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1. Fundamentos da industria 4.0

; ] Figure 1. A history of industrial revolutions: Industry evolution with key developments
* Industria 4.0

v

Late 18th century Beginning of 20th century 1970s—-2000s 2010 onward
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Sources: Germany Trade & Invest, “INDUSTRIE 4.0—Smart manufacturing for the future,” July 1, 2014; National Academy ot Science and
Engineering, “Securing the future of German manufacturing industry: Recommendations for implementing the strategic initiative Industry 4.0,”
April 2013; Deloitte analysis.

Graphic: Deloitte University Press | DUPress.com

Fonte: Delloite, Industry 4.0 and manufacturi
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1. Fundamentos da industria 4.0

* Industria 4.0

“The fourth industrial revolution: Towards
intelligent and flexible production

Industrie 4.0 combines production methods with
state-of-the-art information and communication
technology. The driving force behind this
development 1s the rapidly increasing digitisation
of the economy and society. It 1s changing the
future of manufacturing and work 1n Germany: In
the tradition of the steam engine, the production
line, electronics and IT, smart factories are now
determining the fourth industrial revolution.”

https://www.bmbf.de/de/zukunftsprojekt-industrie-4-0-848.html

Fonte: 2018 Federal Ministry for Economic Affairs and Energy www.bmwi.de
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1. Fundamentos da industria 4.0
* Industria 4.0

“The technological foundation 1s provided by
intelligent, digitally networked systems that will
make largely self-managing production processes
possible: In the world of Industrie 4.0, people,
machines, equipment, logistics systems and
products communicate and cooperate with each
other directly. Production and logistics processes
are 1ntegrated intelligently across company
boundaries to make manufacturing more efficient

and flexible.”

Fonte: 2018 Federal Ministry for Economic Affairs and Energy www.bmwi.de
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1. Fundamentos da industria 4.0

* Plataforma Industria 4.0

CONTACT NEWS GLOSSARY DE

mPLATTFORMM®E * Federal Ministry Federal Ministry

for Economic Affairs of Education
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Hannover Messe 2018 - Plattform Industrie 4.0
Leaders’ Dialogue

The Leaders’ Dialogue will address questions surrounding the future of work and education as well as new

business models in the context of Industrie 4.0.
O @ @ 0o @ ; .

“Plattform Industrie 4.0’s primary objective 1s to secure and develop Germany’s top
international position in industrial manufacturing. The platform aims to promote digital
structural change and to provide the consistent and reliable framework necessary for

this.”
Fonte: 2018 Federal Ministry for Economic Affairs and Energy www.bmwi.de
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1. Fundamentos da industria 4.0
* Industria 4.0 em outros paises - China

VIADE IN

CHIN A q: @ *'J i%. Dez setores prioritarios:

wﬂ 0 2 ‘nova tecnologia avancada de

informacao;

‘robotica € maquinas automatizadas;

* aeroespaco € equipamento aeronautico;
*cquipamento naval € navios de alta

tecnologia;
Estratégia de politica * equipamento de transporte ferroviario
industrial para a China moderno;
autossuficiente numa série de *veiculos e equipamentos eletricos;
importantes setores, até ° §quipamento de geracao de energia;
2005 * implementos agricolas;

*novos materiais, biofarmacos

*produtos medicos avancgados.

http://opiniao.estadao.com.br/noticias/ger
al,made-in-china-em-2025,70001716537
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1. Fundamentos da industria 4.0

* Industria 4.0 em outros paises - EUA

Advanced Manufacturing Technology Consortia
(AMTech)

About the Initiative: Launched in 2013, AMTech is a competitive grants program intended to establish new or
strengthen existing industry-driven consortia that address high-priority research challenges impeding the
growth of advanced manufacturing in the United States. The AMTech program funds broad participation
across the value-chain including companies of all sizes, universities and government agencies. It is modeled
on successful national efforts within various industry and technology sectors.

https://www.nist.gov/amo/programs/advanced-manufacturing-technology-consortia-amtech-program

Manufacturing USA

Manufacturing USA brings together industry, academia and government partners within a growing network of
advanced manufacturing institutes to increase U.S. manufacturing competitiveness. Each institute is a public-
private partnership that focuses on promoting robust and sustainable manufacturing research and
development in a specific, promising advanced manufacturing technology area.

https://www.manufacturingusa.com/about

https://www.manufacturing.gov/programs
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STRATEGY FOR AMERICAN
LEADERSHIP IN ADVANCED
MANUFACTURING

AReport by the
SUBCOMMITTEE ON ADVANCED MANUFACTURING

COMMITTEE ON TECHNOLOGY

of the
NATIONAL SCIENCE & TECHNOLOGY COUNCIL

https://www.whitehouse.gov/wp-content/uploads/2018/10/Advanced-Manufacturing-Strategic-Plan-2018.pdf
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1. Fundamentos da industria 4.0

* Industria 4.0 em outros paises - Japao

https://blog.aaainovacao.co
m.br/sociedade-5-0-japao/

Japan'’s Society 5.0: Going Beyond Industry 4.0

“In April 2016, the Japanese government enacted the Sth
Science and Technology Basic Plan. It covers many aspects,
including innovation promotion and internationalization. A

https://www .japanindustrynews.com/201 focus point, however, is the development of the society
7/08/japans-society-5-0-going-beyond- towards a Super Smart Society, the Society 5.0.”

1ndustry-4-0/ SEP 0605 - Automacao da Producao



1. Fundamentos da industria 4.0 https://www.japan.go.
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* Industria 4.0 em outros paises - Japao P &Y Y

Realizing Society 5.0

Entering Society 5.0
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1. Fundamentos da industria 4.0
* Industria 4.0 em outros paises - Brasil

Finep Inovacred 4.0 é apresentado em Brasilia e promete

BRASIL Servigos Simplifique! Participe  Acesso a informagdo Legislagdo Canais i m pa Cta r i n d u St ri a

Finep? =
p 0 o @ @ @ @ Q = MENU Publicado em 23 Setembro 2019

Inicio > Noticias > Todas as noticias > Finep e FAPESP apoiardo pesquisas para inovacdo na Industria 4.0

Finep e FAPESP apoiarao pesquisas para inovagao na
Inddstria 4.0 Noticias Relacionadas

15/05/2017 - Manufatura avancada
Finep quer contribuir para politicas tecnolégicas

e impulsionar Inddstria 4.0 no Brasil

Ultimas Noticias

29/03/2018 - Evento
Finep tem R$ 7 bi para crédito a setores como
mineracgao e metalurgia

28/03/2018 - Artigo

H4 recursos suficientes para o desenvolvimento PATR,A AMADA
cientifico e tecnolégico brasileiro? Sim e N3o. a RAS ' L

GOVERND FEDERAL
26/03/2018 - Telecom
Linha de crédito da Finep para Telecom vai

1
L
1]
Loa
L1

financiar compra de fibra éptica Ry v o e

BT

http://www.finep.gov.br/noticias/todas-noticias/5547-finep-e-fapesp-
apolarao-pesquisas-para-inovacao-na-industria-4-0
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MISSAO DO MCTIC:
PRODUZIR CONHECIMENTO
PRODUZIR RIQUEZAS PARA O BRASIL
R PARA A QUALIDADE DE VIDA DOS BQASILEI
www.mctic.gov.br @ meti

f)metic (9

Floriano Peixoto, Waldemar Barroso, Julio Semeghini, Anténio Franciscangelis e Carlos Abijaodi
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1. Fundamentos da industria 4.0

* Industria 4.0 em outros paises - Brasil

ABD)

Agenda brasileira para a

Industria 4.0

https://www.abdi.com.br/projetos/industria-4-0-1
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1. Fundamentos da industria 4.0
* Industria 4.0 em outros paises - Brasil

Avaliacao de Maturidade:
Indudstria 4.0 Faca seu login

O modelo de maturidade industrial proposto pelo SENAI se baseia no
modelo desenvolvido pela Academia Alema de Ciéncia e Engenharia, a
ACATECH. Faca login ou cadastre-se para realizar e acompanhar a
avaliacao da sua empresa.

Email 8%

Senha

Prepare-se

para a 4° Revolugdo Industrial

Ainda nao tem cadastro?
Esqueceu sua senha?

Considerando os desafios e oportunidades mundiais atreladas a Quarta
Revolug¢do Industrial, também denominada como Indistria 4.0, o SENAI 4.0
surge como uma resposta as demandas dessa nova indulstria a partir da
oferta de solu¢des em Educagdo, Tecnologia e Inovagao.

© 2021 Senai 4.0v.1.3.0

MANUEATURA

RVANDCADAHA HOME EVOLUGCAO PROJETO VIDEOS CONTATO

A Inddstria 4.0 no Brasil

N

https://www.sena140.com.br

C 4
7

N\
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1. Fundamentos da industria 4.0
* Industria 4.0 em outros paises - Brasil

MATURITY SCAN

ANALISE DE MATURIDADE
DA INDUSTRIA 4.0

O caminho em direcao a Industria 4.0, tem sido o tema da década e o motivo € simples, a sua implementagao permite as empresas

https://www.vdibrasil.com/analise-de-maturidade-da-industria-4-0/




1. Fundamentos da industria 4.0

* Industria 4.0 em outros paises - Brasil

O projeto Mapeamento 4.0, uma iniciativa do
Ministério da Ciéncia, Tecnologia, Inovagao e
Telecomunicacoes (MCTIC) e do Servigo

Nacional de Aprendizagem Nacional (SENAI- J/‘/‘/\/#

jos . 2 <
DN) , tem por objetivo identificar iniciativas A P #
existentes no pais a luz do Plano CT&I para M EAMENTO 40 a
Iniciativas para ciéncia, tecnologia e inovacio —

Manufatura Avancada no Brasil - ProFuturo
lancado pelo MCTIC em dezembro de 2017.

As Iniciativas sao mapeadas e ordenadas
conforme as dimensoes do ProFuturo, para
orientar e subsidiar decisoes de politicas e
acoes de ciéncia, tecnologia e inovagao em
Industria 4.0 para o Brasil .

. PATRIA AMADA
-SENA /| BT BRASIL

PELO FUTURO DO TRABALMO INOVAGOES E COMUNICACOES BN <7\ cnno rroenn

https://mapeamento40.mctic.gov.br/#/home
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1. Fundamentos da industria 4.0

* Industria 4.0 em outros paises - Brasil

Crie sua conta

MAPEAMENTO 4.0

Levantamento de iniciativas para a industria 40 ~=— sobre iniciativas Categor]as
MAPEAMENTOm
Levantamento de iniclatives para aindistria 40 ~= instituicdes iniciativas  usuarios
Nome da Iniciativa @
Descubrass [St0raul ; Projeto Tematico-FAPESP- Manufatura Aditiva para
INICIATIVAS di ivei °
no BRASIL TR e a0 Regit Metais
=] Instituicao Abrangéncia
e e B mel o B, Escola de Engenharia de Sao Carlos - EESC- Regional
ranstormacao aigital: manuratura avancada e cidades
inteligentes e sustentaveis (PDIP) USP
- 7 Fabrica do Futuro 4.0 USP
60/iniciativas dojot: plataforma loT de cddigo aberto Acesso é informagao Situagﬁo
2;3;;;;‘2;? B http://www.eesc.usp.br/portaleesc/ em andamento até 2023
Programa Festo Didactic de Qualificagdo para Industria 4.0 i o s %
, : Agentes Promotores Proposito da Iniciativa
IX SIMPO?IO INTERNACIONAL DE EXCELENCIA EM . .
R EESC-USP, UFSCar, CTl, IEAV, IPT, ROMI Desenvolver tecnologia de manufatura aditiva

(impressao 3D) para metais.

Publico Alvo Parceiros Envolvidos
Universidades e empresas envolvidas com Instituto de Pesquisas Tecnoldgicas do Estado
Manufatura Aditiva para Metais de Sao Paulo - IPT
Data de Inicio Data de Término
01/08/2018 31/07/2023
* MINISTERIO DA PATRIA AMADA
https://mapeamento40.mctic.gov.br/#/home SR || e EmBRASH
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1. Fundamentos da industria 4.0
* Industria 4.0

Figure 1. Physical-to-digital-to-physical loop and related technologies

|<
-

1. Establish a digital record ’

PHYSICAL

Capture information from
the physical world to create a
digital record of the physical
operation and supply
network

Source: Center for Integrated Research.

2. Analyze and visualize

Machines talk to each other
to share information, allowing
for advanced analytics and
visualizations of real-time
data from multiple sources

DIGITAL N

g
3

-

3. Generate movement

Apply algorithms and automa-
tion to translate decisions and
actions from the digital world
into movements in the physical
world

O —O0
o«ﬂ»o
0«<-0

Deloitte Insights | deloitte.com/insights
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1. Fundamentos da industria 4.0
* Industria 4.0

Figure 2. Shift from traditional supply chain to digital supply network

Traditional supply chain Digital supply networks

Synchronized planning

Cognitive planning Dynamic , Connected

fulfillment customer
Quality sensing —\ 7 12 NS

Q%Q*C*Q%Q

Develop Plan Source Make Deliver Support

| | ] |
3D printing
Sensor-driven replenishment

Digital
development -

Intelligent
supply

Source: Deloitte analysis. Deloitte Insights | deloitte.com/insights
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1. Fundamentos da industria 4.0

* Theoretical framework of Industry 4.0 technologies.

Industry 4.0 technologies

Smart Working
Smart Manufacturing

Front-end Technologies

: B = -
. technologies |_of Things g

Fig. 1. Theoretical framework of Industry 4.0 technologies.

Fonte: A.G. Frank et al., Industry 4.0 technologies: Implementation patterns in manufacturing companies
International Journal of Production Economics 210 (2019) 15-26
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1. Fundamentos da industria 4.0
* Tecnologias “Industria 4.0”
* Mundo digital:

* |Internet das coisas (loT)

* Blockchain (protocolo simples e inovador que permite que transacoes sejam
simultaneamente anonimas e seguras, mantendo um livro-razao de valor publico e
inviolavel) — Tecnologia por tras do bitcoin.

* Inteligéncia artificial (Al)
* Mundo fisico:
* Novos materiais
* Baterias
* Impressao 3D
* Robotica
* Robo6s no ambiente industrial, no ambiente de servico
* Robos colaborativos
* Rob6s humanoides e ciborgues
* Drones
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1. Fundamentos da industria 4.0

* Tecnologias “Industria 4.0”
* Mundo biologico
* Biologia sintética
* Organismos geneticamente modificados e transgénicos
* Biotecnologia disruptiva;
* Controle de vetores de doencas
* Terapia génica

SEP 0605 - Automacao da Producao



1. Fundamentos da industria 4.0

* Tecnologias “Industria 4.0"

Biologico

Sociedade
4.0

Digital
Figura 1.1. Convergéncia dos mundos digital, fisico e biologico.

Fonte: Silva, E.B., et al., Automacao & Sociedade, Quarta
revolugdo industrial - Um olhar para o Brasil
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[niciativas - Industria 4.0 - Seminario

* |dentificar uma iniciativa Industria 4.0 num setor/industria:
* Empresa
* Principais objetivos
* Tecnologias Industria 4.0 adotas

* KPI’s/Indicadores que podem ser associados a essa iniciativa
industria 4.0

https://mapeamento40.mctic.gov.br/#/home




Na proxima aula...

* Tecnologias “Industria 4.0”

* Mundo digital:
* Internet das coisas (loT)
* Blockchain
* Inteligéncia artificial (Al)

* Confira o material de estudo disponivel no e-disciplinas
* Bons estudos!




