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Out of die UV cured pultrusion




UV Pultrusion — Our solution for Shipbuilding
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Current manufacturing
methods for stiffeners

Automated production \\

of stiffeners

Directly bonded to
desired area

Source: Adapted from: Fabricando made in Spain — Barcos
(https://www.youtube.com/watch?v=KwoXXkjvpo8)

Semi-artisanal
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UV Pultrusion — Our Technology

Reinforcement _ AN . S
tape Resin tank AN R
Robotarm___--~~

Advq nced AUiomqiion Source: Tena, I, Sarrionandia, M.,
Adva n Ced ° ° Torre, J., & Aurrekoetxea, J. (2016).
. manUfGC'l'U I‘Ing technologles and The effect of process parameters on
mq'erlqls o . . R uItravi?IeT cured out of. die bent
technologles Intelllgent robo"cs pultrusion process. Composites Part B:

Engineering, 89, 9-17
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UV Pultrusion — Our stiffeners

Shipbuilding profile (developed in Fibre4Yards project) Physical properties

Fibre volume fraction: 58%
Void content: 1.6% p—

Geometrical accuracy (4.5 mm) 5

- Thickness 1: 4.57 + 0.08 mm
- Thickness 2: 4.68 = 0.05 mm —
- Thickness 3: 4.57 £ 0.10 mm 1

Mechanical properties

E,;: 31 GPa

High-performance stiffener for G, 6 GPa
the superstructure of a 011: 571 MPa
Catamaran 021 133 MPa
G1p: 77 MPa
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UV Pultrusion — Advantages for shipyards

Less cost and high Increased quality control Greener vessels
manufacturing capacity of vessels

Jll.. / J...l /

Jo-oo / Jo-oo / &

Jll.. / J...l /

Stiffener directly bonded to Control of fibre volume and Reduction of raw materials and
the desired area thickness of stiffeners suppression of polyurethane moulds

Automated and repetitive

. Reduction of stiffener geometry
manufacturing process

Elimination of curing times
Reduction of the final weight

I : ductivit Certified duct
ncrease in productivity ertiried produc of the vessel

13/12/2023 Final Dissemination Event

SHIPYARD FOR
THE FUTURE




UV Pultrusion — Not only a I+D project

Routrusion Thank you !

CURVED COMPOSITE PROFILES
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Hot-Stamping




Hot-stamping of thermoplastic-based composite
Concept

Hot Stamped nodes
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Hot-stamping of thermoplastic-based composite
Technology Transfer
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Technology transfer
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Hot-stamping of thermoplastic-based composite
From CAD to component

PROCESS

AUTOMATED LAYUP CONSOLIDATION HEATING

COMPOSITE TAPE TAILORED LAYUP PREFORM

PRODUCT
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Hot-stamping of thermoplastic-based composite
Technology Outline

Automated Tape Laying Blank Consolidation Hot Stamping
' T
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Hot-stamping of thermoplastic-based composite
Automation and digitalization

AUTOMATED TAPE LAYING 0 e Ratston () i Pt

Total Power Meter
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Hot-stamping of thermoplastic-based composite
Implementation benefits

Per unit-cost at part #100

1000
900 i:w_—sanif:srs:::gh\oulding
AFP — Automated Fibre Placement
800 — Hand Layu
::M E Rec:irl; T);uFr’\sfer Moulding
700
TP — Thermoplastic
600 TS — Thermoset
500
400
300
200
100
0]
SF-TP CM-TP AFP - TS HL-TS RTM - TS
H Tooling Cost/Unit ™ Material Cost/Unit  ® Labor Cost/Unit ]
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Hot-stamping of thermoplastic-based composite
Integration

Assembly

Concept Demonstrator
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Adaptive mould




S

Introducing the
adaptive mould
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Avutomation
Direct from 3D CAD environment
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Many composite processes possible

Vacuum infusion
& Prepregging

Thermoforming
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Current large composite production

Huge Infrastructure Required!
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Joint detail
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Let’s look at metal shipbuilding
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Composite Panel assemblies are possible
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3D Print & ATP




3D Printing
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3D Printing

13/12/2023 Final Dissemination Event

SHIPYARD FOR
THE FUTURE




Additive Manufacturing — Shipbuilding
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Additive Manufacturing — Shipbuilding
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Additive Manufacturing — Fibre4Yards Axe Bow
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CNC
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ATP
Workflow
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ATP & 3D Printing
Workflow
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Modular Assembly




Modular Assembly
Integration

Hot-Stamping

Out-of-die UV '
cured pultrusion /&(
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Thank you !

Q hitps://www.fibredyards.eu/

m hitps://www.linkedin.com/company/fibre4yards/

If not acknowledged, images courtesy of the consortium partners.

This presentation reflects only the consortium's view. The European
Commission and the European Climate; Infrastructure and Environment
Executive Agency (CINEA) are not responsible for/any use that may be made
of the information it contains.

peo io Horizon 2020
agreement n® 101006860.
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