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Effect of Rolling Ratio and Niobium on Microstructures and
Properties of V-Ti Microalloyed Non-Quenched-Tempered Steel

Tan Li, Xiao Bo, Zheng Lining and Chen Shaohui
( Huaigang Special Steel Co. Ltd, Jiangsu Shagang Group, Huai’an 223002)

Abstract The microstructure and mechanical properties of V-Ti, Nb-V-Ti microalloyed non-quenched and tempered
steel were investigated by optical microscopy, scanning electron microscopy, transmission electron microscopy. The results
show that the impact toughness can reach 50 J when rolling ratio is greater than or equal to 10 in the Nb-V-Ti microalloyed
non-quenched and tempered steel. While the similar impact toughness is achieved when the rolling ratio reach and more
than 15 in V-Ti non-quenched and tempered steel. According to the same rolling ratio. it can be found that impact tough-
ness of Nb-V-Ti microalloyed steel is better than V-Ti non quenched and tempered steel. Niobium addition could raise the
coarsening temperature of austenite, effectively inhibit quick growth of austenite, and reduce the grain size and space of
pearlite lamellar. The rod cemenite gradually transformed into granular of spherical cemenite. Additionally, Nb could pro-
mote the precipitation of fine-dispersed carbides in V-Ti alloyed non-quenched and tempered steel. Therefore, after non-re-
crystallization region deformation, the Nb-V-Ti alloyed steel could obtain the fine dual phase structure with ferrite and
pearlite. and the relatively 900 C temperature large deformation could further improve the strength and toughness of Nb-V-
Ti non-quenched and tempered steel.
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Table 1 Chemical compositions of experimental V-Ti,Nb-V-Ti steels /%

e R C Si Mn S P v Cr Ti Nb ] N
V-Ti 0.41 0.55 1.25 <0.015 =<0.010 0.12 0.25 0.012 - 0.0009 0.015
Nb-V-Ti 0.39 0.57 1.25 <0.015  <0.010 0.09 0.25 0.011 0.015 0.001 0 0.015
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Table 2 Mechanical properties of non-quenched and tem-
pered steel with rolling ratio at 10

N R,/ R,/ A/ zZ/ K,/
m 0.2 w2
AR MPa MPsa % % J
V-Ti 926 640 18 32 38
Nb-V-Ti 920 633 21 47 52
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Fig1 Variation of mechanical properties of studied steel with
different rolling ratio

Fig2 Morphology of microstructure of Nb-V-Ti non-quenched and tempered steel with rolling ratio 5 (a) and 10 (b)
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Fig3 Microstructure of V-Ti(a) and Nb-V-Ti(b) non-quenched and tempered steel with rolling ratio 10
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HR Fig4 Microstructures of pearlite in V-Ti(a) and Nb-V-Ti(b) non-quenched and tempered
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