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Adding Nitrogen Process for V-N Non-Quenched and
Tempered Steel during 45 t LF ( VD) Refining
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Abstract The effect of alloy elements, LF and VD process parameters on LF (VD) adding nitrogen in V-N non-
quenched and tempered steel (% . 0.42C, 0. 628i, 1.42Mn, 0. 11V, 0. 015N) during refining with nitrogen blowing have
been tested and analyzed. Results showed that with adding nitrogen fixed elements V, Cr and Mn at early refining phase,
quickly raising liquid steel refining temperature to 1 620 ~1 630 °C and increasing refining nitrogen blowing time, the aver-
age adding nitrogen rate in liquid steel increased to 2. 83 x 10 °/min; and with nitrogen stirring during VD treatment and

controlling VD treated time, it was available to increase nitrogen yield.
Material Index V-N Non-Quenched and Tempered Steel, LF (VD) , Adding Nitrogen, Nitrogen Yield
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Table 1 Activity interaction coefficient between [ N] and
each element

j C Si Mn P S Al Cr \i Ni
ey 0.13 0.065 -0.02 0.05 0.013 0.006 -0.047 -0.12 0.01
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Table 2 Analysis of test steel /%

C Si Mn P S Cr Ni Cu A N
0.42 0.62 1.42 0.015 0.010 0.15 0.07 0.15 0.11 0.015
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Table 3  Effect of liquid steel temperature and nitrogen
blowing time on nitrogen content in steel
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1 620 ~1 630 35 287 2.83
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Table 4 Effect of VD treated time on nitrogen content in steel
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1 310 109 19.5 10.3 65 2.5 0.52
2 280 125 18 8.6 55 65 0.66
3 247 135 17 6.6 45 95 0.79
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