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ABSTRACT

The excessive rise of temperature in the journal bearing operating at boundary/mixed lubrication reM ournal bearing test set-
up is used to measure the temperature along the circumference of the bearing specimen for different ing ¢ tions. Here in
this journal bearing of 1/d ratio 1, diameter of journal is 60mm and the bearing length is ﬁm cleara 0.06mm has been
designed and tested to access the temperature rise of the bearing. The result shows that 48 the load on t earmg is increasing
temperature also increasing. Temperature analysis of journal bearing is also done by th& rkbench software.
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Temperature Profile in a Journal Bearing. In hydrodynamic lubricai
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to determine the temperature distribution around the circ

EXPERIMENTAL SET-UP

Journal bearing test specimen is to be teste 2
bearings, journal bearing, temperature sensors, lubricani 120 and mechanical loading system as shown in Figure 1? VFD is
used to adjust the speed for different lo@din oupling is provided connect motor shaft with the journal and test
specimen is to be supported by the two ;& gs. Temperature sensors are used to measure the temperature along the
circumference of the bearing. - y I
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Figure 1: Journal Bearing Test Rig

The bearing is m p of Gun Metal material which is having length to diameter ratio 1 that is length of the bearing is 60mm and
diameter of the journal is also 60mm as shown in Figure 2.
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Figure 2: Journal Bearing Drawing
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Table 1. Dimensions of Test Bearing.
Diameter of journal d 60.00 mm
Length of the bearing L 60.00 mm
Radial clearance ¢ 0.06
Aspect ratio 1/d 1.00
Clearance ratio c/r 0.002
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Figure 3: Journal Bearing Test Specimen <&~

Temperature sensors are positioned on the circumference of the journal bearing which Vd at 45” on upper and lower half

of the bearing in order to measure the temperature. There are five temperature senso easure the temperature at
different positions and oil inlet port is provided on upper side to supply the lub ange of these temperature sensors
is 40°C to 150°C. The positions of these temperature sensors are shown in t
) ) \ -
45° _ 4s° _ 45° - o0” . 4s° +5° as°
x o D St o B
N 7§ T3 T2 i N = N OIL INLET s

T D

Temperature Sensor Positions

F

re 4:

erature Sensors Position
RESULTS AND DISCUSSION
After testing the bearing for 08 hours tempetatu measured at five different locations on the bearing and current is to be
measured using VFD with an intggval of inutes. Graph 6.1 shows the temperature verses time which shows that the
temperature is gradually increasig with regpec time and then it remains constant at the end. Temperature observed on the
upper half of the bearing that i T5"s more as compared to the temperature observed on the lower half that is T2, T3, and
T4 of the bearing. As the kﬁrease e temperature also increases.

Bearing 1
Temperature vs Time
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Figure 5: Temperature vs. Time [Load 20kg, Speed 50rpm]

ATUR

2lPage



Novateur Publication’s

International Journal of Innovation in Engineering, Research and Technology [IJIERT]
ICITDCEME’15 Conference Proceedings

ISSN No - 2394-3696

Bearing 2
Temperature vs Time
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Figure 6: Temperature vs. Time [Load 25kg, Spe&ti‘zv
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Bearing 3
Temperature vs Time
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Figure 7: Temperature vs. Time [Load 30kg, Speed 75rpm]
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Bearing 4
Temperature vs Time
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Figure 8: Temperature vs. Time [Loa@NSmm]
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Bearing 5
Temperature vs Time
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Figure 9: Temperature vs. Time [Load 40kg, Speed 100rpm]

By using Ansys seftware the temperature profile of the bearing obtained. Firstly bearing is to be designed in the CATIA software
and this bearing is imported in the Ansys workbench 14.0. Then by using thermal analysis results obtained for the temperature
analysis and directional heat flux. Figure 10 shows bearing zones where temperature varies from minimum to maximum. As the
maximum temperature zones shows in the side of the bearing while in the same area wear of the bearing observed in the
experimental analysis.
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Figure 9: Temperature Analysis
CONCLUSION
Temperature profile of the journal bearing established by using the journal bearing test rig set-up {wﬂffer t loading conditions
and speed. Here temperature is increasing with the increasing load for given speed which follxb e Similar trend which is non-

linear for every operating conditions. It has been concluded that the thermal behaviour of j J eannWected significantly
by rotational speed and load.
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