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Part 1: Corrosion and Reactions with Impurities Dissolved in Sodium
The first part of this plenary lecture deals with the corrosion processes that influence the material hehaviour. Corrosion causes mass losses and selective leaching of alloying metals, and intercrystalline effects can occur due to the corrosion reactions. Sodium and solid materials are able to exchange interstitial components as non-metallic elements the most important of which are carbon and nitrogen. Some alloys pick up oxygen from sodium even at concentrations of 5 mg/g in the liquid phase. Internal oxidation is the corrosion process in this case. Hardened or even brittle surface layers are produced. This experience is based  on the work for the SNR 300 reactor in cooperation with Belgium, the Netherlands and German Industries. A project with the Kalpakkam Centre in India brought further experience into the knowledge on the exchange of non-metals.
Part 2: Creep Rupture and Low Cycle Fatigue of Reactor Materials in Liquid Sodium
Since the corrosion reactions may influence the long term mechanical behaviour of the structural materials, studies of the creep-rupture properties of steel 304 and 316 up to 10000 hours under load and in contact with flowing liquid metal were performed for the European Fast breeder project in cooperation between laboratories in France, the United Kingdom and Germany.
The low cycle fatigue behaviour of such steels was also studied in flowing sodium. The equipment for such experiments ˆ encapsulated fatigue specimens ˆ had to be developed. The influence of flowing sodium on the low cycle fatigue behaviour of the two steels is not significant. The influence of corrosion and exchange of interstitials on the mechanical behaviour is discussed. The results of these studies have been discussed with Japanese scientists. Further mechanical tests in sodium loops were performed in the Kalpakkam Centre.
