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Study on Nonlinear Response Performance of Nickel-based Single
Crystal Shrouded Bladed Disk

JIANG Yan,ZANG Chaoping, YANG Guang, JING Tong
(College of Energy and Power,Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : This paper studies the impact of crystal orientation on the nonlinear response of nickel—based single crystal shrouded
bladed disk ,and explores the complexity of the amplitude peak variations along with the changes of crystal orientation angles.
Crystal orientation angle is described with the definition of Euler angles rotation. Node—to—node 3D -variable positive pressure
friction model is established to describe the contact state in different condition. Based on the cyclic symmetry constraints , Multi—
Harmonic Balance method is used to calculate the nonlinear response of shrouded bladed disk with reference points in different
crystal orientation. With the calculation results in reference points, the effect of crystal orientation angles on the nonlinear
response in different excitation force are investigated, and the surrogate models are constructed, whose accuracy is verified by
several examples. The results show that the nonlinear response of single crystal shrouded blade disk in different crystal orientation
angles manifests significant differencece. Therefore, it is of neccecity to pay attention to the effect of the crystal orientation on the
nonlinear response and peak amplitude to avoid the damage in high—cycle fatigue.
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