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- Center for Research in Structural Integrity, Micromechanics and Reliability of Materials (CIEFMA)

- Critical Raw Materials within CIEFMA’s scope

- Ongoing research activities and collaborative efforts



- Microstructural design of high-strength metallic alloys
- Structural durability of joint structures
- Surface integrity of cutting and forming tools
- Small-scale mechanical behavior of materials
- Degradation of materials under service-like conditions
- Understanding hydrogen-materials interactions
- Additive manufacturing of ceramic materials
- Surface modification technologies for SOFC and SOECs

Center for Research in Structural Integrity, Micromechanics and Reliability of Materials (CIEFMA)

- Currently about 35 people, including 22 PhD Thesis in progress 



Sustainable design of material solutions for structural applications

- Tooling (metal cutting, mining and wear applications) is built on critical and 
scarce raw materials (CRMs), particularly cobalt (Co) and tungsten (W) 

- Cemented carbides account for about 65 percent of the entire global tooling 
market just in metal cutting area, and over 1 billion of tool bits of only WC-Co is 
produced and consumed annually

- Cemented carbides account for 60% and 14% of the worldwide use of tungsten 
and cobalt respectively. 

Development of alternative hard materials, 
regarding both metallic binder and ceramic particles

Critical metals recovery from
industrial scraps



Development of alternative hard materials, regarding both metallic binder and ceramic particles
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Critical metals recovery from
Hardmetal industrial scraps

Design and implementation of 
non-CRM materials for future applications

Call: HORIZON-MSCA-2022-DN-01
(MSCA Doctoral Networks 2022)

Topic: HORIZON-MSCA-2022-DN-01-01
Type of Action: HORIZON-TMA-MSCA-DN

PhD Thesis 

10 PhD Thesis 



Sustainable design of material solutions for energy-related applications

Additive manufacturing of ceramics for catalytic
applications

Monoliths of zirconia and alumina with complex shapes
Functionalization of scaffold struts

by means of metal or ceramic coating

Optimization of multifunctional performance 
of SOFCs and SOECs

Small-scale mechanical testing
Reliable performance under service-like conditions

- Use of CRMs (Co,Ni) in catalytic 
monoliths as well as in anodes within 
SOFCs and SOECs



Postprocessing of Amed ceramics Experimental and simulation study        
of SOFC/SOEC performance



Thank you for your attention!

Comments and queries are welcome

Luis Llanes
luis.miguel.llanes@upc.edu


