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ABSTRACT: 
 
Hydrodynamic journal bearings are machine elements commonly used in all mechanical systems with 
rotating shaft subjected to high surface speed and/or applied load for the support of rotating shaft since 
the beginning of industrial revolution. With an aim of bringing improvements in different bearing 
performance parameters researches have suggested various design improvements. Incorporation of 
different shapes of textures on journal and/or bearing at different location of texture zone is reported to 
have significance influence on the bearing performance. Different types of surface roughness / texturing 
has been proposed and evaluated for this purpose. Rather, the selected pattern and arrangement of 
features must be matched to characteristics of the proposed application, bearing materials, and 
lubricants. Constraints are imposed on the maximum fluid pressure, minimum film thickness, maximum 
temperature rise and critical speed. Here a brief review is presented of literature available in recent 
years.  
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INTRODUCTION 

 
Hydrodynamic journal bearings are machine elements commonly used in different application ranging from 
small automobile engines to large turbines employed in power generating unit. A journal bearing is the most 
common hydrodynamic bearing in which, a circular shaft, called the journal, is made to rotate in a fixed sleeve 
is called the bearing. Their design and construction may be relatively simple, but the theory and operation of 
these bearings can be complex. Hydrodynamic lubrication in general bearing is defined as a system of 
lubrication is created by shape and relative motion of sliding surfaces. In this case there is thick film of lubricant 
between journal and bearing little consideration will show that when bearing is supplied with sufficient lubricant 
a pressure is build up in the clearance space when journal is rotating about an axis that is eccentric with bearing 
axis as shown in fig 1. The load can be supported by this fluid pressure without any actual contact between the 
journal and the bearing. The load carrying ability of a hydrodynamic bearing arises because of simply because a 
viscous fluid resists being pushed around. 

The study of the effects of bearing surface texture on the bearing performance and loads is an effective approach 
for the optimization of the bearing. It helps in effective lubrication and thus it optimizes the bearing 
performance.   
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In tribology, the four basic functions of texturing 
are:  

(i) To alter the flow and film thickness of 
lubricating fluids locally and across the contact 
region,  

(ii) To serve as channels to supply lubricant to a 
surface  

(ii) To trap debris that would otherwise become 
embedded or abrade the surfaces, and  

(iii) To alter the bearing pressure distribution. 

 

                                 Figure 1 

Various researchers have presented a unique technique of designing the parameters of journal bearing. However 
with recent advances in technologies numbers of researchers have worked on optimum performance of bearing. 
The present study mainly focuses on various types of factors which tremendously affects the performance of 
hydrodynamic journal bearing. To simplify the review papers are classified into following parameters: 

Coefficient of friction 

[Adatepe et al, (2011)] The effects of different interface friction conditions on the frictional performances of the 
plain and the micro-grooved journal bearings have been shown in this paper. The purpose of this research was 
therefore, to experimentally and theoretically investigate and to compare the frictional behavior of the 
concentric circular cylindrical non-grooved (plain) and micro-grooved journal bearings. In order to accomplish 
this objective, the plain surface bearings were first tested under different loads and rotational speeds. 
Circumferential (circular) and transversal (straight) grooves were then made on to the plain engine journal 
bearings and the tests were then repeated for the circumferential and transversal micro-grooved bearings by 
using the same bearing parameters. In this research, the frictional behavior of plain and micro- grooved journal 
bearings were investigated and compared using a purpose-built journal bearing test rig. The work presented in 
this paper leads to the following conclusions: 

The highest value for the coefficient of friction was obtained for the transversal micro-grooved journal bearing, 
followed by the circumferential micro-grooved journal bearing, and the plain journal bearing. The coefficient of 
the friction of the micro-grooved journal bearings decreased with the increasing bearing load as in the theory of 
plain journal bearing The maximum value for the frictional torque was determined for the transversal micro-
grooved journal bearing, followed by the circumferential micro-grooved, and the plain journal bearings, as for 
the coefficient of friction [1]. 

[Rao et al, (2012)] This paper presents one-dimensional analysis of partially textured slip slider and journal 
bearing. The present study evaluates the effects of texture/slip configuration on improvement in load capacity 
and reduction in coefficient of friction for partially textured slip slider and journal bearing. The texture/slip 
parameters used in the analysis are: non dimensional texture length; non dimensional depth of recess/groove; 
land with slip to recess region ratio; number of cells; and non dimensional slip coefficient. The analysis of 
partially textured slip slider and journal bearing is carried out using modified classical Reynolds equation. 
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Bearing surfaces with partially textured slip has a potential to generate load carrying capacity even for parallel 
slider bearing and concentric journal bearing [14]. 

[Pettersson and Jacobson, (2003)] In the present paper, well-defined surface textures were produced by 
lithography and anisotropic etching of silicon wafers. The wafers were subsequently PVD coated with thin wear 
resistant TiN or DLC coatings, retaining the substrate texture. In this study, the influence of textures was 
investigated on PVD coated TiN and DLC (diamond-like Carbon) surfaces. The use of high precision 
anisotropically etched silicon surfaces as a substrate minimizes the influence of coarse edges and other 
unintended topographical features. 

For case of tin coated surface the textured surfaces wear the steel ball more than the un-textured ones. When 
lubricated, the low friction conditions last shorter on textured surfaces than on the flat ones. For case of DLC 
coated surface under the boundary lubricated conditions, a few of the textured DLC surfaces exhibited excellent 
performance. The flat surface, the 50 µm textures and the one interrupted by 20 µm square depressions could not 
keep the low friction and they suffered severe wear. The 5 and 20 µm grooved textures and the surface with 5 
µm depressions exhibited a friction coefficient of around 0.05 that kept constant during all the 200,000 cycles 
[12]. 

Load carrying capacity 

[Buscaglia et al, (2007)] In the present study the authors have analyzed the effect of 1D and 2D textures of 
period ε<<1 on thrust bearings is investigated theoretically by means of homogenization techniques and first-
order perturbation analysis. The (positive, uniform and periodic) texture that maximizes the load-carrying 
capacity is, simply, no texture at all [2]. 

[Kango and Sharma, (2010)] In this study authors have used positive full wave rectifier equation to analyze 
influence of asperities on performance of finite bearing. A range of eccentricity ratios provide improvement in 
hydro dynamic performance of journal bearing with surface texturing. The increase asperity amplitude ratio 
provides much improvement in bearing performance. This may be fruitful in increasing load carrying capacity 
and reducing the friction coefficient and also power loss of bearing [9]. 

[Cupillard et al,] A mesh deformation technique is used with CFD (COMPUTATIONAL FLUID DYNAMICS) 
in order to perform the simulations. The flow is laminar, isothermal, three dimensional (3D) and unsteady. It is 
found that shallow grooves under light loading (ε < 0.15) enhance the minimum film thickness while reducing 
the friction force. Under high loading (ε > 0.5), deep grooves are able to reduce the friction force despite a 
reduced minimum film thickness. For the second case, the predicted performance is superior to those of a 
smooth journal bearing with thinner lubricant [4]. 

Minimum oil film thickness 

[Tala-Ighil et al, (2011)] In the present paper the author has analyzed the effect of textured area on the 
performance of hydrodynamic journal bearing by texturing the bearing surface with cylindrical dimples. A 
numerical model based on finite difference method by using Reynolds equation is developed to study the 
cylindrical textures shape effect on the performance of hydrodynamic journal bearing. Twenty five cases 
according to the geometric arrangement of textures on the bearing surface have been considered. The texture 
configuration twenty five gives the best result compared with all the other cases, the minimum oil film thickness 
increased approximately by 1.8% and friction torque is decreased approximately by 1.0%. The analysis also 
shows that performance of journal bearing depends on location of texture geometry. [8]. 

[Cho et al, (2000)] In the present study the effects of circumferential groove on the minimum oil film thickness 
in engine bearings are presented. Infinitely short bearing theory is used to calculate the oil film pressure for the 
convenience of analysis. Mobility method is used for journal locus analysis. A comparison of results of 
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minimum oil film thickness (MOFT) of grooved and un-grooved bearing is made. It is observed that the 
circumferential 3600 groove only decreases the magnitude of the MOFT, but 1800 half groove affects the shape 
and position of the MOFT [8]. 

Artificial intelligence techniques 

[Dongare and Kachare, (2012)] In this paper experimental, theoretical and analytical approach has been carried 
out at variable speed, load, torque and temperature to investigate pressure distribution of steel shaft of 
hydrodynamic journal bearing.  Experimental work has been done on journal bearing test rig and simulation has 
been done with implementation of ANN which shows close result with experimental pressure distribution. This 
technique can be used to predict the behavior of hydrodynamic journal bearing at extreme operating condition to 
avoid failure[6]. 

CONCLUSION: 

The highest value for the coefficient of friction was obtained for the transversal micro-grooved journal bearing. 
The maximum value for the frictional torque was determined for the transversal micro-grooved journal bearing. 
Bearing surfaces with partially textured slip has a potential to generate load carrying capacity even for parallel 
slider bearing and concentric journal bearing. For case of tin coated surface the textured surfaces wear the steel 
ball more than the un-textured ones. For case of DLC coated surface a few of the textured DLC surfaces 
exhibited excellent performance. Under light loading ε < 0.15 shallow grooves enhance the minimum film 
thickness while reducing friction force; under high loading ε > 0.5 deep grooves are able to reduce frictional 
force despite a reduced minimum film thickness. Partial texturing can generate hydrodynamic lift in bearing, 
when the texture is located in the declining part of the contact pressure field.  
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