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Industrie 4.0 — what does it mean?

The term Industrie 4.0 is a play on words consisting of 3 parts.
First “Industrie” indicates that this initiative is dedicated to industry.

Second, “.0” references the internet technology and intends to create
the association with Web 1.0, Web 2.0, Web 3.0, Web ... technology.

Third, the “4” stands for the 4th industrial
revolution and aims at reaching

a new level of industrial

value chains covering

the whole product lifecycle.
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Industrie 4.0 — what does it mean?

Industrie 4.0 means the 4th industrial revolution and aims at new value chains
covering the whole product lifecycle.

The technological approach is the use of so-called Cyber-Physical Systems, which
comprise modern control systems containing embedded systems
equipped with an internet address..

Applying this approach future products and production
equipment are enabled to be logically

interlinked and are able e
to communicate. H - im“g"'g:g'm“g}““ R
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2. Approaches to Smart Product Engineering
and Smart Production Engineering

¥
JIK

2019/09/18 | Technische Universitat Darmstadt | Department of Computer Integrated Design Folie 7
Prof. Dr.-Ing. R. Anderl | M.Sc. Y. Wang | M.Sc. J. Olbort | M.Sc. B. R6hm




TECHNISCHE

Approaches to Smart Product Engineering UNIVERSITAT
DARMSTADT
New Internet
Based Platforms High added value through Improvements through Cyber-Physical
functional intergration Systems
& Ecosystems l’i@w . : @
Product r A TX O 7. Qi
y 7 i e =l
Performance ke 4 oo Snta -
as a Service ‘s
Product- Q &
Service Connected ang y Systems Cyber-Physical Systems supporting

networking and communication

= Condition Monitoring *“ 4

N S y 27F EE—— - ; = Systems and Structural @
B u SI n eSS Source: TU Darmstadt, Effiziente Fabrik 4.Q Health Monitoring

Models’) Smlart Prc:[s Sm?ft Lo stics

Systems

Smart Plant Smart Factory Smart City

Source: TU Darmstadt

Smart Home

2019/09/18 | Technische Universitat Darmstadt | Department of Computer Integrated Design Folie 8
Prof. Dr.-Ing. R. Anderl | M.Sc. Y. Wang | M.Sc. J. Olbort | M.Sc. B. R6hm



Model driven Digitalization of the Product G, TECHNISCHE
. @/, UNIVERSITAT
Creation Process "7 DARMSTADT
_ _ Digital Twins 14.0 Platformsystems
Advanced Model Based Systems Engineering g Machine Learning, Al
LO
p, ~ Simulation Data-  Safety and Security
S Model Based Systems Engineering CAD-Process Chains Management Culture
Lo Knowledge based Constraint
S  Requirements Systems Design Modelling
AN Management Engineering Product Data
Management
g Product Data Modeling Feature-b_ased I\/Iodel_i ng
Io) STEP Parametr_lsche Modell_ng
i Geometrische Modeling

tfb
7]
-+

sical & Digital Twins

Smart Product and Production
Engineering enabling
new Business Models

i
:

]
]
[ ]
]

M

i

L
£
f

¥
JIK

2019/09/18 | Technische Universitat Darmstadt | Department of Computer Integrated Design Folie 9
Prof. Dr.-Ing. R. Anderl | M.Sc. Y. Wang | M.Sc. J. Olbort | M.Sc. B. R6hm

i
i
&
i
&




§

Industrie 4.0:
Digital Master — Digital Twins
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Digital Master...

... describes released product data used
Throughout the product life cycle.

... Sshould be available based on the
International standardized

(ISO 10303 ,,STEP*), to ensure
seamless data integration

Digital Twins...

... describe a digital representation of
physically existing components. Each
Physical Twin is referenced to its Digital Twin.

... provides a fundamental approach for
Industrie 4.0 because it represents structured
information of individualized physically
existing components. ldeally it also is

Produktdefinition Produktreprdsentation
» Administrative Daten » Geometriemodell
- Sachmummer represented based on ISO 10303.
» Benennung « BRep
—24 Integriertes < -
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Smart Product and Production Engineering

Smart Product and Production Engineering is an integrated approach for a

Business Model driven development of Smart Products und Smart Production
Systems.

Smart Product and Production Engineering aims at new methods and tools for

» Model Based Requirements Engineering,

» Model Based Systems Engineering extended by connectivity engineering,
communication design and specification, web-services design,
data analytics and knowledge generation.

» Developing sensor and actuator architectures fulfilling the requirements of
> system safety,
» functional system reliability,
» system autonomy.

» Supporting Business Models
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Design of Web-Services for Smart Products
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3. Physical and Digital Demonstrator of CRC 805
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Use Case CRC 805 —
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Use Case CRC 805 —
Digital Twin for a Touch Down Event
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e Force Sensors
 Acceleration Sensors
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Model Based Systems Engineering
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Impact on new Business Models

4. Impact on new Business Models
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Conclusions

» Business Models are becoming a new requirement for both
»Smart Product AND Production Engineering.

» New Business Models require data from both
»Product usage AND Production operation.

» A new Design and Engineering paradigm is needed to satisfy the requirements
for driving new Business Models.

» Model based digitalization throughout all Product Lifecycle Phases is a key
issue which needs to be solved in order to strengthen industrial competitiveness.

» Smart Product and Smart Production Engineering still needs fundamental

research and applied research as well as new approaches for the transfer of
technology into industrial practice.
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9 S Sk Georg Christoph Lichtenberg (1742-1799)
German scientist, author and phllosopher
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