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Abstract: The microstructure and V-precipi tate of 20MnSiV concrete steel through VN
alloying and Fe-V alloying are studied. In 20MnSiV steel with VN alloying there are more ferrite 
and Jess pearlite; the amount of V-precipitate increased obviously. For 20MnSiV steel produced 
with VN-alloying,, higher yield strength and lower impact transformation temperature will probably 
be achieved. 
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1 Foreword 
The traditional method of producing 
vanadium-containing microalloy steel is FeV 
alloying. If VN alloying is adopted, in the 
meantime of adding vanadium, the nitrogen 
content in the steel can be increased, i.e. the 
complex adding of vanadium and nitrogen is 
realized. In case of same vanadium content, 
the complex adding of vanadium and nitrogen 
can increase the yield strength of steel. On 
the condition that same strength level is 
reached, the complex adding of vanadium and 
nitrogen can reduce the adding amount of 
vanadium. 

This research work has studied the 
microstructure and V-precipitate of 20MnSiV 
steel through VN-alloying, in the same time, 
the comparison with FeV alloying was made. 

2. Test steel and test method 
The test steel was from the converter of Steel
Making Plant of Pangang using Pangang's 
own additives. The specimen was the steel 
bar produced by one of the rolling mills of 
Pangang. The specification and composition 
of steel bar is shown in Table l. 

a e T bl 1 C "ti on o om_j>OSI fS lB tee ar 
No. Dimension Chemical Composition 

mm 

c Si Mn 
A 25 0.22 0.65 J.52 

B 16 0.21 0.64 1.43 

c 20 0.23 0.44 J.35 

*C.,=C+Mn/6+V/5 

Cutting specimen from steel bar, observing 
the optical metallurgical structure, and 
measuring the data with IAS-4 image analyser 
(percentage of volume for various structures 
and d of average grain size for pro-eutectoid 
ferrite). Using duplex specimen of 
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0.023 
0.024 

0.012 

175 

Remark 

s I v N C,. 

0.021 0.058 0.0060 0.48 VN 
0.037 0.048 0.0074 0.46 VN 
0.018 0.058 0.0026 0.47 FeV 

secondary-degree carbon, observing the 
structure of precipitate under H800 electronic 
microscope, measuring the amount of 
precipitation vanadium and solid 
solution vanadium with the method 
of electrolytic phase analysis. 












