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Washington, Do C. 20591 ) 
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Federa l  Aviat ion Adminis t ra t ion 

SAFETY RECOMMENDATION A-72-206 

The National Transpor ta t ion  Sa fe ty  Board's f i nd ings  which r e s u l t e d  
from the  i n v e s t i g a t i o n  of an engine f a i l u r e  which occurred on an Eas t e rn  
A i r  L i n e s  DC-8-61, N8764E, dur ing  a t r a i n i n g  f l i g h t  i n  t h e  M i a m i ,  F lor ida ,  
a r e a  on June 13 ,  1972, have increased  our  concern about uncontained tu rb ine  
d i s k  f a i l u r e s .  

The f a i l e d  No. 2 engine, a W a t t  6: iJhi.tney A i r c r a f t  JT3D-3B, sus ta ined  
a 6-inch wide c i r cumfe ren t i a l  rup tu re  i n  t h e  tu rb ine  case,  
the  rup tu re  was a c e n t r i f u g a l  f a i l u r e  of the th i rd - s t age  turb ine ,  Uncontained 
engine fragmentation caused damage t o  the  No. 1 engine and pylon, t h e  f l a p s ,  
a t i r e ,  and the wing. 

The cause of 

The f a i l u r e  r e s u l t e d  from a sepa ra t ion  of a number of t h i r d - s t a g e  
turb ine  nozzle  case r e t a i n i n g  lugs,  which allowed a p o r t i o n  of t h e  s t a t o r  
assembly t o  move a x i a l l y  rearward and con tac t  t h e  th i rd - s t age  t u r b i n e  d isk .  
T h i s  con tac t  between the  s t a t o r  assembly and r o t a t i n g  d i s k  produced a pro- 
g re s s ive  sco r ing  of the  d i s k  r e s u l t i n g  i n  the f a i l u r e .  The No. 2 engine,  
S/N 645690, had accumulated a t o t a l  of 13,407 hours. 
case and r e t a i n i n g  lugs  had accumulated 10,892 hours of  operat ion,  w i th  a 
period of 3,392 hours having elapsed s i n c e  the  l a tes t  nozzle  case  inspec-  
t ion.  

The tu rb ine  nozzle  

A similar in s t ance  i n d i c a t i n g  the  hazardous n a t u r e  of a tu rb ine  d i s k  
d i s i n t e g r a t i o n  occurred on Pan American B-707-321B, N76lPA, a t  San Francisco 
on June 28, 1965. 
improper a t t e n t i o n  t o  s t ack ing  to l e rances  a t  assembly, caused t h i r d - s t a g e  
d i s k  scor ing  and a r e s u l t a n t  d i s k  rupture .  

The loss  of t h i rd - s t age  tu rb ine  a x i a l  c learance ,  due t o  

The d i s k  f a i l u r e  caused a f i r e ,  
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a n  explosion of the  outboard r e se rve  f u e l  tank, and the  s e p a r a t i o n  of  the  
No. 4 engine wi th  an outboard s e c t i o n  of wing from the a i r c r a f t .  

To reduce t h e  p o s s i b i l i t y  of t u r b i n e  d i s k  f a i l u r e  on these  engine 
models, t h e  manufacturer has  i ssued  t h e  following: 

1. F’ratt & Whitney A i r c r a f t  Serv ice  B u l l e t i n  No. 3270 
( r ev i s ion  No. 4 ,  J u l y  26, 1972) which recommends c l o s i n g  
pressure  balance s l o t s  i n  t h e  tu rb ine  a i r  s e a l i n g  r i n g  
t o  reduce Lug temperature. 

2. Pratt & Whitney A i r c r a f t  Al ,e r t  Serv ice  B u l l e t i n  No, 3889 
(Ju ly  19, 1972) which recommends inc reas ing  t h i r d - s t a g e  
tu rb ine  a x i a l  spacing by p a r t s  replacement o r  by reoper-  
a t ion .  

The manufacturer recommends t h a t  t h e  above- l i s ted  modi f ica t ions  be  
incorporated dur ing  the  f i r s t  shop v i s i t  of the  engine o r  t u r b i n e  module. 

The manufacturer a l s o  o f f e r s  a tu rb ine  nozzle  case  wi th  heav ie r  
r e t a i n i n g  lugs  a s  an approved spa re  p a r t  f o r  JT3D engines produced before  
t h e  in t roduc t ion  of the  model JT3D-7 engine. Heavier r e t a i n i n g  Lugs 
reduce the  p o s s i b i l i t y  of a l u g  f a i l u r e ,  thereby reducing t h e  p o s s i b i l i t y  
of t h i rd - s t age  s t a t o r  assembly a x i a l  movement which could produce d i s k  
scoring. 

The t u rb ine  d i s k  f a i l u r e s  d e t a i l e d  he re in  c l e a r l y  i n d i c a t e  the s e r i o u s  
na tu re  o f  t h i s  problem, Hizh-veloci ty  engine fragments  r e l eased  by an  
uncontained d i s k  rup tu re  could i n f l i c t  severe  o r  p o t e n t i a l l y  d i s a s t r o u s  
pene t r a t ion  damage on ad jacen t  por t ions  of the  a i r c r a f t .  

In a n  e f f o r t  t o  prevent  f u t u r e  t u r b i n e  d i s k  f a i l u r e ,  the Nat iona l  
Transpor ta t ion  Sa fe ty  Board recommends t h a t :  

The Federal  Avia t ion  Adminis t ra t ion  r equ i r e  ope ra to r s  
us ing  JT3D engines wi thout  the JT3D-7 turb ine  nozz le  case  
t o  take one of t h e  fol lowing a c t i o n s  : comply wi th  t h e  
recommendation of F’ratt & Whitney A i r c r a f t  Serv ice  B u l l e t i n  
No. 3270 and A l e r t  Serv ice  B u l l e t i n  No. 3889 on a concurren t  
bas i s ,  o r  i n s t a l l  t h e  improved t u r b i n e  nozzle  case  wi th  
heav ie r  r e t a i n i n g  lugs.  

Our Bureau of  Avia t ion  Sa fe ty  staff  i s  a v a i l a b l e  f o r  addi t iona l ,  
consu l t a t ion  i f  des i red .  
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This recommendation w i l l  be re leased  to  the  pub l i c  on the  i s s u e  
No publ ic  disseminat ion of the  conten ts  should be d a t e  shown above. 

made p r i o r  t o  t h a t  date .  

Reed, Chairman, G a y e r ,  Burgess, and Haley, Members, concurred i n  the  
above recommendation, McAdams, Member, vas absent ,  n o t  voting. 

By: YJohn H i  Reed 
Chairman 


