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Identification of Parameter for Bearing Using Orbit Data
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ABSTRACT

This paper presents the identification of rotor dynamic parameters. The solution of the system equation can be
obtained using least square method. The sensitivity analysis is performed to extract optimized solution, which is
considered to be insensitive to inherent measurement errors. The cosine and sine term of orbit shapes can be obtained
through the by experiment of the orbit analysis at a different speed after doing orbit analysis at an arbitrary selected
speed. This values measured time domain are used to search the stiffness and damping coefficients of rotor bearing.
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Fig. 2 Bearing, imbalance force and location
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B 5718w AZE Z Wy YA A=A
(orbity®] TetulElQl FE3 dFe] W E HoAAF
qom Alxrlel d] sHe] AALZETL 2595,
2951, 3268, 3664rpm ol A e o] ZH x, y
Zo g dAEG =tk 71X 2674, 3743 rpm |
e —?J%fﬂ EL%CE YER 3, 2991, 3387 rpm
AN A¥Y B9 @) %*26}04, B 1o
AE :?:'Go]‘wf]l:a—%(backward whirl)o] SZA=HJT. 1

al

g, gad 1 9 wBLE 2700mpm I 3600rpm F
EM T AtolojA TEFHEY FUYS & F A
At

£ o] 83} 2634rpm oA
%}%” & = den

o]

Fig 4 © T34% 8¢
b e v
3664rpm( o, )T 2634rpm( w, )2 F ﬂﬁ%—E
£33t melny &, ZAAS, gaAe, 28
73 AHE AH3th 18 n

70

80

501

4a0r

30

Minimum Eigenvalue

0 L N
0 1000 2000 3000 4000 5000

Speed (rpm)

6000

Fig. 4 Parameter insensitivity ( @, =3743rpm)



o] -

A2 - A - AEALTSEHA A20W A3 F

Error (%)

Fig.

Error (%)

Fig.

Error (%)

Fig.

20

=+ Emr K
e Err K25
—o~ EmKiyy
~&— En K2yy {]

1000 2000 3000 4o.oo
Speed {rpm)

5000 6000

5 Identification error of estimated stiffness
coefficients (measurement error=10%)

—— EmCix
- EmCoxx ||
- EnCly
& ErrC2yy |]

1000 2000 3000 4000
Speed (rpm)

5000 6000

6 Identification error of estimated damping
coefficients (measurement error=10%)

-20

30

40t

-50F

-60

o

4

1000 2000 3000 4000

Speed (rpm)

5000 6000

7 Identification error of estimated imbalance
coefficients (measurement error=10%)

116

a0 g FHLAE 27} Fig. 5~7 o YERY
glon FAZ dElvlE ZHELS Table | o] AA3
Atk

FAse ZE FEvHY #gEL o= A
AAFE 22k o] HUAAT o8 HAY B4
o A4 A& 90 =2 7HHT olf o] HA
29 x W3 g AT} n/HEFE FH9
a7 zF A JErd Aoz AZtdr

Table 1 Comparison between input and estimated
parameter ( @, = 3664 rpm, w, =2634 rpm,
@ =10°, ¢, =100°)

Para. Unit Input Estimated | Error%
klxx 13000 13099.68 0.77
k2xx 130000 130327.25 0.25
— N/m
klyy 10000 10195.26 1.95
k2yy 100000 100454.62 045
clxx 4 3.62 -9.61
c2xx N-sec 6 5.71 -4.78
clyy /m 4 4.66 16.61
c2yy 14 15.56 11.11
ulx 3.94E-7 4.12E-7 4.57
u2x , | -6.95E-8 -6.95E-8 0.11
—— N-sec
uly 6.95E-8 3.80E-8 -45.25
uly 3.94E-7 4.07E-7 3.44
5 48 a3
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Table 2 Spec of bearing

Stiffness coefficient 800 to 1500 Ib/in

Damping coefficient 0.02 to 1 Ib-sec/in
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Fi U, cos(at + @)
{F“}— 2 5 |U, cos(wt +¢,)
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