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* acquire data

(BUEREEY)

Data Technology (DT, BUEI0) g6

* data analysis and insight
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IS transforming the world!
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DMG MoriSeiki (JPN + D) 3210,80
Yamazaki Mazak 2604,00

FFG & MAG 2320,00

Jtekt 1546,90

Okuma 1 340,80

Makino 1236,50

Doosan 122400

Grob 1036,62
Haas 967,00

GF 933,10
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Intelligent Setup of Machines and Automated Lines

° Consortium: Aim: Continuous Data Processing Throughout Machines and

\) ‘BA? Components

‘m, = Shortening of Setup Times
= Reduction of Assembly Errors

<o LIBU

-~ Ingra!l(:n de:< Eigenschr:ﬂen
P> ENGINEERING g getrenntvon Komponenten in
- YSIEMS || Grants by: WV TEE
/ \ programmierung
(K) KESSLER BMBF,Industry 4.0
'Tf;ﬂ:m T\T‘?’ . v : ‘ und werden beim Einbau
P —— St a rt : in die :Nerkzeugmaschme
Steinmeyer —_— eingelesen
——— 1.11.2013
‘wbk
Z Fraunhofer Duration: -
— %8 3 Years Deutiche Zeit- und Kostenersparmis | jnCtan ialeungstatigkeiten
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Flexible Connectivity of Intelligent Engineering Apps (eApps) to
Maximize Equipment Performance

e Consortium:
P,s;zl

Z Fraunhofer
IPA

\\

checkmobile
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Produktionssysteme
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Aim: Optimization of Equipment Effectiveness and Availability

= Improved Information Availability with User-oriented

Applications

= Useage of Secure Platforms — Virtual Fort Knox

Grants by:
BMBF,Industry 4.0

Start:
1.11.2013

Duration:
3 Years

Engineering Apps
unterstiizt durch
eApp Development Kit -
{)

Betreiber der Plattform
Webbasierte, sichere und zuverlassige
Verteilung und Vernetzung von

@ Informationen @J

Tas
Betreiber von
Maschinen und Anlagen

Hersteller von Services,
‘Maschinen und Anlagen
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Software-Defined Machine Tools Manufacturing
System (SDMT)

Industrial Big Data & Cyber Security
Multilayer Edge/Cloud Computing
Artificial Intelligence in F.A.

VR/AR for Digital Factory Simulation
Blockchain & Smart Contract Automation
Universal Industrial Ethernet
B4G(beyond 4G) & 5G Communication
Sensor and Sensor-less Technologies




FFG Industry 4.0 Architecture

Smart
Factory & Services

Smart
Manufacturing

Smart
Machine Tools
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FFG Industry 4.0 Solutions

Virtual Factory

: . { © B
Engineering, VFE \ ﬂCRM C:“ERP

Internet of Machine

Tools, loMT
Intelligent Product

Line, IPL

- S

Sensors AOl  Robot It = PLC  HMI  Others

\\ * Machine Tool j/
FFG =R R N




Internet of Machine Tools, IoOMT

« Pain points of Machine Connectivity

Communication between different controllers, Fanuc, Siemens,
Mitsubishi, Heidenhan and others.

Difficult to expansion or upgrade intelligent functions.
Data safety & redundancy issues.

I
| I
Fanuc Controller

Bosch Rexroth Controller ~ Slemens Controller
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Internet of Machine Tools, IoOMT

» Spec. of IoMT Gateway @ = TN\
OPC UA Server )
Fanuc, Siemens, Heidenhain, “ FFG Cloud
Mitsubishi, MT Connect, OPC UA Mobil N~
client ooile

Provide Data log
PROFINET, PROFIBUS,
EtherNet/IP, EtherCAT, OMRON, E
Mitsubishi, Modbus TCP protocol PC

COM port support Modbus
RTUASCIT TP (APP) Board

Connect to private and public
cloud |

ISCADA

OPC UA (German Industry 4.0 Standards)
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Virtual Factory Engineering

Design / Process / Manufacturing / Maintenance All-in-One Solutions (CPS)
3D Design Software & VR/AR Simulation Solutions

"EFG: = CEFG:

< < <

> S FANUC SIEMENS
DS BessauLT 55285520 MTC  Rockwe

Automation KUKA

Production Line Design Production Line
& Simulation VR/AR 3D Experience  Implementation & Service’

Production Line
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DS_3D_FFR.mp4
DS_VR_FFR.mp4
IPL_FFR.mp4

Virtual Factory Engineering - VR

Large Machine Tool in Virtual Reallty (VR)

click

W o

UJOBS cCvVvEe

Large Machine Tool Simulation

« 3D software simulation tool
of Dassault Systemes

 VR/AR experience with
HTC vive solutions
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VR_JOBS.mp4

Virtual Factory Engineering - AR

Machine Tool 3D in Augmented Reality (AR)

Feeler U-600 5 Axis Vertical Machining
Cpnfnr

click

U-600

G Froer 5-Axis Vertical
Machining Center

U SERIES

5-Axis Vertical Machining Center

o - - \.__ -
High Precision & X Axis & Y Axis Rotary Working Table Robust Structure
High Power Spindle Design & Controller



AR_U600.mp4

Virtual Factory Engineering - MR

Machine Tools and Data in Mixed Reality (MR)

- Wind(i)ws Azure
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As-Is

Buy machine tools from FFG, buy CAM tools from
software provider, rebuild the 3D machine model and

do manufacturing verification

e TOo-Be

4. Manufacturin 5. Customer

3.3D Model Of machine Verification Satisfaction
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Machine Tools + CAD/CAM FFG,

97)5 DASSAULT

SUSTEMES

« CATIA V5 AMZ2 (Advanced Machinist Configuration)
for 5-axis aerospace machine tools

NCG-NC Manufacturing NVG-NC Manufacturing
Review Verification
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