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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 zoneisreported 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.

KEYWORDS:. JOURNAL BEARING; SURFACE TEXTURE; COEFFIUCIENT OFRECTION; LOAD
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INTRODUCTION

Hydrodynamic journal bearings are machine elemeatamonly used in different application ranging from
small automobile engines to large turbines emplayedower generating unit. A journal bearing is thest
common hydrodynamic bearing in which, a circulaafshcalled the journal, is made to rotate in &dsleeve

is called the bearing. Their design and constractimy be relatively simple, but the theory and afien of
these bearings can be complex. Hydrodynamic lutiicain general bearing is defined as a system of
lubrication is created by shape and relative motibsliding surfaces. In this case there is thittk bf lubricant
between journal and bearing little consideratiot stiow that when bearing is supplied with suffididubricant

a pressure is build up in the clearance space ydugnal is rotating about an axis that is eccentiith bearing
axis as shown in fig 1. The load can be supporiethis fluid pressure without any actual contadineen the
journal and the bearing. The load carrying abiifya hydrodynamic bearing arises because of sifpbause a
viscous fluid resists being pushed around.

The study of the effects of bearing surface texture¢he bearing performance and loads is an effeeipproach
for the optimization of the bearing. It helps infeetive lubrication and thus it optimizes the begri
performance.
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i In tribology, the four basic functions of texturing
are:

IS II IS TS

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

s b ‘:4!' (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

A

(i) To alter the bearing pressure distribution.

Figure 1

Various researchers have presented a unique teshofgdesigning the parameters of journal beatitoyvever
with recent advances in technologies numbers @aresers have worked on optimum performance ofifgar
The present study mainly focuses on various tygeaators which tremendously affects the perforneant
hydrodynamic journal bearing. To simplify the revipapers are classified into following parameters:

Coefficient of friction

[Adatepeet al, (2011)] The effects of different interface frami conditions on the frictional performances of the
plain and the micro-grooved journal bearings hagenbshown in this paper. The purpose of this rebeaas
therefore, to experimentally and theoretically stigate and to compare the frictional behavior loé t
concentric circular cylindrical non-grooved (plaemd micro-grooved journal bearings. In order tooaaplish
this objective, the plain surface bearings weret fitested under different loads and rotational dpee
Circumferential (circular) and transversal (strédjgbrooves were then made on to the plain enginenpd
bearings and the tests were then repeated foritbentferential and transversal micro-grooved begriby
using the same bearing parameters. In this reseidueltirictional behavior of plain and micro- grealvjournal
bearings were investigated and compared using @operbuilt journal bearing test rig. The work presd in
this paper leads to the following conclusions:

The highest value for the coefficient of frictioragvobtained for the transversal micro-grooved jaubearing,
followed by the circumferential micro-grooved joatibearing, and the plain journal bearing. The ficiefnt of
the friction of the micro-grooved journal bearirdgcreased with the increasing bearing load aseinhtéory of
plain journal bearing The maximum value for thetfanal torque was determined for the transversatan
grooved journal bearing, followed by the circumfaral micro-grooved, and the plain journal bearings for
the coefficient of friction [1].

[Rao et al, (2012)] This paper presents one-dimensional aralyf partially textured slip slider and journal
bearing. The present study evaluates the effectextdire/slip configuration on improvement in loeabacity
and reduction in coefficient of friction for paitiatextured slip slider and journal bearing. Thexttre/slip
parameters used in the analysis are: non dimerisiextre length; non dimensional depth of recass/ge;
land with slip to recess region ratio; number olsceand non dimensional slip coefficient. The as& of
partially textured slip slider and journal bearirggcarried out using modified classical Reynoldsiagipn.
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Bearing surfaces with partially textured slip hasodential to generate load carrying capacity efeerparallel
slider bearing and concentric journal bearing [14].

[Pettersson and Jacobson, (2003)] In the presepérpavell-defined surface textures were produced by
lithography and anisotropic etching of silicon wafeThe wafers were subsequently PVD coated withwiear
resistant TiN or DLC coatings, retaining the suditgtrtexture. In this study, the influence of tegtumwas
investigated on PVD coated TiN and DLC (diamoneliCarbon) surfaces. The use of high precision
anisotropically etched silicon surfaces as a satestminimizes the influence of coarse edges an@roth
unintended topographical features.

For case of tin coated surface the textured susfagzar the steel ball more than the un-textureds.ovhen
lubricated, the low friction conditions last sharten textured surfaces than on the flat ones. Bee of DLC
coated surface under the boundary lubricated dondita few of the textured DLC surfaces exhibiedellent
performance. The flat surface, the |5 textures and the one interrupted by20square depressions could not
keep the low friction and they suffered severe weae 5 and 2@um grooved textures and the surface with 5
um depressions exhibited a friction coefficient odund 0.05 that kept constant during all the 200,6¢cles
[12].

Load carrying capacity

[Buscagliaet al, (2007)] In the present study the authors havdyaed the effect of 1D and 2D textures of
periode<<1 on thrust bearings is investigated theoretichi means of homogenization techniques and first-
order perturbation analysis. The (positive, unifoamd periodic) texture that maximizes the loadyéag
capacity is, simply, no texture at all [2].

[Kango and Sharma, (2010)] In this study authorgehased positive full wave rectifier equation tcalgme
influence of asperities on performance of finitautieg. A range of eccentricity ratios provide impement in
hydro dynamic performance of journal bearing withface texturing. The increase asperity amplituakgor
provides much improvement in bearing performandgs Thay be fruitful in increasing load carrying aajty
and reducing the friction coefficient and also poless of bearing [9].

[Cupillard et al,] A mesh deformation technique is used with CFDRPUTATIONAL FLUID DYNAMICS)

in order to perform the simulations. The flow imiaar, isothermal, three dimensional (3D) and wamyelt is
found that shallow grooves under light loadiag<(0.15) enhance the minimum film thickness whéducing
the friction force. Under high loading & 0.5), deep grooves are able to reduce thedrictbrce despite a
reduced minimum film thickness. For the second cése predicted performance is superior to thosa of
smooth journal bearing with thinner lubricant [4].

Minimum oil film thickness

[Tala-Ighil et al, (2011)] In the present paper the author has asdlythe effect of textured area on the
performance of hydrodynamic journal bearing by uexig the bearing surface with cylindrical dimplées.
numerical model based on finite difference methgdubing Reynolds equation is developed to study the
cylindrical textures shape effect on the perforneainé hydrodynamic journal bearing. Twenty five @ase
according to the geometric arrangement of textoreshe bearing surface have been considered. &ard¢e
configuration twenty five gives the best result gamed with all the other cases, the minimum aihfthickness
increased approximately by 1.8% and friction torimelecreased approximately by 1.0%. The analysis a
shows that performance of journal bearing dependscation of texture geometry. [8].

[Cho et al, (2000)] In the present study the effects of ainéerential groove on the minimum oil film thickness
in engine bearings are presented. Infinitely shedring theory is used to calculate the oil filmmgaure for the
convenience of analysis. Mobility method is used jfaurnal locus analysis. A comparison of resulfs o
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minimum oil film thickness (MOFT) of grooved and -gmooved bearing is made. It is observed that the
circumferential 36®groove only decreases the magnitude of the MOBT 180 half groove affects the shape
and position of the MOFT [8].

Artificial intelligence techniques

[Dongare and Kachare, (2012)] In this paper expental, theoretical and analytical approach has lsaermed
out at variable speed, load, torque and temperaturenvestigate pressure distribution of steel shudf
hydrodynamic journal bearing. Experimental worlk baen done on journal bearing test rig and sinonldtas
been done with implementation of ANN which showssel result with experimental pressure distributitims
technique can be used to predict the behavior dfddynamic journal bearing at extreme operatingdidan to
avoid failure[6].

CONCLUSION:

The highest value for the coefficient of frictioragvobtained for the transversal micro-grooved jaubearing.
The maximum value for the frictional torque wasedetined for the transversal micro-grooved jourredrng.
Bearing surfaces with partially textured slip hagodential to generate load carrying capacity efeerparallel
slider bearing and concentric journal bearing. ase of tin coated surface the textured surfaces the steel
ball more than the un-textured ones. For case of @bated surface a few of the textured DLC surfaces
exhibited excellent performance. Under light logdan< 0.15 shallow grooves enhance the minimum film
thickness while reducing friction force; under hiigladinge > 0.5 deep grooves are able to reduce frictional
force despite a reduced minimum film thicknesstiBlatexturing can generate hydrodynamic lift inabag,
when the texture is located in the declining p&the contact pressure field.
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