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Abstract The strengthening mechanism of effect of vanadium on structure and properties of hot rolled rebar (0. 21 ~
0.23C, 1.33 ~1.50Mn) has been studied by alloying using V-N and ferrovanadium alloy. Results showed that the me-
chanical properties of 0. 06V rebar were up to the requirement of HRB400 grade and HRBS00 grade rebar with alloying re-
spectively by using ferrovanadium alloy and V-N alloy; with same vanadium content, the ratio of precipitates in rebar al-
loyed by V-N alloy was by 83% ~ 110% more than that alloyed by ferrovanadium. The precipitate strengthen effect in rebar
alloyed by V-N was stronger than that in rebar alloyed by ferrovanadium alloy, and main precipitate was V(CN) with less
VC. The structure of rebar alloyed by V-N alloy was finer and the steel rebar had plenty of free nitrogen with obviously age-

ing phenomena.
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Table 1 Chemical compositions of test steels / %

MRTE C S Mn S P \4 Al N
XV 0.21 0.44 1.34 0.027 0.025 <0.010 0.003 2 0.006 1
#4k 0,21 0.53 1.33 0.028 0.026 0.061 0.0040 0.006 1

VN 44 0.23 0.51 1.50 0.026 0.024 0.054 0.0037 0.009 4
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Table 2 Average mechanical properties of rolled test steels
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Table 3 Structure parameters of precipitates
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Table 4 Quantitative analysis results of vanadium precipi-
tates / %

ma mcE_ Ve V(CN) v BBV
LEGCE I N Ly
e 0.062 - - 0.013 21.0 21.0 0.049 79.0
gk 0.061 - - 0.015 24.6 24.6 0.046 75.4

YN44 0.054 0.003 5.56 0.0199 36.85 42.410.0311 57.6
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Table 5 Nitrogen content in hot rolled rebar
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#e% 47.0 25 18 43 91.5 4 10.7
Hgk  56.0 23 25 48 85.7 8 14.3
VNA&E& 94.0 47 26 73 77.7 21 22.34
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