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Influence of V Content on Natural Ageing Properties of
High Nitrogen Steel 20MnSi

Yang Jichun, Zhang Jian, Zhou Li and Li Hongwei
(School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract The structure and mechanical properties of test steel (/% : 0.22C, 1.46 ~ 1. 66Mn, 0.45 ~ 0. 588Si,
0.011 ~0. 0138, 0.010 ~0.012P, 0.014 ~0. 047V, 0. 040 ~0. 044N ) melted by vacuum induction furnace cast to 10 kg
ingot, forged to 25 mm x 25 mm billet, heat-treated at 870 °C for 40 min, air cooling and natural aged for 180 days are ob-
served and tested. Results show that after natural ageing the grains in high nitrogen steel 20MnSi is fined with grain diame-
ter 0. 8 ~6 um and banded structure disappearing, due to V(CN) precipitation its yield sirength increases by 25 ~ 93
MPa, tensile strength increases by 17 ~ 157 MPa, elongation increases from original 9% ~15% to 26.0% ~31.5% ; and
after natural ageing the brittlement zone in test steel disappears.
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Table 1 Chemical composition of test steel 20MnSi /%

i C Mn Si S P A N

1 0.22 1.49 0.54 0.011 0.011 0.014 0.042
2% 0.22 1.54 0.49 0.013 0.012 0.027 0.042
3% 0.22 1.66 0.58 0.013 0.012 0.039 0.040
4% 0.22 1.46 0.45 0.011 0.010 0.047 0.044
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Fig. 1 Influence of natural ageing on structure of test steel 20MnSi: (a,), (b,), (e,) and (d,) non-ageing; (a,), (by), (¢;) and (dy)
natural ageing for 180 days; V content /% : (a,) (a;) 0.014; (b;} (by) 0.027; (¢,) (c;) 0.039 and (d;) (d,) 0. 047
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Table 2 Influence of natural ageing on mechanical proper-
ties of test steel 20MnSi

iﬁ% 4+ Rel/ Rm/ R /R
L] L MPa MPa A% o fm
1# Foak 0 897 5 0

AHUE 0 1047 25.2 0
2 g 0 1048 8 0
g =) 0 1191 30.0 0
3# P SioE 851 1018 15 0.84
B3 E 944 1100 26.0 0.85
4 FAFR 885 1 050 9 0.84
U 910 1 067 31.5 0.85
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Fig.2 Influence of natural ageing on tensile fracture morphology of test steel 20MnSi: (a,), (b;), () and (d,) non-ageing; (a;),
(by), (cy)and (d,) natural ageing for 180 days; V content /% : (a,) (a,) 0.014; (b;) (by) 0.027; (¢;) (¢y) 0.039 and (d,) (d,) 0.047
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