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1  Introduction 

The majority of vanadium is present in 

titanomagnetite. Compared to the presence 

of iron in the crust (at the mass ratio of 

7.07%), the presence of vanadium appears 

very scarce (at the mass ratio of 0.023%). Is 

this a special providence of God? Trace 

amount of vanadium present in the steel can 

play a significant role in performance 

improvement. 

Now, the overwhelming majority of 

vanadium produced is used in steel products 

to improve their performance. It is an 

important micro-alloying element and 

alloying element in the steel. The addition of 

vanadium into steel can enhance the strength, 

toughness and plasticity of steel, improve 

fabrication and service performance. It is 

relatively easy to control the precipitation 

strengthening effect of vanadium carbide in 

the interphase and ferrite. Vanadium 

carbonitride (V(C, N)) is used during 

reheating process of thermal treatment to 

refine the grain of austenite. The steel doped 

with vanadium is imparted with the effective 

anti-tempering softening behaviors during 

the tempering process. At present vanadium 

is widely used in the high strength hot rolled 

ribbed rebars, high-strength low-alloyed 

steel, alloyed structural steel, micro-alloyed 

forging steels, spring steel, steel bolts, 

super-high strength steel, die steel, high 

speed steel, martensite heat-resistant steel and 

other types. 

There is no doubt that vanadium 

discovered in the first half of the nineteenth 

century played a catalytic role in the 

development of alloyed steel in the twentieth 

century. In the latter half of the nineteenth 

century scientists began their research and 

development of alloyed steels and developed 

some technologies of alloyed steels: In 1868 

the first alloyed steel the self-hardened steel 

was made by Robert Mushet; In 1883, 

Robert Hadfield invented the famous 

high-manganese steel. During the early 

twentieth century, vanadium steel aroused 

attention from all people, as the vanadium 

steel was first implanted into the artificial 

bone joints. Another well-known application 

of vanadium steel is Ford Model T (front 

axle) in 1908. At that year Ford learnt 

advantages of vanadium steel from J. Kent 

Smith, a British metallurgist that its strength 

tripled that of raw steel with good toughness 

and cutting machining performance. 

Therefore Ford decided to build better and 

lighter Model T autos at lower costs with 

vanadium steels. The vanadium steels used 

in cars today differ from those used in 

Model T.  

Over 100 years of development, people 

have developed complete know-how on 




