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GraCoS



Gradient Composite Steel Design for Packaging



Opportunities for Interdisciplinary Collaborate Ph.D. Studies in Canada and France Research Description:



GraCoS is a unique research project joint funded by the Canadian Government (NSERC), French Government (ANR) and ArcelorMittal involving the collaboration between researchers at the University of British Columbia (Canada), The Université de Rouen (France), The University of Ottawa (Canada), INSA de Lyon (France) and the ArcelorMittal Global Research Centre in Maizieres-les-Metz France. This research aims to apply nanotechnology to the production of new types of steel sheet used in packaging application. The research will involve 4 primary aspects: 1. Production of graded Fe-C coatings on thin steel sheet using reactive magnetron sputtering 2. Characterizing and predicting the strength and fracture response of both the coating and coating/substrate materials 3. Performing nanoscale characterization via atom probe tomography and electron microscopy 4. Developing atomistic scale and phenomenological models for understanding the strucutures obtained



Physical Modelling



Ph.D. I - Production & Microstructure Modelling of Graded Fe-C Based Packaging Steels Supervisor I: C. W. Sinclair (UBC) Supervisor II: M. Perez (Lyon)



Phases & Annealing



Diﬀusion Profile



Composition



GraCoS Graded Composite Steel Design for Packaging



Microstructure Modelling Lyon



Material Synthesis UBC



Phase Stability



Ph.D. III - Microstructure Characterization & Modelling Supervisor I: X. Sauvage (Rouen) Supervisor II: M. Perez (Lyon)



The general breakdown of the responsibilities of the individual projects centered at i) The University of British Columbia (C. W. Sinclair) ii) The Univeristy of Ottawa (A. Weck) and iii) The Université de Rouen (X. Sauvage) are shown in the map to the right.



PVD Routes Process Properties Optimation



Nanoscale stability



Microstructure Characterization Rouen SoluteDefect Interaction



Mechanical Characterization Ottawa Microstructure



Metastable Phases



Strength



Ductility



Ph.D. II - Mechanical Properties & Microstructure of Graded Steel Sheet Supervisor I: A. Weck (Ottawa) Supervisor II: X. Sauvage (Rouen)



Requirements:



Far Left: Fe-C coating on a substrate Left Centre: Results of Molecular Dynamics simulation on carbon ordering in iron) Centre Right: Fracture at surface of Fe-C thin film tested in tension Far Right: High resolution TEM of metastable carbide produced via sputtering.



Unique Opportunities: Ph.D. Students involved in this project will have unique opportunities to train in advanced materials synthesis, characterization and modelling techniques in two diﬀerent countries with one of the world’s most important materials producers. Some of the key opportunities in this project include: • Opportunity to spend time both in universities in both Canada and France • Opportunities to spend time in the ArcelorMittal Research Laboratory in France • Opportunities to learn about and use advanced materials technology including: – High resolution TEM, EELs, atom probe tomography and other characterization techniques – Magnetron sputtering for thin film and coating preparation – Micro and nanoscale mechanical testing – Atomistic scale modelling – particularly molecular dynamics and monte carlo simulations • Opportunity to work within a young and dynamic team on a project which has significant potential for both fundamental and theoretical breakthroughs



Department of Materials Engineering, The University of British Columbia: Groupe de Physique des Matériaux, Université de Rouen: Department of Mechanical Engineering, The University of Ottawa: MATEIS, INSA de Lyon:



We are looking for exceptional and motivated students interested pursuing a Ph.D. centered in France or Canada. In particular we are looking for students with the following attributes: • The basic academic and language requirements for admission to the graduate studies programs at the University of British Columbia (www.grad.ubc.ca/prospective), the Univerisity of Ottawa (www.etudesup.uottawa.ca) or the Université de Rouen (www.univ-rouen.fr) • A background which includes materials engineering, materials science and/or physics • An ability to communicate eﬀectively • A willingness to work in a team and to travel • The ability to speak/understand both French and English would be an asset • Previous experience in one or more of the specific techniques described above (nanoscale materials characterization, materials modelling, vapour deposition) or related fields would be an asset If the above description interests you, please send a copy of your resumé/curriculum vitae as well as a statement of interest to [email protected]. Based on the availability of positions within the project and the suitability of your background you will be contacted directly. Please be sure to indicate specifically which sub-project you would be most interested in working on. Please note that emails sent directly to the individual researcher’s email addresses will not be responded to



www.mtrl.ubc.ca www.univ-rouen.fr/LGMP/ www.mtrl.ubc.ca criport1.insa-lyon.fr/pg/index.php?Rub=334
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