
Innovation of  Z K L  S p h e r ic al  R ol l e r  T h r u s t B e ar ing s   
 
S p h e r i c a l  r o l l e r  t h r u st  b e a r i n g s r a n k  a m o n g  t h e  m o st  e l a b o r a t e  r o l l e r  
b e a r i n g s.  P r o v i si o n  o f  o p t i m u m  sh a p e s a n d  c o r r e l a t i v e  p o si t i o n s o f  a l l  
f u n c t i o n a l  su r f a c e s o n  b e a r i n g  r i n g s,  r o l l i n g  e l e m e n t s a n d  c a g e s 
st r u c t u r a l l y  a n d  t e c h n o l o g i c a l l y  m a k e s g r e a t  d e m a n d s o n  m a n u f a c t u r e r s o f  
w h i c h  o n l y  t h e  t o p m o st  a r e  a b l e  t o  c o p e  w i t h .   
 
In return, the properties of these bearings offer to designers several significant 
specifics for w hich they  are preferred against other ty pes of roller thrust bearings.  
F irst of all, they  have high load-carry ing capacity  thank s to linear contact betw een 
racew ay s and rolling elem ents and therefore they  are applied w herever high ax ial 
forces are acting on the bearing.  T heir another advantage lies in capability  to 
accom m odate also a considerable force acting in radial direction in addition to ax ial 
force.  T his is allow ed by  siz e of contact angle betw een the direction of load transfer 
from  one ring to another and the rotation ax is.  A nd finally , another im portant 
property  of these bearings is their alignm ent ability  perm itting thus to com pensate 
the shaft deflection and m isalignm ent to the housing.  
 

 
Spherical roller thrust bearing structure 

 

    
 
 
 
N e w  E x e c u t i o n  
O ne of traditional m anufacturers of spherical roller bearings engaged also in 
production of spherical roller thrust bearings is Z K L  B rno, a. s.  In order to k eep its 



com petitiveness the com pany  decided to adopt principal innovations of 
m anufacturing assortm ent.   
H aving finished successive sale introduction of double-row  spherical roller bearings of 
2 2 2  and 2 2 3  series in ex ecution w ith sy m m etrical spherical rollers and steel sheet 
cage under designation E W 3 3 J , w hich started in y ear 2 0 0 2 , at present Z K L  is 
gradually  releasing the serial production and sale of individual ty pes of spherical 
roller thrust bearings of 2 9 4  series in new  ex ecution E J .   

 
Precision m ad e Z K L  bearings gain w orld  recognition 

 
P r o p e r t i e s 
T he ex isting offer of roller bearings of this series w as built on ex ecution w ith 
m achined brass cage guided by  bush.  T he guiding bush along w ith bearing shaft 
ring, cage and rolling elem ents form s an inseparable unit.  T hese bearings bear suffix  
M .  U se of these bearings req uires feed of sufficient q uantity  of oil into the area of 
cage sliding guide in the bush.  O il lubrication of spherical roller thrust bearings in 
particular is generally  recom m ended.  B earings fitted w ith steel sheet cage are 
allow ed to be grease lubricated provided they  operate under low er speed and load.  
T he new  design brings higher utility  param eters of bearings.  T ransition to 
technologically  m ore elaborated ex ecution of bearings w ith cages pressed of q uality  
steel sheet has also positive effect in respect of substitution of non–ferrous m etals 
w hich is being adopted also by  further large roller bearings m anufacturers.   
 
I n t e r c h a n g e a b i l i t y  
T he innovation solves also further aspects of usability  of subj ect bearings.  W hile the 
connecting dim ensions of other ty pes of standard roller bearings are given by  
international standards and thus selection betw een various alternative m anufacturers 
and bearings ex ecution depends j ust on their delivery  term s and technical 
param eters, the dim ensions of spherical roller thrust bearings are unified  by  
international standards in respect of principal m ounting dim ensions only .  In all other 
dim ensional data these bearings m ay  differ betw een various ex ecutions and sources 
of m anufacture, w hich m ay  prevent sim ple replacem ent by  individual other m ak e of 
bearings w ithout design adj ustm ent of m ounting.  T his is the reason w hy  the 



assignm ent conditions in developm ent start by  Z K L  stipulated that such new  bearings 
should be interchangeable in a m ax im um  ex tent w ith identical bearings of largest 
w orld renow ned m anufacturers.   
 
D e si g n  a n d  C o n st r u c t i o n  
N ew  ex ecution of spherical roller thrust bearings of 2 9 4 E J  series is characteriz ed by  
pressed steel sheet cage.  T he inner design of new  bearings has been optim iz ed w ith 
the aim  to obtain m ax im um  basic dy nam ic and static load ratings w ith high lim iting 
speed freq uency .  G reat em phasis has been laid on enhanced reliability , reduction of 
energetic losses and thus low er heat generation and vibrations.  T he bearings allow  
the m isalignm ent up to 3 ° .   
T he design and m anufacture of bearings of innovated series 2 9 4  w ith steel sheet 
cage has been successfully  dealt w ith up to the dim ensional ty pe 2 9 4 6 4 E R J .   
T he bearings are fully  com parable w ith w orld renow ned com petitive products not 
only  by  their dim ensions but also by  their utility  param eters.  V erification of 
theoretical param eters has been m ade by  endurance tests of selected ty pes by  
research and developm ent com pany  Z K L  – V y z k um  a vy voj , a. s. , w here the 
construction of these bearings also took  place.  T he C z ech M inistry  of Industry  and 
T rade offered a special grant for developm ent of innovated spherical roller thrust 
bearings series in fram e of its science and research support program .   
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Partial cutting of  3 D  m od el of  bearing:  Spherical roller thrust bearing Z K L  in E J  ex ecution 


