


Cylindrical Roller Bearings

1. 

Since the rolling elements in cylindrical roller bearings

make line contact with raceways, these bearings can

accommodate heavy radial loads. The rollers are guided by

ribs on either the inner or outer ring, therefore these bearings

are also suitable for high speed applications. Furthermore,

cylindrical roller bearings are separable, and relatively easy

to install and disassemble even when interference fits are

required.

Among the various types of cylindrical roller bearings,

Type E has a high load capacity and its boundary

dimensions are identical to standard type. HT type has a
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large axial load capacity, and HL type provides extended

wear life in conditions where the development of a lubricating

film inside the bearing is difficult.

Double and multiple row bearing arrangements are also

available.

For extremely heavy load applications, the non-separable

full complement SL type bearing offers special advantages.

Table 1 shows the various types and characteristics of

single row cylindrical roller bearings. Table 2 shows the

characteristics of non-standard type cylindrical roller

bearings.

Ì§°» ½±¼» Ü»·¹² Ý¸¿®¿½¬»®·¬·½

_ÒË ¬§°» ±«¬»® ®·²¹ ¸¿ª» ¼±«¾´» ®·¾å ±«¬»® ®·²¹ ¿²¼ ®±´´»® ¿ ©»´´ ¿ ½¿¹» ½¿² ¾» »°¿®¿¬»¼ 

º®±³ ·²²»® ®·²¹ò Ò ¬§°» ·²²»® ®·²¹ ¸¿ª» ¼±«¾´» ®·¾å ·²²»® ®·²¹ ¿²¼ ®±´´»® ¿ ©»´´ ¿ ½¿¹» ½¿² 

be separated from outer ring. 

_Unable to accommodate even the lightest axial loads. 

_Ì¸· ¬§°» · »¨¬®»³»´§ «·¬¿¾´» º±®ô ¿²¼ ©·¼»´§ «»¼ ¿ô ¬¸» º´±¿¬·²¹ ·¼» ¾»¿®·²¹ò

_ÒÖ ¬§°» ¸¿ ¼±«¾´» ®·¾ ±² ±«¬»® ®·²¹ô ·²¹´» ®·¾ ±² ·²²»® ®·²¹å ÒÚ ¬§°» ¸¿ ·²¹´» ®·¾ ±² ±«¬»® 

ring, and double rib on inner ring. 

_Can receive single direction axial loads. 

_É¸»² ¬¸»®» · ²± ¼·¬·²½¬·±² ¾»¬©»»² ¬¸» º·¨»¼ ·¼» ¿²¼ º´±¿¬·²¹ ·¼» ¾»¿®·²¹ô ½¿² ¾» «»¼ ¿ 

¿ °¿·® ·² ½´±» °®±¨·³·¬§ò

_ÒËÐ ¬§°» ¸¿ ¿ ½±´´¿® ®·²¹ ¿¬¬¿½¸»¼ ¬± ¬¸» ®·¾´» ·¼» ±º ¬¸» ·²²»® ®·²¹å ÒØ ¬§°» · ÒÖ ¬§°» 

©·¬¸ ¿² Ô ¬§°» ½±´´¿® ®·²¹ ¿¬¬¿½¸»¼ò ß´´ ±º ¬¸»» ½±´´¿® ®·²¹ ¿®» »°¿®¿¾´»ô ¿²¼ ¬¸»®»º±®» ·¬ · 

necessary to fix the inner ring axially. 

_Can accommodate axial loads in either direction. 

_É·¼»´§ «»¼ ¿ ¬¸» ¸¿º¬ù º·¨»¼ó·¼» ¾»¿®·²¹ò

NU type 

Ò ¬§°»

NJ type  

ÒÚ ¬§°»

NUP type 

NH type 
øÒÖ õ ØÖ÷

ÒËÐ ¬§°»

ÒÚ ¬§°»

ÒÖ ¬§°»

Ò ¬§°»

ÒË ¬§°»

ÒØ ¬§°»

Table 1  Cylindrical roller bearing types and characteristics

Cylindrical roller bearing E Type cylindrical roller bearing Double row cylindrical roller bearing Four row cylindrical roller bearing
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2. Standard cage types

Table 3 shows the standard varieties for cylindrical roller

bearings.

Þ»¿®·²¹ ¬§°» Ý¸¿®¿½¬»®·¬·½

E Type cylindrical 
®±´´»® ¾»¿®·²¹

_Þ±«²¼¿®§ ¼·³»²·±² ¿®» ¬¸» ¿³» ¿ ¬¸» ¬¿²¼¿®¼ ¬§°»ô ¾«¬ ¬¸» ¼·¿³»¬»®ô ´»²¹¬¸ ¿²¼ ²«³¾»® ±º ¬¸» 
rollers have been increased, as well as load capacity. 
_Identified by addition of "E" to end of basic roller number. 
_Enables compact design due to its high load rating. 
_

Large axial load use 
cylindrical roller bearings 

øØÌ ¬§°»÷

Double row cylindrical 
®±´´»® ¾»¿®·²¹

_  
_Ð´»¿» ½±²«´¬ ÒÌÒ Û²¹·²»»®·²¹ ½±²½»®²·²¹ ¬¸» ³¿²§ º¿½¬±® ©¸·½¸ ®»¯«·®» ½±²·¼»®¿¬·±²ô «½¸ ¿ 

´±¿¼ô ´«¾®·½¿²¬ô ¿²¼ ·²¬¿´´¿¬·±² ½±²¼·¬·±²ò

Four row cylindrical 
®±´´»® ¾»¿®·²¹

SL type cylindrical 
®±´´»® ¾»¿®·²¹

_NN type and NNU type available. 
_É·¼»´§ «»¼ º±® ¿°°´·½¿¬·±² ®»¯«·®·²¹ ¬¸·²ó©¿´´»¼ ¾»¿®·²¹ô «½¸ ¬¸» ³¿·² ¸¿º¬ ±º ³¿½¸·²» ¬±±´ô 

rolling machine rollers, and in printing equipment. 
_×²¬»®²¿´ ®¿¼·¿´ ½´»¿®¿²½» · ¿¼¶«¬»¼ º±® ¬¸» °·²¼´» ±º ³¿½¸·²» ¬±±´ ¾§ °®»·²¹ ¬¸» ¬¿°»®»¼ ¾±®» ±º ¬¸» 

·²²»® ®·²¹ ±² ¿ ¬¿°»®»¼ ¸¿º¬ò

_Ë»¼ ³¿·²´§ ·² ¬¸» ²»½µ ±º ®±´´·²¹ ³¿½¸·²» ®±´´»®å ¼»·¹²»¼ º±® ³¿¨·³«³ ®¿¬»¼ ´±¿¼ ¬± ¿½½±³³±¼¿¬» 
the severely limited space in the roller neck section of such equipment. 
_Ó¿²§ ª¿®·»¬·» »¨·¬ô ·²½´«¼·²¹ »¿´»¼ ¬§°»ô ©¸·½¸ ¸¿ª» ¾»»² °»½·¿´´§ ¼»·¹²»¼ º±® ¸·¹¸ °»»¼ «»ô ¬± 

°®»ª»²¬ ½®»»°·²¹ô °®±ª·¼» ¼«¬ ¿²¼ ©¿¬»® °®±±º·²¹ °®±°»®¬·»ô »¬½ò Ý±²¬¿½¬ ÒÌÒ Û²¹·²»»®·²¹ò

_Full complement roller bearing capable of handling heavy loads. 
_Ý±²«´¬ ÒÌÒ Û²¹·²»»®·²¹ ®»¹¿®¼·²¹ °»½·¿´ ¿°°´·½¿¬·±² ¼»·¹² º±® ÍÔ ¬§°» ½§´·²¼®·½¿´ ®±´´»® ¾»¿®·²¹ò

ïèð³³ ïðð³³ îïë³³ ïîð³³

Û ¬§°» Í¬¿²¼¿®¼ ¬§°»

ÒËîîîðÛ
Ý®ãííëµÒ

Û ¬§°» ¾»¿®·²¹

ÒËíîð
Ý®ãîççµÒ

Standard type 
¾»¿®·²¹

ÒËîîìÛ
Ý®ãííëµÒ

Û ¬§°» ¾»¿®·²¹

Table 2  Non-standard type cylindrical roller bearing characteristics

Table 3  Standard cage types

Bearing 
»®·»

Molded resin 
½¿¹»

Pressed 
½¿¹»

Machined 
½¿¹»

ÒËïð

NU  2 

ÒËîÛ
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ÒËîîÛ
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ÒËíÛ
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ÒËîíÛ

ÒËì

 1005 ïðñëðð

îðè îíð îíî 264 
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Ò±¬»æ ï÷ É·¬¸·² ¬¸» ¿³» ¾»¿®·²¹ »®·»ô ½¿¹» ¬§°» ·  ·¼»²¬·½¿´ »ª»² ·º ¬¸» ¬§°» 
code (NJ, NUP, N, NF) differs. 

î÷ Ú±® ¸·¹¸ °»»¼ ¿²¼ ±¬¸»® °»½·¿´ ¿°°´·½¿¬·±²ô ³¿½¸·²»¼ ½¿¹» ½¿² 
be manufactured when necessary. 
Ý±²«´¬ ÒÌÒ Engineering. 

í÷ ß³±²¹ Û ¬§°» ¾»¿®·²¹ ø¬¸±» «·²¹ ³±´¼»¼ ®»·² ½¿¹»÷ô ½»®¬¿·² 
varieties may also use pressed cages. 
Ý±²«´¬ ÒÌÒ Engineering. 

ì÷ ß´¬¸±«¹¸ ³¿½¸·²»¼ ½¿¹» ¿®» ¬¿²¼¿®¼ º±® ¬©± ®±© ¿²¼ º±«® ®±© 
½§´·²¼®·½¿´ ®±´´»® ¾»¿®·²¹ô ³±´¼»¼ ®»·² ½¿¹» ³¿§ ¿´± ¾» «»¼ ·² 
some of these bearings for machine tool applications. 

ë÷ Ü«» ¬± ¬¸»·® ³¿¬»®·¿´ °®±°»®¬·»ô ³±´¼»¼ ®»·² ½¿¹» ½¿²²±¬ ¾» 
«»¼ ·² ¿°°´·½¿¬·±² ©¸»®» ¬»³°»®¿¬«®» »¨½»»¼ ïîð%Ýò ýðì ó ýðé 
¸±©»ª»® «» ®»·² ³¿¬»®·¿´ ©·¬¸ «°»®·±® ¿¾·´·¬§ ¬± ©·¬¸¬¿²¼ 
¸»¿¬ ¿²¼ ¸·¹¸ ¬»³°»®¿¬«®»ô ©¸·½¸ ¿®» ½¿°¿¾´» ±º ©·¬¸¬¿²¼·²¹ 
temperatures up to 150˚C. 

ê÷ Ú±®³»¼ ®»·² ½¿¹» ½¿°¿¾´» ±º ©·¬¸¬¿²¼·²¹ ¬»³°»®¿¬«®» «° ¬± 
ïëð%Ý ½¿² ¾» ³¿²«º¿½¬«®»¼ ¾§ ®»¯«»¬ º±® ¬§°» Û øº±®³»¼ ®»·² ½¿¹»÷ 
±º ýðè ±® ¹®»¿¬»®ò Ú±® ·²º±®³¿¬·±²ô °´»¿» ½±²¬¿½¬ ÒÌÒ Û²¹·²»»®·²¹ò

The basic road ratings listed in the dimension charts

correspond to values achieved with the standard cages

listed in Table 3. Furthermore, please note that even for the

identical bearing, in cases where the number of rolling

elements or the cage type  differs, the basic rated load will

also differ from the values listed in the dimension charts.
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3. Allowable misalignment

Although values vary somewhat depending on bearing

type and internal specifications, under general load

conditions, to avoid the occurrence of edge loading,

allowable misalignments have been set as follows:

Bearing width series 0 or 1: ………………0.001   rad (3.5')

Bearing width series 2:……………………0.0005 rad (1.5')

……0.0005 rad (1.5')

Does not include high precision bearings for machine tool

main shaft applications.

4. Allowable axial load for cylindrical roller
bearings

Cylindrical roller bearings with ribs on the inner and outer

rings are capable of simultaneously bearing a radial load and

an axial load of a certain degree. Unlike basic road ratings

based on rolling fatigue, allowable axial load is determined

by heat produced on the sliding surface between the ends of

the rollers and rib, seizure and wear. Allowable axial load

when center axial load is applied is approximately

determined by formula (1), which is based upon experience

and testing.

t = 2
z (1)

Where:

t : Allowable axial load when rotating  N {kgf}

: Factor determined by internal design of bearing

(see Table 4)

: Bearing bore  mm

z  : Allowable surface pressure of rib  MPa {kgf/mm2} 

(see Fig. 1)

If axial load is greater than radial load, the rollers will not

rotate properly. The allowable axial load therefore must not

exceed the value for a max given in Table 4.

The following are also important to operate the bearing

smoothly under axial load:

(1) Do not make the internal radial clearance any larger

than necessary.

(2) Use lubricant with extreme pressure additive.

(3) Make the shoulder of the housing and shaft high

enough for the rib of the bearing.

(4) If the bearing is to support an extreme axial load,

mounting precision should be improved and the

bearing should rotate slowly before actual use.

If large cylindrical roller bearings (bore of 300 mm or more)

are to support an axial load or moment load simultaneously,

please contact Engineering. 

Engineering also offers cylindrical roller bearings for

high axial loads (HT type). For details, please contact 

Engineering.

Table 4  Factor values and allowable axial load ( a max)

NJ, NUP10 
NJ, NUP, NF, NH2,  
ÒÖô ÒËÐô ÒØîî

NJ, NUP, NF, NH3,  
ÒÖô ÒËÐô ÒØîí

NJ, NUP, NH2E,  
ÒÖô ÒËÐô ÒØîîÛ

NJ, NUP, NH3E,  
ÒÖô ÒËÐô ÒØîíÛ

ÒÖô ÒËÐô ÒØìô 

ÍÔðïóìè

ÍÔðïóìç

ÍÔðìóëð ðòðìì

ðòðíì

ðòðîî

ðòïðð

ðòðèð

ðòðëð

ðòðêë

ðòðìð

Þ»¿®·²¹ »®·» µ Ú¿  ³¿¨

ðòîÚ®

ðòîÚ®

ðòîÚ®

ðòìÚ®

ðòìÚ®

ðòìÚ®

ðòìÚ®

ðòìÚ®

Fig. 1  Allowable surface pressure of rib
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éî îí ïòï ðòê êïòë êëòë ê íðð ê êëð è ëðð ïð ððð ÒËîîðéÛ ÒÖ ÒËÐ
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èð íï ïòë ïòï ççòð ïðç ïð ïðð ïï ïðð é îðð è ëðð ÒËîíðéÛ ÒÖ ÒËÐ
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èð îí ïòï ïòï éîòë ééòë é ìðð é çðð é êðð è çðð ÒËîîðèÛ ÒÖ ÒËÐ

çð îí ïòë ïòë ëèòë ëéòð ê ððð ë èðð è ððð ç ìðð ÒËíðè ÒÖ ÒËÐ Ò
çð îí ïòë ïòë èíòð èïòë è ëðð è íðð é îðð è ëðð ÒËíðèÛ ÒÖ ÒËÐ
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Ý§´·²¼®·½¿´ Î±´´»® Þ»¿®·²¹

Þ±«²¼¿®§ ¼·³»²·±² Þ¿·½ ´±¿¼ ®¿¬·²¹ Ô·³·¬·²¹ °»»¼ Þ»¿®·²¹ ²«³¾»®

¼§²¿³·½ ¬¿¬·½ ¼§²¿³·½ ¬¿¬·½

³³ µÒ µ¹º ³·²óï ¬§°» ¬§°» ¬§°» ¬§°»

 ¼ Ü Þ ® ³·²
 ®ï ³·²

 Ý® Ý±® Ý® Ý±® ¹®»¿» ±·´ ÒË ÒÖ ÒËÐ Ò

Ì¸· ª¿´«» ¿½¸·»ª»¼ ©·¬¸ ³¿½¸·²»¼ ½¿¹»å ©¸»² °®»»¼ ½¿¹» ¿®» «»¼ô èðû ±º ¬¸· ª¿´«» · ¿½½»°¬¿¾´»ò
Ð®±¼«½¬·±² ©·¬½¸»¼ ¬± Û ¬§°» ±²´§ º±® ¾»¿®·²¹ ²«³¾»® º±® ©¸·½¸ ¬¸»®» · ²± ¬¿²¼¿®¼ º±®³ò
Ó·²·³¿´ ¿´´±©¿¾´» ¼·³»²·±² º±® ½¸¿³º»® ¼·³»²·±² ® ±® ®ïò

®

®ï

Ü ÚÉ

Þ

¼

Þ

Ü¼ Ö 

®ï®

Ö 

®ï ®

®

Ö 

®ï ®ï

ÛÉ

®

Ì§°» ÒË Ì§°» ÒÖ Ì§°» ÒËÐ Ì§°» Ò Ì§°» ÒÚ



Þóèï

îêòë îçòë îì îê îç íî ìî ï ðòê ðòïîî
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