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Abstract:- In recent years, regular texture shapes have been widely used in friction components, which can 

improve the performance of components effectively. In order to study the influence of regular texture shapes 

on fluid lubrication of sliding bearings, the influence of some key characteristics of regular texture 

on fluid lubrication of sliding bearings are researched based Simulation for a specific type of sliding bearings. 

Through the range analysis, it is found that the factors which affect the maximum dynamic pressure bearing oil 

film pressure and making the micro texture works efficiently of sliding bearing are Shape= depth> density. In a 

conclusion, under the condition that the density of five percents and the depth of 0.02 or 0.03 millimeter and ball 

type texture, which are the best factors to meet the dynamic pressure bearing oil film pressure and making the 

micro texture works efficiently of sliding bearing.  
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I.INTRODUCTION 

 With the development of modern machinery, the requirement of bearings is increasingly higher and the 

sliding bearings with low-friction have better performance
[1-3]

. Therefore, how to improve the lubricating 

properties of the sliding bearings is the key study direction of sliding bearings. Meanwhile, the regular texture 

shapes have been widely used in friction components in recent years, which can improve the performance of 

components effectively
[4-5]

. In order to study the influence of regular texture shapes on fluid lubrication of 

sliding bearings, the influence of some key characteristics of regular texture on fluid lubrication of sliding 

bearings are researched based Simulation for a specific type of sliding bearings. 

 

II. Basic Research Theory 

2.1 The Basic Equation of the Hydrodynamic Lubrication 

 The Basic Equation of the Hydrodynamic Lubrication is to describe the differential equations of fluid film 

pressure distribution 
[6]

. It starts from viscose fluid dynamics and makes some asumptions that the fluid is 

Newtonian liquid. The fluid flow rate of fluid film is streamline flow. In addition, we ignore the influence of the 

inertia force and gravity. We think that streamline flow can’t be compressed. The fluid film pressure in the film 

thickness direction is unchanged 
[7]

.  

 

http://www.baidu.com/link?url=JC7SRgkoUvBKx1EM0TKXgAGYNHngkPgDu13WR5fjIeXsS3mEp_Zxdtti_kUYOQ18Nc4wiz378mSPpwdbYMOO4LxTXiD9FfNoOQBMJipZ8cW
http://www.baidu.com/link?url=KCUu-MKBcYaVH7NoULbHeLdbYVjQdsVEz13Yj5utvFLEjzyqA5_X2jFe0dCBEAVQxSYgMEFPmANvfhXST_DySWDKoWhhlbkT8--4uMsfK_7Dh_oCw3Jnskhk3JYq25uR
http://www.baidu.com/link?url=3pruv1p5txLMUw09_UPI187_drKwifFInPV2ueXg6KZvV_UmhfaidE6Uf6NjcYILyifT3_fdgRhN5MUli_o2Z8vPwtJnNXl9r3KxlsHSg_w7pzB1475eP2iI0Q3PYL_H
http://www.baidu.com/link?url=KoMN_zjhKnmGh7bQuZ5uRewZjMInUlRJT-HJbEbPrxmCVfgtDpNnT9oJzVYstGIKlskIf3Y1KSoQvHCM9bVhXlKyB2pbR46V_xgPVel6WMTXoAf_DAY7ziIDATvx47sE


The influence of laser surface texturing on sliding bearings working performance 

www.ijres.org                                   60 | Page 

 

Figure 1 The distribution of oil film unit shear stress 

 

 As shown in Figure 1, the two plates are separated by lubricating oil. We set in A along the X axis at a 

speed of V mobile, the other a static B. And we also suppose the oil in two plates along the Z axis without flow. 

Then the following from laminar flow of the oil film takes a micro unit analysis. 

According to the equilibrium condition of the direction of X, we can know:  

                    (1) 

According to Newton viscous fluid friction law,  differentiate y:, we can know:                                

(2) 

(2) y integral ,we can know:    

                                           (3) 

According to the boundary conditions ,we determine the integral constant : When y=0，u=v；y=h (h means oil 

film thickness), u=0, we can know:     

                                             (4) 

From the above we can see that Oil film velocity u consists of two parts: The former means that speed seems 

Linear distribution. That is caused by shear flow. The later means that speed seems parabolic distribution. That 

is caused by the fact that the oil along the x axis direction and generate the pressure 
[8-10]

. 

 

2.2 The establishment of the bearing 3D geometric model 
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Figure 2 The texture of sliding bearing 

 

In the picture: e-eccentricity, Φ—The angle of oil film on oil film ; δ—Relative clearance，δ=R-r；χ—runout, 

x ; 

1) When the bearing wall is without texture, the above model △  with delta cosine theorem. 

 

If we ignore the micro-scale , we can get: 

 

In random angle, the bearing oil film’s thickness is: 

 

The minimum oil film thickness is: 

 

The maximum oil film thickness is: 

 

The dynamic pressure lubrication equation  by  liquid is: 

 

The type conversion  into a polar coordinate form , and will make : 
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The type of oil film pressure from the starting angle to arbitrary angle points can be polar angle as the oil film 

pressure. 

 

III. THE SET OF FLAT MODEL 

3.1 Establishment and physical division of the grid model 

 

Figure 3 The equivalent model of sliding bearing 

In order to study the influence of regular texture shapes on fluid lubrication of sliding bearings, the influence 

of some key characteristics of regular texture on fluid lubrication of sliding bearings are researched based 

Simulation for a specific type of sliding bearings. The equivalent model of sliding bearing is established with 

sliding plates as shown in Figure 3, the flatbed wide = 35mm, length = 315mm, the inlet gap c = 0.04mm. The 

UG software is used to establish three-dimensional model of an oil film between plate and gap. Hexahedral grid 

cells divide film, mesh, as shown in Figure 4. 

 

Figure 4 Schematic diagram of flat film 

3.2 The assumptions of the model and the Boundary conditions 

（1）Within two flat gap fluid is considered incompressible three-dimensional steady flow
[11]

. 

（2）Lubricants inertial forces are negligible and there is no relative sliding between lubricant and  plate. 

（3）Critical Reynolds number ，after calculation it is less than 2300，Formula film by laminar 

flow calculation：U—The linear velocity of plate， —The average of the film thickness，μ—The dynamic 

viscosity of lubricant，ρ—The density of lubricating oil. The boundary conditions are ρ=891kg/m3，μ=0.02Pa· s 
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    The average temperature of the lubricating oil before lubrication is 25 ℃，The average temperature of the 

lubricating oil after lubrication is 50 ℃；The inlet pressure： p= 0.10MPa，The outlet pressure： p=0MPa，

According to the direction of the film flows into the oil，speed of A plate, 6.3m/s. 

4 Results and analysis 

  

Group 0                                Group 1 

   

Group 2                                Group 3 

   

Group 4                                Group 5 

  

Group 6                                Group 7 

  

Group 8                                Group 9 
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Table 1: Various types of textured film pressure distribution 

Group Shape depth density The maximum 

pressure value 

0 No No No 4.37e+08 

1 Rectangular 0.01 0.1% 4.90e+08 

2 Rectangular 0.02 0.3% 5.33e+08 

3 Rectangular 0.03 0.5% 5.41e+08 

4 Ball 0.01 0.3% 5.28e+08 

5 Ball 0.02 0.5% 5.47e+08 

6 Ball 0.03 0.1% 5.34e+08 

7 Cylinder 0.01 0.5% 5.16e+08 

8 Cylinder 0.02 0.1% 5.21e+08 

9 Cylinder 0.03 0.3% 5.26e+08 

  The range analysis method is the results of orthogonal experiment and visual analysis method, to 

analyze the problems of it by the average range of each factor, has the advantages of simple calculation and 

intuitive, easy to understand. What is the average effect in the range of maximum value and minimum value 

difference? You can find the main factors of impact indicators, and can help us to find the best combination of 

factor levels.  

Table 2 The range analysis of orthogonal table 

Group Shape depth density The maximum pressure value 

0 No No No 4.37e+08 

1 Rectangular 0.01 0.1% 4.90e+08 

2 Rectangular 0.02 0.3% 5.33e+08 

3 Rectangular 0.03 0.5% 5.41e+08 

4 Ball 0.01 0.3% 5.28e+08 

5 Ball 0.02 0.5% 5.47e+08 

6 Ball 0.03 0.1% 5.34e+08 

7 Cylinder 0.01 0.5% 5.16e+08 

8 Cylinder 0.02 0.1% 5.21e+08 

9 Cylinder 0.03 0.3% 5.26e+08 

K1 1.564e+09 1.534e+09 1.545e+09  

K2 1.609e+09 1.601e+09 1.587e+09 

K3 1.563e+09 1.601e+09 1.601e+09 

k1 0.513 e+09 0.511 e+09 0.515 e+09 

k 2 0.536 e+09 0.534 e+09 0.529 e+09 

k 3 0.521 e+09 0.534 e+09 0.534 e+09 

R(range) 0.23 e+08 0.23 e+08 0.19 e+08 

Importance Shape= depth> density 

Optimal 

parameters 

Ball 0.02 or 0.03 0.3% 
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  Through the range analysis, it is found that the factors which affect the maximum dynamic pressure 

bearing oil film pressure and making the micro texture works efficiently of sliding bearing are Shape= depth> 

density. In a conclusion, under the condition that the density of five percents and the depth of 0.02 or 0.03 

millimeter and ball type texture, which are the best factors to meet the dynamic pressure bearing oil film 

pressure and making the micro texture works efficiently of sliding bearing.  

 

V. CONCLUSIONS 

 In order to study the influence of regular texture shapes on fluid lubrication of sliding bearings, the 

influence of some key characteristics of regular texture on fluid lubrication of sliding bearings are researched 

based Simulation for a specific type of sliding bearings.  

(1) Through the range analysis, it is found that the factors which affect the maximum dynamic pressure 

bearing oil film pressure and making the micro texture works efficiently of sliding bearing are Shape= depth> 

density.  

(2) In conclusion, under the condition that the density of five percents and the depth of 0.02 or 0.03 

millimeter and ball type texture, which are the best factors to meet the dynamic pressure bearing oil film 

pressure and making the micro texture works efficiently of sliding bearing.  
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