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Abstract: The contrast experiment of rolling heavy plate in Shougang is carried out between V-N 
microalloyed and V microalloyed steel. It is confirmed that not only the strengthening effect of V 
element is improved, but also the ferrite grain size becomes smaller with the increase of nitrogen 
content in the V-contained steel. The results have demonstrated that it has no disadvange to the 
performances of the steel. The heavy plates, 60 mm and 70 mm thickness, are manufactured with 
V−N microalloying combined with controlled rolling replacing the heat treatment processes. The 
performances of plate meet the requirements of Q390E steel. 
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Introduction 

With the quick development of economy, the 
tremendous requirement of high-strength heavy 
plates is rapidly increasing. The traditional 
manufacturing processes of high-strength 
heavy plate are microalloying combining with 
expensive heat treatment after rolling which 
increase manufacturing costs sharply. In this 
paper, through microalloying route and 
controlled rolling processes, high-strength 
heavy plates are achieved by eliminating 
expensive heat treatment procedures.　 

In the course of research, we found that both 
advantages and disadvantages are coexist with 
V microalloyed steel. One of the main 
drawbacks of V microalloying are that the 
actual strengthening effects of V microalloying 
element exhibit less than expectation, or the 
potential of V microalloying element can't be 
utilized fully. Based on the considerable 
experimental analyses, the main reason why V 
additions can not exhibit its actual 
strengthening effects is that almost all V prefer 
to solution rather than precipitation, so the 
effects of the precipitation strengthening of 
V(C,N) are weak. A technically very important 
findings and further studies show that the 
amount of precipitates of V(C,N) may 
considerably increase with the increase of the 

nitrogen content, so the precipitation 
strengthening of V increase on the while. So in 
order to demonstrate the strengthening effect of 
V and to meet the performance needs of plates, 
esp. heavy plate, we increase the additions of 
nitrogen by adopting V-N microalloying route 
in manufacturing heavy plate in Shougang. 

 
1  Strengthening Effects of V-N 

microalloying and V Microalloying 

In order to analyze the strengthening effects 
between high-N V-steels and low-N V-steels, 
V-N microalloying and V microalloying 
process routes are conducted, and respective 
strengthening characteristics are compared and 
analyzed carefully. 

 
1.1  Chemical composition　 

The main chemical compositions of steels 
studied are given in Table 1. The carbon 
content of both steels, as shown from Table 1, 
is　0.13%, but the microalloying means of two 
steels are different, which are microalloyed 
with V and V-N respectively. Although the V-
additions are almost equivalent, the N content 
varies sharply. The rests chemical compositions 
are consistent with GB/T 1591 standard. 

 




