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Abstract

In order to perfect the crystal slip theory and its engineering application and evaluation of the low
cycle fatigue and creep life model that developed on the crystal slip theory, the related definition
of slip system shear stress concentration factor for nickel-based single crystal alloy was pro-
posed .Through theoretical derivation and finite element method, the slip system stress concen-
tration factor of nickel base single crystal superalloy was analyzed, it can be deduced that: 1)
There exists obvious difference in stress concentration effect between isotropic alloy and nick-
el-based single crystal alloy. So it would be inappropriate to use the stress concentration coeffi-
cient of isotropic alloy to handle nickel-based single crystal alloy; 2) For plane problem, the shear
stress concentration coefficient in slip system only determined by component’s shape and crystal
orientation, and has nothing to do with the material elastic constants; 3) For nickel-based single
crystal alloy, stress concentration coefficient is anisotropic with crystal orientation. Under the
same shape and load conditions, stress concentration coefficient in [111] orientation takes its
maximum, in [011] orientation second, and in [001] orientation the minimal.
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Figure 1. {111}<110> and {111}<112> families of slip directions
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Table 1. {111}<110> and {111}<112> slip systems
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Figure 2. A plate with round hole and slip system for the plane problem
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Figure 4. The axial/equivalent stress concentration factor in different orientation of a V shape niked test bar
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Figure 5. The relative theoretic stress concentrated coefficient in different orientation of {111}<110> slip systems
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Figure 6. The relative theoretic stress concentrated coefficient in different orientation of {111}<112> slip systems
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