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= Composites: excellent mechanical performances, many applications, steady growth
= Increased demand for cost-efficient manufacturing methods

= But at present, manufacturing techniques remain costly

Skilled manual labour still necessary

Manual ply lay-up can represent 40 to
609%0 of the total cost of hand lay-up
techniques

Increases costs, scrap rate, lead time,
lowers repeatibility
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Foster the dissemination of composites
in more areas

Convince that flexible and affordable
automation solutions exist

Robotics to automate processes: draping
and induction welding

AR to assist in manual steps:
assembly, process monitoring
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Robotics AR

Augmented reality solutions
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Manipulation of dry fabrics
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High-level user interface
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Tasks & Workplan
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High-level user interface

Robotic cell integration and validation

Evaluation of KPIs, cost benchmarking, practical recommendations

Augmented reality solutions
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3D models for assgmbly



Draping of dry fabrics

CUTTING OF FABRICS DRAPING

GRASPING
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- Adapts to different fabric shapes
- Can deform to deal with 3D mold



General workplan
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Integration of an induction coil on roboticarm.

Robot programming and preliminary testing on simple shapes.

Welding of more complex geometrie (3D shapes), curved pieces to bind together

Robot Production of demo pieces ( interaction with FM’s composite repair demo)
N

Evaluation of KPIs, cost benchmarking, practical recommendations
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General workplan
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Evaluation of KPIs, cost benchmarking, practical recommendations .
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General workplan
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Integration of the different
hardware and software
components together

Safety issues _
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Mechanical

T1.1 Choose appropriate gripping technology + tests

T1.2 Build the gripper, test pick & place

T1.3 Treatment of sensors signals

Manipulation of dry fibers (draping)

High-level user interface

Adhesion

Robotic cell integration and validation

Augmented reality solutions

Evaluation of KPIs, practical recommendations Needles Freezing
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Manipulation of dry fibers (draping)

T2.0 Case study identification and resources collection (mold, ...)

Test drapability and compatibility with grippers

T2.1 Determine a grasping strategy (quality metric)

Carbon (twill Basalt (twill, Non-crimp
T2.2 Modelize dry fabric behavior 2x2,UD) satin) fabrics (NCF)

T2.3 Al/Opti to choose grasping points
Manufacturing process

Vacuum infusion N
with epoxy gEB
at Centexbel L£WINR

T2.4 Control the gripper, generate trajectory

High-level user interface

Robotic cell integration and validation First simulations

Augmented reality solutions I :

Evaluation of KPIs, practical recommendations
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Manipulation of dry fibers (draping)

T3.1 Integration of an induction coil on robotic arm

T3.2: Robot programming and test on simple shapes
T3.3: Test on more complex geometries, curved pieces

T3.4: Production of demo pieces (repair demo)

High-level user interface

Robotic cell integration and validation

Augmented reality solutions

Evaluation of KPIs, practical recommendations

interre

Induction welding trials on simple geometries

Manual assembly for the moment
Developmentof the process

Definition of requirements of the parts
to be welded
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Definition of an assembly sequence

Manipulation of dry fibers (draping)  Composite hubcap manufacturing

=» Beginning of the design of
the part

High-level user interface
e Startedintegrationin dedicated

software to create the application

Robotic cell integration and validation

Augmented reality solutions

T6.1 : Definition of an assembly sequence

T6.2 : Integration of the manipulation in the AR system

T6.3 : Testings and improvements

T6.4 : Temperature vizualization in induction welding

Evaluation of KPIs, practical recommendations
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DEMO #5 project Leader

Louis Dehaybe, ULiége - louis.dehaybe@uliege.be

Olivier Bruls, ULiege - 0.bruls@uliege.be

AACOMA Project Coordinator

Bernard Paquet - bernard.paquet@centexbel.be

AACOMA Communication
Michael Effing - amac@effing-aachen.de
Mona Ziegler - amac-communications @effing-aachen.de

Follow us on our website
https://aacoma-interreg.eu/
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