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DESCRIPTION
The thrust on higher productivity in industries necessitates to 
run the heavy machinery at very high speed. In various industrial 
applications viz. power plant, crusher, turbine etc. fluid film 
journal bearings are widely used to support heavy load at high 
speed. For heavier load and high-speed applications, the 
functioning of the bearings become quite vital. Therefore, it 
becomes essential to pay attention on the research and 
development of this machine element of vital significance. In 
recent years, a remarkable technological advancement in the 
design of fluid film bearing system has been witnessed to make 
its operation more reliable, robust and efficient.

In journal bearing system, surface of the journal and bearing are 
separated by a pressurized oil film of lubricant. The primary 
function of fluid film in a journal bearing system is to withstand 
against the external load and to avoid contact between rotor and 
stator. The fluid film pressure may be generated either inducing 
the relative motion between the surfaces or external pressure. 
The bearing using pressure generation mechanism based on 
relative motion is known as self-acting (hydrodynamic) bearings 
and second one is known as externally-pressurized (hydrostatic/
hybrid) journal bearings.

In hydrodynamic journal bearings, the fluid film pressure is 
generated in the bearing clearance space due to journal rotation 
in order to support the external load and separate completely the 
sliding surfaces. Due to journal's rotation, the pressure wave in 
the lubrication film is created by hydrodynamic action. The fluid 
film acts as a viscous wedge and generates high pressure and 
load-carrying capacity. These bearings have the great advantage 
that they are essentially simple and thus stable and inexpensive, 
besides having lower frictional drag and therefore lower power 
loss.

Hydrostatic bearing's basic mechanism is to provide a supply 
lubricant under pressure at a number of locations in the bearing

area to balance the external load. Therefore, the hydrostatic 
bearings refer to a configuration where an external high-pressure 
pump generates the pressure in the fluid film. The high-pressure 
lubricant is pumped through the high-pressure tubing into the 
bearing recesses from an external pump. In the bearing recesses 
the fluid under high pressure bears the load and separates the 
sliding surfaces, thus avoiding excessive friction and wear.

In order to maintain the continuity of lubricant flow in the 
bearing, a flow control device is required in each recess to 
regulate the recess pressure which needs to be adjusted to 
accommodate variations in the load applied to the bearing film 
and thus flow restrictors are used to regulate the recessed 
pressure. The geometrical shape of flow restrictors considerably 
affects the bearing stiffness, pumping strength, supply pressure 
and flow of lubricant.

CONCLUSION
A flow restrictor is essential to make sure that the pressure drop 
between the supply manifold and the pad recesses is maintained 
to ensure that the pressure requirements in any given pad never 
exceed the supply pressure. Mainly two types of flow control 
devices used in a hydrostatic/hybrid journal bearing; one is fixed 
flow type and second is variable-flow type (viz. Membrane type). 
The variable-flow restrictor offers higher stiffer bearing 
mechanism, but costlier as compared to fixed-flow restrictors. 
These types of bearings are commonly used in many engineering 
applications such as high-speed turbo machines, machine tool 
spindles, precision grinding spindles, reactor coolant pumps, 
liquid rocket engines, research equipment etc. In addition, these 
kinds of fluid film bearings are commonly used for their long-life 
expectancies, low frictional power losses and versatile dynamic 
behaviour.
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