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Abstract The bias of the bias rotor disc affects the critical speed, vibration mode, and vibration energy
of the rotor system. In order to better understand and control the gyroscopic effect caused by the turnta-
ble bias and improve the operation safety and working performance of the rotor system, this paper takes
the single-disc rotor system as the object, establishes the model of the bias turntable rotor system, and
studies the influence of the gyroscopic effect caused by different turntable positions on the energy and vi-
bration response characteristics of the rotor system in combination with the time-average power flow.
The results show that when the turntable is located at different node positions, the greater the bias de-
gree, the greater the deviation of the first-order critical speed, vibration amplitude and energy curve
caused by ignoring the gyroscopic effect, and the greater the amplitude of the time-average power flow

curve of the rotor system.
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Fig. 2 Schematic diagram of the elastic shaft end
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Table 1 Parameters of the offset turntable rotor system
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Table 2 Effect of the gyroscopic effect on the first-order critical speed

First-order critical speed

First-order critical speed

Node Bias rate (with Gyroscopic effect) /(r/min) (without Gyroscopic effect) /(r/min) Relative rate of change
2 85.7% 8367.7 7268.7 13.130%
4 57.1% 3074.7 3045. 1 0.962%
7 14.2% 2103.9 2103. 3 0.028%
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Table 3 The curve fitting results of the first order critical speed when the speed floating +5% and =10%

Fit parameters Y1 Va2 V3 Yy
a 0.121 & 0.003 —0.682 & 0.008 0.089 =& 0.003 —0. 3452 0. 005
b 0.725 0.975 0. 705 1.030
¢ 0 -3 0 —3
Reduced Chi-Sqr 1.03 0.99 1.01 1. 06
R*® 0.99 0.99 0.98 0.99
Adjusted R* 0.99 0.99 0.98 0.99
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Fig.7 When considering the gyroscopic effect and ignoring
the gyroscopic effect, the strain energy change rate at

different node positions
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