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Abstract

In this paper, for the complex dual rotor system with five-point support, the nonlinearity of the in-
ter-shaft bearing is taken into account, and the dynamics model of the dual rotor system with inter-
mediate bearing is established by the finite unit method. The Timoshenko beam unit is used to sim-
ulate the shaft segment and the rigid disk is used to simulate the rotor, and the stiffness matrix, gyro
matrix and mass matrix are obtained respectively, and the overall matrix of the system and the dif-
ferential equations of the system dynamics are obtained by combining the matrices of each unit.
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The Newmark-f method is used to solve the system dynamic response and analyze the dynamic
characteristics of each turntable. The effects of the speed ratio and the amount of unevenness on
the system dynamic response are investigated. The results show that two resonance zones appear
in the dual rotor system; changing the rotational speed ratio affects the fundamental frequency of
the high-pressure rotor and the corresponding amplitude, which leads to the beat vibration phe-
nomenon of disk 1; changing the amount of unevenness causes an increase in the amplitude of the
main frequency components of each disk, especially in the resonance zone.
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Figure 1. Schematic diagram of a dual rotor system
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Table 1. Parameters of each shaft section
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Figure 2. Schematic diagram of the intershaft
bearing model
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Figure 3. Schematic of discretization of dual rotor system
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Figure 4. Shaft unit and disk unit finite element model
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Figure 5. Schematic diagram of the total system stiffness matrix assembly
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Figure 6. The amplitude-frequency response curve of each disk of dual rotor system
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Figure 9. The amplitude-frequency response of disk 1 and disk 7 under different unbalanced quantity
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