akēllē 3D yazēcē kabinin tasarēmē ve kullanēcēlar tarafēndan arzulanan ºzellikleri tartēĸēlacaktēr. Bu kabin 
i­erisine birden ­ok sayēda yazēcē yerleĸtirilebilecektir ve ortam ĸartlarē,  deĵerleri PLC temelli ºzel 
sensºrlerle kontrol edilebilecektir. G¿venli ve kontroll¿ baskē ortamē saĵlanmēĸ bu kabinler sayesinde, 
¿r¿n baskē kalitesi iyileĸtirilebilir ve baskē ortamēnē kullanan insanlarēn saĵlēĵē ¿zerinde oluĸabilecek 
zararlē etkiler ºnlenebilecektir 
Anahtar Kelimeler: FDM teknolojisi, Akēllē 3D Yazēcē Kabini, ABS-PLA Malzemeler 
 

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 yazıcılar tasarım ve üretim aşamalarını birleştirerek kişiye özgün tasarımların hızlı ve kolay bir 

şekilde gerçekleştirilmesini sağladıklarından günümüzde hemen hemen her alanda 

kullanılmaktadırlar. Bu çalışmada elektronik devrelerde lehimleme işlemi için kartezyen 3B yazıcı 

prototipi yapılmıştır. Yazıcının eni 540 mm, boyu 540 mm olup, baskı alanı 300x300 mm ahşap üstüne 

ayna monteli tabla şeklinde tasarlanarak montajı yapılmıştır. Sistemde içi teflonlu extruder 

kullanılarak yazdırılacak lehimin cinsine göre 260 lık termistörde gereken erime sıcaklığı verilmiş ve 

erimesi daha sonra baskısı sağlanmıştır. Sistemde Ardunio mega kontrol kartı ve yazılımı 

kullanılmıştır. Cihaz bilgisayara kurulan Reprap full graphics akıllı kontrol birimiyle kontrol 

edilmektedir. Ayrıca SolidWorks programında çıktı alınacak parçaların modellemesi yapılmıştır. 

Anahtar Kelimeler: Kartezyen 3B yazıcı, lehim yazdırma, arduino mega 

 ABSTRACT 

Since 3D printers combine design and production stages to enable customized designs to be done 

quickly and easily, virtually every field is used today. 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 is controlled 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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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 attractive approaches for tissue engineering and 
regenerative medicine fields. Fabrication of a complex structure via bioprinting requires layer-by-layer 
fabrication strategy. Bioprinting is mainly based on three processes; imaging and computer aided the design of 
the tissue that we wanted to print, the production of bio-ink 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 bioprinting technology has been developed and several approaches appear by the 
researchers. The approaches are biomimicry, autonomous self-assembly and mini-tissue building blocks.  In this 
study, current and future potential applications of 3D printing for the tissue engineering and regenerative 
medicine will be discussed. 

Keywords: Bioprinter, bioink, self-assembly, biomimicry, tissue engineering. 
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mȊŜǘ 

Doku mühendisliğinin amacı rejeneratif tedaviler ve total organ transferi için fonksiyonel dokular ve organlar 
üretmektir. Dokuları biyoprinterlarla basma fikri doku mühendisliği ve rejeneratif tıp alanları için en dikkat 
çeken konulardan biri olmuştur. Biyoprinterla kompleks doku yapıları oluşturmak katman katmana üretim 
stratejisi gerektirir. Biyoprinterla üretim prensibi üç temel proseste incelenir; basılmak istenen dokunun 
görüntülenmesi ve bilgisayar destekli dizaynı, uygun malzemeler seçilerek biyomürekkep üretimi, üretmek 
istediğimiz dokuya uygun biyorinter seçimi. Bu şekilde üretmek istediğimiz doku iskelelerini ve/ya da dokuları 
üretebiliriz. Üç boyutlu biyoprinter teknolojisi son yıllarda oldukça gelişmiş ve araştırmacılar çeşitli yaklaşımlar 
geliştirmiştir. Bunlar; biyomimikri, otonom kendiliğinden gelişme ve mini-doku tuğlalarıdır. Bu çalışmada doku 
mühendisliği ve rejeneratif tıp alanında şimdiki ve gelecekteki potansiyel 3 boyutlu yazıcı kullanımı 
tartışılmaktadır. 

Anahtar Kelimeler: Biyoprinter, biyomürekkep, kendiliğinden oluşma, biyomimikri, doku mühendisliği. 
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¥zet 

3B yazēcēlar, termoset ve termoplastik malzemelerin hammadde olarak kullanēmēyla karmaĸēk 
par­alarēn ¿retildiĵi, yeni ve geliĸen bir teknolojidir. Ayrēca, son yēllarda geleneksel plastik malzemeler 
yerine, seramik/kil gibi malzemelerin kullanēlarak ¿retim yaygēnlaĸmaya baĸlamēĸtēr. Bu ­alēĸmada, 
eriyik yēĵēn modelleme teknolojisini kullanarak, seramik malzemeden ¿r¿n yazdērabilen 3B yazēcēnēn 
tasarēmē ve ¿retimi ger­ekleĸtirilmiĸtir. Akēĸkan kēvamdaki seramik malzeme i­in vidalē ekstr¿der 
sistemi tatmin edici sonu­lar gºstermiĸtir. Kullanēlan yazdērma parametreleri, 3B yazēcēda par­a 
yazdērēlmasē i­in uygun olduĵu gºzlemlenmiĸtir. Sonu­ olarak, vidalē ekstr¿der kullanēldēĵē, seramik 
malzeme ile par­a yazabilen yazēcē ¿retilmiĸ ve seramik malzeme ile par­a ¿retimi ger­ekleĸtirilmiĸtir. 

Anahtar kelimeler: 3B Yazēcē, Seramik Malzeme, Vidalē Ekstr¿der, Eriyik Yēĵēn Modelleme 

 
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 
 

REFERANSLAR 

[1] Jennifer A. Lewis, James E. Smay, John Stuecker, Joseph Cesarano III ñDirect Ink Writing of Three-Dimensional Ceramic 
Structuresò, Journal of the American Ceramic Society, Volume 89, Issue 12, Pages 3599ï3609, December 2006. 

[2] C. Lee Ventola, ñMedical Applications for 3D Printing: Current and Projected Usesò 
[3] http://unfold.be/pages/about (Eriĸim Tarihi: 15.11.2015) 
[4] Schubert C, van Langeveld MC, Donoso LA, ñInnovations in 3D printing: a 3D over view from optics to organsò, Br J 

Ophthalmol, 98(2):159ï161, 2014. 
[5] idil, 2015, Cilt 4, Sayē 18 - Volume 4, Number 18 
[6] Elke Vorndran, Claus Moseke ve Uwe Gbureck, ñ3D printing of ceramic implantsò, MRS Bulletin, Volume 40, Issue 2 (3D 

printing of biomaterials), pp. 127-136, February 2015. 
[7] St. H. Irsen Dr., B. Leukers, Chr. Hºckling, C. Tille, H. Seitz, ñBioceramic Granulates for use in 3D Printing: Process 

Engineering Aspectsò, Materialwissenschaft und Werkstofftechnik, Volume 37, Issue 6, Pages 533ï537, June 2006. 
[8] Klein GT, Lu Y, Wang MY. 3D printing and neurosurgery ready for prime time?ò, World Neurosurg, 80(3ï4):233ï235, 2013 
[9] Gross, BC, Erkal JL, Lockwood SY, et al. Evaluation of 3D printing and its potential impact on biotechnology and the 

chemical sciencesò, Anal Chem, 86(7):3240ï3253, 2014 
[10] Klocke, F., Ader, C. (2003). Direct Laser Sintering Of Ceramics. Solid Freeform Fabrication Symposium. 2003 ï 447. 

http://sffsymposium.engr.utexas.edu/2003TOC 
[11]  http://3dprintertr.com/3d-printer-nedir/ (Eriĸim Tarihi: 26.02.2017) 
[12]  http://johnbalistreriartist.com/3d-tea-bowl-project/ (Eriĸim Tarihi: 24.02.2017) 
[13]  http://www.michael-eden.com/about/ (Eriĸim Tarihi: 21.02.2017) 
[14]  http://unfold.be/pages/stratigraphic-porcelain (Eriĸim Tarihi: 21.02.2017) 

 
 
 
 
 
 
 
 
 

mailto:bhtnrcyln@gmail.com
mailto:murataydin@karabuk.edu.tr
mailto:ddenizkantar@gmail.com
mailto:hakgul@karabuk.edu.tr


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

 

3B KOMPRES¥RL¦ SERAMĶK YAZICI TASARIMI VE PROTOTĶP ¦RETĶMĶ 

a 
¢iĵdem CEBECĶ, 

a 
Murat AYDIN, 

a
 Fatih Huzeyfe ¥ZT¦RK, 

a 
Uĵur CAH, 

a 
Hatice EVLEN 

a, Karab¿k ¦niversitesi Teknoloji Fak¿ltesi End¿striyel Tasarēm M¿hendisliĵi, Karab¿k/T¦RKĶYE 

cigdemcebecii@gmail.com, murataydin@karabuk.edu.tr, fatihhuzeyfe@hotmail.com, uqur-
cah@hotmail.com, hakgul@karabuk.edu.tr  

¥zet 

¦­ boyutlu yazēcēlar, end¿stride ve kiĸisel kullanēmlarda, kompleks geometrili par­alarēn daha az 
maliyet ve insan g¿c¿ ile ¿retilmesinde kullanēlmaya baĸlanan teknolojilerden biridir. Aĵērlēklē olarak, 
termoset ve termo plastik malzemelerin hammadde olarak kullanēlmaktadēr. Diĵer yandan, son yēllarda 
ahĸap-metal takviyeli kompozit filamentler ve seramik gibi toz halindeki malzemelerin hammadde 
olarak kullanēlmasē yaygēnlaĸmaya baĸlamēĸtēr. Bu ­alēĸmada, toz haldeki seramik malzemenin, 
akēĸkan-yarē akēĸkan hale getirilerek kompresºr kullanēmēyla ¿­ boyutlu yazēcēda par­a yazdērēlmasē 
incelenmiĸtir. Kompresºr ile ­alēĸan ĸērēnga sistemi tasarlanmēĸ ve bu sistemin ¿­ boyutlu yazēcē ile 
adaptasyonu saĵlanarak, seramik malzemeden par­a yazdērēlmēĸtēr. Karēĸēm oranlarē olarak 330gr kil 
malzeme ve 115gr su karēĸēmēna 5gr etil alkol kullanēlmasēyla en iyi sonu­ elde edilmiĸtir. Yazdērma 
parametrelerinde, 1.6mm kalēnlēĵēnda ki nozēl u­, 900 mm/dk yazdērma hēzē ve 30-50ęC tabla sēcaklēĵē 
belirlenmiĸtir. ¦retilen yazēcē ile, seramik, kil gibi toz haldeki malzemelerin, belirli oranlarda karēĸēmlar 
hazērlanarak akēĸkan-yarē akēĸkan hale getirilmesi ile end¿stri ve sanatsal uygulamalarda 
kullanēlabilirliĵi gºsterilmiĸtir. 
Anahtar kelimeler: Seramik, ¦­ Boyutlu Yazēcē, Katmanlē ¦retim 

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-
50ęC plate temperature. Using designed and produced printer, it was showed that fluid or semi-fluid 
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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3D YAZICI DESTEKLĶ TASARIMDAN MODERN ¦RETĶM 
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¥zet  

Ķmalat end¿strisinde, ¿­ boyutlu yazēcēlarēn kullanēmlarē ¿r¿n¿n morfolojik tasarēmēna olanak saĵlayan 

net-ĸekilli ¿retim kabiliyetleri sebebiyle her ge­en g¿n artmaktadēr. Santrif¿j pompalar akēĸkanlarēn 

taĸēnmasēnda kullanēlan ve genellikle dºk¿m yºntemi ile imal edilen makinalardēr. Dºk¿m ­ok eski 

­aĵlardan beri kullanēlan bir ¿retim yºntemi olup, kalēp, model ve ma­a yapēmē gerektirdiĵinden maliyet 

ve zaman dezavantajlarēna sahiptir. Kritik makina elemanlarēnēn ¿­ boyutlu baskēsē tasarēm, fonksiyon 

ve performanslarēnēn ger­ek ¿retim ºncesinde kontrol¿ne olanak saĵlamaktadēr. Bu araĸtērma 

kapsamēnda, ¿retim zamanlarēnēn kēsaltēlmasē amacēyla farklē bir 3D pompa tasarēmē ger­ekleĸtirilmiĸ, 

geleneksel yºntemlerle imalat ile karĸēlaĸtērmasē yapēlarak ¿­ boyutlu baskē yºnteminin modern imalat 

teknolojilerindeki faydalē rol¿ vurgulanmēĸtēr. 

Anahtar kelimeler: 3D yazēcē destekli tasarēm, morfolojik tasarēm, pompa imalatē 

 

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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m½9¢ 
3 boyutlu yazıcı teknolojisi, bilgisayar yardımlı mühendislik programları aracılığıyla tasarımlarımızı 
kolayca hayata geçirebilmemize olanak sağlamaktadır. Tasarımlarımızı hayata geçirirken farklı baskı 
yöntemleri kullanabileceğimiz gibi metal, plastik, seramik malzemeler gibi birden fazla hammadde 
kullanmakta mümkündür. Bu hammaddeler tasarım amacımıza, ürünün kullanılacağı yere ve kuvvet 
taşıma durumuna göre belirlenmektedir. Bazı durumlarda malzemelerden hem gevrek hem de sünek 
davranış beklenmektedir. Bu üç malzemenin de yetersiz olduğu bu gibi durumlarda kompozit 
malzemeler önemli rol oynamaktadır. Bu çalışmada 3 boyutlu yazıcı teknolojisinde kullanılan 
kompozit malzemeler araştırılmıştır. 

Anahtar kelimeler: ƪƻƳǇƻȊƛǘ ƳŀƭȊŜƳŜƭŜǊΣ о. ȅŀȊƤŎƤ ǘŜƪƴƻƭƻƧƛǎƛΣ ƪŀǘƳŀƴƭƤ ǸǊŜǘƛƳ 

 

USE OF COMPOSITE MATERIALS ON 3 DIMENSIONAL PRINTERS 

Abstract 
3D printer technology allows us to put into practice our designs through computer-aided engineering 
programs. We can use different printing methods when we put into practice our designs, and it is 
possible to use more 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 behavior is expected 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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¥zet 

Bu ­alēĸmada, yoĵunluk, y¿zey alanē, saflēk ve par­acēk morfolojisi gibi farklē ºzelliklere sahip ­eĸitli 

nano ve mikro par­acēklar, 3D baskēda kullanēlacak polimer kompozit filamentlerin ¿retimi i­in takviye 

par­acēklarē olarak kullanēlmēĸtēr. Akrilonitril b¿tadien stiren (ABS) matris malzemesi iken, MWCNTs, 

SiO2, ZrB2, Al partik¿lleri takviye olarak kullanēlmēĸtēr. Kompozit filamentlerin ¿retimi ikiz vidalē bir 

ekstr¿der kullanēlarak ger­ekleĸtirildi. ¦retilen kompozit filamentler DSC, SEM-EDS ve ­ekme testleri 

ile karakterize edilmiĸtir. Sonu­lar, ABS matrise mikro/nano par­acēklarēnēn eklenmesinin, takviyesiz 

ABS ile karĸēlaĸtērēldēĵēnda kopma gerilmesini yaklaĸēk 16% oranēnda artērdēĵēnē gºstermiĸtir. ZrB2 ve 

Al mikro par­acēklarēnēn takviye edilmesi sonucunda, katkēsēz ABS filamentin ­ekme mukavemeti 

sērasēyla %17.8 ve %40 kadar y¿kselmiĸtir. 

 

Anahtar kelimeler: Eklemeli imalat, Polimer, ABS, Kompozit, Filament, FDM. 

 

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), SiO2, ZrB2, 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, ZrB2 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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m½9¢ 
 

Üretim teknolojisine devrim yaratacak nitelikte değişiklikler ve yenilikler getiren üç boyutlu yazıcılar 

insanoğlunun hayal gücünü zorluyor. Yaratıcı fikirler ve tasarımlar gerçek modellere, son ürünlere, 

parçalara ve prototiplere hızlı bir şekilde dönüşüveriyor. Kullanılmaya başlandığı ilk günden itibaren 

aklınıza gelebilecek her türlü ürünün yanı sıra çok özel ve ilginç ürünler de ortaya çıkaran bu yeni nesil 

teknoloji, geleceğimizi inanılmaz biçimlerde şekillendirecektir. Çoklu-ekstrüder yöntemi de yapısında 

birden fazla renk ve malzeme çeşitliliğinin bulunduğu doku ve katmanlarını tek bir süreç içerisine 

üretilebilmesi amacı ile geliştirilmeye başlanmıştır. Araştırmalarımız sonucunda Duet Arduino ve 

DUET RAMPS ek genişletme ana kartı kullanılarak X, Y, Z ana üç boyut yazıcı ekseni olmak üzere E0, 

E1, E2, E3 ve E4 çoklu-ekstrüderli üç boyutlu yazıcıları geliştirmemiz mümkündür. 

Çoklu ekstrüderli üç boyutlu yazıcıların geliştirilmesi ve bu yazıcıların eğitimde kullanılmasıyla 

görülecek olan faydaları doğrultusunda, okullarımızda 3 boyutlu yazıcı kullanımının yaygınlaştırılması 

gerekmektedir. Bu sayede, öğretmenlerimiz öğretmenin yeni yöntemlerini keşfedecekler ve 

teknolojinin geliştirilmesine katkıda bulunacaklardır. 

Anahtar Kelimeler: 3 boyutlu yazıcılar, RAMPS, Duet Arduino, Çoklu-Ekstrüder, Eğitimde 3 boyutlu 

yazıcılar 

ABSTRACT 
 

3D printers which brings sweeping changes and breakthroughs to manufacturing technology are 

streching the human’s imagination. Creative ideas and designs are in a snap transforming 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. Furthermore, 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, E0, 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 teachers will discover new 

method of teaching and will be contributed to development of technology. 

Keyword: 3D printer, RAMPS, Duet Arduino, Multi-extruder, 3D printers in Education 
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¥ZET 

Sac metal par­alarēn kalēnlēk daĵēlēmlarēnēn belirlenmesinde en pratik ­ºz¿mlerden birisi ¿­ 

boyutlu (3B) tarama yºntemidir. Sac par­alarēn belirli bir kesitinden kesilerek, profil projeksiyon, SEM 

gibi hassas cihazlarla sadece o kesitinden ºl­¿m yapēlmasē yerine, bu yºntemde, par­a kesilmeden, 

t¿m par­a boyunca kalēnlēk daĵēlēmlarē belirlenebilmektedir. ¥zellikle anizotropik davranēĸ gºsteren sac 

metal malzemeler i­in bu durum daha da ºnemlidir. Ancak, 3B tarama yºntemi ile sac par­alarēn 

taranmasēnda, i­ ve dēĸ y¿zeyler arasēnda ge­iĸ yaparken, ortak referans noktalarēn yakalanacaĵē bir 

a­ēnēn elde edilmesi zordur. Par­alarēn i­ ve dēĸ y¿zeyleri ayrē ayrē tarandēĵē zaman da, y¿zeylerin 

eĸleĸtirilmesinde problem yaĸanmaktadēr. Bu ­alēĸmada, bahsedilen problemin ­ºz¿m¿ i­in 

numunelerin flanĸ bºlgelerine, farklē a­ēlardan rahat­a gºr¿lebilecek dikdºrtgenler prizmasē ĸeklindeki 

referans par­alarē yapēĸtērēlmēĸtēr. Bu sayede i­ ve dēĸ y¿zeyler arasē ge­iĸ saĵlanmēĸtēr. 3B tarama 

yºnteminin sac metal par­alarēn kalēnlēk daĵēlēmlarēnēn belirlenmesinde g¿venle kullanēlabileceĵini test 

etmek i­in, ĸekillendirilmiĸ sac metal par­alarēn kalēnlēk daĵēlēmlarē, 3B tarama, profil projeksiyon ve 

SEM ile ºl­¿lm¿ĸ olup sonu­lar birbirleriyle karĸēlaĸtērēlmēĸtēr. Sonu­ olarak, farklē yºntemlerle elde 

edilen kalēnlēk daĵēlēmlarēnēn birbirleriyle olduk­a uyumlu olduĵu gºr¿lm¿ĸt¿r. Dolayēsēyla 3B yºntemi 

ile sac par­alarēn kalēnlēk daĵēlēmlarēnēn hassas olarak belirlenebileceĵi tespit edilmiĸtir. Bºylece 

tersine m¿hendislik yoluyla 3B verileri elde edilen ince cidarlē derin par­alar 3B yazēcēlarla hassas 

olarak ¿retilebilecektir. Ayrēca, sac metal par­alarēn geometrilerinin ºl­¿lmesiyle kalite kontrol 

yapēlarak End¿stri 4.0ôēn alt yapēsēna kolaylēk saĵlamēĸ olacaktēr. 

 

Anahtar kelimeler: 3B tarama yºntemi, sac kalēnlēĵē ºl­¿m¿, End¿stri 4.0 
 

3B TARAMA Y¥NTEMĶYLE SAC METAL PAR¢ALARIN KALINLIK 

DAĴILIMLARININ BELĶRLENMESĶ 

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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¥zet 

Eriyik yığma modelleme tekniği, bilgisayarda tasarlanmış ürünlerin 3 boyutlu bir yazıcı ile kolayca direk 

olarak ürüne dönüşebildiği ve birbirini izleyen birçok katmanlı üretim parametresinin kullanıcı tarafından 

kontrol edilebildiği en yaygın kullanılan yöntemlerden biridir. Ortaya çıkan ürünlerin kalitesi yazıcı üretim 

parametreleri ile kontrol edilmektedir. Bu çalışmada, katman kalınlığı (0.1, 0.2 and 0.3 mm) ve fan hızının 

(3750 ve 2250 rpm) üç boyutlu olarak basılan ABS (Akrilo bütadien stiren) polimerinin çekme özellikleri, 

sertlik, yüzey pürüzlülüğü ve kırılma yüzeylerine ait mikroskobik gözlemlere olan etkisi incelenmiştir. 

Katman kalınlığı 0,1 mm olan ABS numunelerde çekme dayanımı, uzama değerleri diğer numunelere göre 

daha yüksek elde edilmiştir. Bununla birlikte, katman kalınlığının ve fan hızının numunelerin elastikiyeti ve 

sertliği üzerinde etkisi açısından bir farklılık belirlenmemiştir. Fan hızı 2250 rpm olan test numuneleri, fan 

hızı 3750 rpm olan numunelerden daha yüksek çekme dayanımı, daha yüksek uzama ve daha fazla yüzey 

pürüzlülüğü göstermiştir. Test numunelerine ait kırılma yüzeylerinden elde edilen mikroskobik gözlemler 

ile kırılma tipleri, porozite miktarı ve filamanların ergime davranışı incelenmiştir.  

Anahtar Kelimeler: 3 boyutlu yazıcı, ABS, Katman Kalınlığı, Fan hızı, Mekanik Davranış, Mikroskop 

 
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 techniques that allows users to control many 

sequential layering process parameters and can be directly manufactured from computer-generated 3D 

printed products. The quality of the products is controlled by the process parameters of the printers. In 

this study, the effect of three-layer 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) were investigated. It was observed that the 

tensile strength and elongation of the samples with 0.1 mm layer thickness showed the highest results 

when compared with other samples. However, the stiffness and hardness of the ABS samples were not 

affected with layer 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 fracture surface of the samples revealed, failure types, an amount 

of porosity and melting behavior of the filaments were investigated. 

Keywords: 3d printing, ABS, Layer Thickness, Fan Speed, Mechanical Behavior, Microscopy 
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ABSTRACT 
Shape memory alloys are a group of intermetallic materials that exhibit distinctive properties in 

biomedical, aerospace, robotics, mechatronics and many other engineering applications. Among them, 

the nickel-titanium (NiTi) shape memory alloys (SMA) are the most attractive materials due to their 

significant physical and mechanical properties including one-way and two-way shape memory effect, 

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 

thermomechanical 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 higher productivity solutions 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 melting of parts using a high-power 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: Additive Manufacturing, Nickel-Titanium Alloy, Shape Memory Alloys 

Katmanlē Ķmalatla ¦retilen Nikel-Titanyum ķekil Bellekli Alaĸēmlarēn 
¦retim Proseslerinin Karĸēlaĸtērēlmasē 

¥ZET 

ķekil bellekli alaĸēmlar, biyomedikal, havacēlēk, robotik, mekatronik ve diĵer bir­ok m¿hendislik 

uygulamasēnda ayērt edici ºzelliklere sahip olan intermetalik malzeme grubudur. Bunlarēn arasēnda, 

nikel-titanyum (NiTi) ĸekil bellekli alaĸēmlar (ķBA), tek yºnl¿ ve iki yºnl¿ ĸekil bellek etkisi, 

s¿perelastik davranēĸ ve y¿ksek sºn¿mleme katsayēsē gibi ºnemli fiziksel ve mekanik ºzelliklerinden 

dolayē en etkin kullanēlabilen malzemelerdir. Bu malzemenin geleneksel ¿retim yºntemleri kullanēlarak 

geliĸtirilmesi, y¿ksek kimyasal hassasiyet ve termomekanik ºzelliklerden dolayē halen zor bir s¿re­tir. 

Bununla birlikte, son teknolojik geliĸmeler, katmanlē imalat olarak adlandērēlan yeni ¿retim tekniĵini 

ortaya ­ēkarmēĸtēr. Katmanlē imalat, NiTi bileĸenleri i­in geleneksel ergitme ve toz metal¿rjisi 

yºntemlerinden daha etkili, d¿ĸ¿k maliyetli ve y¿ksek ¿retilebilirlik ­ºz¿mleri saĵlamaktadēr. Katmanlē 

imalat yºntemleri i­erisinde yer alan, elektron demet ergitme (EBM) ve direkt se­meli lazer ergitme 

(SLM) iĸlemleri, par­alarēn y¿ksek g¿­l¿ elektron ēĸēnē veya lazer ēĸēnē kullanēlarak doĵrudan 

ergitilmesi ile yeni fērsatlar ortaya ­ēkarmaktadēr. Bu ­alēĸmada, katmanlē imalat ile NiTi alaĸēmēn 

¿retim s¿re­leri arasēnda karĸēlaĸtērma yapēlmēĸtēr. Ayrēca, kullanēlan toz ºzelliklerinin NiTi ĸekil 

bellekli alaĸēm ¿retimine etkisi araĸtērēlmēĸtēr. 

 

Anahtar Kelimeler:  Katmanlē Ķmalat, Nikel-Titanyum Alaĸēm, ķekil Bellekli Alaĸēmlar 
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¥zet 

M¿hendislik; ileriye (normal) ve tersine m¿hendislik olarak ikiye ayrēlēr. Bunlardan ileriye m¿hendislik, 
normalde ve genelde m¿hendislerin yaptēĵē iĸ ve ­alēĸmalarē yansētēr. Burada s¿re­, problem 
tanēmēndan tasarēm ve imalata doĵru ilerler ve geliĸir. Tersine m¿hendislikte ise s¿re­ tersten iĸler. 
Yani burada iĸlem, mevcut bir ¿r¿n¿ inceleme/analiz sonrasē bunun yeniden tasarēmē, geliĸtirilmesi ve 
imali ĸeklinde s¿rer. Bu tebliĵ, tersine m¿hendislik konusunda yapēlan bir ­alēĸmayē i­ermektedir. 
¢alēĸma kapsamēnda; mevcut ve g¿ncel tersine m¿hendislik yaklaĸēmlarē hakkēnda ayrēntēlē bir kaynak 
araĸtērmasē yapēlmēĸtēr. Ayrēca, tersine m¿hendislik yaklaĸēmē uygulayacak tasarēmcēlara kaliteli destek 
saĵlayacak yeni bir imalat i­in tasarēm iĸlem modeli de ºnerilmektedir. 

Anahtar Kelimeler: Tersine m¿hendislik, Bilgisayar destekli tasarēm, Ķmalat ve montaj i­in tasarēm 

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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Abstract 

The development in additive manufacturing technology facilitates the production of the final product 

for varied applications; such as mechatronics, robotics, aerospace and biomedical devices. The soft 

mechanical property is one of the desired parameters for these applications. The final product can be 

easily manufactured through the additive manufacturing process compared to the conventional casting 

technique. In this study, the prerequisite for material selection and manufacturing parameters in 

additive manufacturing investigated for the soft products. 

Keywords: Soft product, Additive manufacturing, Flexible filament 

¥zet 

Katmanlē imalat teknolojisindeki geliĸmeler mekatronik, robotik, havacēlēk ve biyomedikal ¿r¿nler 

gibi bir­ok farklē uygulamanēn ¿retim yapēlmasēna olanak saĵlamaktadēr. Bu uygulamalardaki istenen 

parametrelerden biri de esnek mekanik ºzelliklere sahip olunmasēdēr. Geleneksel dºk¿m teknolojisi 

kullanēlarak yapēlan ¿retimle karĸēlaĸtērēldēĵēnda katmanlē imalat tekniĵi bir­ok a­ēdan daha kolay son 

¿r¿ne eriĸilebilen bir tekniktir. Bu ­alēĸmada, esnek ¿r¿n elde edilmesi i­in katmanlē imalat 

teknolojisinde malzeme se­imi ve imalat parametreleri ile ilgili gerekli ºn ĸartlar araĸtērēlmēĸtēr.  

Anahtar Kelimeler: Esnek ¿r¿n, Katmanlē Ķmalat, Esnek filament 
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¥zet 

Artan d¿nya n¿fusuyla beraber motorlu ara­larēn kullanēmēna her ge­en g¿n yenileri 

eklenmektedir. Ara­larēn egzoz gazlarēndan kaynaklanan kirlilik ise ºnemli bir sorun teĸkil 

etmektedir. Bu problemin giderilmesine yºnelik bir­ok ­alēĸma uygulanmēĸtēr. Bununla 

beraber ilk adēm Amerika ve Avrupaôda emisyon oranlarē i­in standartlar getirilmesiyle 

atēlmēĸtēr. Bu kēsētlamalara uyma ĸartē ile yapēlan ­alēĸmalar sonrasēnda katalitik konvertºr 

ortaya ­ēkmēĸtēr. Katalitik konvertºrler en ºnemli kēsēmlarēndan biri katalizºrlerdir. 

Katalizºrler seramik malzeme ¿zerine emdirilerek temizleme iĸlemini yapmaktadēr. 

Seramiĵin kullanēm alanlarēndaki farklēlēĵē 3 boyutlu baskē teknolojileri yºntemi kullanēlarak, 

¿retilmesi m¿mk¿n olmaktadēr. 

Anahtar kelimeler: Katalitik konvertºr, Seramik, 3 Boyutlu Yazēcē 

APPLICATIONS OF THREE -DIMENSIONAL PRINTERS BY THE CATALYTIC 

CONVERTERS USED IN CERAMIC PARTS THE AUTOMOTIVE SECTOR   

Abstract 

With the increasing world 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 introducing 

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 catalysts are impregnated on the 

ceramic material and 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 

Eklemeli Ķmalat ile geleneksel yºntemlere kēyasla kompleks formdaki 3B par­alarēn daha kolay, d¿ĸ¿k 
maliyetli ve hēzlē ¿retimi m¿mk¿nd¿r. AM teknolojileri arasēnda en pop¿ler ve ucuz yºntem Ergiyik 
Biriktirme Yºntemiôdir (Fused Deposition Modeling - FDM). Son yēllarda, bu teknoloji ile son kullanēma 
hazēr par­alarēn doĵrudan imalatēna ilgi artmēĸtēr. Ancak FDM baskēlē par­alarēn d¿ĸ¿k mekanik 
ºzellikleri, bu kapsamda yaygēn bi­imde uygulanmasēnē ºnleyen temel bir problemdir. Bu ­alēĸmada, 6 
mm uzunluĵunda karbon elyaf takviyeli akrilonitril-butadien-stiren (ABS) kompozit filamentlerin ¿retimi 
ve FDM 3B baskēsēnēn fizibilitesi ilk kez yayēnlanmaktadēr. Bu ­alēĸma ile, 6 mm uzunluĵunda karbon 
elyaf takviyesi ile par­a mukavemetinin ºnemli ºl­¿de iyileĸtirilebileceĵine karĸēn; esneklik ve 
iĸlenebilirliĵin artan takviye i­eriĵi ile azaldēĵē bulgularē not edilmiĸtir. Ayrēca yazdērma deseninin 
mekanik ºzelliklere etkisi de ­alēĸma kapsamēnda incelenmiĸtir. 

Anahtar Kelimeler: Hēzlē prototipleme, 3B baskē, Kompozit filament, Karbon fiber takviyeli polimer 
(CFRP) 

ADDĶTĶVE MANUFACTURĶNG OF CARBON FĶBER REĶNFORCED 
PLASTĶC COMPOSĶTES BY FUSED DEPOSĶTĶON MODELLĶNG: 
EFFECT OF PROCESS PARAMETERS ON TENSĶLE PROPERTĶES 

 

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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¥zet 

Eklemeli Ķmalat, Bilgisayar Destekli Tasarēm (BDT) verisinden ince tabakalar ĸeklinde model veya 

ger­ek par­alar imalini i­erir. Bu yºntemle oluĸturulan model/par­alar ­eĸitli iĸ ve iĸlemlerde 

kullanēlabilir (testler, boyut kontrol¿, dºk¿m model, m¿ĸteriye teklif, prototip veya ger­ek par­a gibi). 

Son yēllarda bu alanda bir­ok yºntem ve teknoloji geliĸtirilmiĸtir. Bunlar: Ergiyik birikimli 

modelleme, Se­ici lazer sinterleme, Elektron ēĸēnē ile iĸleme, Stereolitografi, 3B baskē, ¢ok 

p¿sk¿rtmeli modelleme, Katmanlē nesne imalatē, Lazerle yapēlan net bi­imlendirme vb. gibi 

yºntemlerdir. Bu yºntemler ile kolay, hēzlē, ucuz ve otomatik modeller geliĸtirilebilir. Bu bildiride 

eklemeli imalat yºntem ve teknolojilerinin genel durumu, konu hakkēnda yapēlan araĸtērmalar, 

geleceĵi ve ­eĸitli sorunlarē ele alēnmaktēr. 

Anahtar Kelimeler:  Eklemeli imalat, Hēzlē prototip oluĸturma, Tersine m¿hendislik 

AN OVERVI EW OF THE DEVELOPMENTS OF ADDI TIVE MANUFACTURI NG 

Abstract 

Additive Manufacturing is intended to produce 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, prototypes and even real 

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, Multi-jet 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, researches about the subject, the future and various problems are discussed. 

Keywords: Additive manufacturing, Rapid prototyping, Reverse engineering 
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