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Abstract: The clearance between rotor and stator in rotating machinery becomes smaller to supply
high speed and efficient. Local rub failure often occurs which can lead to nonlinear response in the
whole rotor system. Timely obtained dynamic characteristics are vital to the fault in rub rotor
system. Based on the finite element and the harmonic balance theory, the relationship between
harmonic components of vibration responses and frequency response matrix was used to obtain
local rub failure transfer mechanism. Validity and robustness were verified by numerical
simulations and experiments. Responses of 7 +2 nodes were needed to obtain responses of the all
remaining nodes in n malfunctions of rotor system. The transfer mechanism has a good
applicability in rotor system aiming at the rub, misalignment, unbalance and crack.
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Fig. 1 The finite element model of shaft
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Fig. 2 The finite element model of rub rotor system
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Table 1 Parameters of the finite element model
SRR A SR A
HITH 42 PRI 210 GPa
BRIt 43 Bl a8 K 61 mm
HBHITEHAZ 10 mm SORWIE 1 x10° kg/m
WEHITKE 15 mm & 1x107° kg/m
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5] £ )5 g 25 mm il BE ] it 1x10™° m

DL A9 130 Kb RIERETE S 510 Ab, P A5 5
FTETT 256,21 F124 Ab. %Al Newmark 5 Newton
— Raphson AH45 & 19 75 ¥ 5K fif AR e Pk 17 | 5%
R 500 rad/s , A52 AIEEE £ x 7 Tl B 3 1z it
Zent&l 3 s, MR R ] LLBA B ) Al AR R
B HIR RGBS IR e A e

4.4 4.5 4.6
t/s
3 HEE AR x 75 1a A SN R i %
Fig. 3 Time domain response curve of rub point
in x direction
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Fig. 4 Simulation results
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Fig. 5 Experimental facilities
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Fig. 7 Experimental results
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