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Industry 4.0, Digital Factory & Industrial Internet

1. Industry 4.0 — Technical Business Processes Globally Integrated
Dassault Systems

2. loT-controlled Swarm Manufacturing
PSI Automotive & Industry

3. Use Cloud-technology for Automation
PHOENIX CONTACT

4. Non-contact, non-destructive, in-line testing for Industry 4.0



1) Technical Business Processes Globally
Integrated: Dassault Systems

CONSUMER PACKAGED GOODS & RETAIL /
INDUSTRIAL EQUIPMENT CASE STUDY
WESTROCK

The Goal (of development cycle)

-> is to go from 18 months to 6 months
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2) loT-controlled Swarm Manufacturing: PSI GmbH
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Optimised maintenance reduces the service
teams costs.
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Maintenance core processes using the
potential of 0T

Plant operation
Installed sensors (IoT)

g ° 101000101000l >

Expert knowledge

PSIcontrol / data warehouse

| ®,
PSle >{ P8 Sarvios - service TaRAgRt

1‘)

S ' gy, B







3) Use Cloud-technology for Automation
PHOENIX CONTACT

The Industrial Internet of Things (lloT)
N

'K 1 Number of “things” being
connected every day. 20.6
Numberofconnected ., ..
things worldwide by 2020. billion’

& Aml

Number of
connected devices
per person
(as of 2010). P
o1 Expected to grow 2-3 times
more than consumer loT>.






Cloud-based remote maintenance

-------------------------------------------------------------------------------------------------------------------
" .

Raw Data
= |
- Hall Sensor
Data Acquisition Device -
i Pre-Processin
Machine tools { (Sensor Node) :4
Current Sensor I ¢
ZigBee Organization in Data
(IEEE 802.15.4) packets
= * |
: > Cloud-Gateway REST Web service
: [ Human | Mobile Device (Raspberry Pi) (Http Requests)
: Operator

Information
Fusion
(AHP+DS)

1
: Shop-floor Monitoring
: Service

s ®
-----------------------------------------------------------------------------



PROFI
CLOUD

Secure TLS encryption

Safe and easy communication

Via Internet access, all distributed PROFICLOUD-capable devices
transmit your data to the cloud as if it were a PROFINET device — and
of course, this data is TLS-encrypted.

The PROFICLOUD coupler

Integrate the PROFICLOUD coupler into your local PROFINET
network. The PROFICLOUD coupler displays all devices, which are
located across the world and networked via the cloud, as local
network devices.

Networks as easy as social media

Network devices from the cloud as well as local devices are also
available in the engineering environment. Costly programming work is
thereby completely eliminated. Access to remote systems or
machines, for example, can therefore be implemented in 2 much more
straightforward manner. Your worldwide PROFINET network can be
engineered just as easily as if it were a purely local network.



4. Non-contact, non-destructive, in-line
testing for Industry 4.0

The Quality assessment of composite parts by Infrared Thermography

Basic principle for NDT testing
control
part image processing
power supply
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High-end-
Thermographic Camera

Defect-specific
Excitation unit

Control &
Evaluation Software

Customised
Thermography Solution
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NDT Testing for welding spots with Imaéel'R*?
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Industnal thermography system for non-destructive testing of laser welding
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Break Testing

Test Number: 159483 Braking Number: 16
Measurement Duration: 0.9 s
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Thermographic Process Monitoring for Press
Hardening

Before and after Pressing — Check mode
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Composite



Composite

Thermoplastic Multi Thickness Layer Preform Assembly

Thermoplastichutticos
layerprefomasest

Press, Overmoulding + Thermoforming ‘










New Generation of Smart Robots
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MOTION CONTROL
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Browse the available selection of SOMANET COM Modules in our Online Shop |2 or directly in OBLAC 2

SOMAN ETCOM
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Browse the available selection of SOMANET CORE Modules in our Online Shop 2 or directly in OBLAC 2

SOMANET

Browse the available selection of SOMANET IFM Modules in our Online Shop 2 or directly in OBLAC =













U.S. Patent  sept. 27, 1977 Sheet 2 of 6 4,050,331

Cycloidal gear reducer




Harmonic Drive

Circular

spline \

Flexspline <

Tooth System

WG bearing

Bearing outer ring







SRI Abacus




This all might seem like it would be worrying for Harmonic Drive, the
principle manufacturer of Harmonic Drive gears, but it’s not, because
Harmonic Drive is a partner in the project. It has licensed the Abacus design
from SRI and is collaborating with them to commercialize it. “We're in the
process of doing lifetime testing right now, and we expect to have beta version

drives within the year,” Kernbaum says. “After that, we’ll be rolling out our
first product line.”

There are no parts that rub or slide against each other (like gear teeth), only
parts rolling against other parts. Rubbing and sliding result in wasted energy,
and in fact, conventional transmissions are typically only 50 percent efficient.
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