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Tank car industry uses their current steel (TC 128) in normalized (heat-treated) condition; 
in general normalization increases fracture toughness of steels at low temperatures. Our steel 
does not need to be normalized because it possesses remarkable high low-temperature fracture 
toughness in as-rolled condition. However, to conform to UTLX current standards we 
normalized the steel and tested the strength in as-received and normalized (heated at 900°C for 
one hour and air cooled) conditions and fracture toughness in as-received condition. 

 
The ultimate tensile strength (UTS) of the tank car steels should meet 80 ksi target. The 

UTS strength of both steels in as-received and normalized conditions exceeded this requirement 
(Table 2). The ductility of the steels was very high; elongation to failure exceeded 30%. The 
absorbed fracture energy of the steels in as-received condition was excellent; steel specimens did 
not fracture during the Charpy absorbed fracture energy tests down to -30°F (Figure 2). The 
absorbed fracture energy was high down to -80°F. The current standard for tank cars steels 
requires only 20 ft-lbs at -30°F.  

 
Table 2. Tensile properties of UTLX3 and UTLX4 steels 

Steel UTLX3 UTLX4 
 As-Received Normalized As-Received Normalized 

Yield Strength 
(0.2% off-set), Ksi 

73 67 81 71 

Ultimate Tensile 
Strength, Ksi 

88 82 89 81 

Elongation to Failure, % 35 36 38 32 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 2. Charpy absorbed fracture energy for as received UTLX3 and UTLX4 steels 
  

Since welding is very important during tank-car production, the welding of our steels was 
studied under laboratory (at Edison Welding Institute) and shop (at UTLX plant) conditions with 
welding consumables currently used for tank car construction.  Two welding procedures were 
used: laser welding and submerged arc welding. The laser welding was done autogenously, i.e., 
no filler or flux were used. Different levels of heat input (as a function of laser power and laser 
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In general, the stress relief is not needed for low-carbon steels such as our “super-tough” 

steel; however, the tank-car code requires the stress relief of welded steels. UTLX is working 
with American Association of Railroads Standard Committee on changes in the tank-car code for 
some of the tank cars to allow the use of welding without stress relief for construction of tank 
cars. Elimination of this procedure would result in significant energy savings in tank car 
industry. Then UTLX will build one or more experimental tank cars with our NUCu70ST steels.   
 
Summary   

• Two new experimental heats of our supertough steel were produced and tested by 
Northwestern University and UTLX. The mechanical properties met the tank car 
specifications while fracture toughness of the steel at low temperature significantly 
exceeded these specifications. 

• The steel in as-welded condition has excellent fracture toughness. The stress relief heat 
treatment results in reduction in fracture toughness. The source of this reduction is under 
investigation. 

• UTLX is working to change AAR Tank Car Code to eliminate stress relief after welding 
of the tank cars built with supertough steel since stress relief is not needed for low carbon 
steels. Elimination of this procedure would result in significant energy savings in tank car 
industry.  
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