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Creep research of Ni-based single crystal superal Oy :
experiment , mechanism and material model

YAN G Xiao-guang*;BAI Lu", SHI Duo-qgi', YU Hui-chen?
(1I-—School of-Jet Propulsion,
Beijing University of Aeronautics and A stronautics, Béijing 100191, China;
2. Beéijing Institute of-Aeronautical_Materia's, Beijing 100095, China)

Abstract : A new creep model-of-Ni-based sngle crystal superalloy was presented. Dif-
ferential constitutive equations were-based on transmission electron microscope( TEM) ob-
servation from creep experiment of sngle superaloy DD6 and mechanisms of sngle crystal
superalloys generation 1 and 2 The non-linear equation was developed under the framework
of crystal plasticity and derived from Orowan equation and evolution of dislocation densty
developed during the creep deformation process with effect of resolving stress level on dip
system and temperature. Typical curve shape obtained by the present approach was calculat-
ed with a wide range of temperatures and loads in different orientations to demonstrate the
validity of the proposed model.

Key words: Ni-based sngle crystal superalloy; creep; didocation densty;
constitutive model ; dip systems
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