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JRC Institute for Energy and Transport in The Netherlands / Italy hosts a 

wide range of information systems in support of European policies. 
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JRC IET—Information Systems 

• Technology trends 

• SET-Plan 

• Modelling 

• Smart grids 

• Operational data 

• NPPs 

• Hydrogen 

• Human resources data 

• Nuclear 

• Research data 

• Hydrogen 

• Engineering materials 
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JRC IET—SETIS 
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JRC IET—Smart Grids 
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JRC IET—Clearinghouse 
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JRC IET—EHRON 
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JRC IET—ODIN Portal 



The ODIN Portal is designed to manage European research data in the 

domains of nuclear, conventional, and renewable energies. 
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• Support the research process 

• Enable effective exchange of information 

• Provide analysis and evaluation options 

• Deliver innovative services 

• Preserving the research investment 

• Preserve the significant financial investments 

• Enable reuse of data 

• Validation  

• Reuse beyond the scope in which the data were produced 

• Codes and standards development 
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ODIN Portal—Purpose 



ODIN hosts a collection of online scientific databases organized into three 

categories, namely engineering data, documents and product information. 
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ODIN Portal—Scope 



In the engineering category, MatDB is an engineering alloys database that 

contains experimental data coming mainly from European R&D projects. 
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MatDB 
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MatDB manages mechanical and physical properties data generated 

according to European and international testing standards. 

MECHANICAL PROPERTIES IRRADIATION 

CRACK GROWTH & FRACTURE  Irradiation creep 

Creep crack growth Swelling 

Cyclic creep crack growth In-pile relaxation 

Fatigue crack growth TENSILE  

Fracture toughness Compression  

Impact  Multiaxial tensile  

CREEP  Uniaxial tensile  

Cyclic creep  Small punch tensile  

Multiaxial creep  THERMO-PHYSICAL PROPERTIES  

Torsional creep  Density  

Uniaxial creep  Electrical resistivity  

Small punch creep  Emissivity  

RELAXATION  Linear thermal expansion  

Multiaxial relaxation  Poisson’s ratio  

Uniaxial relaxation  Specific heat  

FATIGUE  Shear modulus  

High cycle fatigue  Thermal conductivity  

Low cycle fatigue (load control) Thermal diffusivity  

Low cycle fatigue (strain control) Young's modulus  

Thermal fatigue  CORROSION  

Thermo-mechanical fatigue  High temperature corrosion 

Creep-fatigue interaction Complex test  
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MatDB—Scope 
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The data model on which MatDB is based on a de facto standard 

established in collaboration national laboratories in the US and Japan. 

Material entity 

 Chemical composition  

 Designation & production 

 Characterisation 

 Isotropic grain size 

 Duplex grain size 

 Directionally solidified grain size 

 Hardness 

 Microstructure 

 Phase 

 Physical constants 

 Thermo-mechanical heat treatment 

 Customer internals 
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MatDB—Data Model 
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The engineering materials industrial and research communities face 

various data management challenges. 

• Data preservation 

• Additional overheads 

• Projects aim to develop new knowledge 

• Data transfer 

• Wide-ranging end-user requirements 

• Diverse range of electronic systems 

• Different data sources 

• Data sharing 

• Research data has intellectual value 

• Research data has commercial value 
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Materials Data Challenges 



Access vs Importance 
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Source: PRC (2010) Access vs. Importance (http://www.publishingresearch.net/documents/PRCAccessvsImportanceGlobalNov2010_000.pdf) 



ICT Standards 
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JRC IET supports the development 

of standards for materials data. 

• CEN Workshops on ICT 

Standards for engineering 

materials data 

• CEN/WS ELSSI-EMD 

• Ontologies and schemas for 

engineering materials test data 

• CEN/WS SERES 

• Ontologies and schemas for 

engineering materials data 

• Transition to electronic reporting 

in the engineering sector 

• MatDB is enabled for the    

ELSSI-EMD technologies 



Data Citation 
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MatDB has recently been enabled to support data citation using DataCite 

DOIs. 

• Data citation is integrated into the data entry workflow 

• DOIs can be requested for any validated data set 

• DOIs are automatically minted using the DataCite API (Web Service) 

• Data citation respects different access management levels 

• Open access 

• Registered access 

• Restricted 

• Data citation promotes data sharing 

• Researchers are acknowledged in derivative works 

• Industrial organizations may gain a commercial advantage 

• Data citation promotes European research and innovation 

• Contributes to the generation of new knowledge 

• Guards against redundancy 



Data Publication 
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Questions 
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