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ABSTRACT

In this study, the analytical method to evaluate the response of rotor-bearing system subjected to base excitation was

presented.

The equations of motion contain speed dependent gyroscopic terms, base rotation dependent parametric terms

and several forcing function terms which depend on linear accelerations, rotational accelerations and a combination of linear

and rotational combination. The study of rotor-bearing system excited by its base motion is not only able to predict the

rotational performance, but provides the fundamental data for vibration isolation. In order to illustrate transient response,
transient response analysis of a practical application sample were performed. The transient response was carried out for the
given base excitation by using the state-space Newmark method that incorporates the average velocity concept.
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Stability of rotor model

FHSRE TR BAel mE LEPRAT 4D
- 2.0
Newmark®& AAZQ ZEl-wofd] Al2wle] 283 A7
7127Y80] HAE AS- Aolda oM e §15
LSRR 35]@*3? fFA4E Bde & glod, AFH ¢ : g
- L Backward . .
A A2ds A A e Zee A A3 4 S| Backwerd
o). 8 ‘
o5k TN TITIT IRt IT 1';
= 7l ; . i ;
0 2000 4000 6000 8000 10000
RPM(Rev/min)
£ dte ‘55‘71741“1—?-(1 7IRAN TG Algdeld
ey #gA 2 AEEAF) FE HEEA s Fig. 7 Stability map of the FE model
ZEsA lﬁﬂl”‘ % 74;/\]3*' A AAE ol 8
5]9\1_0‘11" 3",_}-7:“1} an_‘fo]] Z:}-A}E_?E}L]E} = Transient response at Brg.1 (6500rpm rotating)
€ 30f
, . FE mO‘fEI of rotor . S 20 . —Y-dir. Base excitation
1000 B g 10 R
Total rotor mass (kg) = 1452 37 § 0 i I 1
0 Total rotor fength (mm) = 3098 08 ] 200 L o , S -
5 ; ——— Y.dir. transient response
R \/\/W
c
N @ N
ol dl Lo ITT T;T T T% T‘ﬂ‘rﬂ ) S : ;
B Ht gEEESey ) g
Brg. 1 Brg. 2 g T ———— X dir. (ransient response
® : Unbalance 2500g'mm ®
-500 + . . . =
0 500 1000 1500 2000 2500 3000 7}
Axial Location (mm) & R N
Brg. 1-K,,. 2.5E8 K, : 7.5E5, K, : 7.5E5, K, : 2.5E8 N/m 0.00 0.05 0.10 0.15 0.20
-C. 22E5,C,, 1 -6.0E3,C,, -6 0E3,C,,: 2.2E5 N's/m Time(sec)

Brg.2-K,, 3.1E8 K ' -7OE4 K, -70E4,K,:31E8 Nim
-C

X

238E5, C,, : -8 8E3, C,, . -8.8E3, C,, . 2.8E5 N-s/m | L. L.
’ 4 v Fig. 8 Characteristics of base excitation and response

. . . at Brg. 1
Fig. 5 Practical FE model of rotor-bearing system and
. . . . Transient response at Brg.2 (6500rpm rotating)
dvnamic bearing coefficient % sof ——
€ olV . . e ——ydi itati
Campbell diagram of rotor model g 20 Y-dir. Basa excitation
200 g 1w
3¢ g 0 7 i i
______ pa e 2004+ R b e
~N E : e Y -dir. transient response
T 150 2 VA A :
P Rttt e S il c
<) (it I3 .
5 P 5 ;
g [ ----- Backward 8
L Forward 2 —-—-—- X-dir. transient response
ER W
8 ™ g ; .
z -4 : L
. 0.00 0.05 0.10 0.15 0.20
50 . o L ! Time(sec)
0 2000 4000 8000 8000. 10000
RPM(Rev/min) Fig. 9 Characteristics of base excitation and response
at Brg. 2

Fig. 6 Critical speed vs. rotational speed of the FE
model

- 673 -



Transient response at unbalance location (6500rpm rotating)
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Fig. 10 Characteristics of base excitation and response
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