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Elevated-temperature Transverse Mechanical Properties of Nickel-based

Single Crystal Alloy based on CPFEM

Kong Lingyu, Wu Jianguo, Wu Leigang, Liu Ergiang, Shen Qiang, Lin Jinbao
(College of Applied Science, Taiyuan University of Science and Technology)
Abstract: Crystal plasticity finite element method (CPFEM) was adopted to investigate the transverse tensile me-
chanical properties of single crystal nickel-based superalloy DD6 at 760 ‘C. The influence of crystal orientation and
loading strain rate on the mechanical properties and deformation characteristics of DD6 alloy were analyzed as
well. The results indicate that the calculated constitutive parameters can express the mechanical performance of
DD6 well and elastic modulus is increased with the increase of crystal deflection angle under transverse tensile
condition. A higher yield stress in the [100] and [1107] orientation and a lower yield stress and better ductility in
[ 120] orientation can be obtained due to the various activation of crystal slip system for different orientations. For
the same crystal orientation, yield stress and the natural logarithm of strain rate shows a linear relationship under
different strain rates.
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