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Experimental analysis of rotor/stator rubbing with viscous friction
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Abstract; We aimed to study the frictional force and corresponding rubbing response of rotor/stator rub-
bing in a viscous environment. In this paper,three different lengths of shafts and three different materials of
stators were used for the experiment,and lubricants were also applied on the rubbing surfaces to enhance
the viscous damping effect. First, the parameters of different rotor/stator systems were estimated to more
accurately simulate and predict the behavior of the system. Subsequently,by measuring the response of the
system at different rotational speeds,the response characteristics of different rotor/stator rubbing systems
were observed. Based on the measured displacement response data and using the discrete rules of the iner-
tial coordinate system and the differential equation of motion,the viscous friction force during the rubbing

process was estimated ,and the viscous damping coefficients of different rotor/stator rubbing systems were
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predicted. Finally ,the theoretical calculation of the speed range was compared with the experimental meas-

urement of the speed range. It was found that the experimental results were in good agreement with the the-

oretical prediction,which validated the effectiveness of the theoretical analysis of the viscous damping fric-

tion model. Through the study of the viscous damping friction model,the behavior of the rotor/stator rub-

bing system can be more accurately understood and predicted, providing important theoretical basis and

technical support for the design and optimization of rotor/stator systems in rotating machinery.

Key words : rotor/stator rubbing system; viscous damping friction model ; experimental measurement ; vis-

cous damping friction
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Fig. 14 Trend of viscous friction with relative speed
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Tab.3  Viscous damping for each operating condition
WBUEF ey / BBUE T e/ BUET g/
K/ mm
(N-s-m™) (N+s-m™) (N+s-m™)
300 1.18 1.73 0.31
400 0.92 1.90 1.22
500 0.56 1.41 0.65
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Tab.4 Theoretical versus experimental of the rubbing response
TEBENA R/ (rad - s7") /
T R fiie
ST S %
Bl 5ET LR, =2.98;Ry = 50R);0, = 835;C,, =0.014  JLffEE 0~442(0<02<0.52) 0~502 12
R hilE JEE 442 ~560(0.52 <2<0.67) 502 ~554 6
EE | >560(02>0.67) >554 0.9
a1 5EF 2R, = 2.98;R, = 50R);0, = 677;C,y = 0.021  JLpjEE 0~433(0<£0<0.64) 0~492 11
JEy RSl E 433 ~515(0.64 <02<0.76) 492 ~565 12
EEs | >515(£2>0.76) >565 8
1 5% F 3R, =2.98;R, = 50R,;w, = 1245;C,, = 0.004
Tohilf FE 0 ~460(0 <0<0.37) 0 ~481 4
J s il g 460 ~585(0.37 <2<0.47) 481 ~586 4
[ 45 4 J >585(£2>0.47) >586 0.1
a2 5EF 1R, =3.0;R, = 50R);0, = 1160;C,, = 0.011
TChlf EE 0~351(0<0<0.33) 0 ~366 4
Jry Al EE 351 ~429(0.33 <2<0.37) 366 ~418 5
[ i 4 J >429(02>0.37) >418 2
2 5EF 2R = 3.0;Ry = 50R s, =822;C,, =0.023  FLRfE 0 ~383(0 <£2<0.466) 0~355 7
JeFR A EE 383 ~419(0.46 <2<0.51) 355 ~418 7
[ 45 42 J >419(02>0.51) >418 0.2
a2 5EF3R, = 3.0;R, = 50Ry;w, = 1200;C,, = 0.015
To i g 0 ~384(0<2<0.32) 0~376 2
JRIHI Al EE 384 ~420(0.32 <2<0.35) 376 ~418 2
BB >420(02>0.35) >418 2
N3 5EF 1Ry =3.17;R; = 50R,;0, = 1134;C,, = 0.006
TGl E 0~215(0<£2<0.19) 0 ~209 3
Jo R EE 215 ~294(0.19 <02<0.26) 209 ~293 3
) 43 4= J >294(02>0.26) >293 0.6
803 5EF2R, = 3.17;R, = 50R);0, = 810;C,, = 0.017 LR 0~259(0<0<0.32) 0~219 15
JEy ISl 259 ~283(0.32 <2<0.35) 219 ~272 16
[R5 4 R >294(02>0.35) >272 4
3 55 F 3R, =3.17;R, = 50R, 30, = 1076;C,, = 0.008
TCHlf EE 0~258(0<£2<0.24) 0 ~209 18
JR I hlf JEE 258 ~280(0.24 <2<0.26) 209 ~240 19
EE | >280(02>0.26) >240 14
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