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Effect analysis of water-lubricated bearing structure
parameters on frictional noise

ZHOU Yi,LIAO Jing ., LI Jianbo , LIU Fang
(College of mechanical engineering, Chongqing University, Chongqging 400044, P.R.China)

Abstract: Complex mode analysis method is used to establish a water-lubrication rubber bearing alloy
system simulation model in order to research the influence of structural parameters of water-lubrication
rubber alloy bearing on friction noise under low speed and heavy load condition. The probability of
producing friction noise under the conditions of different friction coefficients and structure parameters is
analyzed by using professional simulation software, and then the effect of structure parameters on friction
noise is studied. The friction noise contrast experiment of the flat and circular arc structure of the water-
lubrication rubber alloy bearing is carried out. Analysis and computation results show that the groove
radius, friction surface shape and the friction coefficient of friction pair are key influential factors on the
frictional noise of water-lubricated rubber alloy bearing., while the effect of flume shape is very small.For
the water-lubricated rubber alloy bearing with a certain structure and size, 4 mm groove radius with flat
pattern friction area is optimal to reduce the possibility of bearing friction noise appearance. This
computation result is verified by corresponding experiment,
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Fig.1 Finite element model of bearing system Fig.2 Load and boundary condition of bearing system

2 HREERSHH

BT A S TR K I AR Bl R R GEASE TR L WA T R [l R R G 1 5 A8 S B KRS 2 A% L KORE 78 o % g
PR 76 A [ BE 45 22 B F T X R 52 41 20y Mg 75 114 5% T
2.1 PR RENTEEEE ST

T SR 5 BE 45 R O R Bh S 1 5 ) AR R IR 0 SR L SRR AR (E 43 A AT 4R B 4 000 Hz, FEAR R )
1 000 N, Al 5 rad/s BN OL T 2 40 OB $E R 8L £ =0.05,0.10,0. 15, 71585l 7K 2 56 1 52 1L 285 A1 an 1
3Pin. B 3BT 3 FORIRIEESE R BT AR R S W W 45 SR A R R Y £ =0.05 B, H 5 A
R B AN R 2 115 Hz B, 1 B KA RRAE (A 5538 22,22, 4 f=0.15 B . 5 25 DS AFRE B FfE M0 %
h2 310 Hzf, B KA RAAEAA S5 56 76.43, RPE X S04 R TR R 5 7= A IR sh g s . &1 rpoik 3R ), 8
BRBBKR AR E RS WL SRR E S A EUE RIS K, RGN E I HIE K II AR R 48K
A2 AL MR 7 ) A o B R A AR R G I T 4G K TR K 1 PR R R 5 R B R A B RS R AR
TG KT 77 A AR R 75 Y ) R . A O a0 o 2R D R 4 R BAONT iR Bl e 7 A A Y T JEE 4 R RO
PN LR N
22 KEEFERNEEBREFHZMN

A8 At 25 7R T) R 0T & 4 BT A5 I i K K R 22 A2 DR /0N Xof AR e i 7 3R 496 1Y) R M B 7™ A JEE 4 I 7S A
Y52 43 I IBOK S 48 R =4.3.2 mm, T3 [R] KR 22 4% 19 52 49 AR AR 70 A 5 0 5 11330, B0 £ = 0,10, i 28
1000 N, Gh#E5# Hy 5 rad/s, HEL5RME 4 P,

Bl 4 B8, 76 2 000~4 000 Hz Y, MKIE A2 R N 2 B REATERSA 37 A A B 503 e R ME
HILTE 2 379 Hz, JL{Hl 45:24 R 2 3 B A 14 DATRERE  F A B S5 i R E B AE 2 114 Hz, HAH
4412525 R g 4 B A 12 DATRERBS RGBS I R IAE 2 372 Hz, BN 10,7, Jm 3 /> F 2
TR /N B K s LR e A0 1) A1 387 3 B b~ A2 A /N R KRBT S /0N o f O AT DA 06 Y JRE 458 MR P 52 7R 242 4% K /N 1Y) 52 T
AR TR o AR 2 A s AN B 1) A B30I 52 AR 0 {1 S5 35 AS BT U/ D & B 5 ZKORE = 42 1 385 n Bl 7 R 4 S B



http://gks.cqu.edu.cn

18 TRRKFFR % 38 %
50
80 v * 0.10 s - " o R=4
60p ¥ v v f=0.15 i . ° * R=3
2 30+ o R=2

w0k *o ° £0.05 .

B ) g 207 e S
o =
{% 20 gﬁ’f* {’.’K 10-000020 O o ) o ©
o
g of 890* x ¥ % LA g o BE 3 #3ss °g s 88 e:og@:mn
i -20r og‘ 4 iit—lo-%oo” e ° = o
® g0} v * ®opof =3, o
_30}
—-60} v *
v —40t o
-80 L L ) L s L L ' L ) _50 = , °. ) ) ) ) ) ) ) ,
20002 2002 4002 6002 8003 0003 2003 4003 6003 8004 000 20002 2002 4002 6002 8003 0003 2003 4003 6003 800 4 000
JFi % /Hz e
B3 AREERSNEEESHE H4 REKELZEHEEENHE

Fig.3 The complex model distribution of friction-coefficient Fig.4 The complex modal distribution of groove radius
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Fig.5 Schematic diagram of different groove types Fig.6 The complex modal distribution of two groove types
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Fig.7 The complex model distribution of two friction sruface
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Fig.8 Experimental system diagram
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Fig.9 The comparison chart on critical speed two types bearing
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Fig.10 The curve of friction-coefficient
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