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Robust Design of Mechanical Characteristics of Rotor Connection Structure
LEI Bing—long', LI Chao'?, HONG Jie'?, MA Yan—hong'’

(School of Energy and Power Engineering', Research Institute of Aero—Engine?®, Beihang University: Beijing 100191, China)

Abstract: Aiming at the structural mechanical characteristics of aeroengine rotor structure such as uneven mass/stiffness distribution ,
interface connection and bearing large bending loads, the correlation between the mechanical characteristics of the rotor connection struc-
ture and the interface contact state was analyzed, and the quantitative evaluation methods of interface contact state, strain energy and fric-
tion work were put forward for engineering design, such as interface slip and friction fatigue damage degree parameters. A robust design
method for the mechanical properties of the rotor connection structure based on the coordination of the deformation of the connection inter-
face and the control of the distribution of the rotor strain energy was established. The results show that by optimizing the geometric charac-
teristic parameters of the rotor structure , the deformation coordination of the connection interface under the action of centrifugal load is im-
proved, and the bending strain energy distribution of the rotor under the working load environment can be adjusted to reduce the friction—fa-
tigue damage of the connection interface, thereby reducing the mechanics of the connection structure.The sensitivity of the characteristics
to the load environment ensures the robust mechanical characteristics of the rotor structure.Taking the connection structure in the high—
speed rotor system as an example, the effectiveness of the robust design of the mechanical characteristics of the rotor connection structure
with interface connections is verified by simulation calculation.
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