MEE ’ Co-funded by the

Erasmus+ Programme

- of the European Union

AT #3: NIIANIINIAURUNITULUTIY KRR

Iw@a 1: "3‘1/]El’]ﬂﬁﬂ(?’]g"llw%g\‘lﬁ’]‘lﬂ%ﬂﬂiZU’J%ﬂ’]ﬁ@q@]ﬂ’]‘lﬁﬂiﬁll
NI 1: mm%miﬂaqwﬁﬂwsﬁﬁLﬁumﬂuﬁumaaqm’mmm 4.0

\l/ il o s G h ({ 4 Curriculum Development

of Master’s Degree Program in

niversidade do Minho

Industrial Engineering for Thailand Sustainable Smart Industry




Co-funded by the
Erasmus+ Programme
of the European Union

QARINNTIN 4.0 oo 5?

P & 4 - : 3 we Curriculum Development

of Master’s Degree Program in

niversidade do Minho

Industrial Engineering for Thailand Sustainable Smart Industry




BB YUDIIAFIUNNTIN 4.0

)

Smart Manufacturing

~actories of the Future (FoF)
ndustry 4.0

ndustrial Value Chain Initiatives (IVI)
Manufacturing Innovation 3.0

Made in China 2025: A New Era for Chinese Manufacturing
Productivities 4.0
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https://www.nstda.or.th/th/nstda-knowledge/11529-industry-4-0

Co-funded by the
Erasmus+ Programme
of the European Union



https://www.nstda.or.th/th/nstda-knowledge/11529-industry-4-0

anaINIIN 4.0 fAaazls ?

o

INDUSTRY 3.0

INDUSTRY 4.0

INDUSTRY 1.0

Mechanization, steam
power, weaving loom

Automation, computers Cyber Physical Systems,
and electronics internet of things, networks

1870 1969 TODAY

Source: https://hammelscale.com/industry-4-0/
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Big data age
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Information age

Information systems data

Smart equipment data

Automated
equipment data

Product data

User data

Machine age

%plo_\ ee-related data

Machine-related data
Handicraft age\pyoduction data

Information
systems data
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Public data

Computer
svstems data

Inventory data
Order data

Experience
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Increasing data volume variety and complexity
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MES: Manufacturing Execution System ERP: Enterprise Resource Planning
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Source: Tao, F, Qi, Q., Liu, A., & Kusiak, A. (2018). Data-driven smart manufacturing. Journal of Manufacturing Systems, 48, 157-169.
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& Fantoni, G. (2018). Extracting and mapping
industry 4.0 technologies using wikipedia.
Computers in Industry, 100, 244-257.
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Front-end Technologies

/ Smart

Manufacturing
(Table 6)

Smart

Products
(Table 7)

Smart
Working
(Table 8)

Smart
Supply-Chain

\ (Table 8)

Base

Technologies
(Table 9)
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Stage 1 Stage 2 Stage 3
Vertical integration  Energy management Traceability Automation Virtualization Flexibilization
ERP
Automatic
MES nonconformities Al for
identification maintenance
Ener, Traceability of Virtual Flexible
SCADA _Energy : oY Industrial Robots et =
improving final products commissioning lines
Sensors + Energy Traceability of M2M . Additive
s 4 e Al for production ;
actuators + PLCs monitoring raw materials communication manufacturing

Passive Smart Products

(connectivity, monitoring and control capabilities)

Active Smart Products

(optimization capabilities)

Autonomus Smart Products
(autonomy capabilities)

Remote monitoring
& Collaborative robots

Remote operation

Augmented &
Virtual reallity

Digital platforms with other companies’ units

Digital platforms with

Digital platforms with

of the European Union

suppliers customers
Cloud ] [ Internet of Things ] { Big Data ] [ Analytics
>
Complexity level of implementation of Industry 4.0 technologies
TR P e TRl e * *
Erasmus+ Programme I

Frank, A. G., Dalenogare, L. S., &
Ayala, N. F. (2019). Industry 4.0
technologies: Implementation
patterns in manufacturing
companies. International Journal of
Production Economics, 210, 15-26.
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robot

cobot

rivd/nfc
microcontrollers

-, =

DISTRIBUTION AFTER-SALES
AND SALES SERVICES

sensor | web platforms
cloud automatic
diagnostic systems

microcontroliori
data minig

sensors microprocessori
cloud

processors

wi-fi - bluetooth - 3G - 4G - rfiid/nfc - 5G - lpwan - Zigbee

firewall - cryptography systems - block chain

agent based - systemdynamics - discrete events

Industry, 100, 244-257.
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Self-Configuration
Self-Optimization
Early-Aware
Decision Making
Predictive Maintenance
Real-time Response
Customization
Flexibility
Standardization
Communication

Upper I
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Automated Flexible Computer-
Assembly Manufacturing Integrated
System System Manufacturing
System

Reconfigurable\
Manufacturing
System

\ ) Digitalization
( Single-Station
Automated
-
The State po

VS

CURRENT MANUFACTURING SYSTEMS
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Source: Alcécer, V., & Cruz-Machado, V. (2019).
Scanning the Industry 4.0: A Literature Review on
Technologies for Manufacturing Systems.
Engineering Science and Technology, an
International Journal, 22(3), 899-919.
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