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Introduction 
The Ansys CFX software analysis of the original 

technical solutions allowing to increase the bearing 

capacity and to reduce of lubricating oil 

consumption while preserving the main 

dimensions of the thrust bearing was considered. 

Verification of simulation results for the 

conventional thrust bearing design with existing 

experimental data was performed. Influence of oil 

scrapers and pad thermally loaded zone cooling 

on the thermal state of thrust sliding bearing was 

analyzed. The lubrication mechanism and thermal 

state were studied. As a result, the pressure and 

temperature fields in oil film were obtained. The 

maximum temperature, friction torque and film 

thickness at the pivot depending from rotational 

speed under constant axial loads for eight pads 

thrust bearings were determined.  

The problem was solved with the help of ANSYS CFX 
software. To model the thrust bearing with scrapers 
and cooling of the heat-loaded zone, 4 domains 
were created (sector - 1/8 part of the thrust 
bearing): liquid domain - flowing part of the bearing 
taking into account scrapers and holes for cooling, 
solids domains - rotating disk, babbit coating, pads. 
The following materials were used in the 
calculation: rotating disk, pad - steel, flowing part - 
TP22 oil, babbitt coating - B83. 
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The field of temperatures, pressures and stream 
lines of the thrust bearing  with scrapers and 
cooling of an oil film at two frequencies of rotation 
of a shaft (2000 and 10000 rpm) are resulted on 
Figure 2 – 4. As the speed increases fivefold, the 
maximum temperature increases by 37°C (up to    
95°C) and the maximum pressure on the pad 
increases from 3.76 MPa to 6.56 MPa. 
The oil film was cooled by means of two cooling 
holes made in the body of the pad (Figure 4) and oil 
scrapers (Figure 5). 
Figure 6 shows that part of the hot oil layer is 
removed from the output edge of the pad and does 
not fall on the inlet edge of the next pad. 
As the shaft speed increases, the axial force in the 
bearing with scrapers and cooling of the heat-
loaded zone increases significantly, the maximum 
value reaches 18 kN at a speed of 8000 rpm. The 
friction moment is 6-6.2 Nm, and the maximum 
temperature reaches 90°С (8000 rpm) and 98°С 
(10000 rpm). 

The investigation of the design of the thrust bearing 
with scrapers and cooling of the heat-loaded area of 
the pad showed that due to scrapers part of the hot 
oil layer is removed from the outlet edge of the pad 
and does not fall on the inlet edge of the next pad 
and made it possible to increase the bearing 
capacity by 2.25 times (difference 8°С, 9%) and 
moments of friction (difference 1,6 Nm, 27%) in 
comparison with a traditional design of the bearing 
[3] at identical geometrical sizes. 

Conclusions Results 

Figure 1. Working thrust bearing 
a) - thrust blocks; b) - inter-block space 

1 - the case; 2 - channels of supply of oil; 3 - inter-block space; 

 4 - channels of drainage of oil on drain; 5, 6 - self-supporting thrust blocks; 

 7 - channels of cooling oil of an input edge; 

 8 - channels of cooling oil of the heat-loaded zone;  

9 - a zone of an entrance to a block; 10 – heat-loaded zone; 

 11, 12 - multifunctional oil scraper,  

13 - scraper jumper on the drain section, 14 - scraper jumper on the cooling 

 oil supply section,  

15 - cavity communicating with the channels 
 

Figure 2. Temperature field of thrust bearing with 

oil film cooling 
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Figure 3. Pressure field of thrust bearing with 

oil film cooling 

 

2000 rpm 10000 rpm 

Figure 4. Streamlines of thrust bearing with oil film cooling 

 

Figure 6. Oil film cooling 

 

Figure 7. Oil scraper flow 

 

 

Rotation speed, rpm 

Figure 5. The relationship between torque and rotation speed 

of  the classic thrust bearing and the bearing with cooling 
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Figure 8. The relationship between rotation speed and temperature of the classic  

thrust  bearing and the bearing with cooling 
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Rotation speed, rpm 

Figure 9. Relationship between mass flow, axial force, friction torque and 

rotation speed 
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