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Purpose of the visit

The purpose of the visit was a knowledge-exchange and coordination of future research efforts between two groups with expertise on screw dislocation modeling from first principles electronic structure calculations. The group of the applicant, Hong Li, is under the guidance of Prof. Reinhard Pippan and is located in Leoben at the Erich Schmid Institute (Austria). The group hosting the visit is headed by Prof. François Willaime and located at the CEA Saclay Research Center (France).

Description of the work carried out during the visit

During the visit, a seminar talk on “Modeling of screw dislocations in W and W-based alloys” was given by Lorenz Romaner. The presentation lasted for 45 minutes and was concluded with a 15 mn discussion with the audience (~ 25 participants).

After this, a meeting in a smaller group (François Willaime, Lisa Ventelon, Lorenz Romaner and the applicant) was held to address more specific points such as:

· The core structure of W-Re 25% alloys investigated by supercell calculations.

· The presence of a split core for the moving dislocation in W-Re 25%. 

· The “drag method” developed in the group of F. Willaime and the correction to the Peierls stress based on linear elasticity. 

· The role of force convergence criterion when increasing the stress in discrete steps for Peierls stress determinations.
Then, Lorenz Romaner and the applicant discussed with Emmanuel Clouet about the linear elastic correction to the Peierls barrier. After this, they discussed with Chu Chun Fu about some technical issues of the virtual crystal approximation and the usefulness of special quasi-random structures in the context of crystal defect calculations. At last, they discussed with Laurent Proville about solute solution hardening in fcc metals, the influence of solutes on kink formation in bcc metals, and the gap between experimentally and theoretically determined Peierls stresses in bcc metals.  

Future collaboration and projected publications

The visit established a basis for future collaboration between the two groups. The two most immediate topics are the presence of a split core in W-Re 25% alloys and the linear elastic correction to the Peierls stress. Lorenz Romaner and the applicant are in the process of writing a paper on “modelling of screw dislocations in W and W-based alloys” containing results presented in the seminar talk. This paper will benefit from insights gained from the discussions. Also the possibility of a common publication on the correction of the Peierls stress based on linear elasticity was discussed.

