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LIFE & RELIABILITY����
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The vast majority of fan and blower failures occur because either the motor 
insulation or the motor bearing s fail,  with bearing  failures being  more p redominant.  
C rown fans and blowers use ball bearing s ex clusively,  and the life of these 
bearing s and lubricants are affected by temp erature and sp eed.  The typ ical 
dynamic load imp osed by fans and blowers is such that bearing  fatig ue is not 
considered as contributing  to the deg radation of comp onent life.  B earing  failures 
occur more freq uently than motor insulation break down failure.  
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The p rincip le deg radation mechanism of the g rease in ball bearing s,  ox idation 

and evap oration,  are of a chemical nature so the A rrhenius relationship  that life will 
be halved for each 2 0 C  increase in temp erature is a p p rox i ma te l y  valid.  This 
slop e of the live vs.  Temp erature curve varies considerably,  however,  for each 
g rease in different temp erature rang es.  F or instance,  it has been found that the 
slop e is constant temp erature.  The actual running  life will be shorter if the unit is 
subjected to freq uent start-stop  cycles and/ or temp erature cycling .   
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F a i l u re  R a te  
 
The failure rate is recip rocal of the M TB F ,  i. e.  F R  =  1  /  M TB F   

The following  definitions relating  to op erating  life are in common usag e:  
 
L 1 0  of  L I F E  
 

L1 0  of LI F E  is that life in hours beyond which 9 0 %  of a g iven p op ulation of 
blowers can be ex p ected to survive" .  This ex p ression has been used for many 
years by the A F B M A  ( A nti-F riction B earing  M anufacturers'  A ssociation)  to ex p ress 
the fatig ue life of rolling  contact bearing s.  I t is an indication of the number of " infant 
mortality"  failures which mig ht be encountered from a g iven p op ulation of blowers 
p roduced with normal manufacturing  techniq ues.  
 
M e a n T i me  B e twe e n F a i l u re s  
 

M TB F ,  or mean life,  is,  for an ex p onential failure rate,  the time where 6 3 . 2 %  of 
ag iven p op ulation of a sp ecific comp onent has failed.  M ost electronic comp onents 
ex hibit a random failure p attern which is best characteriz ed by this ex p onential 
distribution ( i. e. ,  constant)  failure rate.  F ractional horsep ower motors of the typ e 
used in fans and blowers,  however,  ex hibit a " wear-out"  p attern of failure in which 
the failure rate is not constant but increases with ag e.  This p attern is best 
described by the W eibull distribution.  The M TB F  can be ap p rox imated as that time 
when 5 0 %  of motors has failed.   
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Crown A d v a nc e d  F a n L i f e  Ca p a b i l i t y  
L i f e  i n d i f f e re nt  T e m p e ra t u re  4 0 c  1 0  y e a rs  

2 , 9 5 7   2 0 , 7 0 1   0 .3 5  9 0  ��������������������

5 , 9 1 5   4 1 , 4 0 2   0 .7 1  8 0  ��������������������

8 , 3 6 4   5 8 , 5 5 1   1 .0 0  7 5  
1 1 , 8 28 2 , 8 0 3   1 .4 1  7 0  
2 3 , 6 51 6 5 , 6 02 .8 3  6 0  
4 7 , 3 13 3 1 , 2 15 .6 6  5 0  
9 4 , 6 36 6 2 , 4 21 1 .34 0  
1 8 9 , 21 , 3 2 4 , 82 2 .63 0  
2 6 7 , 61 , 8 7 3 , 63 2 .02 5  
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Crown G e ne ra l  F a n L i f e  Ca p a b i l i t y  

4 , 4 0 3   3 0 , 8 2 1   0 . 5 0  8 0  
8 , 8 0 6   6 1 , 6 4 1   1 . 0 0  7 0  
1 7 , 6 11 2 3 , 2 82 . 0 0  6 0  
3 5 , 2 22 4 6 , 5 64 . 0 0  5 0  
7 0 , 4 44 9 3 , 1 38 . 0 0  4 0  
1 4 0 , 89 8 6 , 2 61 6 . 0 0  3 0  
1 9 9 , 21 , 3 9 4 , 72 2 . 6 3  2 5  
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