Oxidation behaviours at 1 ,Cr

 1 200°C of cast pure chromium and of binary cast alloys belonging to the chromium-rich half of the Cr-Ni diagram (50 to 100wt.%Cr) at 1,200°C Elodie Conrath and Patrice Berthod Institut Jean Lamour, Faculty of Sciences and Technologies, University of Lorraine, BP 70239, Bd des Aiguillettes, 54506 Vandoeuvre-lès-Nancy, France patrice.berthod@univ-lorraine.fr Ni-based Cr-rich alloys were among the earliest metallic alloys used for high temperature applications under oxidant atmospheres [1,2]. The 20 to 30wt.% of chromium they contained were the most often enough to resist oxidation by hot gases and corrosion by molten substances [3]. This second type of high temperature chemical aggression is often efficiently combatted with rather high chromium contents but in some particularly severe conditions the Cr amounts usually considered as being high enough to maintain an external protective chromia layer, may be too rapidly lowered on extreme surface or deeper in the alloy to allow the sustainability of the chromia-forming behaviour over the required service durations. In some cases, even the sub-surface Cr-enrichment by chemical vapour deposition (pack-cementation for instance) followed by diffusion treatment, may be not enough to obtain the necessary chromium reservoir close to the oxidation front. Chromium-based alloys may represent an alternative way for very high temperature applications with contact with aggressive gases and melts, by progressing both in the refractoriness and hot corrosion fields. These types of alloys were few studied [4]. The present work aims to rapidly explore the microstructures in a first time, and thereafter mainly the behaviour in oxidation at very high temperature oxidation, of nickel alloys extremely rich in chromium and of chromium-based alloys containing a decreasing part of nickel. Faculté des Eurocorr 2015 -Graz (Austria) -6-10 September 2015 Elaboration of the alloys Obtained as-cast microstructures The as-cast microstructures are composed of a FCC Ni-based solid solution (Ni ss ) and of a BCC Cr-based one (Cr ss ): dendritic Ni ss and eutectic Ni ss and Cr ss in the interdendritic spaces for the 50Cr-50Ni alloy, mixed Ni ss + Cr ss for Cr contents between 60 and 80, Cr ss only for 90wt.% Cr and over. The thermogravimetry tests carried out at 1,200°C for 50 hours in dry synthetic air generally show very perturbed curves, with many mass gain jumps. When possible the mass gain files were treated according the mxdm/dt = Kp -Kv x m method [5] to obtained the values of the parabolic constant and the chromia volatilization one. During cooling the isothermally formed chromia scales were the most often totally lost, except in some rare cases which will be detailed. Post-mortem characterization, which included the examination of the chromia scales when partly present, showed that nitridation occurred too, mainly in the Cr-richest alloys. This point, as well as the very bad spallation resistance, must now be solved, e.g. by Si or Y additions. microstructures: single-phased or double-phased BCC Ni-saturated chromium-rich phase, and mixed with FCC Cr-saturated Ni-based phase for 20 ≤ wt.%Ni ≤ 50