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Abstarct : Journal bearings are one of the most commonly used types of bearings in rotating machines.. The objectives
of this research are to provide an analysis of the pressure distribution on a journal bearing with different speeds of the
journal and at different applied loads. The result indicates that with the increase in applied load the maximum pressure
at the lubrication film increases.

Keywords: Journal bearing, pressure distribution, load, rotational speed
set on EDUCOM software. The complete specification of the
journal bearing test rig are given in Table 1.

INTRODUCTION
In journal bearings the contacted surfaces are separated with
the help of a lubricants thick film that helps in restricting the
metal to metal contact [1,2]. With the increase in rotational
speed of the journal enough pressure is generated around the
periphery of journal that sustains the applied load [3]. The
pressure distribution in the journal bearing is obtained by
solving the Reynolds equation (1) [4]
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ℎ - film thickness
𝑃 - pressure
𝜃 - contact angle
𝑅 - radius
𝐿 - length
𝜕𝑍 - wedge action along z-axis
𝜇 - viscosity
(𝜔1 − 𝜔2 ) - stretching action
𝜕𝑥 - wedge action along x-axis
𝑢1 - initial fluid velocity
𝑢2 - final fluid velocity

Figure 1: Distribution of pressure around the journal.
SELECTION OF PARAMETERS

EXPERIMENTAL SETUP
In the present investigation a journal bearing test rig TR-660
was used to describe the distribution of pressure in the
bearing. The journal was mounted horizontally on a shaft
which is supported on aligned bearings. A loaded bronze
flawless bearing freely slides over journal and as it rotates
bearing is formed, radial load is applied on bearing by pulling
it upwards against journal by a loading lever. Ten numbers of
sensors are fixed on the circumference of bearing with their
terminal ends ending in junction box. The journal is driven
by belt & two step pulley arrangement and speed required is
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In this research radial load & journal speed were considered
as the factors which influence the pressure distribution
around the journal. So radial load and journal speed were the
input factors and pressure distribution [5, 6] as the output
factor selected.
The experiments were performed using a SAE 10W30 grade
oil which was supplied to the system at 1 bar of pressure. The
applied load was varied 10N to 30N in steps of 10N, and
rotational speeds were increased from 1000 rpm to 3000 rpm
in step of 1000 rpm and the observed pressure at different
pressure sensors was recorded.
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RESULTS
The whole experimental work has been done in three steps.
In the first set of experiments the rotational speed was kept
constant at 1000 rpm and load was varied to 10N, 20N and
30N and the pressure distribution obtained from this set is
plotted in figure 2

Figure 2: Pressure distribution curves 2000 rpm

Figure 2: Pressure distribution curves at 1000 rpm
In the second set of experiments the rotational speed was kept
constant at 2000 rpm and load was varied to 10N, 20N and
30N and the pressure distribution obtained from this set is
plotted in figure 3

Range
22 ± 0.005mm
40
0.005/0.006mm
22.035mm

CONCLUSION
It is seen from figure 2 , 3 and 4 that with the increase in load
on the bearing the maximum pressure generated in the
journal also increase
Figure 2, 3, and 4 also represents that with the incrase in
rotational speed from 1000 rpm to 2000 rpm the pressure
generated also incearses but with further incease in rotational
speed to 3000 rpm it tends to decrease a bit. the breakage of
the lubricating film may be the reason of this decrement.

40 +0.050mm
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Part detail
Shaft detail
Journal outer diameter
fitted on shaft
Journal inner diameter
fitted on shaft
Bearing
Inner
dia
Width
Radial clearance
Length/ dia (l/d) ratio
c/r ratio
Base plate height from
floor
Journal height from
base plate
Maximum load
Loading ratio
Spindle
Min
speed
speed
Max
speed
Lubricating Oil
oil
pressure

Figure 3: Pressure distribution curves at 3000 rpm

40.04mm
0.027mm
1
0.00135
800mm
150mm
3000N
1:5
40
8000rpm
5 to 10 bar

In the third set of experiments the rotational speed was kept
constant at 2000 rpm and load was varied to 10N, 20N and
30N and the pressure distribution obtained from this set is
plotted in figure 4
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