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Using acoustic emission method for lubrication monitoring in a journal bearing
in the time- frequency domain
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Poor lubrication is known as an important factor in the bearings failure. Therefore, it is very important
Received 09 February 2016 to detect the lubrication condition. Hydrodynamic lubrication, mixed lubrication and boundary

Accepted 01 May 2016

Available Onling 19 June 2016 lubrication are the basic regimes of the fluid film lubrication. In a proper condition, development of

hydrodynamic pressure is adequate to support the load and the bearings operate under hydrodynamic
lubrication condition. However, in most situations, they operate in mixed lubrication or boundary

Keywords: L . T ! .

Acmstic emission method lubrication regime and have metal-to-metal contact. To establish these regimes, employing the so-called
Journal bearings Stribeck curve is a useful method. In this curve, the oil film thickness is proportional to the lubricant
wavelet transform viscosity and sliding velocity and inversely proportional to the applied load. However, distinguishing

Lubrication condition monitoring

Metal to metal contact the exact range of hydrodynamic lubrication regime from mixed and boundary regime using this curve

and the relation related to the sliding bearings, due to high number of affecting design factors and
operating parameters is difficult. The present study focused on the acoustic emission measuring method
in order to monitor the lubrication conditions in a type of journal bearings. Thus, condition monitoring
of the journal bearing lubrication is provided and the numerical value of operating variables of the
bearing for lubrication regime change from hydrodynamic to mixed is achieved. Using wavelet method,
frequency features for each regime are identified. Then, for each lubrication regime, metal-to-metal
contact detection is performed.
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for the bearing with 0.08 mm clearance, 0.5 bar inlet oil pressure and
1.57 kN load

5 alie sl ity Sbys sl Gyl 51 L 5B Gules olulis 13 JSs
o 550 0.5 5395 089, L2871 0.08 (L (BBL (s1n ooy beie
g ok 1.57 el

5 odel Cuwsds gl ity 65yl gledady, xSle aye jl eolanal
03gumte S oS attine 45 BLL 5,5 e e oo polas
el o3y byl 65005, 4 (Seelusgies 80k, 5l 6,80,
et A5 Sy il g 0 piS > slace e il odl et
Sl 039y bole (55055 5 (Seslusgyin ) 0ls; G Se 00S
o555 ks o Jdods WSl a5 wilesgs edel Cawds s b @las
Sy90 HBLL aw ol o0y Jove ol jo AT 50 sbe gl b eles
el 00 J..éb 2 CJL..' wLo)]
G, S bl 5l e L 01 & L BEL 1
L Jlsl glol oles o So il poune b aglis
RCOWR PRV ICOWR VN Y I AP I PR FS o
slre (A Jlake aneS e e 0.07 &L BLL o 2
&MASS.D)D [SOWESN 5@’9"&.}‘@ Q|m$do..x.£3
By 5 Seslusgnn Bl s oS
Sl oouis salie cCul 0092 Jas.l.?u)
0S5 59955 Oy LiS g ek 0.08 &I L BLL o 3
o3gama o Jlael o5 slayl polie b o ialej] o 52 4
g Wl ooes S 5l Lasis LB )80l sl
B sle odgume w550 S ls, 5 bolie 5,5 s,
.d.i\oe%
sole Srga 5l ooliinl b g diwg Soge o G,b 5l 4
Cawddy oy 059> 50 Judod b gl ol 3 jzewd
O wlf)s 03gde 00l At soj)b.; el o]
38 o5 5 ol il & bgpye 5,25k 500 b 200
Sy d)lsﬁ)‘j) [ETRC R ﬁ‘ C)'l‘ aS el 039y ).15 l)

ol 0093 Sgguin

179

IVESIN GLQ&LA)"! 5 ool Cewady @IjTUt;'g s LS Jlos 5,k 5l
Oeizmed 5 ooy 0392 )3 Ltalejl 3590 Sla Bl (o)1 alises Laylyd o

S5 dom -6
sl BLL o )5, dal i ialy a5 wileols lias ol wlidss gl
L 055555 15 bl e 5 il slacbla ool b b o553
OBLL aw 5l laass ) jo canl &y Sl ll idey (g, 51 oolaiul
byl plxil gl alie 29, lajlid 5 b & L g lad 4ds
5 et 25 > sl pu b ol glajl o o BBL el ooy oolazul
Job o ailas 318 molej] 8,90 aiBs 590 10 b aids 5,90 1700

0.05
g 0.04
‘S
= 0.03
B
o
C0.02
=)
-
=
7001 02
015

0,05
% 0.0:

0" “Position or time (s)

2.9 (
B Frequency (117) 2 Position or time (s)
Fig. 11 Continuous wavelet coefficients for two different frequency

ranges at different lubrication regimes for one of the test bearings
e @l hliste sl 3 0dga5m0 58 40 Algry Sge ol o 11 IS

S0,y calisis 00 g0me dus 5 Lialej] 0590 (slagBLL

10*
Test No.9
R . .
1()3&%‘; O Periodic Hit Counts _’ |
- (R ES— "
S RN 25 vy <13
o FHill :
- A
oot e
10t 14
-t
pe

0 A —
10% 50 100 150 200 250 300 350

Fig. 12 Metal to metal contact detection by similar AE count vs time
for the bearing with 0.1 mm clearance, 2.5 bar inlet oil pressure and
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