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Background
Composites dominate construction of 

small-to-medium length vessels (< 50 m) 
– single digit CAGR (8 %)

Little uptake on ships longer than 50 m

Main Reason: Lack of design guidelines 
from certification bodies

Main issues: Safety particularly Fire

The trend in aviation (e.g. B787, A350) 
demonstrates that extensive adoption of 
composite technology in primary and 
secondary structures is feasible

Courtesy of Tuco Marine (FIBRESHIP partner) – ProZero range 
of offshore/patrol/service FRP vessels (8-18 m)

PROMARINE, OUEST composites SEMI RIGID Boat  (JEC 2019) 
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Challenge
 Enhance acceptance of composites in primary structures of 

ships  > 50 m

 Recommend relevant changes in rules and regulations to 
the responsible bodies

 Create a niche market opportunity for the manufacture of 
large marine vessels in the EU
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Response: FIBRESHIP
• Engineering, production and life‐cycle management for the complete 

construction of large‐length FIBRE‐based SHIPs

• Innovation Action

• Total budget: 11.0M€; EU 
contribution: 8.7M€

• UL budget: 0.72M€

• Coordinator: TSI SL, Spain

• Duration: 36 months from June 
2017
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Partners

• 18 partners, 11 countries

• European shipyards: 3

• Naval architect/design/engineering 
companies: 4

• Ship owners & operators: 4

• R&D organisations: 4

• Classification/certification bodies: 3
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Value Chain

Value Chain and Initial FIBRESHIP Community
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Timeline

Expansion in new 
research areas 
(Waterborne Transport)

Attend H2020 event –
make contact

Proposal 
Stage 1

Proposal 
Stage 2

Acceptance Kick-off

Oct 2015 Nov 2015 Jan 2016 Sep 2016 Jan 2017 Jun 2017
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Impact

Technical:
 Feasibility of the concept of a 

composite large-length ship

 Reduce fuel consumption by 10-15%

 Lower greenhouse gas emissions

 Improve ship stability and safety

 Underwater noise reduction

 Reduce maintenance and life cycle 
costs by 30%

 Corrosion-free

Swedish Navy Visby > 70 m

Safehaven marine 11-18 m



www.ul.ie

Impact

UL/Bernal/IComp:

 Links with new academic partners

 Links with new industrial partners 

 Opportunities to join new consortia & funding bids

 Dissemination & visibility (e.g. Marine Trade Show – Seafest 2017, Galway; 
Connecting Europe, Tallinn, Estonia)

 Expanding in a new research area

 Technology transfer from aerospace 
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Our role in FIBRESHIP

Involved in 4 work packages:

Materials (WP 2) 

Production (WP 5)

Large-scale Validation (WP 7)

Dissemination & Exploitation (WP 9)

Work Packages
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Materials (WP 2) 

Which resins and reinforcements are viable solutions 
for large marine vessels ?

considering….

• TRL

• fire retardancy

• processability

• economics

• recycling

• mechanical properties

• environmental resistance.. Demonstrator currently under construction 
at iXblue showing laminate and sandwich 
construction
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Materials (WP 2) 

Which manufacturing processes are most suitable 
for the manufacture of large marine vessels ?

considering….

• scale involved

• shipyard capabilities

• investment required

• future market

• skilled workforce available

• production rate

• need to automate..
Composite ship block < 50 m long
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Materials (WP 2) 

 Liquid resin infusion identified as most suitable 
manufacturing technique….  familiar to ship yards, scalable, cost 
effective, flexible, closed mould infusion process

Matrix of infusible resin systems was drawn up

• 7 TS resin systems – various 
chemistry

• 1 infusible thermoplastic resin

• 1 bio-epoxy

• All commercially available (High 
TRL project)

• All marketed as infusible

• Fire retardant options
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Materials (WP 2) 

Multi-stage down-selection (12 months)

Stage I: 

• Candidate materials

• Scoring Table devised based on relevant criteria including: 

• Processability

• Fire performance (VTT)

• Mechanical properties

• Environmental resistance

• Cost

• Down selection agreed by partners

Stage II:

• More extensive mechanical testing

• Fatigue testing
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Reinforcement

Basalt
Basaltex BAS-UNI-350 g/m2

Carbon
Saertex U-C-314g/m2

Leo-Compatible Glass
Saertex U-E-900g/m2

Glass
Saertex U-E-996g/m2

Fibre Reinforcement suitable for infusion

• Non-crimp-fabric from Saertex

• Glass | Carbon | Basalt fibres

• Unidirectional with some 90° tows and PE 
stitching (17 gsm)

• Fibre Sizing: Silane

• Fire retardant versions *

*
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Manufacture
Preparation of Reinforcement for infusion

• All laminates nominally: 350 x 500 x 3 mm

• Lay-up: 02S (4 layers of NCF in a UD configuration)

• NCF available on roles up to 4 m wide

• Cutting is automated (Not required by Shipyards !) 
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Manufacture
Liquid resin infusion

Infusion, cure and post cure schedule in line with 
manufacturers guidelines

Infusion issue with one of fire retardant resin systems
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Manufacture
Laminate Production

Coated Laminate                                                                         Uncoated Laminate

For Fire testing at

VTT, Finland

For Mechanical testing at

UL
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Laminate Production

Images of Panels

All laminates nominally: 350 x 500 x 3 mm



www.ul.ie

Quality Control

DMTA

x100 x100x50 x950

Void Analysis (MS 0051)

Tg and degree of cure
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Conditioning

Immersion Bath (Deionised water @ 35 °C)

• Various Media: Dry, Water, 
diesel

• Partial saturation

• Fully saturated

• Fully Saturated followed by 
Drying

• Effect on Tg and mechanical 
properties
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Data for Modelling

• CIMNE responsible for 
modelling data from WP 2

• Experimental data used 
for validation of models

• Models used in 
computational structural 
analysis/design software 
developed by Compass
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Failure Analysis

• Our first journal paper 
compares x4 different 
resins all with glass 
reinforcement

• Exposed to water and 
diesel for durations 
indicated by classification 
society

• Evaluated ILSS and 
Flexural properties

• Examine failure modes
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Failure Analysis

ILSS
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Failure Analysis

ILSS
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Failure Analysis

• Water: No change in strength or modulus

• Diesel: < 10% reduction in strength and modulus

3 pt bend
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• Water: 19% reduction in strength | < 5 % reduction in modulus

• Diesel: < 10% reduction in strength and modulus

Failure Analysis

3 pt bend
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Longer Term Immersion 

FYP 2019: Aaron Reid, 14063379 
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New Tooling
Laminate or Sandwich Panel

Adjustable cavity

Fixed cavity for better 
tolerance 

Vacuum or positive pressure
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Sandwich Panels
Single shot vacuum infusion

480 x 480 mm x 26 mm

Glass skins

25 mm thick core

No consumables/waste

VE with
Balsa Core

VE with
PET Core

MSc Project 2019
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Sandwich Panel 
Manufacture

 Single shot infusion of sandwich panel

 Flexural Testing and Failure mode Analysis
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Fatigue

Tension-Tension
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Fatigue

Tension-Tension
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Fatigue
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Fatigue

OHT (Quasi-isotropic)
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Fatigue – future work

4 pt bending of thick laminates
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Future work 

• Thin laminate (3.5 mm) manufactured at UL

• Thick Laminate (20 mm) manufactured at ixBlue (France)

• Thick Laminate Testing to be performed at UL

Manufactured at Shipyards Manufactured at UL
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Demonstrator 
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Main Outputs 

Source: Fibreship Proposal

• Rules and guidelines (Classification Societies)

• Catalogue of applicable materials (Classification Societies)

• Ship Block Demonstrator
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Progress so far..

 Madrid, June 2017 (kick-off)

 Athens, November 2017

 Faaborg, Denmark, October 2017 (Visit shipyard)

 Barcelona, March 2018

 Cambridge/London, June 2018 (Workshop)

 Espoo, March 2017

 Mid Term Review: Brussels, February 2019

• ixBlue, France June 2019
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Progress so far..
Responsible for two deliverables in WP2:

 First (D2.1) delivered end of May 2018

 Second (D2.3) delivered end of September 2018

 Mid term review completed – Brussels Feb 2019

 Focus now on supporting:
 WP 5 (Production)

 WP 7 (Demonstrator Construction)

 WP 9 (Dissemination)
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Dissemination

 ECCM 18, Athens, Jul 2018

 Thermosetting Resins 2018, Berlin, Sep 2018

 ICCS21, Bologna, Sep 2018

• MechComp, Lisbon, Jul 2019

• Sampe, Nantes, Sep 2019

• Marine Ageing, Brest, Aug 2019
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Journal Papers

• Effect of Environmental Conditioning on the ILSS Properties of Thermosetting- and 
Thermoplastic-Matrix Composite Materials by Resin Infusion for Marine 
Applications – Submitted to Composites Part B: Engineering (Impact Factor 4.92)

• Effect of Environmental Conditioning on the Flexural Properties of Thermosetting-
and Thermoplastic-Matrix Composite Materials by Resin Infusion for Marine 
Applications – targeting submission to Composites Part B: Engineering (Impact 
Factor 4.92)

• Joint Publications also planned
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Some Featured Articles

• Engineers Ireland Journal

• American Composites 
Manufacturing Association 
(ACMA)

• Irish Times

• BBC…http://www.bbc.com/future/story/2017091

8-the-ships-that-could-change-the-seas-forever

• Also had presence at Marine Trade 
Show – Seafest 2017, Galway; 
Connecting Europe, Tallinn, Estonia
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