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In a l e t t e r  t o  t h e  Federal Aviation Administration dated April 25, 
1978, t h e  National Transportation Safety Board expressed i t s  concern 
about mult iple  t i r e  f a i l u r e s  on wide-bodied a i r c r a f t ,  such as t h a t  
experienced by t h e  Continental  A i r  Lines D C - 1 0  a t  Los Angeles In te rna t iona l  
Airport on March 1, 1978. Your response, dated May 23 ,  1978, de t a i l ed  
several  ac t ions  which t h e  FAA had underway o r  was planning t o  i n i t i a t e .  
The Safe ty  Board acknowledges these  ac t ions  as a s t e p  toward reducing 
the p o t e n t i a l  r i s k  of t i r e  failures. 
hearing, which was convened on May 30, 1978, a s  p a r t  of the  inves t iga t ion  
of  t h e  DC-10 accident ,  e l i c i t e d  much testimony regarding f ac to r s  which 
can a f f e c t  t i r e  s a f e t y  and r e l i a b i l i t y ;  and as a r e s u l t ,  we bel ieve t h a t  
addi t ional  regula tory  o r  advisory ac t ions  a re  needed i n  t h e  a reas  of 
design s tandards,  q u a l i f i c a t i o n  t e s t i n g ,  q u a l i t y  cont ro l  during manufacture, 
and operat ional  limits. 
as new t i r e s .  

However, the  Safe ty  Board's publ ic  

Our concerns apply t o  re t readed t i r e s  a s  well 

From t h e  hear ing testimony, it became evident t h a t  some confusion 
exists within t h e  indus t ry  regarding t h e  s ign i f icance  of a t i r e ' s  r a t ed  
load, a s  defined by t h e  Ti re  6 R i m  Association, and t h e  consideration 
given when mating a p a r t i c u l a r  t i r e  with air f rame design and intended 
operat ions.  For example, under current  p r a c t i c e s ,  a t i r e  may be used on 
an a i rp l ane  i f  t h e  maximum calculated s t a t i c  load does not  exceed t h e  
t i res '  r a t ed  load; maximum calculated s t a t i c  load i s  based on equal load 
d i s t r i b u t i o n  between those t ires which are mounted on t h e  same axle .  No 
margin i s  required f o r  poss ib le  overload from unequal load d i s t r i b u t i o n  
which can be created by normal d i f fe rences  between the  two t i res .  These 
a re  d i f f e rences  i n  def lec t ion  c h a r a c t e r i s t i c s  between t i r e s  from d i f f e r e n t  
manufacturers, d i f f e rences  i n  r e t r ead  l e v e l s ,  d i f fe rences  i n  i n f l a t i o n  
pressures ,  d i f fe rences  i n  outs ide diameters,  and d i f fe rences  i n  wear. 
In add i t ion ,  no margin i s  provided f o r  poss ib l e  overload caused by t h e  
angle at  which t h e  landing gear contacts  t h e  a i r p o r t  sur face .  
t h a t  s t e p s  must be taken t o  insure  t h a t  such f a c t o r s  a r e  considered when 
t i r e s  a r e  se l ec t ed  and when maintenance and operat ional  p rac t i ces  a r e  
es tab l i shed  f o r  t h e  a i r c r a f t ' s  se rv ice  l i f e .  

We be l ieve  
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The minimum performance standards f o r  a i r c r a f t  t i r e s ,  as es tab l i shed  
by TSO-C62b, have not been revised s ince  1962. The ex i s t ing  standards 
do not r e f l e c t  the  current  s t a t e  of t he  a r t  i n  e i t h e r  t i r e  development 
and t e s t i n g ,  o r  i n  a i r c r a f t  design a s  it a f f e c t s  t i r e  usage and operational 
s e rv i ce  l i f e .  
created by the  use o f  d i f f e ren t  t i r e s  on an a i rp lane  o r  by normal v a r i a t i o  
i n  i n f l a t i o n  pressure i s  not considered. Also c e r t i f i c a t i o n  t e s t  requirero 
a r e  not cor re la ted  w i t h  t he  t i r e ' s  ac tua l  se rv ice ,  including i t s  poten t ia l  
r e t r ead  l i f e ,  t o  r e l a t e  the  design's r e s i s t ance  t o  carcass  fa t igue  t o  an 
es tab l i shed  l i f e  l i m i t .  Furthermore, t he  TSO requi res  t h a t  only one 
t i r e  of a given design be t e s t ed ,  and t h i s  may be e i t h e r  a preproduction 
o r  an ea r ly  production t i r e  which may not be representa t ive  of t i r e s  
produced a t  o ther  times during the  production period. 
bel ieves  t h a t  a l a rge r  sample should be t e s t ed  t o  assure  conformance 
w i t h  design and qua l i ty  standards.  

For example, the  t i r e ' s  a b i l i t y  t o  withstand overloads 

The Safety Board 

Since 'ISO-C62b appl ies  only t o  new t i r e s ,  t he re  i s  even l e s s  cont ro l  
over the  design and q u a l i t y  of  retreaded t i r e s  than over new t i r e s .  
Standards a r e  needed t o  assure  t h a t  changes such a s  t read  design, rubber 
composition, breaker p ly ,  o r  s k i d  depth do not adversely a f f e c t  the  
t i r e ' s  performance o r  projected serv ice  l i f e .  
disclosed t h a t  some re t read  manufacturers do qua l i fy  new re t read  designs 
by l imited t e s t i n g  on a voluntary bas i s .  

Testimony a t  the hearing 

In addi t ion ,  cur ren t ly  the re  a re  no methods of nondestructive 
inspection ( N D I )  ava i lab le  t o  insure s a t i s f a c t o r i l y  t h a t  carcasses  
intended f o r  r e t r ead  a re  f r e e  of defects  which can produce premature 
f a i l u r e .  Although it has l imi t a t ions ,  t he  holographic process has been 
used t o  de tec t  flaws o r  damages i n  the  t r ead  a rea  of the  carcass  before 
re t reading  the t i r e  o r  re turning it t o  serv ice .  
specify N D I  f o r  a l l  t i r e s  e i t h e r  before o r  a f t e r  re t reading .  Although 
r e j e c t i o n  r a t e s  a re  between 3 and 4 percent f o r  the typ ica l  a i r c r a f t  
t i r e ,  one spec ia l  design t i r e  has a 30-percent r e j ec t ion  r a t e .  NDI by 
holography cos t s  about $15.00 per t i r e .  Other methods of N D I ,  such a s  
u l t r a son ic  and X-ray, have a l so  proven e f f ec t ive  f o r  de tec t ing  c e r t a i n  
flaws i n  d i f f e r e n t  p a r t s  of a t i r e .  None of these ,  however, have proven 
e f f e c t i v e  i n  de tec t ing  common flaws, such as  bead damage o r  fa t igue  i n  
the  p ly  s t ruc tu re  of the  sidewalls.  U n t i l  e f f ec t ive  N D I  techniques a r e  
developed, the  Safety Board believes t h a t  a conservative,  s a fe  upper 
l i m i t  should be s e t  f o r  the  number of re t read  cycles allowed f o r  each 
model t i r e .  

Some users  already 

Therefore,  the  National Transportation Safety Board recommends t h a t  
t h e  Federal Aviation Administration: 

Assess current  t i r e  r a t ing  c r i t e r i a ,  as used by the  Ti re  & R i m  
Association and as  in te rpre ted  by airframe designers and 
Federal standards,  i n  terms of compatibi l i ty  of t i r e ,  a i r f r  
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and intended operation t o  assure  t h a t  adequate margins a re  
provided f o r  a l l  normal condi t ions.  
Action) (A-78-67) 

Upgrade Technical Standard Order C-62b t o  r e f l e c t  cur ren t  
engineering p rac t i ces  and operat ional  conditions i n  both t h e  
spec i f i ca t ions  for  performance standards and c e r t i f i c a t i o n  
t e s t  requirements. (Class I1 P r i o r i t y  Action) (A-78-68) 

Insure t h a t  t h e  t i r e  i s  compatible with t h e  airframe by 
considering t h i s  compat ibi l i ty  during t h e  a i rp lane  c e r t i f i c a t i o n  
T i re  loads which r e s u l t  from design p e c u l i a r i t i e s  and normal 
v a r i a t i o n s  i n  maintenance and operat ional  p rac t i ces  must be 
considered. (Class I1 P r i o r i t y  Action) (A-78-69) 

Issue a new Technical Standard Order t o  spec i fy  performance 
s tandards and qua l i f i ca t ion  tes t  requirements f o r  re t readed 
t i r e s .  (Class I1 P r i o r i t y  Action) (A-78-70) 

Prohib i t  d i f f e ren t  model t i r e s  o r  t i r e s  manufactured by 
d i f f e r e n t  manufacturers from being mounted on the  same axle  
where d i f f e r e n t  c h a r a c t e r i s t i c s  between such t i r e s  can a f f e c t  
t i r e  loading under normal operating condi t ions.  (Class I 
Urgent Action) (A-78-71) 

Require t h a t  operator  maintenance and operat ional  p rac t i ces  
regarding t i r e  usage, such a s  t a x i  speeds and d is tances  and 
i n f l a t i o n  pressures ,  a r e  i n  accordance with t h e  t i r e  manufacturers'  
recommendations. (Class I1 P r i o r i t y  Action) (A-7s-72) 

Expedite t h e  development of a nondestructive inspect ion 
technique which would de tec t  flaws i n  t i r e  carcasses .  
nondestructive inspect ion f o r  new and retreaded t i r e s  and 
develop c r i t e r i a  based upon such inspection t o  withdraw a 
f a u l t y  t i r e  from serv ice .  (Class I1 P r i o r i t y  Action) (A-78-73) 

In t h e  interim, e s t a b l i s h  a s a f e  upper l i m i t  f o r  the  number of 
r e t r ead  cycles allowed each model t i r e .  (Class I1 P r i o r i t y  
Action) (A-78-74) 

(Class I1 P r i o r i t y  

Require 

KING, Chairman, blcADAMS, HOGUE, and DRIVER,  Members, concurred i n  
t h e  above recommendations. 


