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Tirkiye

Katmanli Imalat ve Konvansiyonel Yéntemler icin
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Attaran, M. (2017). Additive Manufacturing: The Most Promising Technology to Alter DVS 2

the Supply Chain and Logistics. Journal of Service Science and Management,
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Icerik

« Uretim yéntemlerinin siniflandirilmasi

e Katmanl imalat yontemlerinin
- Genel ozellikleri
- Kullanim alanlari

e Katmanl imalat yontemlerinin siniflandiriimasi
- Elektron isini

- Laserisini

- Ark

e Ozet

e Kaynakca

DVS 3
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Ashby, M. F. (1999). Materials selection in mechanical design. Butterworth-Heinemann. DVS
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Katmanli Imalat yontemleri

1. CAD
model

S o |
dmgmori.com

(+) Net sekil
(+) Karmasik tasarimlar

2. Katmanlara
bolme

(+) Etkili malzeme kullanimi
(+) Cevre dostu

(+) Metal, polimer, kompozit ve seramik

. malzemeler
3. Uretim

(-) Uretim hizi
(-)  Uriin boyut siniri

(-) Ikincil bir islem gerekliligi

liveroomlk.medium.com

Lelaporte, P., & Alloncle, A. (2016). [INVITED] Laser-induced forward transfer: A high DVS
resolution additive manufacturing technology. Optics & Laser Technology
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Tirkiye

Katmanli Imalat yontemlerinin uygulama alanlari

1. Prototip yapimi 2. Medikal, otomotiv, uzay ve havacilik

- ——

metal-am.com/introduction-to-metal-additive-manufacturing-and-3d- D\/S 6
printing/applications-for-additive-manufacturing-technology
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Katmanli imalat Yontemlerinin Siniflandirilmasi A
<
\o.f
IAMQS
Laser Isini Elektron Isini Ark
| PBF-LB | pBF-EB || DED-Ark
DED-Ark-
| DED-LB | DED-EB = e

IAMQS (Katmanli imalat
Vasiflandirma Katalogu, Versiyon 1.3)

International Additive Manufacturing Qualification System, “Additive Manufacturing DVS
Qualifications,” IAMQS, 2019. www.ewf.be/additive-manufacturing.
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Laser Isini / PBF-LB
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Substrate E]

Katman kalinhgi: 120 pm — 150 pm
Laser tipleri: Nd-YAG Laser

- - Asal Gaz
Fiber Optic L - itm
Iber Uptic Laser PBF-LB:} SLM (Eritme)

Ortami :
(égczzirl;\?;elraser (Ar, He) - SLS (Sinterleme)

Lee, Hyub et. al. (2017). Lasers in additive manufacturing: A review. International Journal of DVS 8
Precision Engineering and Manufacturing-Green Technology.
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Build direction

Build direction ™

Build direction

Anizotropik Davranis / Tarama Yoninun Etkisi

O

LS| SLV

X2CrNiMo17-12-2

Uretim Cekme Akma dayanci % Uzama
dogrultusu | dayanci (MPa) (MPa)
YX 668 = 3 397+ 3 371
XZ 695+ 3 423% 3 41+ 1.9
ZX 564+ 3 387X 3 35+ 0.6
Dokiim 551 205 60

Hamza et. Al. (2017) Hamza Hassn Alsalla, Available at: effect-of-build-orientation-on-the-surface-quality-

microstructure-and-mechanical-properties-of-selective-laser-melting-316l-stainless-steel

DVS
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Yigma Stratejisi
Capraz tarama metodu

Y Ontemin avantajlari:
* Yiiksek ylizey kalitesi
« ¢ gerilmelerin azalmasi

* Carpilmanin azalmasi

US5155324A - Method for selective laser sintering with layerwise cross-scanning. (1992, DVS 10
October 13). Google Patents. https://patents.google.com/patent/US5155324A/en
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Elektron Isini

DED-EB

Vakum altinda

Electron Beam Freeform Fabrication, EBF3. (n.d.). TECHNIQUE AND KNOWLEDGE TRANSFER | Find Suppliers, Processes & DVS 11
Material. https://www.manufacturingguide.com/en/electron-beam-freeform-fabrication-ebf3
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N&Iti tavlama sicakhg (1050 °C)
o
'; p -dontsiim sicakh@ (575 “C)
=
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Laser isini Elektron isini
10’ 10’ 10° 10°
Zaman (s)
Ti-6Al-4V

Sing, Swee et. Al.. (2015). Laser and electron-beam powder-bed additive manufacturing of metallic implants: A review on processes, DVS 12
materials and designs. Journal of orthopaedic research : official publication of the Orthopaedic Research Society.
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DED-Ark

MAG MIG Plazma

e Ar-CO2 * Ar

« Ar-C02-02 * Ar-He

- Yiksek yigma verimliligi - Dlslk ylzey kalitesi

- Yiksek tretim hiz - ikinci bir isleme

gereksinimi

- Haznesiz uretim
- Karmasik sekiller icin
- Buyuk geometri kapasitesi uygun degil.

- Disiik maliyet

DVS 13
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DED-Ark Hibrit

DVS 14
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DED-Ark Hibrit

«Ark yonteminin dusuk
enerji yogunlugu / diisiik.
termik gradyan» -

l

Kolumnar taneler

l

50 kN «Dinamik yeniden
kristallenme»

l

Eseksenli taneler

l

- Slrdnme - Mikro yapl
- Dayancg degerleri - Artik gerilim
- Slneklik degerleri - Carpilma
- Anizotropik
davranis
Sefene, E. et. al. (2022). Metal hybrid additive manufacturing: State-of-the-art. Progress in Additive Manufacturing. DVS 15

Cunningham, C,. et. Al. (2018). Invited review article: Strategies and processes for high quality wire arc additive manufacturing. Additive Manufacturing.


Sunucu Notları
Sunum Notları
The most dominant grain growth occurs in the preferred crystallographic orientations that correspond with the maximum thermal gradient. Due to the relatively low energy density of the electrical arc which results in low thermal gradient and low solidification rate [26], the heat sink effect of the substrate [27] can result in pronounced columnar grain growth aligned transverse to the weld direction as shown in Fig. 2 [28]. This grain growth can progress without interruption due to minimal grain nucleation mechanisms in WAAM, and consequently provides conditions for development of substandard and anisotropic mechanical properties
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Ozet

Laser isini Elektron isini

%

Uretim hizi

| %

Yizey kalitesi / Ol¢li hassasiyeti

Uriin boyutu
| i >

Ekipman fiyati

Electron Beam Freeform Fabrication, EBF3. (n.d.). TECHNIQUE AND KNOWLEDGE TRANSFER | Find Suppliers, Processes & DVS 16
Material. https://www.manufacturingguide.com/en/electron-beam-freeform-fabrication-ebf3
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Kaynakca
e Attaran, M. (2017). Additive Manufacturing: The Most Promising Technology to Alter the
Supply Chain and Logistics. Journal of Service Science and Management

* Ashby, M. F. (1999). Materials selection in mechanical design. Butterworth-Heinemann.

* Lelaporte, P, & Alloncle, A. (2016). [INVITED] Laser-induced forward transfer: A high
resolution additive manufacturing technology. Optics & Laser Technology

¢ metal-am.com/introduction-to-metal-additive-manufacturing-and-3d-printing/applications-
for-additive-manufacturing-technology

* International Additive Manufacturing Qualification System, “Additive Manufacturing
Qualifications,” IAMQS, 2019. www.ewf.be/additive-manufacturing.

* Lee, Hyub et. al. (2017). Lasers in additive manufacturing: A review. International Journal of
Precision Engineering and Manufacturing-Green Technology.

* Hamaza et. Al. (2017) Hamza Hassn Alsalla, Available at: effect-of-build-orientation-on-the-
surface-quality-microstructure-and-mechanical-properties-of-selective-laser-melting-316l-
stainless-steel
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Kaynakca

US5155324A - Method for selective laser sintering with layerwise cross-scanning. (1992,
October 13). Google Patents.

Electron Beam Freeform Fabrication, EBF3. (n.d.). TECHNIQUE AND KNOWLEDGE TRANSFER |
Find Suppliers, Processes & Material.

Sing, Swee et. Al.. (2015). Laser and electron-beam powder-bed additive manufacturing of
metallic implants: A review on processes, materials and designs. Journal of orthopaedic
research : official publication of the Orthopaedic Research Society. 34. 10.1002/jor.23075.

Gibson, I., Rosen, D., & Stucker, B. (2014). Additive manufacturing technologies: 3D printing,
rapid Prototyping, and direct digital manufacturing. Springer.

Sefene, E. et. al. (2022). Metal hybrid additive manufacturing: State-of-the-art. Progress in
Additive Manufacturing.

Cunningham, C,. et. Al. (2018). Invited review article: Strategies and processes for high quality
wire arc additive manufacturing. Additive Manufacturing.
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https://patents.google.com/patent/US5155324A/en
https://www.manufacturingguide.com/en/electron-beam-freeform-fabrication-ebf3

A

GSl SLV

Tirkiye

Tavsiye

lan Gibson - David Rosen
Brent Stucker

Additive
Manufacturing

Technologies

3D Printing, Rapid Prototyping, and
Direct Digital Manufacturing

Second Edition

@ Springer

O
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2010, 2015

DVS 19
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Tesekklirler.

GSI — Gesellschaft fiir Schweitechnik International mbH DVS 20
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