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FESTO

The Spirit of Industrie 4.0

flexible
cooperative
autonomous
communicating
self organizing
intuitive
efficient

mobile

light

easy to use




FESTO

The Goal of Industrie 4.0

- for Festo internally (e.g.)

to increase the productivity of the plants
to increase Energy Efficiency

to master the complexity of variants

to improve Diagnostics and Maintenance Process

- for Festo Customers (e.g.)

to increase engineering productivity

to offer highly functional products / systems
to offer energy efficient products / systems

to offer additional services




The Festo Group

R

" Turnover: 2.45 billion / 18.000 employees worldwide / 60 subsidiaries

active in 176 countries for 300.000 clients

Innovative and self-learning: 3,000 patents, more the 100

innovations/year Education investments: 1,5% of sales
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. Core locations in Germany, Canada and USA

60 Festo locations / over 900 employees worldwide

active in 176 countries for 300.000 clients
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The holistic approach

of Festo
Automation | Productivity | Education
o T T R v — - e m
Components Systems / Machines/  ~ Training / Learning
P 7 Solutions Systems Consulting Systems

=4 2 1

People/
Organization

Increasing the productivity of over 300.000 clients worldwide.
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Flexible Automation

"In order to secure the
existence and ensure
com-petitiveness of
companies, it is
absolutely necessary that
production planners and
those responsible for
factory organisation learn
how they can
compensate for market
turbulences without
interfering with running
production”,

says Prof. Engelbert
Westkamper,

Director of the IFF at the
University of Stuttgart
and

of the Fraunhofer Institute
for Production
Technology

Reference IFF
http://www.lernfabrik-
aie.de/aktuelles/

Universitat 'F
Stuttgart

Institut fiir Industrielle
Fertigung und Fabrikbetrieb

Wandlungsfahigkeit muss zum Bestandteil der
betrieblichen Kulturen und
Standards werden.

In technischer Hinsicht kommt der flexiblen und
konfigurationsfahigen
Automatisierung eine zentrale Rolle zu.

aus: Forschung starken, Produktion sichern
Autor: Prof.Dr.-Ing. Prof.e.h.Dr.-Ing.e.h.Dr.h.c.mult.Engelbert Westkamper

and Automation (IPA —In-



FESTO

Flexible Automation

What is Flexible Automation?

Flexible Automation is the ability for a robot or system to be quickly and easily re-tasked to change
product design for both low and high mix manufacturing. When properly utilized, a Flexible Automation
cell can evolve with your process and demand, reduce and fix production costs, improve quality, and eliminate

| '
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Steve Dickerson



http://cross-automation.com/users/steve-dickerson
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Example:
Tesla Production
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Flexible Automation

no panacea for flexible automation



http://www.caranddriver.com/photo-gallery/2017-tesla-model-s-visual-updates-across-the-board-better-driving-range-for-90d-and-p90d-models-official-photos-and-info
http://www.caranddriver.com/photo-gallery/2017-tesla-model-s-visual-updates-across-the-board-better-driving-range-for-90d-and-p90d-models-official-photos-and-info

Flexible Automation

 simple bricks

* many bricks

* clear grid

« well defined interfaces
* intuitive handling



http://www.tinkerbots.com/pages/das-ist-tinkerbots
http://www.tinkerbots.com/pages/das-ist-tinkerbots
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Flexible Automation

 simple bricks

* many bricks

* clear grid

« well defined interfaces
* intuitive handling
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Flexible Automation

* clear grid
« well defined interfaces
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Flexible Automation

« simple bricks

* many bricks

* clear grid

» well defined interfaces ==
* intuitive handling
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Flexible Automation
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Flexible Automation
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 simple bricks

* many bricks

* clear grid

« well defined interfaces
* intuitive handling
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Flexible Automation
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Flexible Automation
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Flexible Automation
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Flexible Automation
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Flexible Automation
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Flexible Automation
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Flexible Automation
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Flexible Automation
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Flexible Automation

System Plug*

Power 400 V
Pressed Air
Ethernet
Safety
Potential

* Bei hohem Energieverbrauch lokale Einspeisung
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Flexible Automation
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Flexible Automation
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Flexible Automation
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http://www.ien-dach.de/
http://www.ien-dach.de/

FESTO

Flexible Automation

! _-v--._._\_‘_ & :. E? - \‘
Example PrDjEktdatE“ ’f'r. & o
Research Project OPAK « Projektlaufzeit 3 Jahre 3 S~
+ Auftraggeber BMWi e "
* Projekttrager DLR
* Budget knapp 5 Mio. €
* Projektstart 01.10.2013
Hivronomik

FUR INDUSTRIE 4.0

Gefordert durch:

J Bundesministerium
fir Wirtschaft
und Energie

aufgrund eines Beschlusses E Bt
des Deutschen Bundestages D LR CODESYS
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Flexible Automation

Example:
Research Project OPAK

OPAK = Interaction / <SS

= Engineering

= Components
= Code Generation
= Systems
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Flexible Automation

Exampli: e oPAK Reduction of
esearch Projec Engineering
PN
OPAK @

Expectations:

Lower é @ Higher
Cost

Quality



http://www.google.de/url?url=http://www.android-hilfe.de/themes-fuer-samsung-galaxy-s2/412060-theme-criskelo-theme-fuer-das-s2-2.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=iCsAVLOUMcTvOsC4gOgL&ved=0CBoQ9QEwAjgU&usg=AFQjCNEh_gDRau7B084p8dESubSOE_wzzA
http://www.google.de/url?url=http://www.android-hilfe.de/themes-fuer-samsung-galaxy-s2/412060-theme-criskelo-theme-fuer-das-s2-2.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=iCsAVLOUMcTvOsC4gOgL&ved=0CBoQ9QEwAjgU&usg=AFQjCNEh_gDRau7B084p8dESubSOE_wzzA
http://www.google.de/url?url=http://www.kanzian.ch/Qualitaet.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=ficAVJqrAYHoPKG1gKAJ&ved=0CB4Q9QEwAw&usg=AFQjCNHXgBeWgggmk4PNuJtT11WWZkMPWw
http://www.google.de/url?url=http://www.kanzian.ch/Qualitaet.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=ficAVJqrAYHoPKG1gKAJ&ved=0CB4Q9QEwAw&usg=AFQjCNHXgBeWgggmk4PNuJtT11WWZkMPWw
http://www.google.de/url?url=http://www.colourbox.de/vektor/geldsack-mit-euro-vektor-2051464&rct=j&frm=1&q=&esrc=s&sa=U&ei=IykAVPvdGMbmOZGkgJAH&ved=0CCIQ9QEwBg&usg=AFQjCNES8UGVlhbUPeyIYt5NBEVhisDo4A
http://www.google.de/url?url=http://www.colourbox.de/vektor/geldsack-mit-euro-vektor-2051464&rct=j&frm=1&q=&esrc=s&sa=U&ei=IykAVPvdGMbmOZGkgJAH&ved=0CCIQ9QEwBg&usg=AFQjCNES8UGVlhbUPeyIYt5NBEVhisDo4A
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Flexible Automation

Example:
Research Project OPAK

OPAK

Zelle
Station
— T~
Substation
— 2%
Modul
o~
Komponente
AN /\
/N / \
Element




Flexible Automation

Example:
Research Project OPAK

OPAK
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Flexible Automation

Example:
Research Project OPAK

OPAK
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Flexible Automation

D Automatisierungslinie
EI . Station 1
: [-}]E;k Substation: Pick&Place
i E] e HMP - Handlingachse
: E]---.GoToPosition
- « DGSL - Schlitten

=~ & HGD - Taktiler Greifer

- @ Grip
: ' Release
Ej@' Substation: Feeder
P #- ) Feed
E] : Station 2

Example:
Research Project OPAK

OPAK

3D Engineering Automation Architecture

-

GoToPosition

GoToPosition

Feed

<f>_

Grip

GoToPosition

GoToPosition

Release

-

PLC Code/
Sequence
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Flexible Automation

Example:
Research Project

-

’J_‘ «—> GoToPosition
’ I T H — Par.: Pos
Linearachse
Y [
™ \f grip
+,J_—‘+ release
- Greifer
Y i
‘ Schematic ‘ Abilities ‘ ‘ Sequence ‘




Flexible Automation

Example:
Research Project




Flexible Automation

Grippers
Enabler for Flexibility
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Flexible Automation

Grippers
Enabler for Flexibility
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Flexible Automation

Grippers
Enabler for Flexibility

\
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Some examples of Festo Plant




" Some examples of Festo
Plant

Valve Production
Optimized Production Layout

Zahlen, Daten, Fakten

3
]
]
M
4
4




FESTO

Some examples of Festo Plant

Details of the Building

= 9.000 Lamps

» 125 km Kabel und Druckluftleitungen

= 70 km Datenleitungen und 6,5 km Glasfaserkabel

vvvv

= 28 km Rohre fur Heizung und Kuhlung

= 1.000.000 m?¥h Frischluft 2,5 x ausgetauscht pro Stunde ‘——~
= 40.000 m? Produktionsflache —
- 22.000 m? Logistik WEEE r

= 80.000 Stellplatze Kleinteile (12 Gassen) L " o " 5 yF =

= 3.000 Stellplatze Paletten — = [ jﬁg—.m;—jft—g_j— = ,

= 1500 — 2000 Einlagerungen taglich = e R L L L.
1.200 Mitarbeiter (3 Schichten) + ca. 500 IT und weitere Berelch
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" Some examples of Festo
Plant

Layout:
Learning Factory

e 74777
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" Some examples of Festo
Plant

Layout:
Optimized Logistics Flow
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Some examples of Festo
Plant

Flexible Assembly Lines

More than 1 Million Valves /a
Few Seconds Cycle Time
Integrated Test

Highly flexible / many variants
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" Some examples of Festo
Plant

Cooperative Robotics

No fence,
a lot of positive effects....

e.g.
- Savings for integration
- Multiuse

@.

N

O

-
N
Y

-~
L 0

.:

=
jco [
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Some examples of Festo

Plant

Energy Efficiency
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" Some examples of Festo
Plant

Energy Efficiency

Energy Management 140%

130%
Increased Importance of 190%
Energy Efficient Production L10%
00%
S
e 90%
New Possibilities for

Energy Management
utilizing Communication

Strompreise bei gewerblicher Nutzung, bezogen auf
2010

Quelle: Statistisches Bundesamt |
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" Some examples of Festo
Plant

Energy Efficiency

Energy Management

Material Flow
1 1 Ta (o (o UoUo+(
Saw Robot
Energy Flow 1 1

1

Chip Conveyor Machining Center
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" Some examples of Festo
Plant

Energy Efficiency

Distributed 0V
Energy Material Flow @ 4" \ r @
Management —_— i = = I rr
Systom ——— g i { BT e
Saw Robot
Energy Flow 1 1

Chip Conveyor Machining Center

52
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" Some examples of Festo
Plant

Energy Efficiency
Energy Management
utilizing GAJA Methods

for Design of
Ag ent- SySte ms [ Systemanforderungen ]

Rollen- Interaktions- i
Analysis
modell modell
Agenten- Service- . )
Beziehungs-modell Design
modell modell

[Wooldridge, Jennings, Kinny 2000]
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" Some examples of Festo
Plant

Energy Efficiency

Interaction Model

Client

Iukll

Machining Center

Server

v

¥

v

"
-

Chip Conveyor
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" Some examples of Festo
Plant

Energy Efficiency

Energy Management
on the Base of a
State Model of the
Machining Center

Produktion (2)
5kw

S
1s 1s ,
S Aufwirmen
3,6 kKW
Bereitschaft _M

2,1 kW

20s
1s
Energiesparmodus
25s 300s
Aus

1kW

0 kW

Energiebedarf
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" Some examples of Festo
Plant

Energy Efficiency

optimized .
e Machinin
utilization
of J
o Center
Auxiliaries
by
Logon / Logoff
Chip
Conveyor

without Logon and Logoff

Production
Stand By
Shut Down
Start Up
OFF

Conveying
Shut Down
Start Up
OFF

_f
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" Some examples of Festo
Plant

Energy Efficiency

optimized

utilization o
Machinin

of

Auiliari g

uxiliaries Center

By

Error-

Handling
Chip
Conveyor

without error-handling

Error
Production
Stand By
Shut Down
Start Up
OFF

Conveying
Stand By
Shut Down
Start Up
OFF

e
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" Some examples of Festo

Plant
Leveling without leveling
kW
40
10
wﬂ UHLH[_\, ,Uuﬂﬂ, _h,.ULlMH M,Ullﬂ JIIN'S Uﬂ [IR'S lrlﬂ IUHLUH. JUbLHlﬂ [J1'8]

2 5 Min

kw

40

10

with leveling

O TR vV VI o VT VO T VIR vV VIR T VN VO VO T VO 1

2 5 Min




" Some examples of Festo
Plant

Innovation

Innovation needs Creativity!

Rooms which offer creative
atmosphere and tools to be
creative.
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Technology behind 1 4.0
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Technology behind 1 4.0

Architecture
Transformation
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Technology behind 1 4.0

Software Communication Factory
Cloud Technologies Internet / Industrial Internet Control / Embedded
Security Technologies STANDARDS RFID / NFC
Big Data and Analytics o R Mobile Devices / APPs
Wireless Technologies Functional Integration
Semantic Technologies [ - OPC-UA

Virtual Reality Seamless Engineering Augmented Reality




Technology behind 1 4.0

0T
Semantics

talk to the devices
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Technology behind 1 4.0

0T
Semantics

and listen to them
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Technology behind 1 4.0

loT
Networks

CISCO.

Die Smart Factory als Internet der Dinge: ein

v’
' @ Source:

g - Dr peter

00 Pie Seprn VU

Connected Peoples and Services with intelligent Content

Data s,
Laumoglng Dwx ke < ‘ o
Mo Uzzdd vomalon v 5‘
yedsion Rkrq

)

Netzwerk von intollfgor:;t‘::;ptt?n | Th e N etwo rk a nd Cisco Calls|t The Internet of Everything (1oE
o Computing is the 2
== Foundation

Things
FN’SIG De ch noumx

o" | |0E =Industrie 4.0 yerEEE——

g, Daiz, Things

Processes on the inter & intra Cloud

Data’

Leveraging Data into

—' Things
ﬁ Connected

L Collecting Information

More Useful Information for
Decision Makin,
Things Y
Prv/sical Devices and Chjects
Cornected to the Internet and
Eash Other for Intelligent
Cecision Making
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Technology behind 1 4.0

Big Data
Analytics

SAP Connected
Logistics

SAP Predictive

Maintenance & ‘/‘

Service

SAP AR Service

Technician

SAP AR Warehou
Picker

=

=

O]

SAP Manufacturing

Execution Suite
(ME/MII) 15.0

|

SAP Connected
Logistics FP1

SAP Predictive
Maintenance &
Service FP1

SAP AR Service
Technician FP1

SAP AR Warehous

Picker FP1

=

=

o

N

SAP Manufacturing

Execution (ME/MII)

15.0FP 1

SAP Connected
Logistics FP2

SAP Predictive
Maintenance
& Service FP2

SAP Vibration Analysis

for Pred. Maint. &
Service

loT Application
Serv. FP2

Car Telematics
(Early Adop.)

Lot

o

"
=

@

SAP Connected
Logistics FP3

SAP Predictive

e

Maintenance & /

Service FP3

SAP Vibration Analysis

FP1

loT Application
Serv. FP3

for Pred. Maint. & Serv.

=

SAP Connected
Logistics FP4

SAP Predictive
Maintenance &
Service FP4

loT Application
Serv. FP4

=

=

SAP Manufacturing
Execution (ME/MII)

15.1

Asset Intelligence

Network
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Technology behind 1 4.0

Cloud
PaaS
SaaS

Mobile Users

Headquarter
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Technology behind 1 4.0

Cloud
PaaS
SaaS

Deavices

YO 1L FE
[ 1 P | ]
A

V)

-

//

=

AppMES, AppERP, eApp... |

£

mOS AppStore

e

i

Manufactur

ing Service Bus (ESB++)
_— 'IE?EIIEEIIL‘EI
I S e e

Sensor

¢ ~
- 3= 56

Product | Machine

App Development

Pri}:;ate or Public Cloud -

AS'I tn-ﬂ-t7/nn"Jttl""llnlnl"“l{ﬂi"llnnnnl-iu"t""u":
J‘f FLTTT

i

mMOS

VIRTUAL

-l- SOA, WS

)

Legend:
5 Service
A5 Agagregated Service

Integration Service
Cloud Service

Cyber-Physical-System

ms Manufacturing Operating System
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Technology behind 1 4.0

Cloud
PaaS
SaaS

N W W W W W W W
JUL_— J( )

ourcing Manufacturing Execution Delivery Billing

Order Management Manufacturing Planning

ERP CAx ERP MES ERP
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Technology behind 1 4.0

Cloud
PaaS
SaaS

Order Manaaement Manufacturing Planning Sourcina  Manufacturina Execution Delivery Billing
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Technology behind 1 4.0

Mobile
Service
Diagnostics
HMI
Logistics

-
-
-
-
-
-
-
-

|

- — -
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Technology behind 1 4.0

Functional Integration
Plug&Produce
loT

The Internet of Things

T +sensors, actuators e‘
]

Internet of Things

Sensors
T +|P - capabilities

Cyber Physical Systems

.5 -
+internet communication Valves
+machine to machine Communication
P

Control
platform

swireless communication
*semantic description

Embedded Systems

+integrated intelligence

Physical Objects, Devices
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Technology behind 1 4.0

Functional Integration
Plug&Produce

loT
= Pallet Conveyor g 2 .
s 3
= Stopper o iy

= Valves, Sensors

= |dentification (RFID, QR, ..) af
= Fieldbus Nodes .
_____ .

= PLC - ¢
= Process Module T e ¥
= Production Data (MES, ...)




Technology behind 1 4.0

Functional Integration

Plug&Produce >

loT

Highly Integrated CPS Stop Gate

FESTO

Conveyor

CPS-Stop Gate

Mech. Stopper

Valves / Sensors
Shunt Control
Identification RFID
Parametrizing NFC
IEC 61131 Controller
Line Controller

Data Server (MES, ...)

L -y .

/ —

©

e
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Technology behind 1 4.0

Functional Integration
Plug&Produce
loT

Stopper
4x inductive sensor

Cylinder

CODESYS V3 Sensors

Pressure

SE/AA
4 Valves
3-Port Switch

NFC  CANopen OPC-UA
web-services
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FESTO

Qualification for 14.0
In which areas do you see need for quaification for your employees ?

Qualification Demand 80,00% 70.55%
for 14.0 70.00% 1 i
60.00% I 58.28%
50,00%
40,00% 32.52%
30.00% - 22.09% 22.09%
20,00% - |
10,00% - | -
0.00% T T T
, o
. S N
<® & <&
%) O X4
& N O
23 o < Q \®®0
v K .
e e SN & & o & 2
C)O Q& (\QJ 0\
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Qualification for 14.0

Qualification Profile
Maintenance Staff
FESTO

Realtime Date

IT readyness

Robotik

Sensors

Mechatronik
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Qualification for 14.0

Qualification Profile
Maintenance Staff
SIEMENS

Basierend auf 25 Anwendungsfallen

. . i . Cloud computing
kénnen sich je Rolle Verschiebungen Wissensmanagement 65—~ Data analytics
von Industrie 4.0 relevanten Virtualisierung | /. Datenbanken
V4 N
Komp'Etean eldern erQEben Systemisches Denken \ \ | / -, Embedded systems
Diese Vorgehensweise stellt Softwareentwicklung H\ , AN N e
folgendes sicher: /A WX\
. Server- & / / . b \ Y Infrastruktur- &
v Keine Annahmen Speichertechnologien [~/ / -\ \ | Verbindungstechnik
H/ Ty II I III
Hoher Realltatsbezug Sensork/Aktorik . | 1S/DS & secunty
v Hoher Praxisbezug . I
v Reprasentative Erhebung Selbstmanagement / " Lean management

Y

Selbstgesteuertes.\‘.c-f -

Lernen \ Medienkompetenz
roboticl Y~ S etzwerk-Protokolle/
fik ™~ f;’f H"f— — \\\ " IP-Adressierung
s, ! \ Wl
RFID | |~ Netzwerktechnik
Prozessmanagement “PLM-Software
Projektmanagement

Heute/IST —— Morgen/SOLL Beispiel: Service-Techniker

© Siemens AG 2015
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Qualification for 14.0

German manufacturers invest in the “Circle of Innovation and Qualification”

Source: VDMA

Push product innovation

Qualification of employees

Increased entrance of foreign markets

More customer specific solutions

Cost reduction by organisational optimization
Extension of range of services offered

Focus on core competencies

Increased standardisation of production
Aggressive marketing

More standard products

Increased procurement in low-wage countries
Cooperation

Decrease of vertical integration

Investment in plant and machinery

Level of importance 1 2 3 4
5
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Qualification for 14.0

Changed Job Profiles for Employes in 14.0 Environment

{ - '\

Competencies

A

hoch O 14.0 Data and Services/ CPS
- . medium /

—F gering
- \ : : 2 Job-Profiles
\ gering medium hoch

g -
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Qualification for 14.0

Productivity and qualification

/i

™

Economic development

- Productivity

—

Knowledge
Innovation

pushes  Job
Independence creation
Growth

Education / <=
Skills

Economic demand

-=> Education

Skilled workforce
Creativity

Problem solving ability
High Technologies

Investments
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Qualification for 14.0

3 Pillars

Integration in
berufliche Guidelines

= Spezialisierte -

Vorlesungen

= Adaptierte Curricula AR eestionsl » 4.0 praktische
= Neue Erfahrungen
Forschungsfelder » Adaptierte Skill-Sets
» Fachubergreifende ..
Kooperation Further
= Master of 14.0 ? Training

| 4.0 Wissens- und Anwendungszentren

Konferenzen und Events n

=)

E-Learning
neue Kurse fur Trainer
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Qualification for 14.0

Training and Research
Platform

CP Factory




Qualification for 14.0

Training and Research
Platform

CP Factory

Real plant

Training Factory




Qualification for 14.0

Training and Research
Platform

CP Factory

*Modularity
Flexibility
*Changeability
*Plug & Produce
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Industrie 4.0 @ CP Factory

Qualification for the Factory of the Future ERP | Data Analytics |
Training and Research MES4 Cloud

Platform

| w il l;\f?
= = ‘<o\>‘f0; STUCS

Changeability

= YSICa

= lol
| |
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Qualification for 14.0

CP Factory

@ | Teleservice Remote Expert @ Remote Services

The factory as a part " Lo . Intranet S _ s |
of a worldwide “ =, ‘ B - =, crp s D —— N i !
Production Network o YRS B N N & 2 IR .1 ST} S,
i F T m AL =] L
CP Factory Partnerschule
€8’ Router
Profinet

c o um  Produktions-LAN
WLAN NF H

M =

D D SicheresWLAN i
: | Switch
H -+

IE' Internet

'-,\ '-._‘\

N

Zulieferkette

LI
() ()

Logistik

s
a

Intralogistik

Profibus/Feldbus

CP Factory Standort

Intralogistik

» HEN HEN
E—=— — F—— —

Auslieferung

m

Kunden
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Qualification for 14.0

Changeability

Mobile robotics as an enabler
for

Changeability and

Flexibility.




Qualification for 14.0

Production Data

MES as a Data Server for
Production Data

& Lokl o
Data Took Windows Orders

@ Production Control
[E] Bufers
K usies
cb Resources

@ Order Management
5 Acwal Orders
S pianed Orders
E‘? New Customer Order
New Producton Order
@ Finished Orders
ﬁ] Quality Management
EF Efficiency report
OEE report
H Master Data
® @ Parts
= WorkPlans
°@ Resources
= Operations
IR Customers

x Utiites

overview

Special Operator | Messages: 0

2506205

OPos:

25062015

PEND| Next Rec.:

5 [E) ONo. 1091 | Customer: Mustefma | Plarned Stat: 25,06 2015 15:54.04 | Stat
P OFos 1100 G pt o St | e DLE | et - TFASRS 2
- [E) ONo: 1095  Customer: No Campany | Plarmed St 26.06 2015 16,0002 St
OOP\" 11 Order. TF-Part both fuses | tat: | State: IDLE | Next Rsc.: TF-ASRS32
& [E) ONo: 1096 Cutamer: No Campary | Planned st 26 06.2015 16,0010 Stat
@ OFos:110rdr TFbothfunes | St | Ste: OLE | Nest Rc: TFASRS32

| Ned Rsc..

Name  MESMo Auomati Manuall Busy  Reset Emorl) Erodl Evd2 IP

Connect|

00000 000w e
Me [ 0000000 o e
ks [ 000000000
W 000000000
B w0 000000 0x0
N 0000000 0mx 0
do 000000000
B 0000000 0x e

=
B Actusl Orders [e @I |f o eficiency &=
R Faer
[ losd | Daemdmeton 2062015160252 1+ o BHABIRR 4 _ewst | [T ]
L4 Pare D Mo oyl s e B gy R Ged) Bl Gwl2 o

. Yield . work
. Scrap -dle
- error

TFAMPRESS 10
TEARORILLAO
50 | TF-ASRS32

T
T
T

FESTO




FESTO

Qualification for 14.0

QI 4 O Connected Learning

New Training Methods




The Spirit of Industrie 4.0
-
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FESTO

Festo Didactic - Research Platform for flexible Robot Assembly Systems
Reference DHBW Mannheim

=» MPS
TransferFactory

Including Robot
assembly cell with
RV-3SDB robot,
SCARA robot cell,
Cartesian robot
AS/RS

Training topics:
Lean management
and lean produc-
tion, value stream
analysis, TPM, ...
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Festo Didactic - Research Platform for flexible Robot Assembly Systems
Reference DHBW Mannheim

=» MPS
TransferFactory

9 Including Robot

assembly cell with
RV-3SDB robot,
SCARA robot cell,
Cartesian robot
AS/RS

=% Training topics:
Lean management
and lean produc-
tion, value stream
analysis, TPM, ...




FESTO

Festo Didactic - Research Platform for flexible Robot Assembly Systems
Reference DHBW Mannheim

=» MPS
TransferFactory

DAl i ] I~
I md@INININIGNNEr-10]

9 Including:

1x Robot assembly
cell with RV-3SDB
robot,
1x SCARA robot
cell,
1x AS/RS
(Cartesian robot )
=% Training topics:
Robotics,
workpiece tracking
Handling
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Festo Didactic - Training and Research Platform for Hybrid Automation
Reference Guilford Technical Community College USA, AFB Factory

2| Hybrid training
factory AFB

A

-~ A\
L 3
¥
» LVed
‘ 'S

V

Wi

2| including:

Process atomator Technical Education Center
e

automation

Handling technology,
GUILFORD TECHNICAL
COMMUNITY COLLEGE

,

)

/i

/,';a

N S
. A1

<

Robotics,
RFID technology,

camera inspection
and Datamatrix Constructlon Technologles )5
coding 2 W) 0 0 .J S
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Festo Didactic - Training and Research Platform for Hybrid Automation
Reference Guilford Technical Community College USA, AFB Factory

== Hybrid training
factory AFB

=% including:
Process automation
and factory
automation
Handling technology,
Robotics,
RFID technology,
camera inspection
and Datamatrix
coding
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Festo Didactic - Training and Research Platform for Hybrid Automation
Reference Guilford Technical Community College USA, AFB Factory

== Hybrid training
factory AFB

=% including:
Process automation
and factory
automation
Handling technology,
Robotics,
RFID technology,
camera inspection
and Datamatrix
coding
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Festo Didactic - Training and Research Platform for Hybrid Automation
Reference Guilford Technical Community College USA, AFB Factory

== Hybrid training
factory AFB

=% including:
Process automation More infos:
and factory
automation —
Handling technology,
Robotics,
RFID technology,
camera inspection
and Datamatrix
coding

77
'

777,

/4
4

7

l

1111000

2
W

(I,
[

t,/l’“""
f/
I

V
W it

o/
/ Il
I

]

/

http://www.gtcc.edu/
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Festo Didactic - Training and Research Platform for Flexible Manufacturing

Reference Anhui University of Science and Technology, China

=

MultiFMS

including:

EMCO Mill250,
EMCO Turn 250
Complete MPS500
system

Training content:
CNC Technology,
Robotics,
Mechatronics,
PLC Technology

| [BUEIEERT]

|
il EMCOConcept i
VIIL 1 50
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Festo Didactic - Training and Research Platform for Flexible Manufacturing

Reference Anhui University of Science and Technology, China

=3 MultiFMS

= including:
EMCO Mill250,
EMCO Turn 250
Complete MPS500
system

= Training content:
CNC Technology,
Robotics,
Mechatronics,
PLC Technology
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Festo Didactic - Training and Research Platform for Mobile Robotics and Logistics

Reference Universidad Autonoma de Campeche, Mexico

ProLog factory

= Prolog Factory

= including:
Production line

More information
= Yideo ProLog factory

MPS
Picking station wit
robot RV-2SDB

\
AGlobal N\\“\”

Partner of \
worldskills
international

Logistic field with
= Training content:

Logistics,
Robotics,
i I * Kanban
M Ob I I e rObOtI CS ! ® Justin sequence
Mec h atron | CS * Order scheduling ...

The exciting new training platform for logistics, communication technology,
mechatronics and industrial engineering.

RFID technology,
Communication

http://www.festo-didactic.com/de-de/service/videos/7354.htm?fbid=ZGUuZGUUNTQOLjEzLjMyLjg5Ny43MzUO



http://www.festo-didactic.com/de-de/service/videos/7354.htm?fbid=ZGUuZGUuNTQ0LjEzLjMyLjg5Ny43MzU0

FESTO

Festo Didactic - Training and Research Platform for Mobile Robotics and Logistics

Reference Universidad Autonoma de Campeche, Mexico

-
-

Prolog Factory

including:
Production line
MPS

Picking station wit
robot RV-2SDB

Logistic field with

Training content:
Logistics,
Robotics,

Mobile robotics,
Mechatronics,
RFID technology,
Communication




FESTO

Festo Didactic - Training and Research Platform for Mobile Robotics and Logistics

Reference Universidad Autonoma de Campeche, Mexico

= Prolog Factory

== including:
Production line
MPS

Picking station wit — — = - ‘
robot RV-2SDB — B AS . |
Logistic field with 1L ' ~l" -
Training content: ’ ) et
Logistics,
Robotics,

Mobile robotics,
Mechatronics,
RFID technology,
Communication

=

%Jiw fga
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Festo Didactic - Research Platform for Industrie 4.0
Reference Future Factory SAP Research Dresden, MicroFMS

=

Gaining full trans-
parency and
insight into all
manufact-uring

MmN~~~

SAP addresses the
challenges around
data acquisition,
system integration,
and visualization

Supporting
sustain-able
energy efficient
production is focus
of current research

Aand dovelanmant
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Festo Didactic - Research Platform for Industrie 4.0

Reference Future Factory SAP Research Dresden, MicroFMS

-

Gaining full trans-
parency and
insight into all
manufact-uring

MmN~~~

SAP addresses the
challenges around
data acquisition,
system integration,
and visualization

Supporting
sustain-able
energy efficient
production is focus
of current research

SAP RESEARCH LIVING LABS
FUTURE FACTORY INITIATIVE

Managed by SAP Research in
Dresden, the Future Factory
Initiative is a joint effort between
SAP Research and industrial
partners to foster co-innovation,
research, and development for the
manufacturing industry.

Using a real-world setting, the

Future Factory Initiative presents leading edge software and the latest hardware with different scenarios,
SAP products, and prototypes in a typical discrete manufacturing environment. With more than 20
partners, including large, midsize, and small companies, the Future Factory Initiative constitutes a
heterogeneous and strong ecosystem of market and technology leaders.

Following the SAP corporate strategy to develop the world's best business applications for on-premise,
on-demand, on-device, and orchestration, the Future Factory Initiative is active in three areas:

http://www.sap.com/corporate-en/our-company/innovation/research/livinglabs/futurefactory/index.epx

W Future Factory

‘ Virtual Tour

Research ‘

Overview SAP Solutions | FFl Partners

Welcome to the Virtual Future Factory!

The Virtual Future Factory allows you to explore SAP’s current manufacturing solutions and gives a preview of potential future
solutions. Itis a virtual representation of the real Future Factory located at SAP Research in Dresden.

The Future Factory facilitates research, development, and co-innovation in a Living Lab environment, providing an infrastructure for
test, validation, and demonstration. Using a real-world setup it shows leading edge software and the latest hardware with different
scenarios, SAP products, and prototypes in a typical discrete manufacturing environment. With more than 20 partners including
large, medium, and small companies, the Future Factory Initiative (FFI) constitutes a strong and heterogeneous ecosystem of
market and technology leaders.

The business processes at the Future Factory are closely following the Supply-Chain
Operations Reference-model (SCOR). SCOR enables users to address, improve, and
communicate supply chain management practices within and between all interested parties
in the Extended Enterprise. The SCOR model is based on five distinct management
processes: Plan, Source, Make, Deliver, and Return (Service).

www.sap.comifuturefactory SAP RESEARCH

And daovaln oant

Nnm
alfuy ucvoiupiticrit


http://www.sap.com/corporate-en/our-company/innovation/research/livinglabs/futurefactory/index.epx
http://www.sap.com/corporate-en/our-company/innovation/research/livinglabs/futurefactory/index.epx
http://www.sapevents.edgesuite.net/Manufacturing/Solutions/VirtualFutureFactory/VirtualFutureFactory_v100.html
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Festo Didactic - Research Platform for Industrie 4.0

Reference iFF Stuttgart transformable production, iFactory

= At the learning
factory for
Advanced
Industrial
Engineering,
principles of the
transformable
assembly and pro-
duction facilities
that are fundamen-
tally important in
terms of planning,
physical and
control technology
aspects are being
implemented
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Festo Didactic - Research Platform for Industrie 4.0

Reference iFF Stuttgart transformable production, iFactory

= At the learning
factory for
Advanced
Industrial
Engineering,
principles of the
transformable
assembly and pro-
duction facilities
that are fundamen-
tally important in
terms of planning,
physical and
control technology
aspects are being
implemented
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Festo Didactic - Research Platform for Industrie 4.0

Reference iFF Stuttgart transformable production, iFactory

=

The connection
between the cells
Is done via one
standardized
connector,
including:

- power supply 400V
- air-supply

- Ethernet

- Grounding

- 24V Emergency
Stop

This allows a fast
and save
connection of the
different cells of

..

Intelligent network:

the iFactory.


iFactory_hmi.wmv
iFactory_hmi.wmv

FESTO

Festo Didactic - Research Platform for Industrie 4.0

Reference iFF Stuttgart transformable production, iFactory

9 "In order to secure the

existence and ensure Reference IFF

com-petitiveness of Stuttgart:
companies, it is http://mwww.lernfabrik-
absolutely necessary that aie.de/aktuelles/

production planners and
those responsible for
factory organisation learn
how they can
compensate for market
turbulences without
interfering with running
production”,

says Prof. Engelbert
Westkamper,

Director of the IFF at the
University of Stuttgart

and et o

of the Fraunhofer Institute niversita |F
i Stuttgart 10U '

fOf PrOdUCtIOI‘] Institut fir Industrielle

Fertigung und Fabrikbetrieb

Tachnoloav
reCrnnoiogy

and Automation (IPA — In-
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Festo Didactic - Research Platform for Industrie 4.0
Reference Cognitive Factory iwb TU Munich, iCIM

= Research area
Cognitive factories
Computer
Integrated Manu-
facturing (CIM)
Green machining

=5 Excellence
University TU
Munich, Germany

M Technische Universitit Miinchen
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Festo Didactic - Research Platform for Industrie 4.0
Reference Cognitive Factory iwb TU Munich, iCIM
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Festo Didactic - Research Platform for Industrie 4.0
Reference Cognitive Factory iwb TU Munich, iCIM
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Festo Didactic - Research Platform for Industrie 4.0

Reference Cognitive Factory iwb TU Munich, iCIM

= Research area
Cognitive factories
Computer
Integrated Manu-
facturing (CIM)
Green machining

=5 Excellence
University TU
Munich, Germany

Tum

Technische Universitat Miinchen

i - Ausstattung im Bereich der Automation un... |

=

Ansprechpartner

© Aktuelles

B Institut

© Studium

Produktions-
management und
Logistik
- . § } Geiger, Florian,
© Automation und Ausstattung im Bereich der Automation und der Robotik b i
Werkzesg- Festo FIS-System ICIM (Flexible Manufacturing System) el 050 B0 G008
maschinen ! ) Fax: (089) 289 - 15555
E-Mail: Florian Geiger

EIIEELL ® Emco Dreh- und Frasmaschine
Fertigungs- Palettentransportsystem
technik Be-/Entiaderoboter

Fige-und
Trenntechnik

Publikationen

Forschungsprojekte

YouTube - The Cognitive Factory - TU Miinchen - Microsoft Internet Explorer provided by Festo AG & Co. KG 1ol x|
——— = e
SIS http:/ v, youtube. comjwatch?v=eYCkhpdQHHM =l [ 2]l

Datei Bearbeiten Ansicht Favoriten Extras 7 & Konvertieren ~ [ Auswahlen Links
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