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ANISOTROPIC CREEP IN A Ni-BASED SINGLE CRYSTAL SUPERALLOY
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Abstract:

Constant load creep tests were performed on the [001] and [011] oriented Ni-Co-Cr-Mo-W-AI-Ti-Ta

single crystal superalloys. The [001] oriented alloy has much longer creep life than that of [011] oriented

alloy, but the elongation of [011] oriented alloy is slightly higher under the condition of 750 “C/750 MPa.
The average creep life and elongation of [001] oriented alloy are both higher than that of [011] oriented
alloy at 982 “C/248 MPa, and the anisotropy occurs mainly during the accelerating creep stage, but
anisotropic degree decreases obviously. The SEM analysis revealsy ~phases are rafted in the two
directions, which blocks the glide/climb of dislocations and causes creep hardening, the rafting of y ~
phase is the dominant reason to decrease of creep anisotropy at higher temperature. The TEM
observation indicates deformation twins formed in [011] oriented alloy, which lowers the plasticity of the
sample and induces the sample to fracture rapidly.
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