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AKIS

= Eklemeli Imalat

= Eklemeli ve Talasl Imalat

= Eklemeli Imalat Yontemleri

» Cok Eksenli Sistemlerin Avantajlar

= Cok Eksenli Sistemler Icin Yazilim ve
Algoritmalar

= Beklenen Gelismeler
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Eklemeli Imalat

= Hizli Prototipleme/Ornekleme
= 3B Yazdirmao

= 3B Yazicilar

= 3B Baski

= Katmanli Uretim/Imalat

= Eklemeli Uretim/imalat
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Surec Zinciri

Tasarmin STL Uretim 3B

M107

G10

M106 S255

G1 F2400 X37.500 Y60.000 E71.982
G1 F2400 X60.000 Y37.500 E75.800
G1 F2400 X82.500 Y60.000 E79.618
G1 F2400 X82.000 Y60.000 E79.678
G1 F2400 X60.000 Y82.000 E83.412
G1 F2400 X38.000 Y60.000 E87.145
G1 F2400 X60.000 Y38.000 E90.879
G1 F2400 X82.000 Y60.000 E94.613
G1 F2400 X81.500 Y60.000 E94.673

Yozmmlormdo Formatina Yozmmlndo Dosyasinin Yazicida
Tasarm DANUstUruimesi Dilimleme lletilmesi Uretim
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Eklemeli ve Talash Imalat

' Talasl
%

Eklemeli
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Eklemeli ve Talash Imalat

= Jretim hiz

= Tasarnm ve Uretim sureci
= Geometrik karisiklk

= Boyutsal dogruluk

» Programlama zorlugu

= Malzeme cesitliligi

= Maliyet
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Eklemeli ve Talash Imalat

= [slevsel parcalar

= Ozel fikstUrler

= Atlk malzeme

= Malzeme tedarik zinciri
= Eniyilenmis geometriler
= Ekonomik model
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Friyik Filament ile Imalat (FFF)

= Eriyik YIgma Modelleme (FDM)
= Eksfruzyon

Q.‘ .
A\

= LUle kafas 5

= Destek yapilari ==

= En cok kullanilan s,
* Fn ucuz |

= PLA, ABS, PETT, vb. !

https:.//www.3dhubs.com
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Foto-polimerizasyon

= Stereolifografi (SLA)
= Fofo-polimer, recine

= Cesitli malzemeler
= Destek yapllari -

= Lazer

= YUksek dogruluk

" YUksek yUzey kalitesi NG|
» Tankta kalan recine htps://www.3dhubs.com
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Savyisal Isik Isleme (DLP)

= Foto-polimer, recine
= SLA benzeri

= TUM katmanin birden kurlenmesi

r'd
o N
~ o S
K
I - CAD Modeli 11 - STL Modeli Il - Dilimler IV - Veri Sikigtirma
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Secici Lazer Sinterleme (SLS)

» Toz malzeme

= JOoz serme — =
= Lazer
= FUzyon Sy
= 0.5T;, < T < T S

= Ozel destek yapisiz 1
= ]:1:1 ¢

https://www.3dhubs.com
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Nesne Yapistirma (LOM)

= Lazer

= KesiCl

= Ozel destek yapisiz
= Yapiskanlar

= Cesitl malzemeler

= Gerl donusturulebilir
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Malzeme Puskurtme (MJ)

= Polyjet
= Multijet ==
= Foto-polimer, recine
» Renkli parcalar
= YUksek ¢cozunurluk }
= Cesitl ozelliklerde malzemeler hitesiiwww3dnups.com
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Baglayici PUskUrtme (BJ)

= Renkli UrOnler ™ N
= BUyUk ve karmasik e =
geometriler ,\}\
= DUSUK \
mekanik ozellikler I =
= YUksek { r
yuzey p U rUZl U | U Q U \ ./;’r’rps://WWW.Sdhubs.com
= Plastik, metal, seramik, kum, vb.

g ——
g ——
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Yonlendirilmis Enerji YIgma (DED)

= Dayanimi yuksek parcalar

= Farkll metaller (toz ya da tel)
= BUuyuk parcalar
= Tamir

= YUzey kaplamao e
= YUksek maliyet 1 D |
= YUksek yuzey pUruzlUlUQU  nipsymww.adnatives.com
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Cok Eksene Uygun
Eklemeli Imalat Yontemleri

= Eriyik Filament ile Imalat

= YOnlendiriimis Enerji YIgmao
* Malzeme Puskurtme

= Tek Ark Eklemeli Imalat
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Cok Eksenli Eklemeli Imalat
Yontemlerinin Avantajlari

= Desteksiz ya da az destek ile imalat
= Kisa sure
= DUSUk malzeme kullanimi
= DUsUk yUzey puruzlOlugu ()
= Karmasik parcalarin uretim kolaylgi
= Bagimsiz katalarin kullanimi
= Genis baskl alani
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Cok Eksenli Eklemeli Imalat
Malzeme Puskurtme

Mk . Attaching force
4 .- 5-axis motion Tool on tool tip
ll N 5 Z A .....
. F \ X .
! Fiber optic cable \ ) 3
LED with ! Y Teflon film |
power supply | ]

Focusing lens

Newly cured :

Built part resin portion
+ - _ Attaching force”
Computer control Resin on built part

A layerless AM process based on CNC accumulation
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Cok Eksenli Eklemeli Imalat
Molzeme P I< ’rme

Dobot Controller

@ T
| (3) )
PCLE Arduino UNORS] Relay

|® :
Nozzle Light source
controller controller

Droplets E 3 %

Light spot

Rear arm

Development of a Robotic Arm Based Hydrogel Additive
Manufacturing System for In-Situ Prinfing
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Cok Eksenli Eklemeli Imalat
Icin Yazihm ve Algoritmalar

(I
It

i
|

-
..- 8
_A»

Reduction of support structures and building time by optimized path
planning algorithms in multi-axis additive manufacturing
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Cok Eksenli Eklemeli Imalat
Icin Yazihm ve Algoritmalar

Unprocessed

(c) ¢

um

Support-Free Volume Printing by Multi-Axis Motion
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Cok Eksenli Eklemeli I

Icin Yazilim ve Algoritrr

alat
alar

Fpr = 1.71 kN

(d)

Reinforced FDM: Multi-Axis Filament Alignment with Controlled

Anisotropic Strength

Doc. Dr. Ulas Yaman
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Beklenen Gelismeler

= Bircok robot kolu ile imalat
= Gelismis acik kaynak dilimleme
yazilimlar

= Farkll eklemeli imalat yontemlerinin
roboftlar ile uygulanmasi

= BUyUk parcalarnn/yapilarin
imalati/insasi
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Sonuclar

» Eklemeli imalat

= Cok eksenli kullanima uygun
yontemler

=FFF, MJ, DED, WAAM
» Cok eksenli sistemlerin avantagjlari
= Gerekli 6zel yazilimlar

= [lerleyen yillarda yayginlasmasi
beklenmekte

Cok Eksenli Eklemeli imalat @ Doc. Dr. Ulas Yaman



()

Tesekkurler!

uyaman@metu.edu.ir



