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Fig.1 Schematic diagram of thedouble-disk rotor
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Table 1  Physical parameters of the rotor

Density p=7.8x10°kg/m?
Young’s Modulus £=2.1x10" N/m?
Length:/, ={5=590mm [, =50mm
Shaft l;=160mm [, =180mm
Diameter:d = 10mm
Diameter: D, =0.12m D, =0.09m
Disks Mass:m, =2kg
Damping: C, =C, =30kg/s
ki, =k, =5x10°N/m
kyy =ky, =7x10°N/m

Common

m, =1.5kg

Support stiffness

TG, UM T R A1 i — i (45
20,45 20) , UL ¢=50rad/s> I 3 50, R ATR
WS S T 4 B R A IE R T, =
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Fig.3 Residual vibration of disks under 5% uncertainties
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Table 2 Residual vibration amplitude and balancing efficiency under different uncertain degrees

. Deflection amplitude of disk 1( pm)
Uncertain degree

Deflection amplitude of disk 2( pm)

Minimum efficiency

First order Second order First order Second order First order Second order
0( Before balancing) 275.7 234.1 329.4 191.6 / /
0( After balancing) 5.8 110.2 6.7 123.2 97.8% 35.8%
5% 54.1 100.4 66.1 125.3 79.9% 34.7%
10% 110.2 139.8 126.7 144.9 60.0% 24.4%
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TRANSIENT DYNAMIC BALANCING OF ROTOR SYSTEM
WITH PARAMETER UNCERTAINTIES

Fu Chao' 1

Ren Xingmin

Yang Yongfeng'

Deng Wangqun®

(1.Institute of Vibration Engineering, Northwestern Polytechnical University, Xi'an 710072, China)
g g Y Y
(2.China Aviation Powerplant Research Institute, Zhuzhou 412002, China)

An interval analysis method of rotor transient response based on interval mathematics,

Taylor expan-

sions and perturbation theory is proposed to analyze the transient response of flexible rotors with uncertain parame-

ters. As the specific probability distribution of uncertain parameters is not required, the interval analysis method

is more suitable for practical use in comparison with traditional probability methods when dealing with the uncer-

tain problems. Transient dynamic balancing method of flexible rotors based on transient response information was

then introduced, and the simulation of a double-disc rotor with elastic supports was carried out. The influence of

uncertainties on the balancing efficiency was analyzed by introducing uncertainties into the transient dynamic bal-

ancing process. The results show that the uncertainties can cause significant reduction in dynamic balancing effi-

ciency and increasing of the residual vibration.
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