

[image: ]PURDUE
U  N  I  V  E  R  S I  T  Y



           MSE SEMINAR

Dr. Michael S. Titus
Graduate Student Researcher
Materials Department
University of California Santa Barbara

[bookmark: _GoBack]“High Temperature Creep Deformation Mechanisms and First-Principles Modeling of Planar Defect Energies in L12-containing Co-base Superalloys”


Abstract

New single crystal γ’-strengthened Co-Al-W-base superalloys exhibit excellent high temperature creep strength, which makes them potential candidates for a new class of structural materials for gas turbine applications. During high temperature creep, Co-base alloys exhibit a propensity for superlattice intrinsic stacking fault (SISF) formation in the ordered γ’-L12 precipitates. Recently, I have identified chemical fluctuations across the SISFs, which are approximately 1nm in thickness, via high resolution Chemi-STEM energy dispersive X-ray spectroscopy mapping. First-principles calculations have revealed that these chemical fluctuations are consistent with a significant decrease in SISF energy. New high temperature creep deformation mechanisms and models will be presented, and strategies for increasing high temperature creep strength in superalloys will be discussed.
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