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A Study on the Equivalent Dynamic Stiffness of Bearing—pedestal
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Heesoo Kim, Yongchae Bae and Hyun Lee
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Key Words : Equivalent Dynamic Stiffness($71734)), Critical Speed(UA4%), Bearing—pedestal (18 o)),
Impact Hammer Test(FZ7}2A1#), Standard Fossil Power Plant(EF3}83d %)

ABSTRACT

The critical speeds and mode shapes are most important to determine the behaviors of rotor in
designing rotating machinery. As the capacity and span of turbine—generator increases, the
turbine—generator system is composed of many componénts such as bearings, pedestal, turbine
and hood and so on. Also, it is getting flexible and has many critical speeds. Especially, as the
characteristics of bearing—pedestal are very complicated, they affect the entire vibration
characteristics of turbine—generator system. In this paper, it is observed how to determine the
equivalent dynamic stiffness of bearing—pedestal by analytical and experimental method.
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Table 1 Vertical equivalent stiffness for SFP

g : Stiffness - Vertical stiffness,
“petes K, (GN/m)
#3 2.59
#4 2.38
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Table 3 Equivalent dynamic stiffness coefficient

for SFP
E Stiffness | Equivalent stiffness coefficient
N K, (GN/m)
éBearin;g Run—down |- - Analytical | Impact
=pedestal | = test | method |  test
# 4 2.50 2.03 2.38

=8/A 16 A A 53, 20061d/455



Standard Fossil Power
., HIP 2nd
coimd

SStUD
H \\j N
GEN 2nd

N
£ 8 8

I e

g
T
/
}
il
/i~
foi Sk
a
/
f
/
7

|
f
I

...
8
8

Natural frequency(rpm)
g
i

GEN 1st

»
8

638 asp a.rs 100 128 1309 138 200

a (mm/MN)

©
8

Fig. 8 Critical speed due to equivalent dynamic
stiffness

A7 QA& Alel, AgsAtede gnl 2 oo
<+ retrofitdte] EAE Ay Yot 53] ot
1‘“’-‘.’\}7} retrofit@ "M]'t‘ Wolg oo 7 7%
2 383 58 F71 QeEF Fig 7oA
g T e QZMH AP&E L9 Fig. 87 &
P 743¢] compliance( )3}l wWE 3AA 9
T HEE AAtste Hog o9 5t A
ste] A o A ztsfjof FHri.

ol ofrt

ok fu 2

_l{)l'
ru°l —‘

¢

o Kl o &
Jo XN
A,

s
oX,

5.4 E

(1) HAA-oY AAAM, Wold o 2 |
W FE 57k BHE AN, NEH WY 2 5
A AYEES Azel 9% PR FEH] A

=2 Eo

gk =3, AT mgan Qe A%

A PSR AL T Wl U 55
4g HNHOR A2T 5 Y= PY & A7)
s9o2 uasn

(2) B9 =33 £ Aol EAS A5 9
g WetoZ Yl retrofitS Al Al B J)&
& gg3te] Eul g wlojge XA YA HAES
_/'I:zsgt‘sjg_i),q 74/&4 0_]7} ;(-17L u] H]—x—] A—IBIJ )\]gq
e A F AL ZA2F Aot

g2 28

(1) Kim, H. S, etc., 2000, “A Study on the
Dynamic Characteristics of Turbine due to the
Stiffness of Bearing—pedestal” , Proceedings of the
KSNVE Annual Spring Conference. pp. 1871~1874.

(2) Kim, K. Y., 1996, Education Report for the
Retrofit of LP Turbine in KORI Nuclear Power
Plant, KEPCO.

(3) Ewins, D. J., 1984, Modal Testing: Theory
and Practice, John Wiley & Sons, Inc., New York.

(4) Vance, J. M, 1988, Rotor Dynamics of
Turbomachinery, Wiley Interscience.

(5) Lee, A. S, 1998, ‘“Rotordynamic Design
Audit for the Reliability of Core Rotating
Machinery,” Journal of KSNVE, Vol. 8, No. 5, pp.

775~783.

456/et= 2SS S =2 /A 16 ¥ A5 3, 2006



