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HOW FLANDERS’ 4 STRATEGIC RESEARCH

CENTERS KICK-START YOUR R&D SUCCESS S~ Vito

QKKE Flanders Make [EEAduaahe

 the world’s largest multidisciplinary
research center

* energy, materials, environment

ca. 300 full-time researchers «

product and production
technology and processes

o) ‘umec

“ViB

1,470 scientists from 60+ countries «
biotechnology

life sciences *

« 3,500 international researchers
« micro- and nanotechnology
« digital technology

©Flanders Investment & Trade
www.InvestinFlanders.com

oom

A\ ouR MissioN

To strengthen the long-term international competitiveness
of the Flemish manufacturing industry by carrying out

excellent, industry-driven, pre-competitive research in the
domains of

¢ Mechatronics

* Product development methods

Advanced manufacturing technologies

Aiming at innovative technologies for

N
—
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A BRIDGING THE VALLEY OF DEATH

Demonstration
R&;}D(’ll‘est FLANDERS and &
eas &
M AK E Deployment @"
MANUFACTURING INNOVATION NETWORK TeSt Beds

Ideally suited for high-
complexity, multi-disciplinary,
long-time horizon challenges
that span the fundamental to
applied R&D

Fraction of Institutions’ Effort &
Competence

Basic Science Basic Science Applied Engineering
Understanding how To advance Science
the world works applications

Serial Production

A FLANDERS MAKE OFFERS YOU

e Astrong international network
* Excellent technological research

e State-of-the-art research infrastructure

Universiteit
Antwerpen
e,

FLANDERS
INDUSTRY

UNIVERSITEIT
GENT

universitei
»»hasselt

¥

Viije
Universiteit
Brugsel

Joining forces, growing stronger!
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FLANDERS MAKE IN FLANDERS

FLANDERS

YIIVE‘I’SW?]H
hasse

A STRATEGIC LOCATION NEAR LOMMEL PROVING GROUND
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INNOVEREN & ONDERNEMEN

OUR FLYWHEEL IS TURNING AND ACCELERATING
100+ member companies
44 companies involved in projects

€ 100 million activated

pm  knowledge centers

companies (also investing € 15 million)

42 projects
30 interdisciplinary cooperative research
8 strategic basis research

4 infrastructure
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A WHY COLLABORATING WITH FLANDERS MAKE?

A Picanol: smart solutions: industrial added value
of the Flanders Make network, innovating

together

A Benes: helping to create new markets through

product changes for new offerings

A Octinion: support of complementary multi-
disciplinary knowledge for product

development(s)

A WHY COLLABORATING WITH FLANDERS MAKE?

A dotOcean: speeding up innovation

and product launch

A Tenneco: Product development
through cross fertilization via an

ecosystem network

“TENNECO

A Materialise : new applications for

our technology
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Flanders Make
2018-2022

Together, we

Excel and
Accelerate in
Manufacturing

INSTITUTE STRATEGY &
CORE PROCESSES

A Flanders Make 2018 - 2022
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A SUSTAINABLE MANUFACTURING

A Strengthening product and production innovation in
the manufacturing industry : closing the loop!

product FLANDERS production
innovation MAK innovation

knowledge
development
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A ELEMENTS FOR INNOVATION & INDUSTRY GROWTH

Business
Models

Technology/
Competences

Added value growth
Product & business model TARGET GROWTH

innovation
4+« Smart, connected products

* Product competitiveness
= Servitization

I I Manufacturing share growth
. P Production innovation
% * Lot size one production

* Single flow production
* Increased product &
production quality




RESEARCH STRATEGY :
An integrated strategic
focus

Flanders Make 2018 - 2022

A

DRIVING MARKET FORCES

1. Smart, interconnected products and production
systems

2. Customized products at the cost of series
production

3.  Human centered & sustainable manufacturing

taking into account i.e. cost, energy consumption and
material recycling constraints

3-9-2017
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AFLANDERS MAKE FOCUS: MACHINE / PRODUCT RESEARCH

Systems with increasing smartness and interconnectivity

Performance 3 Robustness 3 Adaptability Multi-context
System and safety Adaptability
topology

T

Dynamic control of = Self optimizing of Interconnected
mechatronics shedding system machines

Green energy- systems

efficient drivetrain

ABENEFITS OF MULTI-CONTEXT ADAPTABILITY
Wheel Loaders, Telehandlers, Wheeled Excavators

Kno_IEdge
- ' T

Drveling

3-9-2017
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AFLANDERS MAKE FOCUS: VEHICLE / PRODUCT RESEARCH

Systems with increasing smartness and interconnectivity

Performance Robustness } Adaptability Multi-context
System and safety Adaptability
topology

Fully autonomous
Active suspension  Path planning vehicles

Green energy-
efficient drivetrain

AFLANDERS MAKE FOCUS: ASSEMBLY OF COMPLEX PRODUCTS

Systems with increasing smartness and interconnectivity

Flow Robustness Adaptability
System ; and safety }

topology

Agile, workcell,
} assembly line

Safety of human- Intuitive high level ~ Interconnected
Hard automation  robot operations collaborative robot Workcell learning
concepts programming and optimization

3-9-2017
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A

_____ CREATING FLEXIBILITY

Human sensitivity required
by operation

g

I
1
1
I
1
I
1
! Flexible materials with
; unpredictable behavior
1
1
1
1
1
1

Human Operators
are preferred

AE

+4- Challenge:

Multiple operators — ” -
X al ‘Integrating new
Cooperative assembly . .

[ e e 1 forms of interaction
between robots and
workers — make the

most out of the

synergy effect”

FLANDERS MAKE ACTIVITIES : 8 RESEARCH PRIORITIES TO
4 COMPETENCE CLUSTERS)

COMPANIES

PRODUCT PRODUCTION —
Sensing, itoring,

=X conrl decsion mling ASSEMBLY
(including modelling)

Systoma with nereasing Smartaess and tereonseEtvEY
e
P oiiie ¥

b ey
et rmtios (o fhem bt pit it
poims el S

pisssisinjgglerresenre)

Process,
operation
including
human-in-the- Product and/or flexible
loop assembly (co)design &
optimisation (including

Fundamental modelling)
research
Specification, architecture &

Specification, architecture &
SwW validation of motion validation of flexible

Engineering products (including assembly (including

modelling) modelling)

expertise Application knowledge

Application development

out of scope reseach I In scope I

3-9-2017
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A ORGANISATION, PROCESSES

ACORE PROCESSES FOR THE KEY ACTIVITIES

Long term
industrial needs
in praducts and ' roadmapping, Definition Execution
production | ideation & competence competence
exploration creation activities creation activities

Execution
Dissemination Definition valorisation
towards direct valorization activities, including
target group activities competence-
transfer

Company Needs:

»+  Direct target
group

* Indirect target Definition knowledge transfer Execution of
group activities with knowledge transfer
) valorisationpartners activities

3-9-2017
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ACOMPETENCE TRANSFER TO/FROM COMPANIES

Application . Flanders Make knowledge for companies O Company knowledge
Knowledge
Sector 1
. O S company & . Qe . (€] 3
TE - T 2 E
E B » 5 z ¥
5-}? Sactor 2 IE o i @ = % .
E4 company ' = B
£ _ f E— . T =
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™ O Sector 3 g » 2 O = ® Py
company ﬁ & el ®E
g — 5 L oo
g : 4 £ g
. . Sector 4 2 E . @ = ] @ S &
- campany B E 'g = & &
= -— E g 2 2 = 2
g ES ERd E g
. L Sector5 P . O ¥R I .
company

System abilities with increasing smartness andinterconnectivity

TECHNOLOGY UTILISATION

3-9-2017
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A

PROJECTS LEAD TO TECHNOLOGY UTILISATIONS ...

| .
AtlasCopeo Optimal
== compressor

_configuration
o _“tool

- I’

A »

SIUCIUFRal desid o
a bike carrier

Optimal gearshift control

\ STRAWBERRY PICKING ROBOT

D

OCTINION

Engineering the future

Strawberry
picking robot

AGENTSCHAP.

n FLANDERS |/ ot
MAKE @ ?( 3 INNOVEREN ¢
uuuuuuuuuuu " X | ONDERNEMEI
............
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A

o
- o) FomE

... AND MORE TECHNOLOGY UTILISATIONS

_h"///'l . | Content &
. _— o ~ process
i —_— s 5

sy
. Scale to
Enefay efficient éontrolm
|vetra|n T79% fuel re Jc IO?TI 150-25119

Add Grammer
processes

GRAMMER

Specific
Grammer
FLAME

Safety Critical System

. ) Design Proces
Use of Design For Manufacturing

and Accpmhly

A

ME OF OUR

SO

INFRASTRUCTURE
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A ENVIRONMENTAL AND VIBRATION TESTING

* Vibration

— Full vehicle size 4+2 poster

* 4individual controllable vertical
hydraulic actuators

* 2 individual controllable
horizontal actuators

® Pay loads up to 500 kg per
actuator

* Combined with climate
chamber

— Full vehicle size
® 10m x 6m x 6m (Ixwxh)

* Temperature range (-40°C to
+70°C, AT 0.3 °C/min)

* Humidity range (15 to 70% RV)

® Sunlight simulation according to
DIN 75220 up to 1100 W/m?

FLANDERS

MAKE

MANUFACTURING INNOVATION NETWGRK

3-9-2017
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A DRIVE AND POWERTRAIN INFRASTRUCTURE

HV DC Saurcelsmk Mmmuncl RT1/0

. &Test rig DAQ & control

E-Storage

Ancillaries

Auxiliaries

HEV powertrain research
Intelligent & efficient sourcing / sinking of power
R&D:
- HEV component integration (motors, invertors,
batteries, ...)
- Full HEV powertrains & control
- Electric loading and ICE emulation for hybrid

HLL.
Multifunct. RT 1/O
&Test rig DAQ & control

drivetrain research
Intelligent & efficient transfer of power

R&D:

- Drivetrain components (transmissions, gearboxes,

RDU, pumps, CVT, FW, multiple loads,....)

- Full drivetrains & control

- Hydraulic, electric, mechanic & pneumatic

HUMAN-CENTERED LAB WITH COLLABORATIVE ROBOTS

3-9-2017
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MOBILE LAB FOR HUMAN CENTERED PRODUCTION ?
A Turning operators
into knowledge
workers

* Augmented based work instructions AS§IStIng humans
* Virtual based training with robots

m"i %ﬁ

§ g

JOINING TECHNIQUES FOR MULTI-MATERIALS LAB

-~

20



A MULTI — MATERIAL JOINING LAB

* Infrastructure extension

Equipped lab for the preparation of assembled parts mimicking real production
process, environment and manufacturability

A Adhesive bonding

Part Surface Surface Adhesive Parts Adhesive
Acclimatisation preparation preparation treatment application curing »
== _

p=

A Mechanical fasteners: SPR (self piercing rivet), blind rivet, clinching,

A Combination of the two, hybrid joints

A Assembled part of considerable dimensions (~1,5*1,0*0,8m) and weight (~40kg)

1[ o = e
e { 'L »

A OFF-HIGHWAY MACHINE AUTOMATION

e Typical tests:

— Validate novel monitoring and control strategies for
autonomous field driving and bale collection

e Changes to tractor

—  X-by-wire

— Sensors: location, obstacles and field conditions
— Open controller platform

Driving function

TS .mﬂ

Static computer
hardware

Obstacles: e.g. camer: s
Field condition: e.g. camera,... Work functions

3-9-2017
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International
research
projects

and
cooperation

A CLEAN AND ENERGY EFFICIENT VEHICLES

Rear driveline development
MS improvement

Individual brake system

Inlegratlon

Validation 4WD 600V

Torque vectoring control algorithms

e

Multi-actuated ground vehicles (MAGV)
MAGV integration

Green MAGV

MAGV driving environment

N

<
€

< N
€

Energy |
Storage

! Cell characterization
BMS + Software
Battery Pack design
Ageing models

Electric Powertrain

Multi-core ECU
Semi autonomous driving
Optimizing energy efficiency

Open SW system architecture
Subsystem design

Driveline assembly
Integration

Validation 2WD 400V

- IEENEIE
—_— > — N

(\))
© )
comM

Mult-level modelling of EV
Adaptive control of BMS

—
WHR

heat 2 heat in a FEV

N 4

<
€

MoForM

Estimate tyre forces based on
vehicle sensor data combined
with motor models and vehicle models

—
Profensto

Validation of electromagnetic
active suspension

3-9-2017
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A INTELLIGENT DRIVER AND TRAFFIC SYSTEMS

Multi-actuated ground vehicles (MAGV)
MAGYV integration

Muli-core ECU
) ) Semi autonomous driving
Tl om Optimizing energy efficiency

= Green MAGV
B e i MAGV driving environment
0 o SEompode

| Active Vision GPS POSITIONING AUTODRIVE
suspens ion ! Camera-based vision system :;2:,;:,‘0?3:‘"1::2 reave Highly and fully automated driving

Fail-aware, fail-safe, fail-operational
integrated electronic components

! with which the vehicle with
! active suspension can
anticipate the road profile

Fusion of multple techniques

! Fully active, low power

! consumption suspension
system that provides ultimate
comfort combined with
excellent handling

Communication

72
EXAMPLE: DEVELOPMENT AND TESTING OF A LONGITUDINAL
CONTROLLER

Scale up
MATLAB
SIMULINK
- ..” I‘
]
Controller development and Experimental testing on
system simulation rolling road ) )
Experimental testing
on test track
Developing new controller methods or testing and comparing different
approaches on system level is possible !
Due to the open structure and the scalability of the platform, relevant testing
can be done for a variety of vehicles 73

3-9-2017
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COLLABORATION WITH
FLANDERS MAKE

Flanders Make today and tomorrow

A PROJECTS LEAD TO TECHNOLOGY UTILISATIONS ...

Many project movies available at
www.flandersmake.be

Flanders Make - iCompose - EN

Flanders Make - Autacen - EN

3-9-2017
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CONCLUSION

Flanders Make 2018 - 2022

A CONCLUSION

Collaboration Revenue
growth
|
i )& 2 <t jobs
Innovation il
DIk ’ ns growth
models g

Excellence Employee

growth
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A CONCLUSION

Industrial focus for strenghtening product developments
and production/assembly developments

An integrated focus for research in line with CPS trend
and contributing to Industry 4.0 transformation needs

Organisational changes based on previous learnings with
collaborative research environment to excel and
accelerate

Significant anticipated impact

Thank you for your time!

Kind regards,

Dirk Torfs, dirk.torfs@flandersmake.be

3-9-2017
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