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Abstract: The effects of vanadium ( V) micro-alloying on the properties of Z-beam with high strength and
weather—esistance were researched according to the mechanical properties tests and precipitated phase a—
nalysis for the Z-heam samples prepared under different contents of vanadium and nitrogen by medium-
frequency induction furnace. The results show that V has the effects of refinement and precipitation
strengthening in the Z-beam and addition of nitrogen can enhance the transformation of V from solid solu—
tion to precipitation phase increasing the precipitation strengthening of V.It is also evidenced that the fin—
ish-rolling temperature is sensitive to the precipitation strengthening of vanadium and nitrogen. A higher
precipitated V( C N) content and yield strength of the Z-beam can be obtained at a lower finish+olling
temperature with the best matching between strength and plasticity of the Z-beam at about 850 °C.
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Table 1 The main chemical compositions of the tested samples )
C Si Mn Cr Ni Cu A% N
1* 0.06~0.10 0.40 0.71 3.00~4.00 0.10~0.40 0.37 0.06 0.008 0
2# 0.06~0.10 0.41 0.70 3.00~4.00 0.10~0.40 0.38 0.10 0.008 0
3# 0.06~0.10 0.35 0.68 3.00~4.00 0.10~0.40 0.38 0.10 0.017 1
4* 0.06~0.10 0.37 0.68 3.00~4.00 0.10~0.40 0.39 0.10 0.024 5
2
Table 2 Results of the tested steels
w/ %
R, /MPa R, /MPa Al% / /C
A\ N V(C N)
1* 0.06 0.008 0 0.025 8 340 600 26.0 9.5 850
2# 0.10 0.008 0 0.027 7 364 638 25.0 10 850
3# 0.10 0.017 1 0.076 6 458 713 21.5 10 850
4-1 0.10 0.024 5 0.089 3 593 855 12.5 11 750
4-2 0.10 0.024 5 0.084 6 578 779 18.5 10 850
4-3 0.10 0.024 5 0.081 1 512 805 18.0 9.5 950
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Fig.1 Microstructure morphologies of tested samples
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Fig.2 Relationship between finish—rolling temperature and

strength—plasticity of Z-beam (0.10%V 0.024 5%N)
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Fig.4 Relationship between finish-rolling temperature
and the content of precipitated V( C N)
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Table 3 Size distribution of precipitated V( C N)
1%
<20 nm  20~50 nm 50~150 nm  >150 nm /C
4-1 40 17 28 15 750
4-2 39 17 24 20 850
4-3 34 13 26 27 950
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