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Background

@ Several aeronautical applications demanding high thermal conditions
@ Temperature
@ Fire
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Background

@ Current metal designs could be replaced
to reduce weight or improve performance
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@ Current composite designs could be improved
to increase efficiency for multidisciplinary requirments
or to reduce manufacturing costs
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Objectives

@ Overall objective of EC

@ Maintain European leadership through weight and cost savings in expanding the use of
composite materials in areas of demanding high thermal conditions (temperature and fire)

@ Technological objectives of SUCOHS project

1.

2.

Multi-material systems/ structures to increase mech. performance, fire and thermal
resistance up to 350°C, reduce weight 12-15% and costs up to 17%

Systems for multiple sensing during production and operation to increase safety and
aircraft availability and decrease maintenance costs by up to 15%

Tailored composite manufacturing with in-situ structural assessment to reduce time and
costs for individual production steps by up to 30%

Multi-disciplinary analysis methods and allowables to reduce weight and cost of selected
parts by additional 3-8%

Building block for designing multifunctional structures validated by representative
prototypes with integrated systems

Pilot demonstration of future composite part development with horizontal & vertical
integration of disciplines, methods and requirements
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Concept and Methodology

@ Concept providing key technologies for
@ Design
@ Manufacturing
@ Operation

3 ~ | Actual loads

Accumulated loads

~

=> —>  Maintenance
Maintenance interval shift events
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Concept and Methodology

@ Methodology

New Materials and New Analysis Methods,
Manufacturing Processes Allowable and Structural Concepts

Increased understanding and Material modelling considering
exploitation of composites ageing and peak loads

Developments of higher resistant Damage allowable during

composites (temperature and fire) manufacturing and operation

. . . Multidisciplinary structural and
Tailored multi-material preforms L

reliability analysis methods

Hybrid manufacturing and Structural concepts for composite
integrated guality control methods shells under thermo-mech. loading

New Sensors and
Evaluation Systems

In-situ preforming monitoring and
evaluation system

In-situ consolidation monitoring and
evaluation system

Structural loading monitoring and
evaluation system

Structural usage evaluation and
scheduling system

Technology integration, Testing and Validation on Coupon and Small Scale Prototype (TRL 2-4)

v

Demonstration by Pilot Activities
near to Operation Environment (up to TRL 5)
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Consortium

® In a Nutshell

Researchers 1 4
and engineers

26 ... Partners

European
Countries

EU contribution 6 638 939 €

Project name:

Sustainable and Cost Efficient High
Performance Composite Structures demanding
Temperature and Fire Resistance

Project acronym: SuCoHS

Funding scheme: Research and Innovation
Action (RIA)

Project Coordinator: Dr. Tobias Wille (DLR)
Contact: tobias.wille@dIr.de
Project start date: 01/09/2018

Project end date: 31/08/2021
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Consortium

® Universities nw TUHH

@ M aterial toug hen i ng Technische Unfversitit H;-rmbu.'g
® Process simulation
@ Probabilistic analysis

;(
® Research Centers 69 ONERA

® Material testing and modeling e

@ Manufacturing technologies
@ Structural analysis and testing methods

%) i i ili U ' 4 Technobis
® SME and industrial facilitators % HEXAGON | apodius LF ‘ = <«=> mTFC

@ Material development sunthesites tft-fos
@ Sensor system development
@ Data base

® Industrial End users AER0V2 BOMBARDIER & Collins Aerospace
@ Structural concepts and simulation methods
@ Production verification
@ Pilot demonstration

SuCoHS
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http://www.l-up.com/index.php

Pilot Demonstrators

High temperature
nacelle component

(Bombardaer]

@ Reduce part complexity

@ Multidisciplinary loading

@ Reduce number of subparts
@ Use of composites Tg<335°C

=~
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SUSTAINABLE & COST EFFICIENT
HIGH-PERFORMANCE COMPOSITE STRUCTURES

Tail cone panel

substructure
(Aernnova Engineering)

@ Avoid titanium APU housing
@ Use of composites Tg<300°C
@ Ensure fire resistance

@ Ensure damage tolerance

~a

@ New structural concepts and
materials for improved
performance at reduced costs

@ Flammability and FST requ.
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First selected results

@ Material development
© Material screening compared to requirements (mechanical, curing, fire and other parameters)

Parameter
Prio| Limit Prio| Limit Prio Limit
T,. dry °C 1 | =335 2 =130 1 =300
f’gg’['ﬁgz;sm GPa 2 | >REF? 1 =REF |1 =700
E Stiffness, tensile | GPa 2 | »REF* 2 | =REF? 1 =700
@«
E f’grﬁg?g;gm MPa 2 | >REF? 1 | =REF |1  >800'
% Strength, tensile  MPa 2 | »REF? 2 | »REF? 1 =300
g Toughness K, MPaim'™ | 1 | »085 S ‘_
AFP processability | - 1 1 1
¢ | Cure Temperature | °C 1 ‘4185 2 | <140 ‘1 <210
g% Cure Time min 2 |- 2 | =100 2  <REF?
3 8 | posteure time min 1 ‘MINE 1 | NOT* ‘1 NOT*
Vertical Burn - |- 1 2
o FAR
{'Hé Smoke density ‘- 2 (2‘:?)_853 (a).| 2
g Heat Release - - 2
o
e
¢ Material lead time 1 - 2
Eg costs € ‘ 1 MIN? ‘1 MIN?
g S Acoustic 1 na’ na?’

"the values are referring to fabric values [1]

“the values are referring to the reference material,
® the values is minimized target value,

*the values is not accepted,

® the values is not applicable,

[C. Huchette et al.: Review and evaluation of material candidates compared to industrial
requirements, SUCoHS public deliverable D2.1, Aug 2019] 5 September 2019 | 11

SuCoHS




