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Abstract: In this paper, the development and production of 80 ksi (550MPa) V-N-Mo microalloyed 
steels at Gallatin Steel is discussed, along with the influence of Thermo-Mechanical Controlled 
Process (TMCP) parameters on the mechanical properties. Recrystallization Controlled Rolling 
(RCR) is used to hot roll 55 mm and 65 mm thin slabs at elevated temperatures, i.e., above the 
recrystallization stop temperature and then followed by accelerated controlled cooling (ACC) at 
cooling rates ranging from 10℃/s～45℃/s. With the use of RCR-ACC technique, the yield 
strengths have consistently achieved in excess of 80 ksi (550MPa), while maintaining good 
elongation. 
Keywords: thin slab; recrystallization; controlled rolling; accelerated cooling; vanadium; nitrogen; 
molybdenum. 
 

1 Introduction  

Gallatin Steel Company located at Ghent, 
Kentucky is a $360-million joint venture 
owned by U.S. based GerdauAmeristeel 
(Tampa) and Canadian based DOFASCO Inc. 
(Hamilton). The steel plant operates a state of 
the art SMS-CSP (Compact Strip Production) 
process for melting, casting and hot rolling of 
carbon steel. Major equipment includes a twin-
shell, DC arc furnace melt shop; a ladle 
metallurgy facility (LMF); a single-strand CSP 
(Compact Strip Production) caster. The caster 
was originally designed for casting 50mm thick 
thin slabs at widths ranging from 1066mm to 
1575mm. A 213.4m long roller hearth furnace; 
and a high-speed, six-stand (2.25 Mt/a rated 
capacity) hot strip mill, capable of producing 
steel strip at thickness from 1.52mm to 
17.15mm. Although the plant began operation 
in 1995 with a design capacity of 1.1 million 
short tons, Gallain Steel shipped a record 1.52 
million short tons in 2004. One of the reasons 
for this excellent operating performance is that 
a bottleneck at the caster was eliminated when 
Gallatin Steel developed and implemented its 
own dynamic secondary spray cooling system 
that allows higher casting speeds up to 6.10 
m/min for 65mm slabs.  

 
Gallatin Steel’s hot strip mill, equipped with 

CVC work roll shifting and bending, is fully 
capable of producing hot steel strip with 
excellent shape and desired gauge profile. Over 
the past five years, as part of a strategic 
program for making Gallatin Steel a viable 
contender in the U.S. market, much effort has 
been directed towards the development of 
higher value added higher strength HSLA 
steels. In particular, the demand from the 
market for HSLA Grade 80 (80ksi) has 
increased dramatically over the last couple of 
years. This growth was precipitated and driven 
by the economic advantage of using high 
strength steels for weight reduction in 
structural and automotive applications.  

In recent years there has been a 
considerable amount of work directed towards 
the development of high strength steels. 
Conventional controlled rolling techniques 
have been commercially employed by both 
mini mills and integrated steelmakers to hot 
roll HSLA steel strip and plate below the 
Crystallization Stop temperature (Tnr) with 
finishing temperature typically below Ar3 

  




