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Production Practice on Bottom Blowing Nitrogen Alloying
during 30 t VOD Refining Process

An Jie"'?, Zhao Yue®, Li Zhongwei’ and Wei Renjie'
(1 Technology Department, 2 Second Steelmaking Plant, Fushun Special Steel Co Ltd, Fushun 113001)

Abstract According to 30 t VOD production data with the conditions of beginning [ C ]0.50% ~0.60% and [ Si]
0.12% ~0.20% , beginning liquid temperature 1640 ~ 1650 C, and argon and nitrogen pressure respectively being
0.8x10° ~1.0 x10° Pa and 1.5 x 10° ~ 1. 5 x 10° Pa, the nitrogen content in stainless steels (0.04% ~0.06% N) at
VOD beginning, decarburized by oxygen blown and after reduction and degassing by bottom blowing argon process and bot-
tom blowing nitrogen process have been compared. Results show that afier VOD bottom blowing argon refining the nitrogen
content in Crl3 type and Crl7 type stainless liquid is respectively 260 x 10 ~® and 300 x 10 ~°, its nitrogen alloying effect is
obvious, and in normal atmosphere with nitrogen stirring the average increasing rate of nitrogen in Crl3 type and 17Cr type
stainless steel liquid is respectively 40 x 10 ~%/min and 45 x 10 ®/min, and with increasing liquid temperature the increas-
ing rate of nitrogen in liquid increases, and with decreasing oxygen content in VOD refining stainless steel liquid the nitro-
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gen alloying effect by bottom blowing nitrogen could be increased.
Material Index VOD Refining, Stainless Steel, Argon, Nitrogen, Alloying
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Table 1 Chemical composition of typical stainless steels by VOD refining / %

WFp C Mn Si S P Ni Cr N
1Crl3 0.08 ~0.15 <1.00 <1.00 =0.030 <0.040 <0.60 11.50 ~13.50 0.040 0 ~0.060 0
2Cr13 0.16 ~0.25 <1.00 <1.00 <0.030 <0.040 =<0.60 12.00 ~14.00 0.0400~0.060 0
1Cr17Ni2 0.11~0.17 <0.80 =0.80 <0.030 <0.040 1.50 ~2.50 16.00 ~18.00 0.0500~0.0800
06Cr19Nil0 <0.08 <2.00 <1.00 =<0.030 <0.045 8.00 ~11.00 18.00 ~20.00 0.040 0 ~0.060 0
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Table 2 Main technical parameters of 30 t VOD unit
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Table 3 Comparison of nitrogen content in liquid of stain-
less steels during bottom argon process and bottom nitrogen
process / %

TR JERES ERAS
Cri3 & Crl7 # Crl3 Crl7 8
AP 0.0240 0.028 5 0.048 0 0.051 0
WEBME  0.008 0 0.008 6 0.007 0 0.0110
ARERSJE  0.0050 0.007 0 0.026 0 0.030 0
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Fig.1 Effect of liquid temperature on average increasing rate of

nitrogen in stainless steel liquid by bottom blowing nitrogen in
normal atmosphere pressure
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Table 4 Economic benefit of nitrogen alloying by bottom
blowing nitrogen
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