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 Poor lubrication is known as an important factor in the bearings failure. Therefore, it is very important 
to detect the lubrication condition. Hydrodynamic lubrication, mixed lubrication and boundary 
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 
lubrication regime and have metal-to-metal contact. To establish these regimes, employing the so-called 
Stribeck curve is a useful method. In this curve, the oil film thickness is proportional to the lubricant 
viscosity and sliding velocity and inversely proportional to the applied load. However, distinguishing 
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. 1 Stribeck curve for lubrication conditions in bearings 
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Fig. 2 Schematic of used set up and a semi view of sliding bearing 
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Table 1 Specification of the used sensors 
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Table 2 Variables of the bearing 

   
(MPa) 

  
(RPM) 

  
(kN) 

  
(C ) 

SAE 40 0.05  
0.25 

1700, 1400, 1100, 900, 700, 500, 400  
300, 200, 150, 100, 75, 50, 40, 25, 10 

0.78, 1.57  
3.92, 3.14 

50, 52  
54, 56 

  
(PaS) 

  
 

  
(µm) 

  
 

  
(Nm) 

0.0745, 0.0667   
0.0599, 0.0540 

  0.00055  
  3.647 

  0.8  
  70 

  0.00089  
  0.148 

  103.2  
  132.8 
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Table 3 Lubrication regimes related to tests by Stribeck curve 
  

 
 

(RPM) 
 
(MPa) 

  
 (PaS) 

 
N  > 40 
N > 100 
N > 200 
N > 300 

0.641 
1.282 
2.564 
3.205  

0.0599  
54 
  

 
 

N < 40 
10 < N < 100 
40 < N < 200 
40 < N < 300 

0.641 
1.282 
2.564 
3.205 

 
- 

N =10 
N < 40 
N < 40 

0.641 
1.282 
2.564 
3.205 
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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 
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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. 6 AE energy vs time for the bearing with 0.07 mm clearance, 
2.5 bar inlet oil pressure and 1.57 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. 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. 9 AE energy 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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Fig. 10 AE energy vs time for the bearing with 0.08 mm 
clearance, 0.5 bar inlet oil pressure and 3.92 kN load 
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Fig. 11 Continuous wavelet coefficients for two different frequency 
ranges at different lubrication regimes for one of the test bearings 
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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 
3.14 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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