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Federal  Aviation Adminis-tration 
Washington, D. C. 20590 

SAFETY RECOMMENDATION A-71-65 &u 57 

Oirr inves t iga t ion  of t he  F ron t i e r  A i r l i nes  Beech 9911, N 2 W ,  accideii-i; 
near Cheyenne, Wyoming, on November 24., 1971, involvi iy  an i n - f l i g h t  
f a i l u r e  of a p r o p e l h r  blade ina i ca t e s  the  need f o r  immediate cor rec t ive  
a,c ti on. 

The propel le r  blade involvcd was a Har t ze l l  Model ~10:173~-8 ,  ins.Lalled 
i n  a Hartze1.l Model HCB3TN-3B propel le r  hub assembly. 
S/N B-68489, had accumul,a,ted 1770:22 hours i n  se rv ice  s ince  new. 

The f a i l e d  blade, 

This blade of -the r i g h t  propel le r  assembly f a i l e d  approximately 6-1/11. 
inches outboard of the b u t t  end and the  ouker 36-inch port ion of the  blade 
penetrated the  fuselage.  
f a i l u r e ,  the  e n t i r e  number 2 poWerplant assembly was t o r n  from the  a i r c r a f t  
i n  f l i g h t .  Fortunately,  t h e  a i r c r a f t ,  with i t s  crew and s i x  passengers, was 
sa fe ly  landed a t  lknver, Colorado. 

Due t o  the  mass unbalance caused by the  blade 

O i r  i n i t i a l  examination of t he  f a i l e d  propel ler  blade showed the  
presence of a f a t igue  f a i l u r e  s t a r t i n g  i n  the  hole w a l l  near the  bottom of 
the  balance hole and extended t h o u g h  t o  the  camber s ide  of t h e  blade.  
f a t i g u e  a rea  consis ted of approximately 75 percent of t h e  blade material 
p r i o r  t o  instantaneous f a i l u r e .  

The 

Our preliminary examination of t he  fa t igue  area revealed a s i n g l e  
f a t i g u e  o r ig in  i n  a deep t o o l  mark c lose  t o  the  bottom of t h e  bl.ade balance 
hole.  

Detai led meta l lurg ica l  examination of the  f a i l e d  blade i s  now i n  
progress,  and we shall keep you and your staff advised of any add i t iona l  
f indings.  



Honorable John H. Shaffer (2) 

A s  a r e s u l t  of these  pre:Liminary f indings,  our Bureau of Aviation 
Safety staff on November 27, 19'71, discussed t h e  f a i l u r e  with your 
Director  of F l igh t  Standards Service and hi.s engineering and manufactur- 
ing staff personnel as t o  t h e  need f o r  requi r ing  an ac.celerated inspec t ion  
of a l l  similar model p rope l l e r s  present ly  i n  se rv ice .  

O f  p a r t i c u l a r  concern t o  us  i.s t h e  nature of t h i s  blade fa i . lu re .  
We a r e  aware t h a t  t h i s  one i s  -the first i n - f l i g h t  f a i l u r e  i n w l c i n g  th l . s  
p a r t i c u l a r  model blade; however, we a r e  a l s o  aware of fou r  a d d i t i o n a l  
failures of blades of t h e  same basic  design of which th ree  r e su l t ed  i n  
acc idents .  In these  cases ,  -the blades f a i l e d  due t o  f a t igue  a t  the same 
locatiari  arid i n  t h e  same manner as t h e  one now under inves t iga t ion .  The 
causes i n  these  o ther  f a i l u r e s  were r e l a t ed  t o  corrosion pi . ts  and/or 
de t r imenta l  t o o l  marks. 

In a 1e . t te r  t o  you on Deceniber 18, 1969, as a r e s u l t  of a f a i l u r e  
of another  model €Iartzell  p rope l l e r  blade, we recommended t h e  followi.ng 
ac t ion :  
i n  se rv ice  for  cracks,  de t r imenta l  t o o l  marks, and r o l l i n g  coverage i n  
t h e  area of t h e  i n t e r n a l  f i l l e t ,  approximately It inches from t h e  b u t t  
f ace  of t h e  blade; (2) e s t a b l i s h  minimum acceptable w a l l  th ickness  values; 
and (3 )  requi re  measurements f o r  compliance on blades now i n  serv ice  and 
on new blades before they are placed i n  serv ice .  

(I) requi re  an acce lera ted  inspect ion of Model 101.76 blades now 

In view of o w  f indings t o  da te ,  t h e  National Transportat ion Safe ty  
Board recommends t h a t  : 

1. The Federal  Aviation Admi.nistration requi re  an  acce lera ted  
in spc t i . on  o f  a.1.1 Hartzel.1. nropeller blades,  Model 
T-10173E-8, i n  se rv ice  f o r  t h e  presence of cracks and 
de t r imenta l  t o o l  marks i n  t h e  propel le r  balance weight hole .  

2. Conduct an acce lera ted  inspect ion of o the r  s imi l a r ly  designed 
blades s ince  serv ice  experience ind ica t e s  t h a t  o ther  Har t ze l l  
p rope l l e r s  are subjec t  t o  t h i s  type of f a i l u r e .  

3. Review the  design c r i t e r i a ,  q u a l i t y  con t ro l  p rac t i ces ,  and 
overhaul i n s t ruc t ions  i n  order  t o  assure airworthiness  
s tandards.  

Our t e c h n i c a l  staff i s  ava i l ab le  f o r  any f u r t h e r  information or  
a s s i s t ance  they  may be a b l e  t o  provide on t h i s  problem. 

These recommendations w i l l  be re leased  t o  t h e  publ ic  on t h e  i s sue  
dute  shown above. 



Honorable John H. Shaffer ( 3 )  

Reed, Chairman; Laurel, McAdam, and Illmyer, Members, concurred in 
the above recommendations. Burgess, Member, was absent not voting. 

By:Y ;Tolm €1. Reed 
Chairman 


