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Effect of Micro-Ti Treatment on Microstructure and
Mechanical Properties of V Microalloyed Steel

Guo Fuxing' Zhang Junfen' Zhao Yingli® Wang Baohua' Liang Jingzhao'

(1. Chengde Branch Hebei Iron and Steel Co. Lid. Chengde 067002 Hebei China; 2. Hebei Iron and Steel Technolo—
gy Research Institute Shijiazhuang 050000 Hebei China)

Abstract: V and Ti-V microalloyed steels were produced in Chenggang 1780 hot rolling line. The effect of
micro-Ti treatment on microstructure and mechanical properties of vanadium microalloyed steels has been
studied in this paper. The experimental results demonstrate that a little amount of TiN precipitation can
be obtained after micro-Ti treatment and its quantity is less can not effectively refine ferrite grains in V
microalloyed steels; the amount of precipitation of vanadium reduced because of the priority of titanium
and nitrogen combined then tensile and yield strength values of vanadium microalloyed steels can de-
crease about 54 MPa 45 MPa respectively and the elongation was up slightly.
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Table 1 Chemical compositions of tested steels %
C Si Mn A% Ti P S
A <0.10 <0.30 =1.0 0.07 ~0.10 <0.025 <0.015
+ B <0.10 <0.30 =1.0 0.07 ~0.10 0.010 ~0.03 <0.025 <0.015
2
Table 2 Hot rolling parameters of tested steels
/°C 1% /min /C /C
1 180 77.5 150 870 610
2.2
2.1 20
3, 3 4,
3 ( )
Table 3 Chemical compositions of tested steels %
C Si Mn \ Ti P S Als
A 0.07~0.12  0.22~0.29 1.18~1.25 0.054 ~0.072 <0.002 0.012 ~0.018 0.002 ~0.010  0.018 ~0.047
0. 104 0.26 1.22 0.061 0.014 0.005 0.028
B 0.08~0.11 0.21~0.27 1.20~1.27 0.051 ~0.070 0.011 ~0.021 0.012 ~0.019 0.001 ~0.012  0.021 ~0.052
0.107 0.24 1.23 0.065 0.014 0.016 0. 006 0.034
4
Table 4 Mechanical properties of tested steels
R, /MPa R, /MPa Al% 180°
(d=a)
595 515 547 490 405 429 32.5 24 29.3
B 535 405 493 415 355 384 38.5 25 31.2
4 (B ) 1
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(a) V-microalloyed steel (h) V-microalloyed steel after micro-Ti treatment

1
Fig.1  Optical microstructure of tested steels
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(a) V-microalloyed steel (h) V-microalloyed steel after micro-Ti treatment

2
Fig.2  Morphology of precipitates in tested steels
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