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Study on Microstructure and Properties of Vanadium Titanium
Gray Cast Iron with Different Compositions

SUN Lan, XIAN Guang, JIANG Fan, FAN Hongyuan
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Abstract: The vanadium-titanium gray cast iron brake drum was cast by effective control of composition design, batching,
melting and pouring. The microstructure and properties of the brake drum with different composition were studied. The
results show that with the increase of vanadium and titanium content, the graphite is refined and the graphite form changes
from A type to D type. With the increase of vanadium and titanium content, the strength and hardness of gray cast iron
increase, but the thermal conductivity decreases. When the content of carbon, silicon, vanadium and titanium increases
further, coarse and thick flake or block graphite will appear, and the strength and hardness will decrease significantly. The

tensile strength, hardness and thermal conductivity of gray cast iron can be improved by controlling the content of

vanadium and titanium.
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Tab.1 Measured content of C, Si, V, Ti in vanadium
titanium gray cast iron

RS Cc Si Vv Ti
1# 2.99 1.80 0.14 0.048
2# 3.03 1.72 0.18 0.056
3# 3.10 1.80 0.22 0.098
4# 3.28 1.81 0.19 0.180
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Fig.1 Graphite morphology of vanadium titanium gray cast iron with different compositions
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Fig.2 Hardness and tensile strength of vanadium titanium gray
cast iron with different compositions
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Tab.2 Thermal conductivity of vanadium titanium gray
cast iron with different compositions

. ECE &S FHRAK R C,
/(mm?/s) /(W-m"-K") /(J/g-K*)
1# 15.790 39.939 0.352
24 13.319 34.507 0.363
3# 12.960 33.759 0.357
44 18.330 44.739 0.348
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