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AOD Smelting of Austenitic Stainless 1Mn18Cr18N
Protective Ring Steel
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Abstract: Through the thermodynamic calculation and analysis of nitrogen solubility in 1Mn18Cr18N protective ring
steel, it is found that increasing the content of Cr and Mn elements in the steel can significantly improve the solubility of ni-
trogen. At the same time, the solubility of nitrogen increases as the molten steel temperature decreases . This paper de-
scribes the production process of 1Mn18Cr18N protective ring steel by non-vacuum induction furnace, electric furnace,
AOD and LF refining, and alloying treatment with bottom blowing nitrogen, which is shorten the production time, and the
composition control is quite stable. When AOD refining bottom blowing nitrogen is used for alloying, the nitrogen content
in the molten steel can reach 0. 547% and the nitrogen solubility tends to be saturated. In the LF refining process, when
using bottom blowing nitrogen and nitrogen-containing alloys, the nitrogen content in the steel can reach 0. 68%.
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Fig. 1 Effect of temperature on equilibrium nitrogen mass frac-

tion in molten steel
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Fig. 2 Effect of chromium and manganese content on the nitro-

gen solubility in IMn18Cr18N steel at 1 600 C
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Table 1 Chemical composition of 1IMn18Cr18N, 50Mn18Cr4N %
W o Si Mn P S Cr N Al
1Mn18Cr18N <0.10 0.30~0.60 18.60~20.00 <0.025 <0.020 18.20~19.60 =0.65 <0.010
50Mn18Cr4N 0.40~0.60 0.30~0.80 17.00~19.00 <0.030  <0.025 3.00~5.00 0.08~0.12 -
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Fig. 3 Relationship between nitrogen content and time in AOD

nitrogen content increasing process
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Table 2 Chemical Composition of 1Mn18Cr18N before
AOD furnace and finished product %0

TF Pk C Si Mn P S Gt N Al
2.89 0.15 0.19 0.008 0.0070 19.16 0.030 0.008

1
it AOD BT
2 240045 0.28 0.007 0.0115 18.77 0.025 0.009
s 1 0.04 0.43 19.79 0.013 0.0020 19.51 0.680 0.006
" 2 0.05 0.40 19.75 0.012 0.0020 19.45 0.680 0.007
3 Zig

(1)38 3 X%} 1Mn18Cr18N £ H %11 iff i R4 T 3R
12 B IMn18CrI SN I B A A4 b 4
7, H TR AOD 706 8k 1Mn18Cr18N 3444 , 512
T RIS S, d5%E TR R, SRR



52 4

BRI AOD BIR R R B FR AR AN 4544 1Mn18Cr18N <49 .

(2)LF PR M FEBR T Cr M JC 26 A0 V5 it
FEA S RN RS R B X A T e R e g
KIMA SR A4S, AN RICR A 76% .

5% ik

(1] A4Eg, PhBels, IR E % . Mol8CrISN AN P3R4 7= T LW 5%
MEBLLT]. KA HAE, 2001(1) : 52-54.

[2] #R3CIE . KAV 3 FH IMn18Cr18N 41 BRI [T, K AL 5 4%
£, 2018(3) : 24-27+37.

(3] 8 M, &ARHE, ma%, 5. Mnl8CrI8N 4 F 4 i 5 5 I
TG ] KEBERAE, 1997(3) : 22-27.

[41796 35 #2216 Kbk 28.4 1 1Mn18Cr18N 47 BF vy, i 4 A= 7 [J]. 10 65
B F,2016(4):42-44.

[5] 2= Jik, RAEA, XUFME, 5. B F X545 2101 SUH
e [T ] FRERAY, 2022, 43(5): 86-91.

(6] WIAK, £ =%, 8 ~F, % . 00Cr18NilON B [T M4 A 85
200 ~ 600 C & k9% 957 VERE M AFsE (D], FREKRN . 2022, 43
(4): 100-103.

(7] 2= &, EFR, ok, . 2o ABa316H BREK KR
B BTSRRI, 2022, 43(3): 30-34.

(8] L HE, VLA ¥ . R U VOD ¥ 18 # 1Mnl18Cr18N ¥ ¥ 4K
[J]. RIS, 2004(1) : 33-36.

(9] Edk, BB, mak% . fp — K b BUE 1000 5

(3)RH AOD JEM A A A 44k, IMn18Cr18N Y
hR A LEEIE E 0.547% 224y, it LE RS & &
ALK 0.68% , 1 /2 T2 48 il 2K .

IMn18CrISNF 34N [ J]. KA, 2002(2) : 31-34.
[10] e [, FA54E . R AR i 20 55 A9 19 B F 5T
[J]. B34, 2012, 33(5): 15-18.

[11] #HEE, ZHE, i 5. AT XT & & R R 55
Mn18Cr18N ZH 2 FN i f A BE A 52w [ J ], HFEBRAN, 2013, 34
(2): 68-70.

[12] &K, #24on, & B, . BLIRACOR 85 4 b 0 i BE
MR MR R L], RRER A, 2010, 31(5) .
1-4.

(137 36 . FRd s s # [M]. db mt . f 4 Tl s hiAt
1980: 96.

[14] Anson D R, Pomfret R J, Hendry A. High nitrogen steels. pre-
diction of the solubility of nitrogen in molten duplex stainless
steel[ ] ]. ISIJ International, 1996, 36(7): 750-758.

[15] Chipman J, Corrigan D A. Prediction of the solubility of nitrogen
in molten steel[ J]. Met. Soc. AIME, 1965, (233) : 1249-1252.

[16] AL I% . o 280 W G PR AS 5 499 1) 1 0 2L 0 66 il R H b etk
REATFELD]. BT ARJLK 2, 2008.




