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Noise Estimation of Oil Lubricated Journal Bearings

Byoung-Hoo Rho and Kyung-Woong Kim

Journal Bearings(A 2 #l©] ), Noise(42), Nonlinear Analysis(H] 48 3]4)

Abstract

Noise estimating procedures of oil lubricated journal bearings are presented. Nonlinear analysis of rotor-
bearing system including unbalance mass of the rotor is performed in order to obtain acoustical properties of
the bearing. Acoustical properties of the bearing are investigated through frequency analysis of the pressure
fluctuation of the fluid film calculated from the nonlinear analysis. Noise estimating procedures presented in
this paper could aid in the evaluation and understanding of acoustical properties of oil lubricated journal
bearings.
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Table 1 Specifications and parameter values

W=981.0 [N] D = 80 [mm]
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2= 7700 [kg/m’]
£a= 1.18 [kg/m’]
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Fig. 3 Locus of the journal center
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Fig. 7 Frequency spectra of the sound pressure

o] 6000 rpm 22 3| M3tm gle wo] §oto
Aol dEWFEAr|E yAEE Yehd kS Fig 6
d YGetlAct Fig. 6 o] JERE ftol A9 g9t
TE A ALES J1EREEFTA7]E 1x10° Pa
olt}.

o] 6000 pm 2.2 3 Astn QL o, wojF o
S0 T AN FWFo 2 xTHE
tated, wWolg Wl S¥olr tAEE o W
T B AE A $H9E FAFEAFFDEY
on, o9 Fa AHNEHEL Fig 7 o VYUY

L 9F o Re = A 40 T 100 & 9=
W29 2zt HE 96°9 240°0) UI¢HH, oS
< 44 5% AP 949 F9 g 9 2w
lgdct. 283 Fig 7 o YeEbd Se]A 9]
F¢FE AMA AR JEgEusass
1x10° Pa o]tk a2YolA BE nlg Zo] oY
W A dAEle 4 WS Faig HREe
%9 AL AR Bk ol 29 A &
% 5718 1x3 HEEEZ FAH4Y1 Yg&e
F g a2ga o]y 259 AEY FANE
et F719 1 2 AEo) & 1z A

o o

=2

k
o a2 Hi

ML

PNORY

I

o

=

ki

i
Bl o e

A

BEsd 2+ % A¥A
A 28dA 2 377 AE A Yegz gl
=2 & F Ut o] oJFE 7 AFA YAy
T2 S 4 A E S AddHold &
Fog ke, froelA WA ¢4 LA A
ol Frolx, Al ¥ wWZo] WAs= AR
ot 3 AdEol A vt = Q7] fEd A
o}



A &8 A HolFo £& dF

0.015 4
———
—

-]
°
2
5 0.0104
£
©
E
-S »
%
& 0,0051
]
©
8
=
2

0.000 T - - -

[ 2000 4000 6000 8000

Rotational speed (RPM)
Fig. 8 Unbalanced whirl amplifide-
1004

0 —
| T

“"T/

40

Sound pressure level (dBL)

20 4

=T T T 1
0 2000 4000 6000 8000

Rotational speed (RPM)

Fig. 9 Sound pressute level of the bearing

Table 1 ol Fo]x =G wvlo]y A2 A}
oo diste], H]AY FAx 9 Ao 7 H
A X0 e Fo EFY Y I7]E Fig 8
o vellidcr £ sidoa mald .44 Hof
Y A2 EAAYMNAEE=E oF 7800 pm 22
A, Fig. 8 | A= 7500 pm 7% 9] Aapghg e
Aok a¥AM BE bie} o] F AT F
7tsAA 29 EFY 37 Ve FUHsHH, 5000
pm ¥ W EFY 7 2710 Hoizt A o)l F
%9 3d £ & b FAIE A2"e B¢
BANRNEGE B2 59 g AEo| Ha FA
g4 & 4 oo

wolg W foolAe ¢t B gio] wolgw
Hated oF Friz AdEe], 1 AN} &
velg slojth o] of A (16)] EER wt
of wlolge] AR wrAHEgoT A
S99 A71& Fig. 9o Vel F9 3
&% F7lo wat wloly i T &g WFol

dste 228 FAEE & & Yo

b rr 'oo{m
L

[<3

N oot do gle

1063
100 -
60+
<
% __—a—"
: - /I
T 60 !
o e
Q <
3
g 40
[=%
©°
[ =
3 2
@ 24
0 T i} T 1
- 0 2000 4000 6000 8000
R,

Rotational speed (RPM)

Fig. 10 A-weighted sound pressure level of the bearing

100
—8— 1x
- @~ 2x
80 A--3x /.__’-l " »
=5 - 4x /l
a {|--®--5x
3 el ./.
3 e e
2 e
2 - a A
2 40 S a- A
a " AT e PR o34
] AN i
5 P .
S 204 /1‘,' / -
] !
X
0 vt T T T J
] 2000 4000 6000 8000

Rotational speed (RPM)

Fig. 11 Sound pressure level of the bearing

100
— 1
- ®-2x

o |42
z —w-dx
<
o --#--5x a—n
z e
= -
T 60 —
2
o
5 _ =
a a0 e A
¢ oAl

g . ol d

2 e S it o
3 20 TR A
w _&-.___y,'

o -1 — J

0 4000 6000 8000

Rotational speed (RPM)

Fig. 12 A-weighted sound pressure level of the bearing

Fig. 9 o YeEloIR djojsgd 239 A7 B
A Holge 2 27NE Fig. 109 Yelhhich
agolH R ule} Zol A-¥7 BAY dlojy
9 2% %9 AL FUlg gEo AAI



1064

AL OEL 4 gtk Fig. 8 oA 2 vle} o)
oAA %o g FEo] ZAEA T
Fig. 9 9+ Fig. 10 o Jebdl o]y A& 371L
l’“ F53tn ASS ¢ 5 Uk Y oy
9 F7he & A £ dist] dPHe=
Bl Alatd FrtekA =
o, 1402 #A$E 0
ek
Fig. 10 o Yelfoizl wof
ol A £%d Frid 1 2
Q859 HIE Fig. 11 ol Yellled, Fig. 12
£ A3 2R WY 28¢& HoidFa Q)
ot 9A 71&@ biek Zo] &9 A &z F
719 13 A& Aol AujAolr} aglm nx
AELFF WolB 259 A7IE Foid &4
&xzo digted FAAoz FopAe AFE vE

SR

5000 rpm ©]/ol

B 98E BIFD 9o
= ] )8
[<]

2

é«l gi‘%’ FE 1T F-AQ wog A
He % stod 73 &8 AE M)
Tglen, 0ge ZES
4& F UA.
(1) Hoig W FHolAe ¢ WFo] 7)As)

T Holge Wl 252 F A 5r1d F
+ g olg nzs YEEZ FAHIY

@) nFANA Fo] AF AFo] Fa¥T 3y
g WP M MEE 4252 F9 FJH &=

o wet 374E 4 9
G) & AFAA A A8 HA &% AY A

o 2% 45 $de Ad volHd gRAR =

4e HAsAL ol T8¢ & Acith

=y F-AAL

% 7]
2 dFe AGALR A7y
(A03-A07-2207-01)2] A& FAoA ¥ AU
wol == on, BAR AHEA FA =gy

Ikl
r

IS

(1) Choy, F. K., Braun, M. J. and Hu, Y, 1992,
“Nonlinear Transient and Frequency Response
Analysis of a Hydrodynamic Journal Bearings,” ASME
J. of Tribology, pp. 448~454.

(2) Diangui, H., 2000, “Experiment on the
Characteristics of Torsional Vibration of Rotor-to-
Stator Rub in  Trubo-machninery,” Tribology
International, Vol. 33, No. 2, pp. 75~79.

(3) Rho, B. H. and Kim, K. W.,, 2002, “A Study on
Nonlinear Frequency Response  Analysis of
Hydrodynamic Journal Bearings with External
Disturbances,” STLE Tribology Transactions, Vol. 45,
No. 1, pp. 117~121.

(4) Yoon, D. J., Kwon, O. Y., Jung, M. H. and Kim, K.
W., 1995, “Early Detection of Damages in Journal
Bearings by AE Monitoring,” J. of Acoustic Emission,
Vol. 13, No. 1, pp. 1~10.

(5) Miettinen, J. and Anderson, P., 2000, “Acoustic
Emission of Rolling Bearings Lubricated with
Contaminated Grease,” Tribology International, Vol.
33, No. 11, pp. 777~787.

(6) Elrod, H. G, 1981, “A Cavitation Algorithm,” ASME
J. of Lubrication Technology, Vol. 103, No. 3, pp.
350~354.

(7) Vijayaghavan, D. and Keith, T. G, 1989,
“Development and Evaluation of a Cavitation
Algorithm,” STLE Tribology Transactions, Vol. 32, No.
2, pp. 225~233.

(8) Gross, W. A., 1980, “Fluid Film Lubrication,” John
Wiley & Sons.

(9) Kinsler, L. E. and Frey, A. R., 1982, “Fundamentals
of Acoustics,” John Wiley & Sons.



