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Effect of Nb- and V- Microalloying on Hot Workability of
High Carbon Steel

Liu Ping, Li Feng, Chen Aimei and Shi Fengwu
( Technical Center, Baotou Iron and Steel ( Group) Corp, Baotou 014010)

Abstract The reduction of area and tensile strength of ®10 mm x 120 mm specimen drilled and turned from 280 mm
% 380 mm cast billet of 0. 03Nb, 0. 03Nb-0. 02V and 0. 05V Microalloyed 0. 75 ~ 0. 78C high carbon steel have been tested
at 1300 ~800 °C by Gleeble 1500D thermal simulation machine. Results showed that the hot plasticity of V-steel in first
brittle zone =1 200 C and third brittle zone 1 000 ~ 800 C was better than that of Nb-steel and Nb-V steel. It was indica-
ted by scanning electron microscopy and energy spectrum analysis that Fe-Nb-C eutectic existed in cast billet of Nb- steel,
and Fe-Nb eutectic existed in cast billet of Nb-V steel added V.
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Table 1 Chemical composition of test steels / %

wme e c Si Mn P S Nb v N

Nb-4H 1*  0.75~0.78 0.62~0.73 0.94~1.14 <0.02 <0.01 0.03 - 0.005 0 ~0.006 5
Nb-V 48 2'  0.75-0.78 0.62~0.73 0.94~1.14 <0.02 <0.01 0.03 0.02 0.005 0 ~0.006 S

V- 4 3*  0.75~0.78 0.62~0.73 0.94~1.14 <0.02 <0.01 - 0.05 0.005 0 ~0.006 5
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B2 FEREES: (a)Fe-Nb,Nb-V #555E ; (b) Fe-Nb-C, Nb- $REE
Fig.2 Morphology of eutectic; (a) Fe-Nb in cast billet of Nb-V steel; (b) Fe-Nb-C in cast billet

of Nb- steel
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Table 2 Reduction of area of 3 kinds of Microalloyed steels
at 900 ~1000 C /%

BE /€
Ll HE 1 000 950 900
Nb- 4 1* 74 56 41
Nb-V 2¢ 83 56 48
V- 3* 67 74 33
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Hot plasticity (a) and high temperature tensile strength (b) of 3 kinds of Microalloyed steels
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