
NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 

I S S U E D :  September 2 7 ,  1978 

S A F E T Y  RECOMMENDAT I O N  ( S )  

R-78-53 

Pres ident  and- Chief Executive Off icer  
Association of American Railroads 
1920 L S t ree t ,  N.W. 

_--__1- Washington, D.C .  20036 

About 2 : l Q  a . m . ,  on February 24, 1978, 1 9  c a r s  and a locomotive 
u n i t  of Auto-Train No. 4 de ra i l ed  on t h e  Seaboard Coast Line Fai l road 
(SCL) t r a c k  a t  Florence,  South Carolina.  Twenty-four of t he  503 
passengers were in jured .  The t o t a l  accident  damage was estimated t o  
be $774,029. 11 

The acc ident  r e s u l t e d  from a locomotive a x l e  f a i l u r e  which 
or ig ina ted  from an undetected i n t e r n a l  d e f e c t  t h a t  developed during 
t h e  manufacturing process.  
motor-wheel-axle assembly i n s t a l l e d  i n  the  No. 2 pos i t i on  on t h e  
de ra i l ed  locomotive u n i t .  Manufactured by Bethlehem S t e e l  Corporation 
i n  kIay 1972 t o  spec i f i ca t ions  prescr ibed by t h e  Association of 
American Rai l roads '  (AAR) Manual of Standards and Recommended P r a c t i c e s ,  
t h e  a x l e  f i r s t  w a s  mounted i n  January 1973 on another Auto-Train 
Corporation locomotive. The SCL removed the  a x l e  twice f o r  recondi t ioning 
p r i o r  t o  t h e  acc ident .  Each time, t h e  ax le  was t e s t e d  by t h e  magnetic 
p a r t i c l e  method prescr ibed by t h e  AAR f o r  an ax le  t o  be recondi t ioned,  
and each t i m e  t h e  a x l e  was found t o  be i n  acceptable  condi t ion.  The 
a x l e  a l s o  had been u l t r a son ica l ly  t e s t e d  by t h e  Bethlehem S t e e l  
Corporation a t  t h e  t i m e  of manufacture, as required by the  A&?. 
Ultrasonic  t e s t i n g  is used t o  i d e n t i f y  any voids  i n  t h e  a x l e  which 
may have been produced a t  t h e  t i m e  of manufacture. 
e f f e c t i v e  f o r  de tec t ing  voids  from which progressive f r a c t u r e s  
r a d i a t e  . 

The f a i l e d  axle  was p a r t  of t h e  t r a c t i o n  

I t  i s  e spec ia l ly  

- l/ For more de t a i l ed  information on t h i s  acc ident ,  read "Railroad 
Accident Report--Derailment of Auto-Train No. 4 on Seaboard Coast 
Line Rai l road,  Florence, South Carolina,  February 24 ,  1978," 
(i?TSB-RAR-78-6). 
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Postaccident ,  meta l lurg ica l ,  chemical, and mechanical t e s t s  d i sc losed  
p reex i s t en t  craclcs and voids i n  the ax le ,  some of which were produced 
when the  a x l e  was manufactured. Ultrasonic  t e s t i n g  could have detected 
the  voids and cracks i n  the ax le  had the  ax le  been so t e s t ed  when i t  was 
temporarily removed from serv ice .  Ins tead ,  the AAR's prescribed magneti 
p a r t i c l e  method was used, and the flaw remained undetected because the  
r a d i a t i n g  cracks had not  ye t  reached the ax le  surface.  

Since t h e  procedures and t e s t  methods cu r ren t ly  prescribed by 
the  A&R f o r  u s e  on used locomotive ax les  f a i l e d  t o  d e t e c t  t h i s  
de fec t ive  ax le ,  t he  Safety Board be l ieves  the  procedures f o r  t e s t i n g  
and inspec t ing  used ax le s  should be amended to  requi re  t h a t  
ax le s  be  i n t e r n a l l y  inspected and those with de tec tab le  i n t e r n a l  
de fec t s  be removed from se rv ice  to avoid se rv ice  f a i l u r e .  Therefore, 
the  National Transportat ion Safety Board recommends t h a t  the Association 
of American Railroads: 

Amend the  procedures f o r  t e s t i n g  and inspec t ing  used 
locomotive u n i t  ax l e s  before they are remounted to  in su re  
t h a t  i n t e r n a l  de fec t s  can be detected.  (Class 11, P r i o r i t y  
Action) (R-78-53) 

K I N G ,  Chairman, McADAHS, HOGUE, and DRIVER, Hembers, concurred 
in t he  above recommendation. 


