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INTRODUCTION 

Vanadium is best known as an eminent element for strong and easy controllable precipitation strengthening. 
The principal reason for this is the relatively large solubility product of its carbo-nitrides resulting in a lower 
solution temperature and a larger capacity to dissolve them at elevated temperatures. A special feature of V as 
compared to Nb is that its nitride is much less soluble than its carbide and this gives N a very important role in 
V-steels, especially in their precipitation strengthening. In order to maximise the precipitation strengthening it is 
necessary to understand the roles of nitrogen and carbon in formation of high volume fractions of finely 
dispersed carbonitrides. Previous data strongly indicate that the role of nitrogen is clear1

• It has been 
demonstrated that the yield strength increases almost linearly with increasing nitrogen content for given 
vanadium and carbon levels making N an eminent choice for strong and easily controllable precipitation 
strengthening2

• Carbon content has usually been considered not relevant to precipitation strengthening when the 
precipitation occurs in ferrite. This was deduced from the fact of very restricted solubility of carbon in ferrite 
(which is normally supposed to be independent of the total carbon content in the steel). Most published 
literature does not suggest that differences in carbon contents in the range for structural steels (0.04-0.3%) 
should affect significantly the response of vanadium in .these steels3

. However, this viewpoint must be revised in 
the light of the later work2

• 

Recent studies at SIMR4 and literature data5
•
7 strongly suggest that vanadium can also by effectively used for 

ferrite grain refinement. There is also evidence that vanadium promotes the formation of acicular ferrite 
rnicrostructure steels8

• It ~~s suggested that the VN particles which precipitated inside austenite grains 
during/or after hot rolling sho"Y strong potential for nucleation of intragranular ferrite. Although, vanadium does 
not readily precipitate in austenite, the precipitation process can be enhanced with increasing nitrogen in the 
steel or by plastic deformation (strain-induced precipitation). In the case of precipitation in ferrite, the Baker
Nutting (B-N) orientation relationship is observed between the V(C,N) particles and matrix9

• This fact may be 
very important for the nucleation of ferrite on cooling as the interfacial energy between ferrite and vanadium 
nitride is very low for the B-N relationship. In fact, intragranular ferrite idiomorphs were observed to nucleate 
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