
- i-iAS'li3NAL TRANSPORTATION SAFETY BOARD 
WASHiNGTON, D.C. 

ISSUED: May 23, 1977 

SAFETY RECOMMENDATION (S) 

A-77-30 and 31 _- I Adnii n i  s t r a to r "  
Federal Aviation Administration 
Washington, D.C. 20591 

Within the past  year ,  four accidents i n  Enstrom helicopters have 
been caused by material fa i lures .  Before these recent f a i lu re s ,  only 
two other accidents had occurred as  a resu l t  of such failures--one, 6 
years ago and another, 8 years ago. 
Board believes tha t  these f a i lu re s ,  which a re  detailed i n  the attached 
tab le ,  demonstrate a need for  immediate corrective action. 

rotor  spindle, P/N 28-15202. In a l l  three o f  these f a i lu re s ,  high-cycle 
reverse bending occurred i n  the seating radius f o r  the blade g r i p  
bearing journals. Metallurgical examination of two spindles revealed 
t e n s i l e  strengths below minimum specification f o r  normal s teel  material. 
The spindles fa i led  a t  145 and 483 hours. Metallurgical examination of 
the t h i r d  spindle, which fa i led  a t  1 ,222  hours, revealed tha t  fatigue 
began because of improper machining. 

Subsequent t o  the t a i l  rotor  spindle f a i l u r e s ,  the FAA issued two 
airworthiness direct ives  which required tha t  the par ts  be inspected f o r  
cracks and tolerance conformity. A1 though the 50-hour inspection 
interval may be suf f ic ien t  t o  detect  incipient cracks before they progress 
t o  f a i l u r e ,  we are  concerned tha t  the past f a i lu re s  indicate a possible 
design cer t i f ica t ion  deficiency as well as  substandaid quali ty control.  
The development o f  fa t igue i s  evidence tha t  the l i f e  of the part i s  
sensi t ive t o  material properties,  machining technique, and runout 
tolerance. 
we believe t h a t  t he  fatigue-load and safe- l i fe  evaluations shou ld  have 
considered parts w i t h  worst tolerance. Such Considerations might indicate 
a need t o  include the t a i l  rotor  spindle on the  a i r c r a f t ' s  c r i t i c a l  
parts l i s t .  

The National Transportation Safety 

Three of the accidents were caused by fatigue f a i lu re s  i n  t a i l  

Since the part i s  c r i t i c a l  t o  sa fe  f l i g h t  of the helicopter,  
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