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Effect of Nb-V Microalloying on Phase Transformation
Behavior of High Carbon Steel

Shen Kui, Jiang Zhuojun, Yu Xuesen and Zhang Yu
(Institute of Research of Iron & Steel,Sha steel , Zhangjiagang 215625)

Abstract  Effect of Nb-V addition (Nb 0 ~0.072% , V 0.09% ~0.12% ) on austenite grain growth behavior of
high-carbon steels (0.70% ~0.73%C) in 900 ~1 200 C is studied, and the continuously cooled transformed curves of
steel are investigated by Gleeble-3800 thermal-mechanical simulator, and the influence of cooling rates on microstructure
and hardness of steel is investigated using optical microscope and hardness tester. The results show that with increasing Nb
and V content in steel the austenite grain size is fining and grain grown tendency of the steel is smaller,and CCT curves
move to the lower right, and the formation and end point of bainite and martensite shift towards low cooling rate, the end

point decreases from 8 °C/s to 3 °C/s,and the hardness of sample increase with increase of Nb/V content.
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Table 1 Chemical compositions of test steels /%

g C Si Mn P S Cr \Z Nb
1* 0.73 0.20 0.65 0.0081 0.0020 0.30 0.12 0.072
2* 0.70 0.20 0.65 0.0078 0.0018 0.30 0.12 0.035
3* 0.71 0.20 0.66 0.0078 0.0020 0.30 0.12 -
4* 0.72 0.22 0.62 0.0065 0.0052 0.22 0.09 —
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Fig. 1 Effect of heating temperature for 1 h on austenite grain
size of Nb-V microalloying high carbon steel
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Fig.2 Morphology of austenite grains in Nol 0. 072Nb-0. 12V (a),No2 0. 035Nb-0. 12V (b),No3 0. 12V (c),No4 0. 09V steel
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Fig.3 Relationship between austenite grain size and heating
temperature
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Fig.4 CCT curves of the tested steels

Fig.5 Transformed microstructures of tested steels produced with cooling rates 3 ~12 C/s
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Fig.6 Effect of cooling rates on hardness (HV5) of test steels
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