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During the investigation of two recent t ractor-semitrai ler  accidents, 
the National Transportation Safety Board has discovered a serious safety 
problem i n  the maintenance operation for  the replacement of tractor-tandem 
equalizer beam bushings. We believe t h a t  t h i s  problem should be brought 
t o  the at tent ion of a l l  commercial motor vehicle owners and maintenance 
personnel. 

Both accidents were the d i r ec t  r e s u l t  of the f a i l u r e  of the t ractor-  
tandem suspension equalizer beam. I n  each accident, f a i l u r e  occurred a f t e r  
maintenance personnel used a cut t ing torch t o  cut  the worn bushings from 
the equalizer beams while they were preparing t o  i n s t a l l  new bushings. The 
cut t ing torch produced cavi t ies  i n  the parent material  of the equalizer 
beam, which created s t r e s s  r a i se r s  through which f a i l u r e  occurred. 

The f i r s t  accident involved a f u l l y  loaded gasoline tanker. A s  a 
r e s u l t  of the accident, the vehicle was destroyed by f i r e  and the dr iver  
was burned t o  death. The second accident involved a loaded dump truck 
( t ractor-semitrai ler)  which struck a t r ee ,  jackknifed, and overturned. The 
dr iver  survived. I n  both accidents the t ractor-semitrai ler  suddenly, and 
without warning, went out of control and overturned. 

In  both accidents, loss of control resul ted from the f a i l u r e  of the 
le f t - s ide  tandem suspension equalizer beam. 
one of the three bushing holes. 
axles depends upon the s t ruc tu ra l  i n t eg r i ty  of the equalizer beams. (See 
Photograph 1.) In each accident, when the beam fa i l ed ,  the rear  axle rotated 
rearward on the l e f t  side,  which caused the t r ac to r  t o  s t e e r  uncontrollably 
toward the r igh t .  

Both f a i lu re s  occurred through 
The alignment of the tractor-tandem drive 

Inspection of the equalizer beams from both of the t r ac to r s  revealed 
cavi t ies  i n  the surface of the equalizer beam bushing holes. 
were oriented i n  a groove-like alinement, roughly pa ra l l e l  t o  the axis  of 

These cavi t ies  
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the holes. (See Photographs 2 and 3.) Metallurgical examination of t he  
f a i l ed  bushing holes confirmed tha t  the cavi t ies  i n  the surface of the 
parent material  resulted from use of a cu t t ing  torch. Since the other 
bushing holes had similar cav i t ies ,  it is concluded t h a t  a cut t ing torc  
had been used t o  xemove the old bushings. The cavi t ies  i n  the paren 
material  created s t r e s s  r a i se r s  which i n i t i a t e d  the f a i l u r e  of the e 
i z e r  beam. After t h i s  inappropriate maintenance, the t r ac to r s  were 
t o  use. 
caused by minor road surface depressions, contributed t o  the f a i l u r e  of 

A t  the time of each accident, cold weather and impact loadings, 

equalizer beams. 

According t o  the suspension manufacturer, about 500,000 vehicles a re  
equipped with s imilar  suspensions. 
publish maintenance manuals and issue bul le t ins  which describe t h e  proper 
procedure for  removing and in s t a l l i ng  equalizer beam bushings. 
and bul le t ins  specify the use of sui table  presses and do not suggest t he  
use of flame-type cu t t ing  torches. 

Vehicle and suspension manufacturers 

The manuals 

It i s  important t o  emphasize tha t  the circumstances associated w i t h  
these two accidents must  be considered only a s  examples of what can happen 
as a r e su l t  of unorthodox maintenance and repa i r  pract ices .  The important 
lesson t o  be learned by these accidents is t h a t  the improper use of cu t t ing  
torches created s t r e s s  r a i s e r s  which adversely affected the s t rength 
charac te r i s t ics  of the equalizer beam. Furthermore, it should also be not 
t h a t  the indiscriminate application of heat t o  any heat-treated vehicle 
component, whether by cut t ing torch, by welding, or by heating i n  an ov 
can reduce strength charac te r i s t ics  or can cause the component t o  f a i l ,  
even without the occurrence of cavi t ies .  

The Safety Board has no reason t o  believe t h a t  the suspensions 
involved in the two accidents were inadequate components, u n t i l  they were 
exposed t o  damage by cut t ing torches. 
of these suspensions in use, and because of the strong probabili ty t h a t  
other vehicle maintenance personnel a r e  cu t t ing  the old bushings out  of t 
equalizer beams with cu t t ing  torches, the National Transportation Safety 
Board recommends t h a t  the Federal Highway Administration disseminate throug 
out the motor ca r r i e r  industry the following recommendations: 

However, because of the large nwber  

1. A l l  commercial-motor-vehicle maintenance and repa i r  personne 

(a) N o t  use cut t ing torches t o  remove equalizer beam 
bushings. (Recommendation H-74-1) 

(b) Follow the instruct ions i n  the maintenance manual 
bu l l e t in s  provided by the equipment manufacturers an 
use appropriate mechanical devices (presses, pu l l e  
etc.)  when removing and i n s t a l l i n g  a l l  bushings 
bearings. (Recommendation H-74-2) 
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2 .  A l l  commercial-motor-vehicle operators review t h e i r  past  
maintenance records t o  determine i f  there  has been any 
bushing or bearing removal and replacement, and thoroughly 
examine those components t o  ascer ta in  i f  they have been 
heated, i f  cavi t ies  have been produced, or otherwise 
damaged by a cut t ing torch, and if so, replace any compo- 
nents which have been subjected t o  a cnt t ing torch. 
(Recommendation H-74-31 

REED, Chairman, McADAMS, THAYER, BURGESS, and HAGEY, Members, concurred 
in the above recommendations. 

\I Chairman 

hc losu re :  

cc: Secretary DOT 
American Trucking Association 
International Harvester Company 
Hendrickson Manufacturing Company 




