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Adding Nitrogen Process by Alloy for Melting Nitrogenous Stainless
Steels in Vacuum Induction Furnace

Zhao Hongyan
( Technology Center, Taiyuan Iron and Steel (Group) Co, Taiynan 030003)

Abstract The adding nitrogen processes by added nitrided ferrochrome (56.2% Cr, 7.33%N) with (0.1 ~0.6) x
10° Pa argon or nitrogen atmosphere in 200 kg vacuum induction furnace for melting nitrogenous stainless steel Crl3
(0.04% ~0.06% N), Cri23Nil9 (0.22% ~0.28% N) and Cr22Ni9 (0. 15% ~0. 19% N) have been tested and studied.
Results showed that with added nitride alloy in nitrogen atmosphere the yield of nitrogen was more than 80% , while with
added nitride alloy in argon atmosphere the yield of nitrogen only 10% . With increasing nitrogen pressure in furnace, con-
trolling suitable adding temperature and adding smaller size nitride ferrochrome, the yield of nitrogen was up to 100%.

Material Index Vacuum Induction Furnace, Nitrogenous Stainless Steel, Nitrogen Atmosphere, Nitride Ferro-
chrome, Yield of Nitrogen
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Table 1 Chemical compositions of test nitrogenous stainless steel /%

i C Si Mn p S

Cr Ni Mo \' Nb N

Crl3 <0.025 <0.50

Cr22-Ni9 0.008

0.40~0.60 <0.015 <0.010 12.5~13.5 4.2-~4.8
Cr23-Ni19 0.05~0.08 0.30 ~0.60 0.80 ~1.50 <0.015 <0.008 24.6~25.5 19.0~20.0 - -
0.40 ~0.60 1.60~1.90 <0.018 <0.008 22.2~23.7 9.10~9.55 3.1-~3.4 - -

0.9~1.1 0.05~0.09 0.03~0.06 0.04 ~0.06
0.35~0.55 0.22~0.28
0.15~0.19
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Fig.1 Melting process for nitrogenous stainless steel in vacuum
induction furnace
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Table 2 process parameters for melting nitrogenous stain-
less steels in vacuum induction furnace and yield of nitrogen

ks BRPSE fiam gae BS 4AE
e R £mA [k Sy BRI/ AR/ RAR/ W&/
Fik UES 10°Pa % % % %

7ZG-1  Crl3 | Ar 0.3 0.001 0.05 0.007 14
Z2G2 Crl3 JIf N, 0.1 0.047 0.05 0.044 88
ZG3  Crl3 I N, 0.3 0.080 0.05 0.050 100
2G4 C23-Ni19 1 N, 0.6 0.250 0.26 0.200 80.76
ZG-5 Cr23-Ni19 1[I N, 0.6 0.290 0.26 0.260 100
7ZG6 Cr22-N9 [ Ar 0.3 0.000 0.17 0.008 0.047
ZG-7 Ci22-N9 1 N, 0.1 0.130 0.17 0.110 64.7
2G8 Cr22-Ni9 1 N, 0.3 0.240 0.17 0.170 100
Z2G9 C22-N9 1T N, 0.5 0.280 0.17 0.170 100
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Fig.2 Effect of nitrogen partial pressure on nitrogen solubility
in nitrogenous stainless steels at 1 873 K
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