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Manufatura por Remoção de Material 

Manufatura	tradicional	-	subtrativa Manufatura	aditiva

1.	Fundamentos	da	manufatura	aditiva
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Fonte:	3D	printing	-	https://
3dprint.com/119885/wake-
forest-3d-printed-tissue/
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Fonte:	Additive	Manufacturing	Research	Group	–	Loughborough	University	
http://www.lboro.ac.uk/research/amrg/about/
the7categoriesofadditivemanufacturing/
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Fonte:	Delloite	University	Press	

Fonte:	Additive	Manufacturing	Research	Group	
–	Loughborough	University	-	http://
www.lboro.ac.uk/research/amrg/about/
the7categoriesofadditivemanufacturing/
vatphotopolymerisation/

https://youtu.be/oNpAnBhgIIs

1.1	Tecnologias	LASER
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Fonte:	Additive	Manufacturing	Research	Group	–	Loughborough	University	
http://www.lboro.ac.uk/research/amrg/about/the7categoriesofadditivemanufacturing/powderbedfusion/

https://youtu.be/oO77VKDB89I
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Fonte: EOS https://www.youtube.com/watch?v=O6ChlcBBmj4

https://www.youtube.com/watch?v=O6ChlcBBmj4
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https://www.youtube.com/watch?v=Y-dTc8_3dU0
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Fonte:	Additive	Manufacturing	Research	Group	
–	Loughborough	University	
http://www.lboro.ac.uk/research/amrg/about/
the7categoriesofadditivemanufacturing/
materialextrusion/

https://youtu.be/
J4OQQ9bA6g0

1.3	Tecnologias	de	extrusão
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Fonte:	Delloite	University	Press	

Fonte:	Additive	Manufacturing	Research	Group	–	Loughborough	University	
http://www.lboro.ac.uk/research/amrg/about/the7categoriesofadditivemanufacturing/
directedenergydeposition/

https://www.youtube.com/watch?
v=Pjqysyy1ySs

https://www.youtube.com/
watch?v=ylMftRD5DhU

1.3	Tecnologias	de	extrusão
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1.3	Tecnologias	de	extrusão

Fonte:	BeAM	-	https://www.youtube.com/watch?v=oL7bMhPTtDI

https://www.youtube.com/watch?v=oL7bMhPTtDI
https://www.youtube.com/watch?v=oL7bMhPTtDI
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1.3	Tecnologias	de	extrusão

Fonte:	Romi	-	https://www.youtube.com/watch?v=nD9mrJ5Tx6Q&t=22s
Fonte:	Romi	-	https://www.youtube.com/watch?v=2OQ2HUPlMHU

https://www.youtube.com/watch?v=nD9mrJ5Tx6Q&t=22s
https://www.youtube.com/watch?v=nD9mrJ5Tx6Q
https://www.youtube.com/watch?v=2OQ2HUPlMHU
https://www.youtube.com/watch?v=2OQ2HUPlMHU


15

SEP	0605	-	Automação	da	Produção
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Fonte:	Romi	-https://www.youtube.com/watch?v=fqmD9REdPJg

https://www.youtube.com/watch?v=fqmD9REdPJg
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Fonte:	Delloite	University	Press	

https://www.youtube.com/
watch?v=oi0JEhGqTuU

Fonte:	Additive	Manufacturing	Research	Group	
–	Loughborough	University	
http://www.lboro.ac.uk/research/amrg/about/
the7categoriesofadditivemanufacturing/
materialjetting/	

1.4	Tecnologias	de	jato
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Fonte:	Delloite	University	Press	

Fonte:	Additive	Manufacturing	Research	Group	
–	Loughborough	University	http://
www.lboro.ac.uk/research/amrg/about/
the7categoriesofadditivemanufacturing/
binderjetting/	

https://youtu.be/ONMYx1yhJuo

1.4	Tecnologias	de	jato
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Fonte:	Delloite	University	Press	

Fonte:	Additive	Manufacturing	Research	Group	–	Loughborough	University	
http://www.lboro.ac.uk/research/amrg/about/the7categoriesofadditivemanufacturing/sheetlamination/	

https://www.youtube.com/
watch?v=GUvnz0borAI&t=30s

“Laminated object manufacturing (LOM). Laminated 
object manufacturing (LOM) uses a similar layer by layer 
approach but uses paper as material and adhesive 
instead of welding. The LOM process uses a cross 
hatching method during the printing process to allow for 
easy removal post build. Laminated objects are often 
used for aesthetic and visual models and are not suitable 
for structural use.”

1.5.	Tecnologias	de	laminação
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Fonte:	Delloite	University	Press	

https://youtu.be/oNpAnBhgIIs	

https://youtu.be/
oO77VKDB89I	

https://youtu.be/J4OQQ9bA6g0	

https://www.youtube.com/
watch?v=oi0JEhGqTuU	

https://www.youtube.com/
watch?v=GUvnz0borAI&t=30s	

1.6	Fundamentos	da	manufatura	aditiva	-	Quadro	resumo

https://youtu.be/oL7bMhPTtDI 

https://youtu.be/oNpAnBhgIIs
https://youtu.be/oO77VKDB89I
https://youtu.be/oO77VKDB89I
https://youtu.be/J4OQQ9bA6g0
https://www.youtube.com/watch?v=oi0JEhGqTuU
https://www.youtube.com/watch?v=oi0JEhGqTuU
https://www.youtube.com/watch?v=GUvnz0borAI&t=30s
https://www.youtube.com/watch?v=GUvnz0borAI&t=30s
https://youtu.be/oL7bMhPTtDI
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1.7	Fundamentos	da	manufatura	aditiva	-	Aplicações	em	
potencial

Tema Link

3D	opportunifes	for	product	design
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-product-design-and-development.html

3D	opportunifes	and	the	digital	thread
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-digital-thread-in-manufacturing.html

3D	opportunifes	for	scan,	design	and	analyze
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-digital-thread-in-manufacturing-scan-design-analyze.html

3D	opportunity	and	cyber	risk	management
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-cyber-risk-management.html

3D	opportunity	for	producfon
hgps://www2.deloige.com/insights/us/en/deloige-review/issue-15/
addifve-manufacturing-business-case.html

3D	opportunity	for	tooling
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-3d-opportunity-in-tooling.html

3D	opportunifes	for	quality	assurance	and	parts	
qualificafon

hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-quality-assurance-in-manufacturing.html

3D	opportunity	for	the	supply	chain
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-3d-prinfng-supply-chain-transformafon.html

3D	opportunifes	for	end-user	products
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-end-use-products.html

3D	opportunifes	for	life	cycle	assessments
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-in-lca-analysis.html

3D	opportunity	for	business	capabilifes
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-business-capabilifes.html

3D	opportunity	for	electronics
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-3d-printed-electronics.html

3D	opportunifes	for	aerospace	and	defense
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-3d-opportunity-in-aerospace.html

3D	opportunifes	for	automofve	industry
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-3d-opportunity-in-automofve.html

3D	opportunifes	for	technology,	media	and	
telecommunicafons

hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-in-technology-media-telecom-tmt-industry.html

3D	opportunifes	for	food
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-in-the-food-industry.html

3D	opportunity	for	healthcare
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-fda-regulafons-medical-devices.html

3D	opportunifes	for	medical	technology
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-3d-opportunity-in-medtech.html

3D	opportunity	for	life
hgps://www2.deloige.com/insights/us/en/deloige-review/issue-19/3d-
prinfng-for-humanitarian-acfon.html

3D	opportunity	for	standards
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
addifve-manufacturing-standards-for-3d-printed-products.html

3D	opportunity	for	engineers
hgps://www2.deloige.com/insights/us/en/deloige-review/issue-18/
behavioral-research-for-3d-prinfng-adopfon.html

3D	opportunifes	for	talent	gap
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-talent-gap-workforce-development.html

3D	opportunifes	for	intellectual	property	and	risks
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-intellectual-property-risks.html

3D	opportunity	for	blockchain
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-
prinfng-blockchain-in-manufacturing.html

3D	opportunity	for	adversaries
hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/
nafonal-security-implicafons-of-addifve-manufacturing.html

https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-product-design-and-development.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-digital-thread-in-manufacturing.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-digital-thread-in-manufacturing-scan-design-analyze.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-cyber-risk-management.html
https://www2.deloitte.com/insights/us/en/deloitte-review/issue-15/additive-manufacturing-business-case.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-3d-opportunity-in-tooling.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-quality-assurance-in-manufacturing.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-3d-printing-supply-chain-transformation.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-end-use-products.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-in-lca-analysis.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-business-capabilities.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-3d-printed-electronics.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-3d-opportunity-in-aerospace.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-3d-opportunity-in-automotive.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-in-technology-media-telecom-tmt-industry.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-in-the-food-industry.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-fda-regulations-medical-devices.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-3d-opportunity-in-medtech.html
https://www2.deloitte.com/insights/us/en/deloitte-review/issue-19/3d-printing-for-humanitarian-action.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/additive-manufacturing-standards-for-3d-printed-products.html
https://www2.deloitte.com/insights/us/en/deloitte-review/issue-18/behavioral-research-for-3d-printing-adoption.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-talent-gap-workforce-development.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-intellectual-property-risks.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-blockchain-in-manufacturing.html
https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/national-security-implications-of-additive-manufacturing.html
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2.	Digital	Thread	para	manufatura	aditiva	(DTMA)
Definição

Fonte:	Delloite	University	Press	

hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-prinfng-digital-thread-in-manufacturing.html

https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-digital-thread-in-manufacturing.html
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2.	Digital	Thread	para	manufatura	aditiva	(DTMA)
Gestão	do	risco	cibernético

Fonte:	Delloite	University	Press	

hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-prinfng-digital-thread-in-manufacturing.html

https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-digital-thread-in-manufacturing.html
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2.	Digital	Thread	para	manufatura	aditiva	(DTMA)
Gestão	do	risco	cibernético

Fonte:	Delloite	University	Press	

hgps://www2.deloige.com/insights/us/en/focus/3d-opportunity/3d-prinfng-digital-thread-in-manufacturing.html

https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-digital-thread-in-manufacturing.html
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3.	Novos	modelos	de	negócios
Modelos	de	negócio	com	manufatura	aditiva

	

there is a larger inherent threat of AM: In combination with improved 3D-scanning
and reverse-engineering capabilities, AM also poses severe risks to the intellectual
property rights of product designs (Kurfess and Cass 2014). In the end, AM means
digital production, starting with full digital representations of the output. Copying a
physical product and converting it into shareable 3D design data might become as
easy as copying a printed document or sharing ordinary computer files—similar
developments led to disruptive change in the music industry (Wilbanks 2013). The
issue of property rights in an age of digital product designs is one of the most severe
economic consequences of AM. In the end, we believe it will be the clever design of
ecosystems and business models, turning this threat into an opportunity, which will
determine the economic potential of AM.

4.3 AM Ecosystem

Economic consequences of AM can hardly be discussed at a single user level. As
coined by Jennifer Lawton (president at MakerBot), “3D printing is an ecosystem,
not a device” (Conner 2013). Thus, it is important to develop an understanding of
the different elements that constitute this ecosystem which go far beyond sole
manufacturing resources and industrial users. Figure 4.1 provides an overview of
the components of such an ecosystem.

Though AM is a manufacturing technology, it needs to be considered in the
context of digital value chain activities (Brody and Pureswaran 2013; Rayna and
Striukova 2014). This is why the ecosystem encompasses activities along a com-
bination of both a conventional manufacturing value chain and a digital value chain
of content (product design) creation and distribution. Manufacturing value chains

Fig. 4.1 AM ecosystem
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Fonte, Piller et al., 2015 DOI 10.1007/978-3-319-12304-2_4 

J. Savolainen and M. Collan, How Additive Manufacturing Technology Changes 
Business Models? – Review of Literature , Additive Manufacturing 32 (2020) 
101070 , https://doi.org/10.1016/j.addma.2020.101070

https://www2.deloitte.com/insights/us/en/focus/3d-opportunity/3d-printing-digital-thread-in-manufacturing.html
https://doi.org/10.1016/j.addma.2020.101070
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Complemente	o	seu	estudo!

• Consulte	o	material	adicional	desta	aula	disponível	no		e-
disciplinas!	


