
Cylindrical roller bearings 
 

Cylindrical roller bearings are manufactured in a various range of constructive types and 
sizes, particularly single row cylindrical roller bearings but also two or more row cylindrical roller 
bearings, with cages or roller by roller, as shown in the designs below. 

In case of cylindrical roller bearings, the rollers are laterally guided by the fixed ribs of one 
ring. In case of bearings with cages, the ring with ribs and the rollers retained in the cage can be 
drawn out from the other ring, which means that these bearings are dismountable. 

Therefore, bearings from joints can be much easier mounted and dismounted, especially 
were interference fits are needed for both rings due to the loading conditions. 

Bearings are provided with unloaded rollers at both generatrix ends. Therefore, the linear 
contact between rollers and rings alters advantageously, i.e. peripheral stresses are avoided. 

-single row 

 
-double row 

 
 
-four-row 

 
 
-paired 
 

 
 



-without cage (full complement) 

 
 
Suffixes 

AR - grinding addition  on the inner ring raceway 
B - cylindrical roller bearing with extended inner ring 
C2 - radial clearance smaller than normal, bearings with interchangeable elements 
C2NA - radial clearance smaller than normal, bearings with non-interchangeable  

elements 
C3 - radial clearance smaller than normal, bearings with interchangeable elements 
C3NA - radial clearance smaller than normal, bearings with non-interchangeable  

elements 
D - two-pieces inner ring 
E cylindrical roller bearings, E- design(increased basic static and dynamic loads). 
F - machined steel or special cast iron cage 
F2 - constructive modifications 
K - tapered bore bearing 
M - machined brass cage guided on the rolling elements 
MA - machined brass cage guided on the outer ring 
MB - machined brass cage guided on the inner ring 
MPA - machined brass cage (one-piece) 
N - circular groove in the outer ring for snap ring  
NA - radial clearance, non-interchangeable elements 
NR - circular groove in the outer ring and snap ring 
P - two-pieces outer ring 
P5 - tolerance class more accurate than normal (P5) 
P51 - tolerance class P5 and radial clearance C1 
P4 - tolerance class more accurate than P5 
P41 - tolerance class P4 and radial clearance C1 
R… - non-standardized radial clearance (e.g. R45…85) 
TN - polyamide cage 
V - roller bearing without cage (full complement) 
VH - self-retaining roller without cage 
W3 - lubrication holes in the outer ring 
W4 - lubrication holes in the outer and inner ring 
W5 - lubrication groove and holes in both rings 
W6 - lubrication groove and holes in the outer ring and lubrication holes in the inner 

ring 
W7 - locating holes 
W8 - lubrication groove on the outer ring side surfaces 



W9 - lubrication groove on the inner ring side surfaces 
W20 - lubrication holes in the outer ring 
W33 - lubrication groove and holes on the outer ring 
W34 - lubrication groove and holes on the inner ring 
W339 - W9 + W33 
ZS - NA radial clearance; changing the bearing elements, the clearance can be 

obtained from the interchangeable elements. 
 
Single or more row cylindrical roller bearings 
Single row cylindrical roller bearings are manufactured in various constructive versions, 

depending on the position of the ribs on rings. The four basic designs (NU, NJ, N and NUP) are 
given in the bearing tables. 

Bearings of NU design have two fixed ribs on the outer ring and one smooth outer ring. 
These designs allow an axial displacement in certain limits, of the shaft in relation to the 

housing. Therefore, these rolling bearings are used in non-locating bearing units. 
Bearings of NJ design have two fix ribs on the outer ring and, on the inner ring which can 

guide the shaft in a single direction (axially). 
Bearings of NUP design have also two fix ribs on the outer ring and, on the inner ring a fix 

rib and a support washer. This way they can be used as locating bearings, guiding the shaft axially 
in both directions. 

For a shaft guiding in a single direction, it also can be used a bearing of NU design which is 
combined with a support washer. Thus, the constructive version NUJ is obtained. 

Support washers on both sides of a bearing of NU design are not allowed as they lead to  an 
axial blocking of the rollers. 

Cylindrical roller bearings can carry heavy radial loads and can operate at high speeds. 
Double or more row cylindrical roller bearings have small sections, high load carrying 

capacity and stiffness. 
These bearings provide high stiffness and maximum load carrying capacity and are 

particularly used for tool holders of the machine-tools and rolling mills. 
Double row cylindrical roller bearings series NNU49 and NN30 are generally manufactured 

to tolerance classes P5 and SP used for machine tools. 
Large-sized bearings series NNU49 are also manufactured to the normal tolerance class. 
 
Cylindrical roller bearings with snap ring groove 
Single row cylindrical roller bearings are also manufactured with snap ring grooves on the 

outer rings. This design simplifies the bearing joint as the bearings are located into the housing by 
means of the snap rings. The snap ring grooves and snap rings are in accordance with ISO 464 
and tables  





 



Cylindrical roller bearings without cage (full complement) 
These bearings incorporate the maximum number of rollers and have a small section in 

relation to their width. 
This provides a high load carrying capacity and allows space-saving designs to be achieved. 
Cylindrical roller bearings without cage cannot be used at speeds as high as those with 

cages. These bearings are manufactured with single or more row roller and suffix V is added to the 
bearing designation. The most utilized bearings are those of series NCF29 V, NCF30 V and 
NJ23VH and they are given in this catalogue . 

 
Dimensions 
The main dimensions of standardized bearings given in table are in accordance with ISO 15 

and national standard SR 3043, SR 6190, STAS 8765 respectively. 
 
Misalignments 
The modified contact between rollers and raceway allows not only edge stresses to be 

avoided but also, in case of single row roller bearings, permits an angular misalignment of the outer 
ring with respect to the inner ring, depending on the bearings series and load according to the 
table1 .  

Support rollers with cylindrical outer ring can take errors of alignment up to 3’…4’ in case of 
light loads and up to 5’…7’ in case of moderate and heavy loads. Support rollers with convex 
outside surface can take errors of alignment of 15’-20’. For greater errors of alignment, high 
additional efforts can occur which reduce the basic static load and rating life. 

 
Permissible misalignment 

Table 1 
Bearing series Permissible misalignment

 
 P≤0,1*Cr P>0,1*Cr 
NU10,NU2, NU3, NU4   
NU2E, NU3E max. 3’ max. 7’ 
   
NU22,NU23, NU22E   
NU23E max. 2’ max. 4’ 
   
N, NJ, NUP design,   
all series max. 2’ max. 4’ 

 
Tolerances and radial clearance 
Single row cylindrical roller bearings are usually manufactured to normal tolerance class with 

normal radial clearance. 
They can also be manufactured to more accurate tolerance classes and with larger (C3NA 

and C4NA) or smaller (C1NA and C2NA) radial clearances. 
Tolerances of cylindrical roller bearings are given in chapter BEARINGS TOLERANCES. 
Radial clearances for bearings with interchangeable rings according to standard SR ISO 

5753 are given in table 2. Radial clearances for bearings with non-interchangeable rings (NA) 
according to standard SR 7115 an given in table 3. Radial clearances for bearings of series NU50, 
NU51, NU52 do not meet they values given in these standards. 

The tolerances of the cylindrical outside surfaces of the support rollers correspond to those 
of the cylindrical roller bearings manufactured to the normal tolerance class, excepting those with 
convex outside surfaces. In this case, the outside diameter tolerance is of 0/-0,05 mm. 

Rolling mill support rollers are manufactured to the tolerance classes P4 and P5, 
respectively. 

 
 



Radial clearance for single and double row  cylindrical roller bearings 
With interchangeable elements 
With cylindrical bore1)   

Table 2 
Bore diameter Clearance group symbol 
d C2  Normal C3 C4 C5 
  
over up to min. max. min. max. min. max. min. max. min. max. 
mm µm 
 24 0 25 20 45 35 60 50 75 65 90 
24 30 0 25 20 45 35 60 50 75 70 95 
30 40 5 30 25 50 45 70 60 85 80 105 
40 50 5 35 30 60 50 80 70 100 95 125 
50 65 10 40 40 70 60 90 80 110 110 140 
            
65 80 10 45 40 75 65 100 90 125 130 165 
80 100 15 50 50 85 75 110 105 140 155 190 
100 120 15 55 50 90 85 125 125 165 180 220 
120 140 15 60 60 105 100 145 145 190 200 245 
140 160 20 70 70 120 115 165 165 215 225 275 
            
160 180 25 75 75 125 120 170 170 220 250 300 
180 200 35 90 90 145 140 195 195 250 275 330 
200 225 45 105 105 165 160 220 220 280 305 365 
225 250 45 110 110 175 170 235 235 300 330 395 
250 280 55 125 125 195 190 260 260 330 370 440 
            
280 315 55 130 130 205 200 275 275 350 410 485 
315 355 65 145 145 225 225 305 305 385 455 535 
355 400 100 190 190 280 280 370 370 460 510 600 

1)Radial clearance for bearings with tapered bore is staggered with one group to the right, for example radial clearance C3 
for cylindrical bore bearings match Normal radial clearance for tapered bore bearings. 

 
 
Radial clearance for single and double row  cylindrical roller bearings 
With non-interchangeable elements 
With cylindrical bore1)   

Table 3 
Bore Clearance group symbol 
diameter             
d C1NA C2NA NA C3NA C4NA C5NA
              
over up to min. max. min. max. min. max. min. max. min. max. min. max. 
mm  µm            
2.5 6 0 7 8 15 15 15 30 40 40 50   
6 10 0 7 10 20 20 30 35 45 45 55   
10 14 0 10 10 20 20 30 35 45 45 55   
14 24 5 15 10 20 20 30 35 45 45 55 65 75 
24 20 5 15 10 25 25 35 40 50 50 60 70 80 
              
30 40 5 15 12 25 25 40 45 55 55 70 80 95 
40 50 5 18 15 30 30 45 50 65 65 80 95 110 
50 65 5 20 15 35 35 50 55 75 75 90 110 130 
65 80 10 25 20 40 40 60 70 90 90 110 130 150 
80 100 10 30 25 45 45 70 80 105 105 125 155 180 
              
100 120 10 30 25 50 50 80 95 120 120 145 180 205 
140 140 10 35 30 60 60 90 105 135 135 160 200 230 
140 160 10 35 35 65 65 100 115 150 150 180 225 260 
160 180 10 40 35 75 75 110 125 165 165 200 250 285 
180 200 15 45 40 80 80 120 140 180 180 220 275 315 
              
200 225 15 50 45 90 90 135 155 200 200 240 305 350 
225 250 15 50 50 100 100 150 170 215 215 265 330 380 
250 280 20 55 55 110 110 165 185 240 240 295 370 420 
280 315 20 60 60 120 120 180 205 265 265 325 410 470 
315 355 20 65 65 135 135 200 225 295 295 360 455 520 



              
355 400 25 75 75 150 150 225 255 330 330 405 510 585 

1)Radial clearance for bearings with tapered bore is staggered with one group to the right, for example radial clearance 
C3NA for cylindrical bore bearings. 

 
 
Cages 

 
Small and medium-sized single row cylindrical roller bearings are generally fitted with 

pressed sheet cages. Large-size bearings are fitted with machined brass cages of normal design, 
i.e. cages of separable design guided on rolling elements M, on the outside surface MA or inner 
surface MB. 

In case of heavy loads and high speeds, cages are made in on made in one piece. 
Glass fibre reinforced polyamide 6.6 cages are successfully used for small and medium-

sized bearings, if the operating temperature doesn’t exceed +120°C.These cages have low weight, 
low coefficient of friction and are noiseless while running. 

Cage design and some technical data are given in table 4. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Cage design and technical data 
 

 
 



Minimum load 
 

Cylindrical roller bearings must be subjected to a given minimum load, so that a proper 
operation of these bearings can be guaranteed. 

This is necessary especially as the bearings are operated at high speeds and the centrifugal 
forces produce additional friction in bearing due to the sliding between rollers and raceway. 

The values of the minimum load can be enough accurately calculated using the equation: 
 
Frm=0,02*Cr, kN 
 
Equivalent dynamic radial load 

 
For cylindrical roller bearings purely radially loaded which don’t locate shafts axially, 

equivalent dynamic load is: 
Pr = Fr, kN 
 
If cylindrical roller bearings have ribs on the outer and inner rings and locate shafts axially in 

one or both directions, equivalent dynamic load can be calculated using the equations: 
Pr = Fr, kN,   when Fa/Fr≤e, 
Pr =0.92*Fr+Y* Fa, kN, when Fa/Fr>e. 
where: 
e – calculation factor with values: 
 - 0.2 for series 10, 2, 3 and 4 
 - 0.2 for series 22, 23  
Y –factor for axial load 
 - 0.6 for series 10, 2, 3 and 4 
 - 0.4 for series 22, 23  
 

Cylindrical roller bearings axially loaded run satisfactorily only if they are simultaneously 
radially loaded. Ratio Fa/Fr should not exceed 0.5 for bearings of E design and 0.4 for the other 
bearings.  

 
Equivalent static radial load 
 
For cylindrical roller bearings purely radially loaded, equivalent static load is: 
P0r = Fr, kN 
 
 
Dynamic axial load 
 
Bearings with ribs on the outer ring can accommodate axial loads in addition to radial load. 

The axial load carrying capacity of cylindrical roller bearings does not depend essentially on the 
steel fatigue strength, but on the resistance of the sliding surfaces at the roller end rib contact and 
therefore on lubrication, operating temperature and bearing thermal conductivity.  

Considering the above mentioned, axial load carrying capacity of a cylindrical roller bearing 
can be enough accurately calculated using the following equation: 
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where: 
Fa max – maximum permissible axial load, kN 



C0r – radial statistic load, kN 
Fr – radial load component, kN 
n – operating speed, r / min 
d – bearing bore diameter, mm 
D – bearing outside diameter, mm 
k1 – auxiliary factor, see tabe 5 
k2 – auxiliary factor, see tabe 5 
 
Factors k1 and k2 

                                                             Table 5 
Factor Lubrication 
 oil grease 
Bearings construction E 1.5 1 

K2 0.15 0.1 
K2   

Other bearings   
K2 0.5 0.3 
K2 0.05 0.03 

The above equation is based on conditions which are considered typical for normal bearing 
operation: 

-a difference of 60°C between the bearing operating temperature and the ambient 
temperature 
-a specific heat loss from the bearing of 0.5 mW/mm2 °C  
-a viscosity ratio k=2 
The viscosity ratio k is the ratio of the actual viscosity at the operating temperature to the 
requisite viscosity for a proper lubrication at the temperature. Further details can be found in 
subchapter „Adjusted rating life”, life adjustment factor a3 – on page 22. 
In case of grease lubrication, the base oil viscosity of the grease should be used. These 
effects can be reduced at low speeds by using oils with EP additives. 
The values of permissible axial load Fa max obtained from the equation above mentioned are 
valid for a continuously acting constant axial load. If axial loads act only for short periods, 
the values may be multiplied by 2 or for shock loads by 3. 
The constantly acting axial load Fa max (N) should never exceed the numerical value of 
1.2*D2 (D= bearing outside diameter, mm) and occasional shock loads should never be 
greater than the numerical value of 3*D2. 
In case of heavy axial loads (Fa > D2), the ribs of the outer inner ring respectively are 
recommended to be supported by the bearing adjoint parts. Bearings of NUP and NJ+HJ 
designs which take axial loads in both directions are to be placed so that main axial loads 
should be taken by fixed ribs, if bearing design allows. 
 
Abutment dimensions 

 
For a proper location of bearing rings on the shaft shoulder and housing shoulder, 

respectively, maximum shaft (housing) connection radius rumax as hould be less than minimum 
bearing mounting chamfer rsmin. 
The shoulder should have the proper height corresponding to maximum bearing mounting chamfer. 
The valueof the connection radius (ru) and support shoulder height (hu) as functions of mounting 
chamfers are given in table 6 and are in accordance with national standard STAS 6603. 

Abutment dimensions for single row cylindrical roller bearings are also in accordance with 
national standard STAS 6603 and their values are given in table 7. The values for double row 
cylindrical roller bearings are given in table 8. 



In most cases, a constant load acts upon the outer ring of a support roller, thus it is not 
necessary to be mounted too tightly. The shaft tolerance is recommended to be j6 and j5 in case of 
those without inner ring. 

Other mounting dimensions are given in tables containing rollers (see figure bellow). 
 

Abutment dimensions 
Table 6 

rs, r1s ru hu   
min max min   
  Bearing series 
  10,18, 19, 28, 29 2,2E, 3,3E,22, 4 
  30, 48, 49, 60 22E, 23, 23E  
mm 
0.3 0.3 1 1.2  
0.6 0.6 1.6 2.1  
1 1 2.3 2.8  
1.1 1 3 3.5 4.5 
1.5 1.5 3.5 4.5 5.5 
     
2 2 4.4 5.5 6.5 
2.1 2.1 5.1 6 7 
3 2.5 6.2 7 8 
4 3 7.3 8.5 10 
5 4 9 10 12 
     
6 5 11.5 13 15 
7.5 6 14 16 19 
9.5 8 17 20 23 
 

 
 


