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Initial hypothesis of all 3 sessions

Material 

breakthroughs
Composites

Continuous 

Competitiveness

▪ Materials breakthroughs 

should be used to change 

the paradigm from "either 

or" to "and and“

▪ Accelerating research is 

a crucial need and this 

can be achieved thanks to 

quantum simulation, 

bridging between 

industrial sectors and 

building interdisciplinary 

teams

▪ Plastic reinforced 

composites are the 

biggest and fastest 

growing market within 

composites

▪ Future generation 

composites as well as 

use of technologies from 

other sectors will support 

further growth - reduction 

of manufacturing costs, 

industrialization of 

recycling, incorporation of 

extended functionalities -

Internet of Things

▪ The need is to improve 

the value proposition for 

customers (making it 

"more green" but also 

"higher quality" and "lower 

cost") and to increase the 

competitiveness of 

companies providing the 

related products/services

▪ This can be achieved 

thanks to optimizing 

materials composition, 

parts design and overall 

process manufacturing 

efficiency from the start
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Session 1 – Why we need to accelerate research?

from 2.5 to 4.2 
billion people

Access to 

middle class

from 54 to 58%

from 3 to 5-6 
billion people

Urbanization

Now 2025

Internet access

▪ More packaging

▪ More cars

▪ More waste

▪ More vertical housing

▪ More energy consumption

▪ More mobility

Increased pressure on materials industry to react quickly
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PSA – Materials breakthroughs for 2050
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EPFL – An industrial age for materials simulations

Simulation allows us to predict properties

We still need  testing for durability, aging and integration
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ITV – Interdisciplinary development of biomaterials for tissue 

regeneration
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Johnson Matthey – Application of nanostructured porous materials
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Piezotech – Electroactive polymers for new applications
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Session 2 – Plastic reinforced composites are the biggest and fastest 

growing market within composites
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USD billion

Growth drivers

▪ Lightweight

▪ Energy savings

▪ Corrosion resistance

▪ Freedom of design

Challenges

▪ Improved fatigue resistance

▪ High cost of materials

▪ Manufacturing equipment constrains

▪ Recycling issues
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Session 2 – Integration of materials, design and manufacturing process
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Session 2 – Examples of composite achievements

New functionalities Cost reduction More green

Pultrusion process with 

more than 70% fiber content 

-> Hyundai front bumper 3.5 

kg less vs steel at the same 

performance (JEC award 

2015)

Benefiting from 

thermoplastic composite 

flexural fatigue, durability 

specific gravity, and 

overmold adhesion in 

soccer and running shoes

Thermoplastic composites 

easier to recycle

Integrated Engineering 

Development Process is 

effective in developing 

composite parts with 

optimized cost and 

performance

Lower cost of technology 

development through:

▪ Conducting less tests

▪ Introducing new building 

blocks

Applied the gained 

experience in computer 

modelling to other 

commercial applications 

such as impact structures 

for satellites and rail
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Session 3 – Why is it urgent to react to pressure and be continuously 

competitive and sustainable?
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Pressure for:

▪ More green

▪ Higher 

quality 

▪ Lower costs

Can also 

create 

constrains to 

companies 

economies
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UCIrvine – Internet of Things – improving productivity and 

sustainability
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Airbus Helicopter - Multi skilled R&D for new materials/ processes
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Rondol - Cross Industries Technology Transfer 

Extrusion for food

Extrusion for Pharma applications

Use of extrusion for recycling TP

composites

▪ Longer barrel

▪ Cooler barrel

▪ CO2 injection

▪ Chaotic mixing screws

▪ Multi-skilled team: 

▪ EMR, Arkema-Rondol,  Greenwhich

and Stuttgart Universities
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RioTinto Alcan – sustainable development and competitiveness
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Cercle de l’Industrie - Approaches to deliver sustainable competitiveness
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Conclusion – Special focus of the Theme 3 

Numeric aspect: 

▪ Computer and material simulations to 

speed up discovery process 

▪ Use simulation for validation of new 

technologies and not only discovery

▪ Internet of Things to improve productivity 

and sustainability

Organizational behavior: 

▪ Multi-skilled teams and interdisciplinary 

research approach

▪ Benchmarking technologies and their 

cross industry transfer



18

I would like to give warm thank all speakers and Anna Stepien

Thanks!


