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ABSTRACT

Alpha alumina, due to its high strength, has been used as a high temperature structural ceramic and refractory material, where high creep strength is desired. It was soon realized that a small addition of rare earth dopants can reduce the creep rate by a few orders of magnitude. Despite the extensive research that has been devoted to the study of the effect of rare earth dopants on alumina, there is still no clear answer for how the dopant improves the creep resistance of alumina. Cho et al. and Lartigue et al. are the two groups that have done the most work on this topic. However, discrepancies in their observations have led them to different conclusions. Cho et al,. who did not observe much dislocation activity, proposed grain boundary diffusional creep as the predominant creep mechanism and that the effect of rare earth is to retard the grain boundary diffusion of Al3+.  Lartigue et al. on the other hand have focused on studying the change of dislocation activity during creep deformation and proposed grain boundary sliding as the predominant creep mechanism. Therefore, the focus of this presentation is to describe the work that was done by these two groups and present the possible causes that give rise to these discrepancies. Finally, a few experiments are recommended in an attempt to gain more knowledge on the effect of rare earth dopants.   
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