
         International Seminar 2005 on Application Technologies of Vanadium in Flat – Rolled Steels             - 105 - 
 
 

Analysis on Vanadium's Impact on 

Metallographic Transitions of HSLA Steel 

Liu Yong1，Zhang Zhongping1，She Guangfu1，Zhou Liquan2，Yu Wanhua2，Han Jingtao2 

1．Hot-strip mill of PZH New Vanadium & Steel Company Ltd; 
2．Material & Engineering College of Beijing University of Science and Technology 

 

Abstract: HSLA vanadium steel is a kind of steel with rapid development due to its 
comprehensive good properties. P510L is taken as an example in this paper to discuss the impact 
on metallographic transitions in over-cooled austenite of vanadium steel under different cooling 
speeds. The lower temperature of austenite receives higher austenite changing temperature and 
bigger ferrite phase area while higher temperature for austenite receives lower changing 
temperature and smaller ferrite area. Through SEM experiment, the existence of vanadium 
precipitation and precipitation strengthening as well has been proved.　 
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1  Introduction 

Low alloy steel is one of the most rapidly 
developed and most featuring steel grades in 
recent years. It has become the most 
produced, applied and economic steel. The 
stipulated minimum yield strength is 275MPa 
with maximum value of 1035MPa. Such 
category of steel is made by adding a small 
portion of alloy element in carbon steel, 
which can make the steel having high 
strength, good toughness, high weldability 
and strong formality and erosion resistance 
under hot rolling or heat treatment.  

Normal elements for alloyment are those 
strong carbide combination element as Ti, Nb 
and V. Nb is most widely applied and enjoys 
most researches due to the fact that it can 
effectively condition various physical 
metallurgy factors and have the biggest 
refinement and precipitation strengthening in 
traditional controlled rolling process. 
However, there has never been a termination 
to research and development of Ti-alloyed 
and V-alloyed microstructural steels, 

whatever the steel is either made by singular 
Ti or V addition or addition of both Ti and V , 
even with Nb.  There have different functions 
and impacts on steel structures since the 
physical metallurgical characteristic of Ti, V 
and Nb are not the same. Please see table 1. 

Compared with Nb and Ti, the main 
features of V are: 

(1) Big V(C,N) solubility , more apparent 
at high temperature. This means a lower 
V(C,N) soluble temperature or most V can be 
soluble at a giving temperature.　 

(2) There is big difference in solubility 
between V carbide and V nitride, which is 
opposite to Nb and close to Ti. The fact that 
the solubility of VN is smaller in two 
magnitude order than VC, which shows N 
plays a decisive role in V microalloyed steel, 
in particular for promotion of precipitation 
strengthening.  

It has been referred as follows in table 2 
the formation temperatures of typical 
carbonitrides  at the beginning stage. 




