
 
Proceedings of the 1st International and 16th National Conference on Machines and Mechanisms (iNaCoMM2013), IIT Roorkee, India, Dec 18-20 2013 

 
 

Development of a Split Bush Bearing System 

Satish.B.Purohit1, B.Praveen Kumar2 and Sumita Debnath3 
SGS Institute of Technology and Sciences, Indore, India 

1spurohit@sgsits.ac.in, 2banna.mech@gmail.com, 3Sumitadenbnath115@gmail.com 

 
 

Abstract- In the presented work a simple but effective 
bearing system is developed. It reduces the disadvantages of 
hydrodynamic and hydrostatic bearing systems. Like a taper 
roller bearing the developmental work includes the tapered 
and split collate fitted inside a matching tapered bush. The 
working clearances can be set to the desired closer limits. 
The split bush bearing system is developed, manufactured 
and run for sufficient period to see the performance. It is low 
cost, effective and easy to manufacture. The shaft rotates 
fairly concentric and therefore is a better suited bearing 
system 

Keywords: Adjustable bearing, No eccentricity, Tapered 
split bush. 

I. INTRODUCTION 

The word bearing, applied to a machine or structure, 
refers to contacting surfaces through which a load is 
transmitted. When relative motion occurs between the 
surfaces, it is usually desirable to minimize friction and 
wear. A grey cast iron bush in suitable housing with an 
alloy steel shaft having close running fit of H7/h6 along 
with other parameters is one initial bearing system. In 
general the sliding bearings require direct sliding of the 
load carrying member on its support, as distinguished 
from rolling element bearings, where balls or rollers are 
interposed between the sliding surfaces.  

For shafts, the anti friction bearings give point 
contacts / line contacts and avoid surface contacts but 
rotating at higher revolutions the friction component 
increases. There are always radial and axial clearances. In 
taper roller bearings the axial and radial play may be set to 
closest possible micron clearances. But since taper rollers 
have two motions i.e. one on its own axis and the other 
around shaft axis therefore gyroscopic actions appear in 
such conic rolling. [1]. this gives a pulsating variable to                                                                 

T= -ISin Cos + J Cos  

 and J = The moment of inertia of taper roller about X 
and Y axis. 
 Semi vertical angle of cone (taper roller) 
 Angular velocity of the cone about the vertical axis Z 
Angular velocity of cone about a vertical axis through 
apex O 

This affects the bearing performance for the precision 
shafts, and therefore other alternatives are required. 
Instead the hydrodynamic / hydrostatic bearings are used 
to give better performances at higher speeds and loads. It 
is well known that the hydrostatic bearings are more 
concentric and much costly but lot of skill is involved in 

setting the concentricity in the hydrostatic bearing 
[2].There is a complete surface separation by a highly 
pressurized fluid such as air, oil or water which is 
introduced into the load bearing area and therefore 
hydrostatic bearing is used only for specialized 
applications. Since the fluid is pressurized by external 
means, full surface separation can be obtained whether or 
not there is relative motion between the surfaces. The 
principal advantage is extremely low friction at all times, 
including during starting and low speed operation. 
Disadvantages are the cost, complication and bulk of the 
external source of fluid pressurization. The hydrostatic 
bearing has disadvantages like – auxiliary equipments, 
pump, filter, oil supply line etc. which are liable to failure. 
Further overall power loss of pumping and friction is not 
necessarily low. 

On the other hand the hydrodynamic bush bearings are 
less costly but give eccentricity to the shaft. The surfaces 
are completely separated by the lubricant film. The load 
tending to bring the surface together is supported entirely 
by the fluid pressure generated by the relative motion of 
the surfaces. Surface wear does not occur, and friction 
losses originate only within the lubricant film. Typical 
film thicknesses at the thinnest point are 8 to 20 micron. 
Typical value of coefficient of friction is 0.002 to 0.010. 
The disadvantage is that when the load and / revolution 
change then there is corresponding variation in the 
eccentricity [3]. In hydrodynamic bearing the assumption 
is that the successive positions of a journal rotating in a 
stationary bearing are coincident circles which provide six 
contacts without force closure at no load or with five 
contacts plus force closure i.e. with load. This is a lower 
pair applicable to identical geometric form, so that one 
element encloses the other completely.  

But due to the clearance between journal and bush 
there is deviation to ideal geometric form. And this does 
not give the contact profile between journals and bearing a 
true curve of solid of revolution [4].Therefore this gives a 
limitation to have a concentric rotation of shaft. The 
friction depends upon the clearance between bush and 
journal. 

µ= A (zn/p). (r/c) +B     (2) 

Coefficient of friction 
z = Viscosity of lubricant 
n = speed of journal, rpm 
p = bearing pressure 
r = journal radius 
c= clearance between bush and journal 
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