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SAFETY RECOMMENDATION A-71-46 & 47 

Our invest igat ion of a recent f a t a l  accident involving a Helio Courier 
H-295, N6348v, indicates  t h a t  corrective act ion i s  necessary t o  reduce the  
p o s s i b i l i t y  or  similar  accidents occurring i n  the  fu ture .  

The Heli'3 Courier was operated on f l o a t s  by the  Alaslca Limber & Pulp 
Company. It xashed on August 21, 1971, a t  Appleton Cove, near S i t k a ,  
Alaska. The p i lo t  and two passengers received f a t a l  i n j u r i e s .  

Our fie183 invest igat ion of the accident indicated t h a t  the  a i r c r a f t  
crashed a f t e r  an in - f l i gh t  separation of the l e f t  wing. 
emminatj.on o r  the  par t s  i.nvolved i.n the  wing separation by our meta l l luz is t s  
showed tha t  R fa t igue f rac ture  had occurred i n  the  l e f t  wing lower attachment 
f i t t i n g  (F/N 391-030-11.072), an extremely c r i t i c a l  component of the  wing a t tach-  
ment. Multiple fa t igue  cracks had originated i n  the ins ide  surface of the 
f i t t i n g  along the  line'where the  inner wal l  changes from a cy l indr ica l  t o  a 
conical surfaze near the  closed end of the tubular sect ion.  This area i s  a t  
t h e  bottom of a longi tudinal  1.25-inch diameter d r i l l e d  hole. 
cracks had propagated through the  wall  thickness and across approximately 40 
percent of the  cross sec t iona l  area of the tubular sect ion before the  f i t t i n g  
f a i l e d  completely. 

A subsequent 

The fat igue 

The p o i n x  where the  fa t igue  f rac ture  originated were i n  a rough d r i l l e d  
surface where tile edge of the d r i l l  had lef-t  a sharp corner a t  the  change i n  
sect ion thickness near the  bottom of the hole. .A copy of the  mallufacturing 
drawing fo r  the  f i t t i n g  shows a requirement f o r  a 0.062-inch radius (1962 
change) i n  t h f s  a rea .  O u r  examination, however, indicated t h a t  no attempt 



to fonn a true radius or improve the  surface fini.sh had been made af ter  
+,he clril1:i i&: operat.i.on OII e i t h e r  the  f a i l e d  f i t t i n g  or t h e  corresponding 
f i t t i n g  frorri the r i g h t  s ide  of t!ie a i r c r a f t .  Tl1j.s discrepancy probably 
contributed t o  the cause of the fat igue fracture .  
ment was i n  e f f ec t  when N631t8V was manufac-tured i n  1968 and maintenance 
records indicated t h x t  t h e  o r ig ina l  f i t t i n g s  were s t i l l  on t h e  a i r c r a f t  
when t h e  accident occurred. 

The radius require- 

hri. e lec t ron  fractographic study of t!ie fa t igue f r ac tu re  indicated 
tha t  very shallow stress corrosion craclcs may have contributed t o  the  
t n i t i . u t i o n  cf the  fa t igue  cracks. Thus, the  operating environment 
could have Feen ari important fac tor  i n  the cause of the f a i l u r e  of the 
f i t t i n g .  
water areas during about 2,111.0 hows or -the 2,156 t o t a l  time on the  
a i r c r a f t  . 

It should be noted t h a t  N6311.8~ vas operated on f l o a t s  i n  salt  

O u r  labctratory s t a f f  has been i n  frequent contact w i t h  a represen- 
t a t i v e  o:? your s-taff ,  FS-120, regarding t h i s  problem. We a r e  mare of 
.tile difficu1,t ies involved i n  t h e  inspection of the  wi.ng attachment 
f i t t i n g s  anti know t h a t  the Central Region is planning correct ive ac t ion  
as soon as 8. reasonable solut ion of the inspection problem can be worked 
out. 
t o  j u s t i f y  e statement of our views. 

Howewr, we bel ieve t h a t  the safe ty  implications are ser ious enough 

We believe t h a t  -the highest p r i o r i t y  for  correct ive ac t ion  should be 
d i rec ted  toward a i r c r a f t  t ha t  a r e  operated on f loa t s .  However, we do not 
believe thal; the avai lable  informstion j u s t i f i e s  confining such ac t ion  t o  
f l o a t  operai:ed a i r c r a f t .  

eventually riake t h e  fitti .rys suscept ible  t o  fa t igue f a i l u r e  i n  a h o s t  any 
type of opeiwting environmeixt. 
same kind oi’ i n t e rna l  surface f i n i s h  and inadequate f i l l e t s  a s  the two 
f i t . t i ngs  we have examined. This appears t o  be true even though drawing 
requirementi; f o r  a b e t t e r  surface f i n i s h  and improved f i l l e t s  have been 
i n  e f f ec t  s:.nce 1962. 

I n  our opinion the  surface roughness and lack 
o r  an aaequite 1 ’ i i i e . d  raciius i o u i ~ ~  i n  tile two fi.bkiugs froin ii6348~ could 

Other f i t t i n g s  now in serv ice  may have the  

We a l s o  feel t h a t  a design improvement could be made t o  lower t h e  
s t r e s s  i n t ens i ty  i n  t h e  c r i t i c a l  area. A simple design change, such as a 
decrease i n  t h e  depth of the  1.25-inch hole t o  move the  0.062-inch radius  
inboard of t h e  f i rs t  0.562-inch hole, would g rea t ly  increase -the s t r u c t u r a l  
i n t e g r i t y  o:i t h e  f i t t i n g  i n  t h e  area of c r i t i c a l  tension and bending 
stresses. 
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Aflrcr zu-t&y:i.n[: t he  factor:: meniioned above, we recornend t h a t  : 

1. A l l  IIe1,io lo>~ei: wing at.lackaent f i t t i n g s  of Ille stliiie 

desigr as those found i.n N6348V be inspected f o r  cracliu, 
adequate inLernaJ i i l l e t s ,  and ::iirfsce roughness i n  .the 
i ,n ternal  f i l l e t  a rea  at the  ear l . i es t  prac. t ical  time by 
an FAA-approved method. 
inspections should be given t.o a i r c r a f t  operated on f l o a t s  
and high i;ime a i r c r a f t .  A.11 fit.tf.ngs containing crackc: 
should be removed from service.  A l l  f i t t i n g s  t h a t  do not 
comply w i t h  t he  present manufacturing drawing requirements 
f o r  in-tei?nal f i l l e t .  r a d  ius  (0  .C&-inch) and internal surface 
finir ,h ( E 5  microinch RMS) should be e i ther  reworked o r  
remo.ied from oervice. 

Replacement fittings with an improved design be made 
ava i lab le  t o  the operators at t h e  time of the  inspection 
i f  possible .  If t h i s  i s  not  poss ib le ,  consideration should 
be gi.ven t o  reworking f i t t i n g s  of t h e  present design t o  
provide adequate in t e rna l  f i l l e t s  and a good surface f i n i s h  
while re ta in ing  the  required thicltness. Consideration should  
a l s o  be given t o  shot peeniug t h e  i n t e r u a l  f i l l e t  area of 
t h e  reiuorked f i t t i n g s .  

Highest p r i o r i t y  f o r  these 

2. 

We appreciate  t h e  eff0rt.s members of t h e  FAA s t a f f  a r e  making t o  solve 
t h i s  problem. Our technica l  st.aff i s  ava i lab le  f o r  any fu r the r  ass i s tance  
they may be ab le  t o  provide. 

These recommendations i u i l l  be released t o  t h e  public on t h e  issue da te  
shown above. No publ ic  dissemination of t he  contents of t h i s  document 
should be nade p r i o r  t o  t h a t  date .  

Laurel,  McAdluns, Thayer, and Eurgeos, Members, concurred i n  t h e  above 
recOmmLildQtioiis ., Heed, Chail-man, was absenL  not vot.ing . 

By : 
Acting Chairman 




