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Fig. 1  The rotor system with bearing misalignment ;

(a) The rotor — bearing system; (b) Coordinate system

Horbrz = + iy, M A m 5350 0 Ze A7 R BE 1 JF i, my,
R AL A SF TR b OSBRI NIEE  ay A,
Fr A (B ) S i O P, 0 Sy 7 A (60 458 T B
[ SRR, 2 NG TG, F\ Fy Fy Fs)
F, JFs S35 gl i il 7 1 « My J7 1 B oy
36,6y G, IR RR RIFEEAL (9517, ISR
A0 e E A VERT, W R N AE » J7 ). Bk R G
A 10 ARG, WR T TE 1 I 3 00 f A L
P 8 e BRI,
1.2 etz N

HHMIUBIER S W 5T LA AR5 5 1l
(Va2 Bl , T 225 R R 7 55 00 A | B = [a] Y
R R, AT TR M /N i 1 &
LB 127 3T R — A+ I3 S AR WO UL [T R 5 T
WERANG A —SBB Z5F , BRIV A TG BRI A 7R fB
el G PR AR BB, LR A AR LA Tl B 7 1 fie
Praik 2O+ R XERY.

e

B2 R R m
Fig.2  The oil film bearing
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Fig.3 The bifurcation diagram of steady — state response

with the parameter » =0.5 -3
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Fig.4 The case when  =1.2: (a) displacement response;

(b) spectrum diagram; (c) rotor orbit and (d) Poincaré section
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Fig.5 The case when w =1.8: (a) displacement response;

(b) spectrum diagram; (¢) rotor orbit and (d) Poincaré section
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NONLINEAR DYNAMICS OF FLEXIBLE MULTI-ROTOR SYSTEM
SUPPORTED ON MISALIGNED JOURNAL BEARING*
Li Ming A Mei
( Department of Mechanics, Xian University of Science and Technology, Xian 710054, China)
Abstract The dynamic modeling of a flexible rotor system supported on misaligned journal bearing was dis-

cussed and its nonlinear dynamics was studied. Under some assumptions such as short journal bearing, small
bearing misalignment and tiny unbalance, first, a dynamic model with ten degrees of freedom was established af-
ter considering the flexibility of shaft and misalignment of bearing and unbalance of disk. And then the non-linear
dynamic characteristics of the rotor-bearing system were analyzed by numerical method. The result shows that at
low speed the steady-state responses of the rotor are synchronous with the rotating speed, and as the speed increa-
ses there exists the vibration components of integer multiple frequencies in displacement responses, at higher
speed the displacement response becomes synchronous with the speed again.

Key words flexible multi-rotor, nonlinear oil film forces,

bearing misalignment , nonlinear dynamics
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