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On January 19 ,  1985, a Boeing 747 a i r p l a n e ,  operated by UTA (a  French 
a i r l i n e ) ,  experienced a f a i l u r e  of  i t s  No. 4 General Electric CF6-50 engine 
approximately 1 7  minutes a f t e r  takeoff  from Brassav i l l e ,  Congo. Some of t h e  
fragments from the  f a i l e d  engine punctured a wing f u e l  tank. The a i r p l a n e ,  
however, was ab le  t o  r e t u r n  t o  and land s a f e l y  a t  Kinshasa, Za i re ,  
uneventful ly .  The French Bureau Enquetes-Accidents i s  conducting t h e  
inves t iga t ion .  

I n i t i a l  examination of t h e  f a i l e d  engine d isc losed  t h a t  the  s t age  1 low- 
pressure  tu rb ine  d i s k  had ruptured and separated from t h e  remainder of t h e  
engine; only a f e w  small  p ieces  of the  ruptured d i s k  were recovered. Other 
damage t o  the engine included mul t ip l e  s epa ra t ions  and ex tens ive  deformation 
of t h e  a f t  end of t h e  l e f t - s i d e  cool ing a i r  tube which supp l i e s  cool ing a i r  
from the  seventh s t age  of t h e  compressor t o  t h e  s t age  1 low-pressure t u r b i n e  
d i s k  cav i ty .  This seventh s t age  a i r f low represents  about 80 percent  of t h e  
cool ing of t h e  s t a g e  1 low-pressure tu rb ine  disk.  Some p ieces  of the  tube 
were missing and were not  recovered. 

The recovered p ieces  of t h e  cool ing a i r  tube and t h e  s e v e r a l  small  
fragments of the  s t a g e  1 low-pressure turb ine  d i s k ,  along w i t h  o the r  p a r t s  of 
t h e  engine,  were examined a t  t h e  General E l e c t r i c  p l an t  i n  Evendale, Ohio, by 
a me ta l lu rg i s t  from t h e  Safe ty  Board. T h i s  examination revealed a s i g n i f i c a n t  
amount of f a t i g u e  cracking i n  t h e  cool ing a i r  tube.  

An examination of  t h e  records  a t  t h e  General E l e c t r i c  p l an t  revealed t h a t  
t h e r e  have been 72 reported f a i l u r e s  of t h e  l e f t - s i d e  cool ing  a i r  tube s i n c e  
1972. Fa i lu re  of t h i s  tube w i l l  resul t  i n  the  s t a g e  1 ,  and poss ib ly  t h e  
s t age  2 ,  t u rb ine  d i s k s  opera t ing  above t h e i r  des ign  temperatures.  While none 
of the  previous 72 tube f a i l u r e s  r e s u l t e d  i n  a d i s k  rup tu re ,  19 s t a g e  1 d i s k s  
i n  engines which experienced a l e f t - s i d e  cool ing a i r  tube f a i l u r e  have been 
removed and examined. Four of these  d i s k s  were found t o  have bore growth 
which was beyond t h e  acceptab le  se rv i ceab le  l i m i t ,  most l i k e l y  as a r e s u l t  of 
overheating. 
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I n  1975, General E l e c t r i c  issued Service B u l l e t i n  75-46, app l i cab le  t o  
CF6-50 and CF6-45 engines ,  which, i n  p a r t ,  recommends t h e  i n s t a l l a t i o n  of a 
s l eeve  and support  c lamp on t h e  l e f t - s i d e  cool ing a i r  tube t o  reduce v i b r a t o r y  
stress i n  t h e  a rea  where f a i l u r e s  have been experienced. Only one a i r  tube  
w i t h  a s l eeve  and support  clamp has f a i l e d ;  i n  t h a t  case ,  t h e r e  was evidenc 
t h a t  the  added clamp had been misaligned dur ing  i n s t a l l a t i o n .  Curren t ly ,  
General E l e c t r i c  records i n d i c a t e  t h a t  53 percent of i ts  worldwide f l e e t  o 
over  1,900 engines and 25 percent  of t h e  255 engines operated by U . S .  Carrie 
have been  modified t o  incorpora te  t h e  s l eeve  and support  clamp descr ibed  
t h e  s e r v i c e  b u l l e t i n .  

Although t h e  cause of the  d i s k  rupture  of t h e  UTA a i r p l a n e  engin 
been determined conclus ive ly ,  t h e  Safe ty  Board i s  concerned t h a t  f a t i g u e  
cracking and deformation f a i l u r e  of t h e  l e f t - s i d e  cool ing  a i r  tube may r e s u l t  
i n  overheat ing and subsequent r u p t u r e  of t h e  s t a g e  1 low-pressure t u r b i n e  
d isk .  The Safe ty  Board be l i eves  a l s o  t h a t  modi f ica t ion  of t h e  l e f t - s i d e  
cool ing a i r  tube i n  accordance wi th  General Electric Service B u l l e t i n  75-46 
might e l imina te  t h e  i n i t i a t i o n  of t h e  f a i l u r e  sequence leading  t o  t h e  rup tu re  
of the s t a g e  1 low-pressure tu rb ine  d isk .  

Therefore ,  t h e  National Transpor ta t ion  Safe ty  Board recommends t h a t  t h e  
Federal  Aviation Administration: 

I s s u e  an Airworthiness Di rec t ive  (AD) t o  r e q u i r e  t h a t  ope ra to r s  of 
General E l e c t r i c  CF6-50 and CF6-45 engines ,  a t  the  next scheduled 
maintenance i n t e r v a l :  

(1) inspec t  the  l e f t - s i d e  cool ing a i r  tube using an FAA-approved 
method capable  of d e t e c t i n g  i n c i p i e n t  f a t i g u e  cracks and 
rep lace  de fec t ive  tubes ,  and 

( 2 )  i n s t a l l  a sleeve and support  clamp on t h e  engine l e f t - s i d e  
cool ing a i r  tube i n  accordance wi th  General E l e c t r i c  Serv ice  
B u l l e t i n  75-46. (Class  11, P r i o r i t y  Action) (A-85-34) 

BURNETT, Chairman, GOLDMAN, Member, concurre  
i n  t h i s  recommendation. 


