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Influence of Vanadium on Microstructure and Properties of
High Nitrogen 20MnSi Steel

Yang Jichun Zhang Jian Li Hongwei Zhou Li

( School of Material and Metallurgy Inner Mongolia University of Science and Technology Baotou 014010 Inner Mon—
golia China)

Abstract: The effect of vanadium on the microstructure and mechanical properties of 20MnSi thread steel
with high content of nitrogen was studied and the fracture morphology of the tested samples was analyzed
by scanning electron microscopy. The results show that the grain size of 20MnSi thread steel decreases
from 8.6 pum to 1.9 pwm with increasing content of vanadium but the precipitates of cementite are not flat
and straight. Mechanical properties of the thread steel containing 0.039% vanadium are significantly im—
proved with yield strength reaching 944 MPa 1 100 MPa of tensile strength 26% of elongation and yield
ratio 0. 85. The brittle zone of 20MnSi thread steel is found to transform into plastic zone with increasing
content of vanadium and disappear with 0.047% vanadium.
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Table 1 Main chemical compositions of test steels %
C Mn Si S P Vv N
1* 0.215 1.494 0.536 0.011 0.011 0.014 0.042
2# 0.217 1.536 0.492 0.013 0.012 0.027 0.042
3# 0.220 1. 660 0.585 0.013 0.012 0.039 0.040
4* 0.219 1.458 0.451 0.011 0.010 0.047 0.044
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Fig.1 Microstructure of test steels
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Fig.2  Pearlite lamellar spacing of test steels
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Fig.3 Field emission pattern of pearlite lamellar spacing for 3* steel
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Table 2 The mechanical properties of test steels

Ry /MPa R, /MPa Al% R, /R, N
I 0 1047 25.2 0 v o
2# 0 1191 30.0 0
3* 944 1 100 26.0 0.85 54% ., 3"
4* 910 1 067 31.5 0.85 9%

1% 2 0o 4

1#
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Fig.4 Tensile fracture morphology of test steels
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