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Abstract: The journal bearings are used in various engineering components, combustion engines and turbines. The current 
research reviews the existing work in design and analysis of journal bearings. The type of materials for journal bearings, fluid type 
is assessed by various scholars and presented in the current review. Different researchers have conducted study on journal 
bearings using experimental and numerical techniques is presented.  
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1. INTRODUCTION: 

Journal bearings are a common engineering component 
that can be found in practically any machine. To achieve 
great efficiency and dependability, combustion engines 
and turbines rely almost entirely on journal bearings [1].  
 

 
                         

Figure 1: Journal Bearing [27] 
 

 
 

Figure 2: Journal Bearing structure [27] 

A radial bearing consists of a rotating shaft (link) and a 
fixed housing, as shown in Figure 2. A hydrodynamic film 
is formed between the moving surfaces of the shaft and the 
moving surfaces of the housing to carry the load. Because 
the operating surfaces of such bearings are completely 
separated by a lubricating film, the coefficient of friction is 
kept low, around 0.005, and bearing failure is rare, 
occurring only after improper handling. [2]. 
 

2. LITERATURE REVIEW 
 
Boedo and Eshkabilov et. al. [3] have conducted research 
on journal bearings to optimize the shape of fluid film. The 
analysis is conducted under steady state journal rotation 
condition. Using the optimization techniques, the load 
capacity is maximized and an optimum design of journal 
bearing is presented using genetic algorithm with certain 
constraints. From the optimization, the multiple 
optimization results are obtained.  
 
Hirani and Sut et. al. [4] have conducted numerical 
investigation on journal bearing (fluid-film) in order to 
improve the operating characteristics. The numerical 
method used in the analysis is finite difference mass 
conserving algorithm to determine accurate flow rate. 
Pareto optimal concept to avoid “subjective decision on 
priority of objective functions, a genetic algorithm to deal 
with multimodal nature of hydrodynamic bearing and 
develop a Pareto optimal front, fitness sharing to maintain 
genetic diversity of the population used in genetic 
algorithm, and axiomatic design to provide inside of 
objective functions and design variables. Algorithm for the 
optimum design of short journal bearings. The optimized 
results were compared with those of genetic algorithm and 
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successive quadratic programming. All the results have the 
same tendency. The artificial life algorithm only uses the 
function value and doesn’t need derivatives calculated 
analytically or numerically and so it has a strong 
possibility for being used for other optimization problems” 
[4]. 

 
An analysis of lubricated conformal contact is performed 
by Cupillard et al [5] to study the effect of surface texture 
on bearing friction and bearing capacity using 
computational fluid dynamics. The work focuses on a 
radial bearing with several dimples. Two- and three-
dimensional bearing geometries are considered. The full 
Navier-Stokes equations are solved under steady-state 
conditions with a multiphase flow cavitation model. The 
coefficient of friction can be reduced by introducing a 
texture of suitable geometry. This can be achieved either in 
the region of maximum hydrodynamic pressure for a 
bearing with a high eccentricity ratio or just beyond the 
maximum film for a bearing with a low eccentricity ratio. 
At low eccentricity ratios, a further increase in pressure 
due to surface texture was demonstrated. 
 
Bhuptani and Prajapati [6] performed an evolutionary 
optimization methodology for a solid journal bearing. The 
effect of minimization of temperature rise, minimization of 
oil flow, minimization of weighted sum of oil flow and 
temperature rise, and linear combination of minimization 
of oil flow and power loss under various constraints are 
demonstrated. The results lead to the recommendation to 
use simultaneous minimization of oil flow and power loss. 
Pareto-optimal concepts are used to help a win-win 
situation between power loss and oil flow. Optimization 
studies are performed with three design variables. An 
orthogonal array is used to select and set the values of 
design variables and tolerances. The results show that oil 
viscosity is the most important. Therefore, special 
attention should be paid to the viscosity of the lubricant 
when designing the bearings. 
 
Kalakada et al [7] have conducted research on 
performance of journal bearing using experimental 
techniques. In the research the performance of journal 
bearing is evaluated under static and dynamic loading 
conditions. From the analysis, the load capacity, end 
leakage and frictional force is evaluated for different 
nanofluids i.e. copper oxide (CuO), cerium oxide (CeO2) 
and aluminum oxide (Al2O3). The research findings have 
shown that performance characteristics of journal bearing 
is not affected by presence of nanofluids. However, 
significant changes are observed for thermoviscous case as 
shown in figure 3. 
 

 
 

Figure 3: Al2O3 nanoparticles concentration effect on 
journal bearing 

 
Kango et al [8] have conducted experimental investigation 
on journal bearings with different shapes of microcavities. 
In the research, the effect of cavity width, cavity depth on 
bearing surface is evaluated. The research findings have 
shown that the negative texture has significant effect on 
improving lubricant film thickness and with reduction in 
friction force.  
 
Han and Fu et. al. [9] have conducted research on plain 
journal bearing using experimental techniques. The 
experimental testing is conducted to evaluate the effect of 
micro-grooves on performance of journal bearing. The 
misaligned bearing, plain bearing are both analysed in the 
research.  
 
Li et al. [10] established the nonlinear transient 
hydrodynamic force model based on a new structured 
mesh movement algorithm. They found that the difference 
between the linear and nonlinear hydrodynamic forces of 
multiple grooves water-lubricated journal bearings was 
considerable. 
 
Machado et al. [11] have conducted both experimental and 
numerical investigation on journal bearing to evaluate the 
effect of oil film forces. The linear approximation is done to 
determine its validity for the system operating under 
specific conditions. The numerical results are in close 
agreement with the experimental findings for nonlinear 
bearings.  
 
Zhang et al. [14] have conducted numerical investigation 
on journal bearing using finite length model. The analysis 
is conducted to obtain the oil pressure distribution. The 
effect of different operational parameters on the oil film 
forces are presented. The “dynamic coefficients are 
another expression of fluid-induced force of journal 

   Volume: 10 Issue: 02 | Feb 2023                            www.irjet.net                                                             p-ISSN: 2395-0072  



              International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

 

© 2023, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 348 
 

bearing, which can be integrated in the coefficient matrix 
of motion equations for rotor-bearing system” [14]. 

Yang et al. [15] have conducted analytical study on tilting 
pad bearing to evaluate damping coefficients and dynamic 
stiffness. The novel analytical method is proposed by the 
researcher to overcome ill conditioned matrix. The 
coefficient damping is evaluated for circular journal 
bearing [16].  

Li et al. [17] have conducted numerical investigation on 
journal bearing using techniques of Computational Fluid 
Dynamics (CFD) tool. From the CFD tool, the dynamic 
coefficients of journal bearings are evaluated. The results 
obtained from CFD analysis are compared with 
experimental findings. The stiffness and damping 
coefficients of journal bearing are then evaluated [18-20].  

Tala-Ighil and Fillon et. al. [21] have conducted numerical 
investigation on journal bearing using finite difference 
method. From the research the effect of texture presence 
and absence of friction characteristics of journal bearing is 
evaluated. The research findings have shown that by 
texturing the bearing surface, the thermal effect is found to 
be in close agreement with experimental data.  

Chen et al. [22] have conducted research on aerostatic 
journal bearing using experimental techniques. The 
analysis is conducted using Reynolds equation to evaluate 
the aerostatic properties. The effect of geometric 
properties like waviness, misalignment and manufacturing 
errors on structural characteristics of journal is also 
evaluated [23-25].  

Zhou et al. [26] have conducted numerical investigation on 
journal bearing to using simulation package. The analysis 
involved secant method to determine the efficiency and 
static performance of journal bearing.  

3. CONCLUSION 

Proper design of journal bearing is vital for proper 
functioning of various machine components. Various 
researches are conducted to determine the factors 
affecting load capacity, attitude angle threshold speed and 
damped frequency of journal bearing. Different 
optimization studies are conducted by various researchers 
and its shown that minimizing oil flow could cause 
increase in temperature. The effect of different operational 
parameters, design parameters on journal bearing is 
evaluated. 
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