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Effect of Nb and V on Microstructure and Mechanical
Properties in Hot-stamping Steel
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Abstract: The influence of micro alloy niobium ( Nb) and vanadium ( V) on microstructure and mechan—
ical properties in hotforming steel was investigated by optical microscope ( OM) scanning electron micro—
scope ( SEM) and transmission electron microscope ( TEM) .The results show that the volume fraction of
martensite or bainite in continuous annealing strip increased with the microalloying addition which would
promote the recrystallization nucleation ratio during the reaustenitizing process. therefore the microstruc—
ture would be refined effectively duringthe subsequent heat treatment process. The sizes of martensitic
packets and lath lamellar spacing reduce simultaneously with micro-alloying addition for the tested steel.
Though both Nb and V addition improve the mechanical properties the Nb-bearing steel shows poor tem—
pering stability compared with the V-bearing steel.
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Table 1 Composition analysis results of experimental steels ( mass fraction) )
C Mn Si Cr Ti Nb \ N B
1* 0.25 1.38 0.28 0.192 0.040 0.003 4 0.003 8
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Fig.1 Microstructures of continuous annealed samples ( Rolling direct)
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Fig.2 Microstructures of quenched and tempered samples ( SEM)
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Fig.3 Microstructures of quenched and tempered samples ( TEM)
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Fig.4 Mechanical properties of tested steels

\Y %, C
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C Ms 2 . 2 Nb.V Ms
v Ms v Table 2 The effect of Nb V on the Ms
23 °C. wyy, % wy /% w e 1% Ms/C
17 \Y 3# 1* 0.368 629 385.176
2# 0.02 0.370 419 384.424
Ms 170 C 3# 0.1 0.312 786 408.63
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Fig.5 Microalloying elements precipitating behavior v
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