FRAUNHOFER AUSTRIA RESEARCH

Advances in Industrial Cyber-Physical Systems
Industrie 4.0 - Potentials, Opportunities and Roadmap

AIM Conference
St. Petersburg, 18-21t September 2014

Univ.-Prof. Dr. Wilfried Sihn
CEO

Fraunhofer Austria Research GmbH
Theresianumgasse 27

1040 Wien

Tel: +43 1 504 69 06

Tel: +43 1 58801 33040

TP recrniscre =
TU B ~ Fraunhofer
A RN vicnna University of Technology AUSTRIA


mailto:office@fraunhofer.at

Industrie 4.0

Potentials, Opportunities and Roadmap

Fraunhofer Austria
Introduction

\

Industrie 4.0: Definition, Opportunities and Potentials
The connected Value Creation System of the Future

\

Roadmap to Industrie 4.0
Examples from the Industry and Demonstration Factory at TU
Wien

\

Juni 2014 TU s ~ Fraunhofer

© Fraunhofer Austria 2 MBI vienna University of Technolagy AUSTRIA



Industrie 4.0

Potentials, Opportunities and Roadmap

? Z Fraunhofer Austria
——— Introduction

\|

Industrie 4.0: Definition, Opportunities and Potentials
The connected Value Creation System of the Future

\|

Roadmap to Industrie 4.0
Examples from the Industry and Demonstration Factory at TU
Wien

\

Juni 2014 TU ﬁiﬁéﬂ?ﬁﬁ ~ Fraunhofer

© Fraunhofer Austria 3 LAY vienna University of Technolagy AUSTRIA



Short Introduction
Fraunhofer-Gesellschaft

The Fraunhofer-Society is the leading organisation for
applied research in Europe.

Fraunhofer promotes and undertakes applied research in an
international context, with direct utility to private and public
enterprise and of wide benefit to society as a whole.

60 Jahre
im Auftrag der Zukunft.
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Fraunhofer-Gesellschaft

The leading organisation for applied research in Europe

68 institutes, 80 research facilities

23 000 employees

U 2 bn EUR research budget

2/3 of Project Turnover from Industry-Projects

1/3 of Project Turnover from Public Research-Projects
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Vienna University of Technology - Institute of Management

Science
TU Vienna
A Rector: O.Univ.Prof. DI Dr. Sabine Seidler
A Founded in 1815
A Budget: >300 Mio. U
A 8 faculties, 54 institutes, 4.500 employees
A Students: ~ 27.000 (27% international, 26% woman)
A Degree programs: 18 Bachelor, 44 Master
A > 430 first enrolments in Industrial Engineering

Institute of Management Science

>» >» >» >» >» >

Board: Univ.-Prof. Mag. Dr. Schwaiger

60 employees

Industrial and Systems Engineering (Prof. Sihn)
Ergonomics and Organisation (Prof. Koszegi)

Financial Management and Controlling (Prof. Schwaiger)
Property and Facility Management (Prof. Redlein)
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Fraunhofer Austria Research GmbH :
Linking Science and Industry
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Paradigm Shift T Why do we need Industrie 4.0?
Complexity in Production and Logistics grows exponentially

— Sources of Complexity

A Complexity of Structure:
Globalization is still increasing
and the degree of
interconnection is growing
exponentially.

>

Complexity of Data:
Information overload in
production and logistics is
growing disproportionately high
i production-planning required
on hourly bases.

>

Complexity of Products:
Wish for individuality is growing
with its opportunities «batch size
one» is getting reality.

>

Complexity through
interaction: Participation in
virtual life is increasing due to
more open systems and
interconnectedness of all
systems.

Based on: Hompel ten, Michael
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Consequences of Complexity -
A Complexity confronts the
need for flexibility

A disproportionately high
growth of complexity leads
to instability

C Tension Triangle

Fast Reaction Time/
Short-term Changes

Interests of
employees

Fast Reaction Time/
Short-term Changes

Based on Prof. P. Post, Festo AG

— Paradigm-Shift

A Transition to ad hoc
interconnected, real-time,
adaptive, decentralized and
self-optimizing production-
and logistic systems

Single value creation chain is
optimized as integrated part of
the value creation system
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What is Industrie 4.0?
The fourth Industrial Revolution

| O

fIIIIIIIIIITXLE ] First programmable logic
controller (PLC), Modicon 084 | Fourth Industrial R
1969 On the basis of Cyber
Systems
First assembly line, Third Industrial Revolution
Slaughterhouses of Cincinnati [ Through utilization of electronics
1870 and IT for further automization of
the production
2
First mechanical weaving Second Industrial Revolution %
loom Through implementation of labor =
Lrea division in mass production o
utilizing electrical energy 8
o
First Industrial Revolution 8
Through implementation of o
mechanical production-plants 8
utilizing water- and wind power
End of the 18th 20th Century Beginning of the “70s Present Time
Century 20th Century
(Source: DFKI, 2011)
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Definition Industrie 4.0

A Al n d usOfi represents the fi F o u ndustrial Re v o | u,tai new kevel of
Organization und Control - concerning the whole value creation chain over the
entire life cycle of products.

A The life cycle becomes orientated towards the increasing individualism of
costumer requirements and encompasses: the idea, the order for development
and production, the distribution of products plus recycling, and furthermore
including all related Services.

A Industrie 4.0 is based on the availability of relevant data in real time through
the interconnectedness of all instances related to the value creation process,
and moreover on the ability of deriving an optimized value creation process from
the available data.

A The interconnection of human beings, objects and systems leads to
dynamic, real time optimized and self organized inter-company value
creation systems which are evaluated and optimized using criteria such as costs,
availability and resource efficiency

Quelle: Plattform Industry 4.0
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What is the Basic Idea of Industrie 4.07?
The Internet of Services i The Internet of the Things i Smart Everything

AR

Characteristics: Challenges:

A Several autonomous , A Controlling and
Smart Grids

Systems Monitoring
A M-2-M Communication A Actuality, Integrity and
A Complexity Propriety of Data
A Heterogeneous A Int;[eg_ratllollg of the
Networks physical Environment
and IKT
Source: Acatech, BMWT, TUWIn 4.0
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How does Industrie 4.0 work?
As a Cyber-Physical Production System, connecting the material and virtual
world

. - Cyber Space o
Technologies: - Functions:
Z Sensors & Actuators Breakdown J Q”a“ty.: % Communicating &
Z Cloud Services - & D . lansy Negotiating
= Wireless & Mobile/  Time Limit ”Ergy emand. =~ T = _ = Interpreting & Deciding

o —— I PO ey - . . —
Com. Resource’ - Energy supply/ 3 Configuration & Adjusting

Z Self X - Real pace Z Analyzing & Optimizing
Z (Standards) |

Supplier Engineering Production Costumer

Lifecycle (Production und Production system)

\Development/ Process . operation/ \\Disposal/
/Constructlon >>P|anning>>Pr0ducnon>> Utilization >>Recycllng

Logistics (Intra- und Inter-Logistics)

Visualization Control
virtual/abstract real/concrete
Source: TU Wien, Gerhard, 2014, TUWIn 4.0
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