5 IR W
SPECIAL STEEL

Vol. 45. No. 4
July 2024+ 111 -

Mnl18Cri18N LA GRS =15 Fi=H
ITEnpth5LW

Wikg ', FRT, 2
(1 BRI T BB AT PR Al 4 T 2R 58T, db AT, 100081
2 BRI A R RECT AR & P, BT, 100081)

W E:mAANEI AR B R R A O . LA Mn18Cr18N = AUH I WS X 4, R 16 42
P Factsage #1300 R ARG S0 55 46 0 40 A 4505325, %o I B R s M 2k R A b a0 IR RV UE T S RS R
PRI R AT, G5 ERW], BT IR BAE 09 U - - 0 7 O R O AR AT AR B v, 3 0 S e i AUy Bl
B T 5 S PRA il () & 8 R A, ARSI IIE & B, Mn A Cr 55 5 AN, ARS8 3 8 2000 JR AT AR g A g v
N i fH R w[ N 1IA SN2 19% B 3830 52 i 00 R 0% AU R B AR . Mn 58 Cr 5 2 AIRAT, AT DUGE 32 i A0 e
RERSATEOAN. BEW TP CMSITEARM TR EASTEN G SRR SR, Y72
Mn18Cr19N A H1 11 w[ N 1>0. 8% B, FLA2 il AP I8 il BE AE 1 500 ~ 1550 °C, AU JI4E 0. 225 ~ 0. 325 MPa,
KHEIF :Mn18Cr18N; =AM ; ITIAM: )% A At

DOI:10. 20057/j. 1003-8620. 2024-00106 FESES TF743

Process Analysis and Experiment of Precise Control of
Nitrogen Content in Pressure Smelting of Mn18Cr18N

Lin Tengchang', Li Longfei', Cheng Ting’
(1 Department of Metallurgical Technology Research, Central Iron and Steel Research Institute
Co., Ltd., Beijing 100081, China;2 Material Digital Research and Development Center,
China Iron and Steel Research Institute Group, Beijing 100081, China)

Abstract: The precise control of nitrogen content of high nitrogen stainless steel is the key control factor of production.
Taking Mn18Cr18N high nitrogen steel as an example, this paper studies the relationship between steel composition, tem-
perature, nitrogen pressure and nitrogen content control in pressure induction melting process by using metallurgical prin-
ciple, factage thermodynamic software and thermal state experiment and detection analysis methods. The results show that
the reliability of the "composition temperature pressure" relationship equation based on the theoretical data is high, and
the theoretical and predicted values of nitrogen pressure in the three heats experiment are in good agreement with the actual
control values. The thermal experiment finds that when the contents of Mn and Cr remain unchanged, increasing the nitro-
gen partial pressure can increase the N content in the ingot, but when the nitrogen reaches about 1%, the effect of increas-
ing the nitrogen content by increasing the nitrogen partial pressure decreases. When the content of Mn or Cr is low, the ni-
trogen content can be increased by increasing the nitrogen partial pressure. Reducing the content of C and Si in steel is
beneficial to the alloying and stable control of high nitrogen content in steel. It is advisable to control the melting tempera-
ture of the pressure furnace at 1 500-1 550 “C and the nitrogen pressure at 0. 225-0. 325 MPa when the nitrogen content in
Mn18Cr19N steel is necessary to be controlled = 0. 8%.
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Table 1 Chemical composition of Mn18Cr18 steel %

C Si Mn Cr P S N
<0.12 <0.80 17.5~20.0 17.5~20.0 <0.050 <0.015 0.60 ~ 1.20
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Fig. 1 Phase composition of Mn18Cr18 steel during solidifica-

tion
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Table 2 Interaction coefficient between some elements and nitrogen in molten steel (1 600 °C)

j Al As B C Cr Cu Mn Mo Nb
e"V(l 873K) -0.028 0.018 0.094 0 0.130 0.0110 -0.047 0.009 -0.02 -0.011 -0.06
j Ni [0) P S Se Si Sn Ta Te
el (1873K) 0.010 0.050 0.047 0 0.007 0.008 8 0.006 0.047 0.007 -0.032 0.07
i Ti v W Zr - - - - -

ey (1873K)  -0.53 -0.093 -0.0015 -0.63
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Fig. 2 Relationship between smelting temperature and nitro-

gen partial pressure when determining the content of Fe—Cr—

Mn-C-Si—-N-S-Al alloy
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Fig. 3
value of nitrogen pressure during Mn18Cr18 smelting

Comparison between theoretical value and predicted
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Fig. 4  Distribution of ratio between predicted value and theo-
retical value (interval 0. 75-1. 15)
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Table 3 Characteristics of predicted values in high reliability areas
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Table 4 Set and actual values of main parameters in thermal state experiment

WiH - WO Y RO 1% BRI C
C Si Mn Cr P S N (6]

"3t 0.08 0.40 18.50 20.00 0.006 0 0.002 0 0.80 0.002 1500 ~ 1550
P any 0.12 0.60 17.50 19.50 0.006 0 0.002 0 0.80 0.002 1500 ~ 1550
Kirary 0.12 0.60 18.00 20.50 0.006 0 0.002 0 1.00 0.002 1500 ~ 1550
IR 0.08 0.39 18.50 20.10 0.006 4 0.001 8 0.82 0.002 1500 ~ 1550
PJEC S 0.08 0.39 18.32 20.19 0.006 0 0.001 7 0.81 0.002 1500 ~ 1550
27 TS 0.12 0.61 17.19 19.61 0.006 3 0.002 2 0.83 0.002 1500 ~ 1 550
2*JEC S 0.12 0.60 17.17 19.60 0.006 3 0.002 4 0.82 0.002 1500 ~ 1550
3TN 0.12 0.57 18.10 20.77 0.007 2 0.002 1 1.00 0.002 1500 ~ 1550
3 S 0.12 0.58 18.09 20.77 0.007 2 0.001 8 0.95 0.002 1500 ~ 1550
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value of nitrogen pressure in 3 heats experiment
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