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Smelting of high nitrogen martensitic stainless steels by vacuum
induction furnace under near normal protective atmosphere

MA Xiao-ping, WANG Li-jun, LIU Chun - ming
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The solubility of nitrogen in martensitic stainless steel 0Crl6NiSMo when smelted by vacuum induction
furnace under near normal protective atmosphere was investigated. The effects of the protective gas type and the
nitrided ferrochromium addition level on nitrogen content in the high nitrogen martensitic stainless steel were discussed.
The results show that the protective gas type has a significant effect on the nitrogen content in steels and that the effect
of nitrided ferrochrome addition level on nitrogen content varies with the types of the protective gas.
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1 T2

KHRDOR BG4 X Fe - Cr — Ni — Mo
RAREE T G A A 45 % 0Crl6NiSMo T & & 4

b, 10 AE H s OB B N BEAT . IR R LG I, S D
HFRTRFOEHI AR Y, I EZS 2 10 Pa L FIRER 0
Rl e & e, ARSI, SRS 10
WA SMEE 0.13 MPa, FHin A BAL& 84
4,23 ~5 min FEMRG BEEE M AR 100 mm 448,
PR P ) R 1 IR DA v R AN S R R
AL X FEB LWL R RESM T #1T
HERIERAL, ERTABE RS (RESE)
H:Ca0(51% ) , ALO, (26% ), Si0, (13% ), MgO
(5% ) ,CaF (5% ). TEMEE_CBEEMT RS EME
TR S &, R mE 1 ~3 Fim.

®1 25 kg REBNFRSKPBERHLERS (RESH)

Table 1 Chemical composition of steels melted by 25kg vacuum furnace under nitrogen protective atmosphere %

Cr Ni Mo N Mn Si S P C &

Wi 15000 5.00  1.00  0.15
I ST 1475 461 0.88  0.188  0.09  0.11  0.011 0.005 0.010 KBS

EHEMS 1485 473 0.84  0.159  0.09  0.07 0.013 0.005 0.009 KESIL
, WIS 1500 500 100 0.15

RS 1481 470 093 0.185  0.05  0.11  0.005 0.019 0.009 KES
, WA 15000 500 100 0.10

YEHST  14.68 453 0.93  0.175  0.04 0.1  0.006 0.045 0.009 KESI

®2 25kg REBEFESKRIPBHENOULERD (RESH)

Table 2 Chemical composition of steels melted by 25kg vacuum furnace under argon protective atmosphere %

Cr Ni Mo N Nb \ Mn Si S P &ZF

Wity 16,00 5.00 .00 0.12  0.04 0.12
SRSy 15.76 0 4.83 0.92  0.084 0.04 0.13  0.20 0.09 0.008 0.008 XS
it 16.00 5.00 1.00 0.12 0.12

RS 15.87 495 0.97  0.087 0.005 0.12  0.09 0.09 0.006 0.008 FIEFL

£3 120kg AZBEPRSKIPBHRALER S (RESH)

Table 3 Chemical composition of steels melted by 120kg vacuum furnace under argon protective atmosphere %

2 SKBERSHR

Cr Ni Mo N Mn Si S P C #ix

s 16,00 5.00 .00 0.22

KB ST - - - 0. 14 - - - - - HMERA
HIEHS  15.86 5.44 .02 012 0.8 026 0.018 0.015 0.008 IS
Wit 16,00 5.00 .00  0.18

WS 16.26 5.01 .03 012 0.8  0.32 0.008 0.015 0011 FE£KF
WitRS 16,00 5.00 .00 0.13

BSR4 16.32 5.03 0.98  0.096 0.78  0.32  0.007 0.017 0.011 X&KL
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Table 4 Interaction coefficients between alloying element j and N at 1 873 K in steel melt

JTEj Cr Ni Mo N
e\ ~-0.047  0.011 -0.009 0

Mn Si S P C
-0.02 0. 061 0. 007 0. 046 0.13

K(OS) MAREMNRTRERETE AKX
B3R 1 PR R B ES) 130 kPa fRLAK
(5), 151 873 K+ R IH N w[ N]
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