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§  Advanced materials and nanomaterials preparation and characterization 
§  Materials design, testing and integrated computational engineering including 

multiscale modelling 
§  Energy storage and conversion 
§  Sustainability and natural resources 
§  Circular economy and raw materials (including LCA/LCC) 
§  Additive manufacturing (AM) 
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NEW	CLASS	OF	MATERIALS	
FOR	THE	FUTURE	

WHY	WE	NEED	THEM?	
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Radiation	damage,	satellites		
and	deep	space	exploration	
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Problem: Hot-stage turbine disks now 
operate at sufficiently high temperatures 
that hot corrosion and oxidation can initiate 
premature fatigue failure in these 
components.	

If we develop materials with relatively 
high expansion, damage tolerance, 
and oxidation/corrosion resistance – 
we will find promise for protecting 
turbine components operating in high-
temperature corrosive environments.	

The turbine disk and blades are 
routinely exposed to temperatures and 
gases that exceed 700°C, which may 
induce corrosion. Even corrosion 
defects as small as 5-10 microns can 
initiate fatigue cracking. 	
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THE FUTURE FOR MATERIALS UNDER EXTREME CONDITIONS RELIES 
ON HIGH TEMPERATURE STABLE NANOCRYSTALLINE ALLOYS	
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Industrial Technologies 2012 10 

Advanced materials are strategic to Europe to  
address competitiveness & societal challenges 

Advanced materials is a key enabling technology (KET) for EU 
 

!  Contributing to economic growth & employment in EU through innovative products 
!  Strengthening & dynamizing existing European value chains (often at their basis) 
!  Creating new jobs and competitiveness by enabling follow-through applications 
!  Enabling development of products & solutions to address societal challenges 
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Qué	ocurre	si	la	base	de	la	cadena	depende	de	
	la	disponibilidad	de	materias	primas?	
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Christian Hocquard Ifri Energy Breakfast Rountable, May 
20 th, 2010, Brussels
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Multiple components and subsystems that use rare earths include:
• NiMH batteries: lanthanum
• Electric motors and regenerative braking: neodymium, praseodymium, 

dysprosium, terbium; 
• Exhaust catalysts: cerium and lanthanum; 
• Glass : cerium

Automotive sector 

Numerous 
REE inside

“ REE : a huge concern for the auto manufacturing sector “

* Dysprosium is key to making “heat
resistant” magnets vital to automotive
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THE	FUTURE	OF	PRESENT	EU	
TECHNOLOGY	RELIES	ON	
CRITICAL	RAW	MATERIALS	
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NOVEMBER 2010

FIGHT FOR RARE EARTH

From iron ore to timber, China relies on foreign supplies to 
fuel its growth. But when it comes to rare earth metals— 
essential for clean energy and electronics—China  
dominates. The rest of the world is worried.  

Reuters analyses the issues 

CRMs	are	a	clear	world-wide	problem	…	
Rare	Earths	“the	21th	gold	fever”?		
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fuente: Report on Critical Raw Materials and the Circular Economy, EC 2018	
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SUBSTITUTION	(TRANSVERSAL	CONCEPT)	

A	CHANGE	OF	VIEW	IN	VALUE	CHAINS	(N-VC	/	RM-VC)	

FATE	OF	A	CRM	

EXTRACT/	
MINE	 RECYCLE	 MANAGEMENT	/	

USE	
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Introduce	CRMs	
transversal	concept	in	the	
EU	nanotechnology	VC	
roadmap	
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UNIR	EL	ECODISEÑO	A	LA	NANOSEGURIDAD	
(SEGURO	POR	DISEÑO)	PARA	ASEGURAR	
TODO	EL	CICLO	DE	VIDA	
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NEED	OF	NEW	MATERIALS	FOR	THE	FUTURE	AND	TO	
ANSWER	TO	EXTREME	CONDITIONS	NEEDS	

WHY	ARE	YOU	GOING	TO	THROUGH	IT	AWAY	IF	
YOU	CAN	RECYCLE	IT	

DESIGN	
MATERIALS	
THINKING	ON	
EFFICIENCY	USE	
OF	RESOURCES	
SAFETY	AND	
SUSTAINABILITY		
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¡Gracias!	
#conama2018	



Thank	you	for	your	
attention!	
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