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An Experimental Study on Improvement of the Stability of
Plane Journal Bearing using Leaf Spring Damper®

Young-Jun Choi, Jong-Soo Kim, and Yang-Gyu Jei*

Dept. of Mech. Sys. Engineering, Korea Maritime University
* MachineNow Co., Ltd.

Abstract : The purpose of present paper is to prove an improvement on stability of plane joumnal
bearing due to the leaf spring damper(LSD) experimentally. A flexible rotor system is designed and
manufactured, in order to generate oil whip instability of journal bearing at relative lower rotating
speed. Vibration amplitude and instability onset speeds are investigated for a conventional plane journal
bearing and plane journal bearing with LSD. To investigate the damping effects of LSD on stability of
bearing, experiments are also conducted on the leaf spring dampers with and without working oil. It is
found that the leaf spring damper can comsiderably increase the instability onset speed of a plane
journal bearing.
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Fig.2 Detail of LSD journal bearing
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Fig.3 A section view of Leaf Spring Damper
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Fig.4 Photography of LSD Journal Bearing
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Fig.5 Measured amplitude on the shaft
o K¥HE= AY HAge] HEHE B 2
Zol AARHS Adwoyges I A
%9 &x& 175pm¥ SRR oW Z 3
AFdMe doletg ASHAT £x29 F7t
] X-y3ge AZg w5sidEA 2d il
whip)ol HAsE A4 4¥e AR
a oo &xdAE B:xy AFez AF
Aol wlolmyzie) HZE Seiste 49
2d 4 24 F A AR dojex A

S

stk

A% BEAPe U2ag FHoE HAF
F930z 35EHE AP FHozwd
166mmE o}z ¢ o]k,
34835

Fig5: t23 Z4d A 166mm=A} o Ae) vyt
ol £% Wi ©g AZJAEL veihdn
stk odrlee Aduolg g ALIAE o
g AHduolgd AFHALXQ LSDE 433
Qe o, 283 ARG FHLL ¥
71918 el 29 YEKF6-1000, 1000cSH(@25T))
% LSDo) FQstde w9 AEFFAHE vlwst
o JetA et

Adulo]Yte ALEsP S el 2d ¥ ¥
A&EE 5425mpmels LSDE F713 e #
£Y §H& 6475mpmol| A LASAT Ad ol
& A4 o uoh ARAAZAE FHEI9S
w 1050Rpme] oA o Hol WA =g
LSDo} # A& Z71A171719918 LSDU ¥-of

155



"

1504

100

g
L

Y Axis amplitude{ pm)
3 o 8
T S |

-150

200 .
200 -150 -100 50 0 %0 100 150 200
X Axis amplitude{ pm)

Fig.6 Measured X-Y amplitude of the
shaft in LSD joumal bearing
system(2625 rpm)
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Fig.7 Measured X-Y amplitude of the
shaft in LSD journal bearing
system(6300 rpm)
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Fig.8 Measured X-Y amplitude of the
shaft in LSD journal bearing
system(6475 1pm)

FHg sxn ds AL ¢ F U

Fig9t Adwo)gzte A148Aqe 4 1%
AFASS REQ625Rpm) N A 9 Fig102 o<
Y =94 XFG425RpmyofA o] FFTEY 1=
o]t} Fig9olA B + AXo] 43.94HzA M9 1
b AFRAEFE F O H4EIRrLE ¢ F Y2
9 Figl0dl M 43.94HzolA & o9 ¥ 24
Al 053 AFFE F APRrEE ¢ F A
o, dutden o¢ Hol BASRE F AYPA
T AHojgduiolg o A$ 24 Hol ¥ASE
HA&5E 045~048F 2ol A LAY o7
A olg s & Yt

Figll2 LSD Adwelyg Al83igds =
13 9¥4&E FEQ2625Rpm)ol| A9} Figl2:= &
Y § 24 AAHG47SRpm) A 9] FFTEA 12
Zoldt. LSDY) #HHL FAANRL o AF
54 & Fig5dlA ¥ 4 Ax°] LSDA I
99 29 3 WAEHEEE 6475pmoidh. 1P
Fog EMZAR odn od H Fiags
Aopdwjolgut ALEE w9} LSDE #A A&
g v ZF FYF 43.94HYS HAF3 gtk
aae® LSD wWojgkei e A 3l& = uj(whid
ratio)’} D4R EZ Fo}P & & 4 i

4. AE

B aFdAE Aguolge) AeEEE F4



Frequency (Hz)

Fig.9 Frequency analysis of shaft vibration at 1st
critical speed in journal bearing only(2625rpm)
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Fig.10 Frequency analysis of shaft vibration at
oil whip in journal bearing only(5425rpm)
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Fig.11 Frequency analysis of shaft vibration at
Ist critical speed in LSD journal bearing
with oil (2625rpm)
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Fig.12 Frequency amalysis of shaft vibration at
oil whip in LSD journal bearing
with oil (6650rpm)
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