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Abstract: Efforts have been made to obtain the analytical solution for pressue, load and friction for a magnetic 
fluid based double layered rough porous slider bearing. The permeability of the upper layer is based on the model of 
Kozeny-Carman while Irmay’s model governs the permeability of the lower layer. Regarding roughness, the method 
adopted by Christensen and Tonder finds the application here in statistical averaging of the associated Reynolds 
equation. The magnetic field is taken oblique to the stator. The results are illustrated by graphical representations 
which show that the introduction of combined porous structure of the double layered results in an enhanced 
performance. The friction remains considerably reduced. The magnetization tries to compensate the adverse effect of 
roughness for a large range of combined porous structures. 
Keywords: Slider Bearing, Magnetic Fluid, Porous structure, Roughness 
 
 
INTRODUCTION  
The contribution of surface roughness and 
properties of lubricant film on the load carrying 
capacity and friction is an important aspect in the 
analysis of slider bearings. Porous sliders are 
important in fluid cushioned moving pads. 
Applications of porous bearings in mounting 
horsepower motors include vacuum cleaners, water 
pumps, record players, tape recorders and 
generators. Traditionally, the analyses of porous 
slider bearings have been based upon the Darcy’s 
model, where Darcy’s equations were applied to 
guide fluid motion through the porous medium 
(Murti (1974), Srinivasan (1977), Verma (1978), 
Kumar (1980), Lin (2001), Khan et al. (2011)). 
Cusano (1972) obtained an analytical solution for 
the performance characteristics of a two layered 
porous bearing using the short bearing 
approximation. Bujurke (1992) investigated the 
influence of couple stresses on the dynamic 
properties of a double layered porous slider bearing. 
Later on, Rao et al (2013) presented an analysis of 
a long journal bearing with a double layer porous 
lubricant film using couple stress and Newtonian 
fluids. In all the above studies a porous layered 
lubricant film configuration increased the load 

carrying capacity and reduced the coefficient of 
friction in the bearing. 
In most of the studies conventional lubricants were 
used. Use of magnetic fluid as a lubricant 
modifying the performance of the bearings has been 
very well established. The application of magnetic 
fluid as a lubricant was investigated by many 
authors (Agrawal (1986), Bhat and Deheri (1995), 
Odenbach (2004), Nada and Osman (2007), 
Urreta et al. (2009), Huang et al. (2011)). In all 
these studies it has been established that the 
performance of bearing system could be improved 
by using a magnetic fluid as the lubricant. 
Surface roughness evaluation is very important for 
many fundamental problems such as friction, load 
carrying capacity, contact deformation, heat and 
electric current conditions, tightness of contact 
joints and positional accuracy. For this reason 
surface has been the subject of experimental and 
theoretical investigations for many decades. In 
literature, many investigations such as (Tzeng and 
Saibel (1967), Christensen and Tonder (1969a, 
1969b, 1970), Prajapati (1991), Gupta and Deheri 
(1996)) accounting for surface roughness effect, 
have been proposed in order to seek a more realistic 
representation of bearing surfaces. Gururajan and 
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Prakash (2002) examined the effect of surface 
roughness in hydrodynamic narrow porous journal 
bearings operating under steady conditions. Deheri 
et al. (2004) analyzed the performance of 
longitudinally rough slider bearings with squeeze 
film formed by a magnetic fluid. Deheri et al. 
(2005) discussed the performance of transversely 
rough slider bearings with squeeze film formed by a 
magnetic fluid. The behaviour of squeeze film 
between rough porous infinitely long parallel 
plates with porous matrix of variable film thickness 
was discussed by Patel et al. (2008). Patel et al 
(2010) dealt with the performance of a magnetic 
fluid based squeeze film between transversely 
rough triangular plates. Shimpi and Deheri (2011) 
analyzed the performance of a magnetic fluid based 
squeeze film between porous infinitely long rough 
rectangular plates. Patel and Deheri (2012) 
investigated the performance of a ferrofluid 
lubricated rough porous inclined slider bearing 
considering slip velocity. All the above 
investigations indicate that although 
magnetization introduces a positive effect on the 
performance, the bearing suffers owing to 
transverse surface roughness. It was noticed that 
the performance of the bearing system could be 
made to improve by suitably choosing the 
magnetization parameter in the case of negatively 
skewed roughness, which became sharper with the 
variance. Recently, Patel and Deheri (2013) 
launched an analysis for the comparison of various 
porous structures on the performance of a magnetic 
fluid based transversely rough short bearing. It 
was seen that the negatively skewed roughness 
induced an increase in load carrying capacity 
which could be canalized to compensate the adverse 
effect of porosity, at least in the case of Kozeny-
Carman model and the effect of magnetization 
responding more in the case of Kozeny-Carman 
model as compared to Irmay’s model. 
The objective of this study is to investigate the 
performance of a magnetic fluid based double 
layered rough porous slider bearing considering the 
combined porous structures. 
2. ANALYSIS  
The geometry and configuration of the problem is 
shown in the Figure 1. All the assumptions of 
conventional lubrication theory are retained 

(Srinivasan (1977)). The porous regions are 
assumed to be homogeneous and isotropic and the 
lubricant is an incompressible fluid. The pressure 
in porous regions satisfies the Laplace equation.   

 
Figure 1: Configuration of the bearing system 

 
Figure 1A: Kozeny-Carman’s model of porous sheets 

 
Figure 1B: Irmay’s model of porous sheets. 

A porous material is filled with globular particles 
(a mean particle size Dc), which is given in Figure 
1A. The Kozeny-Carman equation is a well-known 
relation used in the field of fluid dynamics to 
calculate the pressure drop of a fluid flowing 
through a packed bed of solids. This formulation 
remains valid only for laminar flow. The Kozeny-
Carman equation mimics some experimental 
trends and hence serves as a quality control tool for 
physical and digital experimental results. The 
Kozeny-Carman equation is very often presented 
as permeability versus porosity, pore size and 
turtuosity. Liu (2009) (Patel and Deheri (2013)), 
suggests that the Kozeny-Carman formulation 
turns in the relation  

 
where e is the porosity. 
In Figure 1B, the model consists of three sets of 
mutually orthogonal fissures (a mean solid size 
Ds) and assuming no loss of hydraulic gradient at 
the junctions, Irmay (1955) (Patel and Deheri 
(2014)) derived the permeability 
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where  and e is the porosity. 
It is assumed that the bearing surfaces are 
transversely rough. According to the stochastic 
model of Christensen and Tonder (1969a, 1969b, 
1970), the thickness h(x) of the lubricant film is 
taken as 

                     (1) 
where   is  the  mean  film  thickness  and hs  
is  the  deviation  from  the  mean  film  thickness  
characterizing  the  random  roughness  of  the  
bearing  surfaces. hs is governed  by  the  
probability  density  function 

 
wherein c  is  the  maximum  deviation  from  the  
mean  film  thickness. The  mean α, the  standard  
deviation σ  and  the  parameter ε,  which  is  the  
measure  of  symmetry  of  the  random  variable 
hs, are defined and discussed in Christensen and 
Tonder (1969a, 1969b, 1970). The details can be 
culled from these investigations. 
Introduction of these assumptions lead to a 
modified Reynolds equation for the film region  

 

 

                        (2) 
Neglecting the side leakage effect and since there is 
no normal velocity i.e. Vh=0, equation (1) reduces 
to  

 

                                 (3)  
The magnetic field is taken to be oblique to the 
stator as in Agrawal (1986). Prajapati (1995) 
investigated the effect of various forms of 
magnitude of the magnetic field. The magnitude of 
the magnetic field is taken as 

 

where k is a suitably chosen constant from 
dimensionless point of  view so as to produce a 
required magnetic field of strength over 10-23 (Bhat  
and  Deheri (1995)). 
Under the usual assumptions of hydro magnetic 
lubrication (Bhat (2003); Prajapati (1995); Deheri, 
et. al. (2005)) and stochastically averaging (2) by 
the method of Christensen and Tonder, the 
Reynolds equation governing the pressure 
distribution is obtained as    

 

                               (4) 
where 

 
 

while μ0  is  the  magnetic  susceptibility, μ is  the  
free space permeability, μ is the lubricant  
viscosity, φ1 is permeability of inner layer, φ1 is 
permeability of outer layer, H1 is wall thickness of 
the inner layer, H2 is wall thickness of the outer 
layer, U is tangential velocity of the slider. 
The relevant boundary conditions are 

                    (5) 
Introducing the non dimensional quantities 

 

 

 

 
and solving equation (4) using boundary 
conditions (2) the dimensionless form of the 
pressure distribution is obtained as 

 

    (6) 
where  
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The expression for non dimensional load carrying 
capacity of the bearing system then turns out to be  

 

            (7) 
where 

 
 

 
and 

 
Therefore, the dimensionless frictional drag exerted 
by the moving slider takes the form 

 

                (8) 
3. RESULTS AND DISCUSSION  
One can easily see that equation (6) determines the 
non dimensional pressure distribution while the 
dimensionless load carrying capacity is obtained 
from equation (7). It is clearly observed that the 
increase in pressure is   

 
while the load carrying capacity gets enhanced by  

 
as compared to the case of conventional lubricants. 
In comparison with the conventional porous slider 
bearing, the load carrying capacity increases 
significantly with the double layered porous, 
magnetic fluid based slider bearing. Further, as can 
be seen, the effect of double layer is to decrease the 
frictional force. For a conventional lubricant with 
smooth surfaces the present discussions reduces to 
the study of Srinivasan (1977). 
In addition, from the equation (8) one can easily 
notice that the combined effect of the two different 
porous structures is quite significant in reducing 
the friction. 
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It is manifest that the expression occurring in 
equation (7) is linear with respect to the 
magnetization parameter; as a result, an increase 
in magnetization would lead to increased load 
carrying capacity. Probably, this may be due to the 
fact that the effective viscosity of the lubricant gets 
increased due to the magnetization. 
The fact that  reduces the load carrying capacity 
is exhibited in figures 2-6. 

 
Figure 2: Variation of load carrying capacity  

with respect to  and ψ. 

 
Figure 3: Variation of load carrying capacity  

with respect to  and e. 

 
Figure 4: Variation of load carrying capacity  

with respect to  and . 

 
Figure 5: Variation of load carrying capacity  

with respect to  and . 

 
Figure 6: Variation of load carrying capacity  

with respect to  and . 

 
Figure 7: Variation of load carrying capacity  

with respect to ψ and . 

 
Figure 8: Variation of load carrying capacity  

with respect to ψ and . 
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Figures 7-9 present the variation of load carrying 
capacity with respect to the combined porous 
structures parameter. In figure 8, it is appealing to 
note that even the porous structure increases the 
load carrying capacity in a limited way. 

 
Figure 9: Variation of load carrying capacity  

with respect to ψ and . 

 
Figure 10: Variation of load carrying capacity  

with respect to e and . 

 
Figure 11: Variation of load carrying capacity  

with respect to e and . 
The effect of porosity given in figures 10-12 
indicates that the porosity follows the path of 
porous structure parameter in reducing the load 
carrying capacity. From figure 11, it is observed 
that to a limited extent the smaller values of 
standard deviation fail to prevent the increase in 
load carrying capacity due to small values of 

porosity parameter. In other words the combined 
effect of porosity and standard deviation is quite 
significant for small values of these two parameters 
as it can improve the performance. 

 
Figure 12: Variation of load carrying capacity  

with respect to e and . 

 
Figure 13: Variation of load carrying capacity  

with respect to  and . 

 
Figure 14: Variation of load carrying capacity  

with respect to  and . 
The effect of skewness presented in figures 13-14 
suggests that positively skewed roughness 
decreases the load carrying capacity while the load 
carrying capacity increases due to negatively 
skewed roughness. Similar is the trends of variance 
as far as load carrying capacity is concerned 
(Figure 15). Further, the combined effect of 
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standard deviation and skewness introduces a 
positive effect for larger values of standard 
deviation in the case of negatively skewed 
roughness (Figure 13). 

 
Figure 15: Variation of load carrying capacity  

with respect to  and . 
The variation of friction presented in figures 16-20 
makes it clear that  reduces the friction in a good 
way. In figure 20, the friction increases negligibly 
due to combined effect of  and  , up to 0.003. 

 
Figure 16: Variation of Friction  

with respect to  and ψ. 

 
Figure 17: Variation of Friction  

with respect to  and e. 

 
Figure 18: Variation of Friction  

with respect to  and . 

 
Figure 19: Variation of Friction  

with respect to  and . 

 
Figure 20: Variation of Friction  

with respect to  and . 

 
Figure 21: Variation of Friction  

with respect to ψ and . 
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Figure 22: Variation of Friction  

with respect to ψ and . 

 
Figure 23: Variation of Friction  

with respect to ψ and . 
Likewise, the porous structure brigs down the 
friction which can be seen from figures 21-23. 
From figure 22 it is found that porous structure 
introduces a small increase in the friction as well. 
Analogously, the porosity parameter reduces the 
friction in a rapid way which is manifest in figures 
24-26. For smaller values of standard deviation 
and porosity parameter the friction increases and it 
decreases significantly afterwards (Figure 25). 
The effect of positive skewness is to decrease the 
friction which gets further decreased due to 
positive variance which can be seen from figures 
27-28. 

 
Figure 24: Variation of Friction  

with respect to e and . 

 
Figure 25: Variation of Friction  

with respect to e and . 

 
Figure 26: Variation of Friction  

with respect to e and . 

 
Figure 27: Variation of Friction  

with respect to  and . 

 
Figure 28: Variation of Friction  

with respect to  and . 
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Figure 29 presents the variation of friction with 
respect to the standard deviation. Of course, 
magnetization increases the friction. It is found 
that there is a negligible increase in friction due to 
magnetization. 

 
Figure 29: Variation of Friction  

with respect to  and . 
A close scrutiny of some of the graphs suggest that 
the combined porous structure stands to increase 
the load carrying capacity and consequently 
resulting in an enhanced performance as the 
friction is sufficiently reduced at least in the case of 
negatively skewed roughness. Even the combined 
positive effect of variance(-ve) and negatively 
skewed roughness goes a long way in enhancing 
the performance because the standard deviation has 
a mild positive effect for lower to moderate values 
of combined porosity. The reduction in load 
carrying capacity owing to  can be minimized by 
the positive effect of magnetization for a large 
range of combined porous structures, irrespective 
of roughness. However, this reduction gets 
enhanced especially, when the negatively skewed 
roughness is involved. Some of the results 
presented here establish that the positive effect of 
magnetization gets enhanced when a double 
layered porosity is considered. This makes the 
situation more appealing as the layers are of 
different porous structures. The effect of negatively 
skewed roughness becomes more in the case of a 
double layered porous bearing as compared to that 
of a single layered bearing system. 
4. VALIDATION  
The conclusions are validated by giving a 
comparison of the load and friction of this 
investigation with some results from already 
published works. It is notice that load carrying 
capacity goes up at least by 1%. The results 

presented here jell well with that of the published 
article. However, here the load is substantially 
increased to the magnetization, in spite the adverse 
effect of roughness. (I- the load carrying capacity of 
this manuscript, II- the load carrying capacity of 
Srinivasan (1977))  

 
Table-1: Variation of load carrying capacity  

with respect to  and ψ. 
  
 

0.0025 0.0026 0.0027 0.0028 0.0029 

I 1.89236 1.74689 1.62282 1.56764 1.51645 
II 2 

0.15695 0.15684 0.15673 0.15667 0.15662 
I 1.09228 1.00842 0.93700 0.90526 0.87583 
II 3 

0.14668 0.14661 0.14654 0.14650 0.14647 
I 0.78592 0.72562 0.67431 0.65151 0.63036 
II 4 

0.12337 0.12332 0.12327 0.12325 0.12322 
I 0.61807 0.57067 0.53034 0.51242 0.49581 
II 5 

0.10295 0.10292 0.10288 0.10287 0.10285 
I 0.51071 0.47155 0.43824 0.42345 0.40973 
II 6 

0.08673 0.08670 0.08667 0.08666 0.08665 
 

Table -2: Variation of load carrying capacity  
with respect to  and e. 

  
 

0.2 0.22 0.24 0.26 0.28 

I 1.89236 1.22156 0.86736 0.65057 0.50476 

II 2 0.15695 0.15620 0.15524 0.15405 0.15259 

I 1.09228 0.70635 0.50281 0.37809 0.29406 

II 3 0.14668 0.14620 0.14558 0.14481 0.14387 

I 0.78592 0.50868 0.36254 0.27294 0.21253 

II 4 0.12337 0.12304 0.12263 0.12212 0.12148 

I 0.61807 0.40023 0.28545 0.21505 0.16757 

II 5 0.10295 0.10272 0.10243 0.10206 0.10161 

I 0.51071 0.33081 0.23604 0.17791 0.13868 

II 6 0.08673 0.08655 0.08633 0.08606 0.08572 
 

Table -3: Variation of friction  
with respect to  and ψ. 

  
 

0.0025 0.0026 0.0027 0.0028 0.0029 

I 1.63932 1.56659 1.50455 1.47696 1.45137 
II 2 0.77162 0.77156 0.77151 0.77148 0.77145 
I 1.64158 1.55772 1.48630 1.45456 1.42513 
II 3 0.69598 0.69591 0.69584 0.69581 0.69577 
I 1.64098 1.55053 1.47355 1.43935 1.40764 
II 4 0.64715 0.64707 0.64700 0.64697 0.64693 
I 1.63850 1.54369 1.46303 1.42722 1.39398 
II 5 0.60825 0.60819 0.60812 0.60809 0.60805 
I 1.63513 1.53723 1.45395 1.41697 1.38268 
II 6 0.57516 0.57510 0.57503 0.57500 0.57497 
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Table -4: Variation of friction  
with respect to  and e. 

  

 
0.2 0.22 0.24 0.26 0.28 

I 1.63932 1.30392 1.12682 1.01843 0.94552 
II 2 0.77162 0.77124 0.77076 0.77017 0.76944 
I 1.64158 1.25566 1.05212 0.92739 0.84377 
II 3 0.69598 0.69550 0.69488 0.69412 0.69317 
I 1.64098 1.22511 1.00591 0.87151 0.78089 
II 4 0.64715 0.64666 0.64604 0.64527 0.64432 
I 1.63850 1.20282 0.97325 0.83246 0.73749 
II 5 0.60825 0.60779 0.60721 0.60647 0.60557 
I 1.63513 1.18538 0.94845 0.80312 0.70505 
II 6 0.57516 0.57473 0.57418 0.57350 0.57265 

 
5. CONCLUSION 
It is established that this type of bearing system 
dealing with combined effect of double layered 
different porous structures may provide a better 
bearing design. However, to derive an all round 
improved performance of the bearing system, the 
roughness aspect must be given due consideration, 
even if suitable magnetic strength is in place. The 
use of different porous structures for different layer 
provides a better scope for minimizing the friction. 
At the same time the friction is considerably 
reduced here except in the case of magnetization, 
when the friction is marginally increased. 
ACKNOWLEDGEMENTS 
One of the authors Mr. Jimit R. Patel acknowledges 
the financial assistance of the UGC-BSR Research 
Scholarship provided by UGC, India.  
REFERENCES  
[1.] Agrawal, V. K.: Magnetic fluid based porous 

inclined slider bearing, WEAR, Vol. 107, pp. 
133-139, 1986. 

[2.] Bhat M. V. and Deheri, G. M.: Porous slider 
bearing with squeeze film formed by a magnetic 
fluid, Pure and Applied Mathematika Sciences, 
Vol. 39 (1-2),  pp. 39-43, 1995. 

[3.] Bhat, M. V.: Lubrication with a Magnetic fluid, 
Team Spirit (India) Pvt. Ltd, 2003. 

[4.] Christensen, H.  and Tonder K. C.:  The 
hydrodynamic lubrication of rough bearing 
surfaces of finite width, Paper no.70-lub-7, 
ASME-ASLE Lubrication Conference, 
Cincinnati, OH, October 12-15, pp.12-15, 1970. 

[5.] Christensen, H.  and Tonder K. C.:  Tribology of 
rough surfaces: parametric study and 
comparison of lubrication models, SINTEF, 
Report No.22/69-18, 1969b. 

[6.] Christensen, H.  and Tonder K. C.: Tribology of 
rough surfaces: stochastic models of 
hydrodynamic lubrication, SINTEF, Report 
No.10/69-18,1969a. 

[7.] Cusano, C.: Lubrication of a two-Layer porous 
journal bearing, Journal of Mechanical 
Engineering Science, Vol. 14(5), pp. 335-339, 
1972. 

[8.] Deheri, G. M.; Andharia, P. I. and Patel, R. M.:  
Transversely rough slider bearings with squeeze 
film formed by a magnetic fluid, Int. J. of 
Applied Mechanics and Engineering, Vol. 10, 
No. 1, pp. 53-76, 2005. 

[9.] Deheri, G. M.; Andharia, P. I. and Patel, R. M.: 
Longitudinally rough slider bearing with 
squeeze film formed by a magnetic fluid, 
Industrial Lubrication and Tribology, Vol. 
56(3), pp. 177-187, 2004. 

[10.] Gupta, J. L. and Deheri, G. M.: Effect of 
Roughness on the Behavior of Squeeze Film in a 
Spherical Bearing, Tribology Transactions, Vol. 
39, pp. 99-102, 1996. 

[11.] Gururajan, K. and Prakash J.: effect of surface 
roughness in a narrow porous journal bearing, J. 
Tribology, Vol. 122(2), pp. 472-475, 2000. 

[12.] Huang, W.; Shen, C.; Liao, S. and Wang, X.: 
Study on the ferrofluid lubrication with an 
external magnetic field, Tribology Lett., Vol. 41, 
pp. 145-151, 2011. 

[13.] Irmay, S: Flow of liquid through cracked media, 
Bull. Res. Counc. Isr., Vol. 5A (1), pp. 84, 1955. 

[14.] Khan, Yasir; Faraz, Naeem; Yildirim, Ahmet 
and Wu, Qingbiao: A series solution of the long 
porous slider, Tribology Transactions, Vol. 54, 
pp. 187-191, 2011. 

[15.] Kumar, V.: Friction of a plane porous slider of 
obtimal profile, Wear, Vol. 62, pp. 417-418, 
1980. 

[16.] Lin, J. R.: performance characteristics of finite 
porous slider bearing: Brinkman model, 
Tribology International, Vol.34, pp 181-189, 
2001. 

[17.] Liu, J.: Analysis of a porous elastic sheet damper 
with a magnetic fluid, Journal of Tribology, Vol. 
131, pp. 0218011-15, 2009. 

[18.] Murti, P. R. K.: Analysis of porous slider 
bearings, Wear , Vol. 28, pp. 131-134, 1974. 

[19.] Nada, G. S. and Osman, T. A.: Static 
performance of finite hydrodynamic journal 
bearings lubricated by magnetic fluids with 



ACTA TEHNICA CORVINIENSIS                                                Fascicule 4 [October – December] 
       – Bulletin of Engineering                     Tome VII [2014] 

| 125 | 

couple stresses, Tribology Letters, Vol. 27, pp. 
261-268, 2007. 

[20.] Odenbach, S.: Recent progress in magnetic fluid 
research, Journal of physics condensed matter, 
Vol. 16, pp. R1135-R1150, 2004. 

[21.] Patel, H. C.; Deheri G. M. and Patel R. M.: 
Behaviour of squeeze film between rough porous 
infinitely long parallel plates with porous matrix 
of variable film thickness, Technische Akademie 
Esslingen, 16th international colloquium 
tribology on lub. Materials and lu. Engg., C-6, 
Stuttgart/ostildern, Germany 2008. 

[22.] Patel, J. R. and Deheri G. M.: Shliomis model 
based ferrofluid lubrication of squeeze film in 
rotating rough curved circular disks with 
assorted porous structures, American journal of 
Industrial Engineering, Vol. 1(3), pp. 51-61, 
2013. 

[23.] Patel, J. R. and Deheri G. M.: Theoretical study 
of Shliomis model based magnetic squeeze film in 
rough curved annular plates with assorted 
porous structures, FME Transactions, Vol. 
42(1), pp. 56-66, 2014. 

[24.] Patel, J. R. and Deheri, G. M.: A  comparison of 
porous structures on the performance of a 
magnetic fluid based rough short bearing, 
Tribology in industry, Vol. 35(3), pp. 177-189, 
2013. 

[25.] Patel, N. D.  And Deheri G. M.: A ferrofluid 
lubrication of a rough, porous inclined slider 
bearing with slip velocity, Vol. 4(1), pp. 15-34, 
2012.  

[26.] Patel, R. M.; Deheri, G. M. and Vadher,  P. A.: 
Performance of a Magnetic fluid based squeeze 
film between transversely rough triangular 
plates, Tribology in Industry, Vol. 32(1), pp. 33-
39, 2010. 

[27.] Prajapati, B. L.: Behaviour of squeeze film 
between rotating porous circular plates: surface 
roughness and elastic deformation effects, Pure 
and Applied Mathematical Science, Vol. 33(1-2), 
pp. 27-36, 1991. 

[28.] Prajapati, B. L.: On  Certain  Theoretical  
Studies in Hydrodynamic  and  Electro-magneto 
hydrodynamic Lubrication, PhD Thesis ,S.P. 
University, Vallabh Vidya- Nagar, 1995. 

[29.] Rao, T. V. V. L. N.; Rani, A. M. A.; Nagarajan, 
T. and Hashim, F. M., analysis of journal 
bearing with double-Layer porous Lubricant 
film: influence of surface porous layer 

configuration, Tribology Transactions, Vol. 56, 
pp. 841-847, 2013. 

[30.] Shimpi, M. E. and Deheri, G. M.: Analysis of 
squeeze film performance in porous rough 
rectangular plates under the presence of a 
magnetic fluid lubricant, Acta Technica 
Corviniensis-Bulletin of Engineering, Tome- IV, 
pp. 49-54, 2011. 

[31.] Srinivasan, U.: The analysis of a double-Layered 
porous slider bearing, Wear, Vol. 42, pp. 205-
215, 1977. 

[32.] Tzeng, S. T. and Saibel, E.: Surface roughness 
effect on slider bearing lubrication, Trans. 
ASLE, Vol. 10, pp. 334-340, 1967. 

[33.] Urreta, H.; Leicht, Z.: Sanchez, A.; Agirre, A.; 
Kuzhir, P. and Magnac, G.: Hydrodynamic 
bearing lubricated with magnetic fluids, Journal 
of Physics: Conference series, Vol. 149(1), 
Article ID 012113, 2009. 

[34.] Verma, P. D. S.; Agrawal V. K. And Bhatt, S. 
B.: The obtimal profile for a porous slider 
bearing, Wear, Vol. 48, pp. 9-14, 1978. 

 
 
 

 
 

 

 
copyright ©  

University “POLITEHNICA” Timisoara,  
Faculty of Engineering Hunedoara, 

5, Revolutiei,  
331128, Hunedoara, ROMANIA 

http://acta.fih.upt.ro  
 


