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Safety Recommendation 

Date: June 22, 1990 

I n  r e p l y  r e f e r  t o :  A-90-92 

Honorable James B. Busey 
Admini s t r a t o r  
Federal  A v i a t i o n  A d m i n i s t r a t i o n  
Washington, O.C. 20591 

W i t h i n  t h e  l a s t  18 months t h e  S a f e t y  Board has i n v e s t i g a t e d  f i v e  
acc iden ts  i n  which t h e  main l a n d i n g  gear (MLG) on P i p e r  PA-34-200T a i r p l a n e s  
has separa ted  d u r i n g  l a n d i n g  r o l l  r e s u l t i n g  i n  damage t o  t h e  a i r p 1 a n e s . u  
I n  each a c c i d e n t  t h e  l e f t  MLG, assembly p a r t  number P/N 67926-12, c o l l a p s e d  
because o f  a t r a n s v e r s e  f r a c t u r e  i n  t h e  t r u n n i o n  a t  t h e  a f t  web lower  end 
f i l l e t .  M e t a l l u r g i c a l  examinat ion  o f  t h e  separa t i ons  on t h e  f i r s t  f o u r  
t r u n n i o n s  d i s c l o s e d  t h a t  t h e  f r a c t u r e s  stemmed f rom v e r y  s h a l l o w  ( l e s s  than  
0.09- inch-deep) f a t i g u e  c racks  i n i t i a t i n g  f rom m u l t i p l e  o r i g i n s  a long  t h e  
a f t  su r face  a t  t h e  l o w e r  end o f  t h e  f i l l e t  web. The l e n g t h  o f  these 
f a t i g u e  c racks  ranged f rom 0.20  t o  0.40 i nch .  O r i g i n a t i o n  o f  t h e  f a t i g u e  
was a t  t h e  f o r g i n g  p a r t i n g  p lane  i n  an area o f  c i r c u m f e r e n t i a l l y  o r i e n t e d  
g r i n d i n g  marks. The f i f t h  t r u n n i o n  was n o t  analyzed by t h e  S a f e t y  Board 
m e t a l l u r g i c a l  l a b o r a t o r y ;  however, t h e  f i e l d  i n s p e c t o r  r e p o r t e d  t h a t  t h e  
t r u n n i o n  separated s i m i l a r l y  and i n  t h e  same area as t h e  o t h e r  f o u r  
t r u n n i o n s .  

On August 15,  1985, t h e  P i p e r  A i r c r a f t  Corpo ra t i on  i ssued  Serv i ce  
B u l l e t i n  (SB) No. 787A t h a t  adv ised owners and opera to rs  o f  P i p e r  PA-34-200 
Seneca, PA-34-20OT Seneca 11, PA-34-220T Seneca 111, PA-44-180 Seminole, and 
PA-44-180T Seminole a i r p l a n e s  t o  i n s p e c t  t h e  MLG t r u n n i o n s  f o r  c racks  a t  t h e  
f i r s t  1,000 hours  t i m e  i n  s e r v i c e  and t h e r e a f t e r  a t  i n t e r v a l s  o f  100 hours 
u n t i l  r ep laced  w i t h  m o d i f i e d  t r u n n i o n s .  However, no ment ion  i s  made i n  t h i s  
SB o f  t h e  need t o  i n s p e c t  f o r  g r i n d i n g  marks o r  sc ra tches  i n  t h i s  area. 
Trunn ions  a f f e c t e d  by SB No. 787A a r e  P/N 67926 f o r  PA-34-200, PA-34-200T, 
PA-44-180, and PA-44-180T a i r p l a n e s  and P/N 38486 f o r  PA-34-2201 a i r p l a n e s .  
The a f f e c t e d  t r u n n i o n  P/Ns a re  f o l l o w e d  by a s i n g l e  o r  doub le  d i g i t  dash 
number ( f o r  example, 67926-2 o r  67926-12) i n d i c a t i n g  whether t h e y  a re  o f  a 
d i f f e r e n t  c o n f i g u r a t i o n  and/or a re  f o r  t h e  l e f t  o r  r i g h t  l a n d i n g  gear .  

1/ NTSB B r i e f  o f  Acc iden t  F i l e  Nos. 418, 1622, 1883, 5019, and 5072. 
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The a f f e c t e d  t r u n n i o n s  can a l s o  be i d e n t i f i e d  by  t h e  f o r g i n g  p a r t  
number. Fo rg ing  numbers ex tend above t h e  b a r r e l  s u r f a c e  and a r e  an i n t e g r a l  
p a r t  o f  t h e  f o r g i n g .  Several  f o r g i n g  v a r i e t i e s  were made; t h e r e f o r e ,  
seve ra l  f o r g i n g  numbers e x i s t .  The a f f e c t e d  t r u n n i o n s  w i l l  have one o f  t h e  
f o l l o w i n g  f o r g i n g  numbers: 67924, 67924-0, o r  67924-1. 

The m o d i f i e d  t r u n n i o n s  have an i nc reased  web c r o s s  s e c t i o n  i n  t h e  area  
o f  t h e  a f t  f i l l e t  t h a t  extends t h e  l e n g t h  o f  t h e  b a r r e l .  The m o d i f i e d  
t r u n n i o n s  have t h e  same b a s i c  p a r t  numbers as t h e  a f f e c t e d  t r u n n i o n s  except  
t h a t  t h e  p a r t  numbers o f  t h e  m o d i f i e d  t r u n n i o n s  a r e  f o l l o w e d  by  t r i p l e  d i g i t  
dash numbers ( f o r  example, 67926-802) ~ 

The i nc reased  c ross  s e c t i o n a l  a rea  and t h e  consequent l ower  s t r e s s  011 

t h e  a f t  s i d e  o f  t h e  m o d i f i e d  t r u n n i o n  hous ing  p r o v i d e s  a g r e a t e r  s a f e t y  
marg in  d u r i n g  l a n d i n g  and t a k e o f f .  P i p e r  A i r c r a f t  C o r p o r a t i o n  r e p o r t s  t h a t  
PA-34 and PA-44 a i r p l a n e s  u s i n g  t h e  new t r u n n i o n  des ign  have n o t  exper ienced 
problems. 

A r e v i e w  o f  A c c i d e n t / I n c i d e n t  S e r v i c e  D i f f i c u l t y  Repor ts  f rom t h e  
N a t i o n a l  S a f e t y  Data  Branch o f  t h e  Federa l  A v i a t i o n  A d m i n i s t r a t i o n  (FAA) 
f rom January  1, 1983, th rough  July 28, 1989, r e v e a l e d  25 occur rences  i n  
which t h e  t r u n n i o n  separated on l a n d i n g  and 65 occur rences  i n  which t h e  
t r u n n i o n  was found c racked d u r i n g  ground i n s p e c t i o n .  I n  two r e p o r t e d  cases, 
t h e  c r a c k s  were found i n  t h e  web by u s i n g  a dye p e n e t r a n t  i n s p e c t i o n  method 
a f t e r  v i s u a l  i n s p e c t i o n  f a i l e d  t o  d e t e c t  a c rack .  Four i n c i d e n t s  i n  which 
t r u n n i o n s  separa ted  on l a n d i n g  occu r red  w i t h i n  17 f l i g h t  hours  a f t e r  t h e  
i n s p e c t i o n  s p e c i f i e d  i n  S8 787A. O f  these f o u r  i n c i d e n t s ,  one occu r red  a t  4 
f l i g h t  hours  s i n c e  i n s p e c t i o n  arid one occu r red  on t h e  n e x t  f l i g h t  a f t e r  
i n s p e c t i o n .  I t i s  b e l i e v e d  t h a t  some o f  t h e  f a t i g u e  c racks  may n o t  be 
d e t e c t a b l e  by a d e t a i l e d  v i s u a l  i n s p e c t i o n  because o f  t h e i r  r e l a t i v e l y  smal l  
s i z e  and because t h e y  may n o t  be r e a d i l y  d i f f e r e n t i a t e d  f rom t h e  g r i n d i n g  
marks o r  sc ra tches  on t h e  meta l  su r face .  

The S8 787A i n s p e c t i o n  procedure i s  t o  be accompl ished by  " p r o p e r l y  
c l e a n i n g  t h e  t r u n n i o n  hous ing  o f  d i r t  and p a i n t ' '  and by  v i s u a l l y  i n s p e c t i n g  
t h e  a f t  s i d e  o f  t h e  l ower  end of t h e  f i l l e t  web w i t h  a 10-power m a g n i f y i n g  
g l a s s .  However, t h e  s e r v i c e  b u l l e t i n  does n o t  s p e c i f y  how t h e  p a i n t  shou ld  
be removed f rom t h e  t r u n n i o n  web area p r i o r  t o  v i s u a l  i n s p e c t i o n .  The p a i n t  
removal method i s  a c r i t i c a l  s tep  i f  c r a c k  d e t e c t i o n  i s  t o  be success fu l .  
A mechanical  c l e a n i n g  method, such as sanding o r  g r i n d i n g ,  w i l l  d i s t u r b  and 
mask p r e e x i s t i n g  s u r f a c e  c racks .  A commercial p a i n t  s t r i p p e r  ( a  chemical 
method) w i l l  s u c c e s s f u l l y  remove p a i n t  w i t h o u t  d i s t u - b i n g  t h e  u n d e r l y i n g  
metal  s u r f a c e .  

The P i p e r  A i r c r a f t  C o r p o r a t i o n  has i n d i c a t e d  t h a t  t h e  l o n g i t u d i n a l  
f o r g i n g  p a r t i n g  p lane  t h a t  passes th rough  t h e  web s u r f a c e  o f  t h e  t r u n n i o n s  
was s u b j e c t e d  t o  mechanical g r i n d i n g  d u r i n g  manufac ture  t o  remove r e s i d u a l  
f o r g i n g  meta l  f l a s h  and t h a t  g r i n d i n g  marks remained on t h e  f i n a l  p a r t s .  I n  
each o f  t h e  f o u r  t r u n n i o n s  examined by S a f e t y  Board m e t a l l u r g i s t s ,  t h e  
f a t i g u e  c racks  propagated a long  c i r c u m f e r e n t i a l  g r i n d i n g  marks on t h e  a f t  
s u r f a c e  i n  t h e  web area. G r i n d i n g  marks o r i e n t e d  c i r c u m f e r e n t i a l l y  t o  t h e  
t r u n n i o n  b a r r e l  w i l l  a c t  as g r e a t e r  s t r e s s  r a i s e r s  t h a n  marks o r i e n t e d  
1 ong i  t u d i  n a l l  y .  Consequent1 y, t h e  c i  r cumfe ren t  i a1 g r i n d i n g  marks shou ld  be 
removed by  p o l i s h i n g  t o  reduce t h e  s t r e s s  c o n c e n t r a t i o n  i n  t h i s  a rea .  

( 
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The Safety Board notes that although n o  fatalities have occurred to 
date as a result of PA-34 and PA-44 trunnion separations, the possibility of 
extensive property damage and injury or death resulting from such an 
incident exists. Therefore, the National Transportation Safety Board 
recommends that the Federal Aviation Administration: 

Issue an airworthiness directive for Piper Aircraft 
Corporation PA-34 and PA-44 airplanes having main 
landing gear trunnions identified by part number (P/N)  
67926 or P/N 38486 followed by a single- or double- 
digit dash number to require periodic inspection and 
inspections of the lower fillet of the web on the aft 
surface of the trunnion for evidence of cracks (by 
periodic inspection with an appropriate nondestructive 
testing method such as dye penetrant or eddy current) 
and grinding marks or scratches (by a one-time detailed 
visual inspection that does not disturb the trunnion 
metal surface). Trunnions found to contain cracks 
should be removed from service and trunnions found to 
contain grinding marks or scratches should be reworked 
by polishing to remove these discontinuities. (Class 
11, Priority Action)(A-90-92) 

KOLSTAD, Chairman, COUGHLIN, Acting Vice-chairman, LAUBER and BURNETT, 
Members. concurred in this r e c o m m e n d a t e  

James L. Kolstad 
Chairman 
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