Turning higand composite
manufacturing systems into Printe




Alrborne group
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Aerospace, Marine, industrialisecomposite
Renewables, Industrial manufacturing
and Oil & Gas
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https://vimeo.com/174719084
Continuous Winding Facility - Artist impression 2001.mpg
Continuous Winding Facility - Artist impression 2001.mpg

Composite manufacturing kimawy

.....................................................................................................................................................................................................................................................................................................................................................................

o \
b B e
h K B

gi01010101010

0 010101010101010101010

01010101010101010101010170101010101010101010

Pageb Ciirborne



Unique combination of skKills
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engineering: Manufacturing

<A
posite
ateriak, proces
proiseon il Process simulation
PLC & software e -
programming

System simulation
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OnDemand _
manufacturing Material
portal

Automated Machine
programming program

Data Data insight

Adaptive
processing

Product
/ Data /
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Automated Lamination

PageB Ciirborne






Automated Honeycomb Pottins

AHigh material efficiency
ARepeatable process
s /Easy to setup, no programming

ﬁ"é needed

A Avoids toxic exposure

ﬁ https //wmeo com/337519192/1e24ac890
o8 IF J J k.

https [Iwww.youtube.com/watch?v= OhOhDeQQY Pagel0
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https://vimeo.com/337519192/1e24ac890f
https://www.youtube.com/watch?v=0h0hDeo-p9Y

Automated programming

Out of bound
filling

Underfilling

program

APotting path determined using an
advancedptimisationalgorithm

APotting path optimized tainimise
material use anoptimisepotting
speed

ADispensing algorithm automatically
adjusted as a function of the path
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Adaptive processing

Out of bound
filling
e program
J)
Adaptrve
/ S

ADeveloping material model, to be able
to predict output quality and filling rate

AHighly viscous, changing over time,
thixothropig glass spheres
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Cutting and Kitting ¢
composite plies



Development In industry
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Consequencef this approach

A Veryhighamountof randompliesfor operatorto sort

A Large éxpensivé cleanroomareafor ofﬂoadingand sortingtables
A High risk of oubf-sequenceor missingplies P
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Nesting efficiency vs sorting

Sorting cost manual

~~ _

Cost
"""" - Sorting cost automated

Material scrap

NO mix High mix
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Automated PIy Kitting

" Alncreased material efficiency
~ Alncreased ply cutter capacity
ANo kitting errors

AFull quality traceability
Alncreased operationdlexibilty
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https://www.youtube.com/watch?v=9KcEIH yUES Pagel Oirbornec


https://www.youtube.com/watch?v=9KcElH_yUE8

Automated programming

Ply-handling
Cutting Au:grr;:’;ﬁd Kitting
file progra program
generation

ACutting file interpreted by ,
| AND2NYSQa azFagl

AMaterial specific process
parameters retrieved from
database

ARobot code and end effector
; \ control automatically determined,
oading subreysiem ’ \\‘Cutting sub-system O n'th e'ﬂy

Buffering sub-system
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Adaptive processing

Manual ply Automated ply

loading

and position
recognition

Automated Sorting
program program

generation (live)

A Plies manually loaded to conveyor belt

A Plies and their position identified using barcode and
vision system

’ A Robot code (including individual suction cup
activation) automatically determined

A Provides opportunity for Adaptive nesting and cutting
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Unlocking the digital factory

Digital manufacturing backbone

Laminating
cell#1

Laminating
cell#2

Laminating
cell#n

e Qirborne




Unlocking the digital factory

A Dynamic reattime, nesting

A Cuttingon demand
ERP/MIES f \ A Extremelycomplexnests

Assembly

Parts stock

Laminating
cell #1
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Laminating

I‘l T cell #3
L Laminating Stock
cell #n - '
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Automated preforming: TP dilarey

Automated preforming cell Automated preforming cell Automated preforming
for thermoplastic blanks with integrated kitting system for dryfibre laminates
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~Step 1| Building up the laminate

THE PROCESS



Automated Lamination

A3 functions in 1 system
AHigh material throughput
ATailored preforms

ACan offload to next system
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https://www.youtube.com/watch?v=hDLrCw WXBMlg(924 Oirborne



https://www.youtube.com/watch?v=hDLrCw_WXBM

INTRODUCING

AIRBORNE GLIENT PORTAL



https://www.youtube.com/watch?time_continue=2&v=1iUPn8tZKFg

Ondemand manufacturingortal

https://www.airborne.com/automationsolutionsadvancedcomposites/digitaiclient-portal/
https://www.youtube.com/watch?time_continue=2&%¢%f{UPn8tZKFg Qirborne




