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»Mechatronics fot machine
o construction

» Open real-time control platform
» Wireless communication
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[===| Market Trends: Example:
e Services & Solutions 250500 rpm
e Increased Performance more flexible

o Customization & flexibility
e Faster product-innovation
e Ecologic

. 1

=== | Product Trends:

e monitoring & diagnose

e modular & platform-based
o intelligent sensing & control
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» Goal: faster machines with less vibrations and noise
[— » Example:

observatie controle
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>%oal: fas!)er achine
with less vibrations an
noise

»Projects:

esHigh-dynamic motion
control: controlling systems
with varying dynamics.

e Advanced conftrol of
tension in wires

¢ Micropositioning
o\/ibro-acoustic modeling:
Establish rules of thumb to
reduce vibro-acoustic noise
in designs

e Active structural vibration
conftrol
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»Goal: machines that monitor
their operation and indicate the
[— root coarse of failures

»>Example:

Compressor constructors
deliveri.s.0. compressors, a
volume of compressed air, at
a certain pressure, with a
certain quality during a
certain fime period.

Bron: technologieroadmap Agoria-WTCM

o 000000 Cencul




FMTCC

Flanders’
MECHATRONICS
Technology Cenire
www fmic.be

»Goal; machines that monitor their
operation and indicate the root coarse of

[— failures
> Projects:
eTorque measurements
Machine-integrated torque sensing
Sensor fusion for forque measurements
eTemperature measurements
Contact surfaces
Temperature sensor networks
eDiagnosis methodology
Signal processing
Model-based diagnosis
|

eTeleservice soffware

Teleservice bridge software
Service definition & deployment
Distributed teleservices
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»Goal: Enable module-based machine construction
|— .
»Example:
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»Goal: enable module based
machine construction

> Projects:

eOpen real-time control software
Open source control
framework

Industrial adoption of open
source control framework

eMachine simulator for software
testing.

eMechatronic soffware design
and ftest methodology.

ePerformance of field busses

eDetection of cable defects

e \Wireless communication
Wireless control networks
Mobile sensors

eMotion synchronization
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L »Mechatronics fot machine
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»Open real-time control
platform
»Wireless communication
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> Lower the threshold
> Interface with other parts of the machine (e.g. HMI)
» Demonstrate on industrial cases

> Build up an industrial user community:

e 100 Downloads / month

e 6000 bezoekers / month

e 25000 hits / month

e users in Belgium, Italy, Poland, ...
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»Mechatronics for machine
construction

» Open real-time control platform

» Wireless communication in
machines
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CAN2BIluetooth

CAN2WiFi

Wireless Monitoring System

Industrial WiFi Wireless 10 MUX
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»>Wireless control networks:
|
actuators |[— plant —* sensors
/ Latency
Packet loss
Wireless Wireless
Network j controller Network
» Mobile Sensors:
|
Wireless data
& power
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> Avadilability of network:

e interference
»Security

»Limited throughput
»>PER versus latency trade-off

PER *

delay
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> Quality of Service extensions

» Multi-antenna (MIMO) communication

» Ultra Wide Band communication

> Wireless power
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AIFS 1 Contention window

AIFS 2 Contention window

AIES 3 Contention window
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amplitude 4 amplitude Noise level
|
\/ ti 2 4
ime Frequency
(GHz)
+——>
500 ps
802.15.3a
datarate
|
802.15.4a
distance
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Source: Marlow

www.imec.be

www.ferrosi.com

11



FMTCC>
Flanders”
MECHATRONICS
Technology Centre
www.fmic.be
Piem* Ejem® Plem®iyr Hecotary WVoltage Comm.
|— < ¥
R Sours (WWiem™) (J/em®) (WWiem' /Y1) i‘::;f: Regulation Available
Primary Battery - 2880 o0 Ng No Yes
Secondary Battery - 1080 34 - No fes
Micro-Fuel Cell - 3500 110 Maybe Maybe No
Ultra-capacitor - 30-1000 1832 No Yes Yes
Heat engi - 3346 106 (es Yes No
Radicactive(™N1)  0.32 1640 0.32 Yes Tes No
Solar (outside) 15000 * - - Usually Maybe Yes
Solar (inside) 10% - - Usually Maybe =
Temperature 40 %7 - - Usually  Maybe Soon
Human Power 330 - - Yes Yes No
Airflow 380 77 - - Yes Yes No
[— Pressure Vanation 17 777 - - Yes Yes No
Vibrations 200 = - Yes Tes No
Source: university of Berkeley
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»Wireless is emerging in
I industrial environments
»New technologies will
enable:
eWireless control networks
eMobile sensors
»Advances in microassembly
and packaging are crucial to
drive cost and’ power down
|—
Source: IMEC
YRR
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