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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 lubrication are the basic regimes of the fluid film lubrication. In a proper condition, development of

Available Online 19 June 2016 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 A T ! .

Ac}éusﬁc 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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Fig. 4 AE energy vs time for the bearing with 0.1 mm clearance, 2.5
bar inlet oil pressure and 3.14 kN load
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Fig. 5 AE energy vs time for the bearing with 0.1 mm clearance, 2.5
bar inlet oil pressure and 3.92 kN load
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Fig. 3 AE energy vs time for the bearing with 0.1 mm clearance, 2.5
bar inlet oil pressure and 1.57 kN load

Led e e 0.1 (i b (8L sl o b o sl i (5513 S
S5 shSLOT Jlosl (55508 5,1 2.5 (59955 09,

350 400 450

176


www.sid.ir

Obed 9 s §3bo

o8 9 Ulo) 0393 LS IR YBLL B S BHB V) ) )2 Jekdie legTLﬁa:b o9, Jl o dlaiwl

G sk Sl b bt (tolejl byl g ol oo Sloil (259

bl ad ,o {9 JSa) Jhel b o5 Jlis b slagmbe;l o 5=

(10 Jsis) wilesgss pawseis JB K080 51 6,5 s, (sbvosgass

3 Serge Sldbl 5l iy b wilge loy aby lahy,
Sebiedr o uen aazes 3 L Lt o ) ol iy sle LS
48,5 518 o3l 3,90 dlgn Szge hrod (g b JUSew i (23
T ity o USns ndlS 3 odgama 6yl piges 7 b Bllas oo
0dgazme (pl j0 a5 Cl eals 48,3 Ll yo 5,eeLS 500 G 50 o
Sl ged BS,SE GBLL 55 llpd 4 bg e Jgens Lol
Jas gl il pole Slaszge Gpgmye Sl (o &3 e
lef Alwgy uS.‘>9.a JJ..\.u u.").ul...u . [13] Sl 00l oolaul Ao gy u_{.‘>5.4
5 Jolgd L 3,2elS 500 b 50 (ol )8 o3gume yo by LXK
S JEKw S Agn Szrge b oS e dad g 5 pekS
el ool e 5 CoaBe adlge 90 5l (ol o
) o o8 Wl oo alp Sl o Sl JUSKms 52 (sl S oS

b oldie o Gl dimgy Sge o aly oaiS ol sl cnl
JESw S 4 bgpye sladiged slass oS ole ggtw 5o 9 (52
500 5,505, oogaze jo 5 o yile cpl 5 olal Judods il e
Pl oS Gl Sl Sege b ln Sl JUS
Wy Sogo b g Sl 00 ol ‘:Lo) ol S ‘6)15Q‘5) IRPRE
b9y Jelos Sl s 4 ol cal el oad ol Sloj ol ol 55,
ol ol o815 Glojen g 4 SR g Ol 0j9> 40 Sge Jios
el B o b i (6l Aigey Srge o 4 bogspe gl

Test No.6

-
=)

-
=)
~

Encrgy (1071%)

-
=)

10°

50 100 150 200 250
1(s)
~
A
A
\
o~ s =
= “\ Minimum Energy J
= 2
i L hS 400rpm 1
- ¢
~ [}
>
20 !
2
m 10
10° 400rpm 900rpm 500rpm 300rpm 200rpm 100rpm 40rpm)
0 50 100 150 200 250 300

1(s)
Fig. 8 AE energy vs time for the bearing with 0.07 mm clearance,
2.5 bar inlet oil pressure and 3.92 kN load
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Fig. 7 AE energy vs time for the bearing with 0.07 mm clearance,
2.5 bar inlet oil pressure and 3.14 kN load
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Fig. 9 AE energy.vs time for the bearlng with 0.08 mm clearance,
0.5 bar inlet oil pressure and 1.57 kN load
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Fig. 13 Metal to metal contact detection by similar AE count vs time

for the bearing with 0.08 mm clearance, 0.5 bar inlet oil pressure and
1.57 kN load
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