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 TECHNICAL INFORMATION              

Radial Roller Bearings – Fitting and Mounting 

Fixed Bearings and Float Bearings 

Radial and axial loads in bearing units can be transmitted by fixed and floating bearings.  A fixed bearing is generally used 
for medium and large -sized shafts that can reach high temperatures during operation.  It has to support radially the shaft 
assembly and to locate it axially in both directions.  A floating bearing supports the shaft assembly only radially. It also 
allows axial displacement in relation to the housing to take place so that additional axial loading is avoided.  Axial 
displacement can take place either in the housing bore seating or in the bearing itself.  In case the shaft is supported by 
more than two bearings, only one of them will be a fixed bearing and it will be the one with the lightest radial load. 
In case of small-sized shafts, two floating bearings with limited displacement can be used. Each of them can accommodate 
axial loads in a single direction, having thus mutual location.  Fig.1 shows a few of the most representative applications of 
fixed and floating bearings, as follows: 

a) The fixed bearing is a single row deep groove ball bearing and the floating one is a cylindrical roller bearing with   
     both rings tightly fitted on the shaft and into the housing, respectively. 
b) Both bearings are supported by spherical roller bearings. The fixed bearing is tightly fitted both on the shaft and       
     into the housing. The floating bearing has the outer ring mounted with clearance into the housing and thus   
    allows axial displacement in both directions. 
c) The fixed bearing consists of a cylindrical roller bearing, NUP type and the floating bearing consists of a   
    cylindrical roller bearing, NU type. 
d) The fixed bearings consist of a cylindrical roller bearing. NU type which takes over radial loads and of a four-   
    point contact ball bearing (unloaded on the outside). The floating bearing consists of a cylindrical roller bearing,   
    NU type. 
 
Fig. 1-a       Fig 1-b 
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Fig 1-c       Fig 1-d 
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RECOMMEMDATION FOR BEARING FITS SELECTION 

Selecting the bearing fits 
Bearing fits are selected on the basis of the following criteria: 

a) firm location and uniform support of bearings; 
b) simple mounting and dismounting; 
c) axial displacement of non-locating bearing. 

According to the operation conditions, between the inner ring and the shaft, between the outer ring and the 
housing, respectively clearance fits, intermediate fits or interference fits may be performed. When selecting the fit, 
one has to consider the difference of temperature which may occur between ring and shaft or between ring and 
housing. The tolerance classes are available for bearing fits which do not exceed +120°C during operation. 
A high tightening is recommended for roller bearings and large size bearings in comparison to ball bearings of the 
same size. In case of a tight fit, the inner ring is supported by the entire shaft contact surface, thus bearing is used 
at full load carrying capacity. When selecting a fit, the load of the rotating ring has to be considered to avoid the 
excessive clearances or tightening.  The excessive tightening will not eliminate only the radial mounting clearance 
of the bearing itself, but can even cause the damage of the ring in the mounting process (because of the tensions 
stress that are resulting from the ring). 
 
Special fits for some types of bearings 
In only a few special cases will special fits be required, for example in bearings of main shafts of grinding machines,  
high precision lathes and for bearings of high rotation speed where it is necessary to limit the centrifugal forces 
resulting from the rotation of the non-balanced elements.  The shaft and housing construction must be rigid and 
their accuracy must be at the level of bearing precision. Since in the mounting process the bearing rings conform 
to the shape of the mating part, it is useless use high precision bearings mounted on the shafts and housings of 
poor quality. 
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Loading determination chart 
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Housing fit recommendations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 



 

 

 

 

AST Bearings LLC U.S. Toll Free  (800) 526-1250 
115 Main Road Headquarters  (973) 335-2230 
Montville, NJ 07045-9299  Fax  (973) 335-6987 

“Value Beyond the Part™” 
 

www.ASTBearings.com 

© Copyright 2011 AST Bearings LLC – All rights reserved. DOCUMENT NO. ENB-04-0728 REV. A  DCR14-109 004-0496 
. 

 TECHNICAL INFORMATION              

Shaft fit recomendations 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

Shaft and housing surface finish recommendations  
Recommended shaft and housing surfaces roughness are given in table 2. If bearings are mounted with adapter or 
withdrawal sleeves, shaft surface roughness should be of maximum Ra = 1,6 μm.  

 

 
 

Bearing axial location 
The axial location of bearings can be accomplished by a number of solutions, depending on the bearing type and 
magnitude of load. The most common design uses a keeper plate on the outer ring, and a locknut on the inner 
ring.  In cases where no axial load is transmitted through a bearing, interference fit only can be used. 
Sometimes intermediate rings are required between the bearing and the locknut.  Often a lock washer will be used 
between the bearing ring and the lock nut.  The lock washer will have a tenon that engages in a groove in the shaft 
to eliminate the transmission of the friction forces to the nut thus eliminating the danger of loosening the lock nut. 
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Another axial location method uses a tapered sleeve. This system is possible only for tapered bore roller bearings and has 
the following advantages: 
• - heavy axial loads could be taken over in both directions; 
• - it is not necessary a high manufacturing precision for the shaft; 
• - ensures an easy mounting and dismounting. 
However, it may be necessary to axially retain the sleeve on the shaft for heavy axial loads. 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


