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Abstract  Evolutionand formation of Ti-bearing inclusions in AISI 321 stainless steel in ignoring casting process was
investigated. The industrial test results show that titanium oxidation occurs after Ti addition in LF process and the proportion
of Ti, 0, in the average inclusions compositions increased along with the smelting process. The TiN inclusions observed were
pure TiN and TiN with core MgO and MgO + Al,O; or with minor core TiOx-Mg0-Al, O,. Moreover, the stable diagram of Ti-
Al1-O and Ti-N in the liquid steel and precipitation of TiN during solidification were also calculated by thermodynamic soft-
ware Factsage.
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" Table 1 Typical composition of AISI 321 steel/ %
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Fig.1 Schematic diagram of sampling: (a) afler adding Ti in ladle; (b) beginning casting in central runner; (c) rolled product
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Table 2 AOD refining process slag composition analysis results

ABERL/ %

AS mA Ca0 CaF, Si0, Cr,0, AL O, MgO M0 MmO +Fe0 /S0
FIELEH 51.91 4.34 30,32 2.47 2.91 4.06 1.96 2.91 1.71
] Wi 57.51 15.26 16.52 0.29 4.04 3.52 0.12 0.57 3.48
HRaa 52.26 14.60 10.00 0.15 5.63 4.34 0.07 0.50 5.23
RREEHR 56.35 8.99 24.78 1.18 2.83 2.98 1.14 2.27
s WRER 57.25 16.62 19.85 0.34 1.49 2.62 0.68 2.88
M 52.09 14.73 12.51 0.20 3.67 4.10 0.61 4.16
LR 56.65 4.72 28.%66 1.62 2.94 2.86 1.57 1.98
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WP WELUAMERFE BRTAPNER T o
ROl MEETRAMTR[0],. HESRT | oS
ERRA J0.024

& 0-008f {0.022 %

T[0] =[0]yg +[0]x gooos 10.020 4

— . 4 ; {0.018 &
BEASWLSE, SHATE (SILADHEEN % o0 s
[O]uRME, FFUTT L A M A B TLO R BR | Joous
MR E AT KT, Bl T O R i B i B 10012

EUO, @ RE S BRIE, YN R e
B, AR T
SRENB P BEFIMERALIE 2 iR,
&2 ATA: £ AOD MRS, N+ T[O] K
113 x 10 SF&RB| T 37 x 10 %, J&{% 76 x 10 %, FRIE 5
3/ 67.26% , 4RfF T[0]N 27 x10™°, B8 T [&,
ZRBETRANBERR., HEFEEH,T0]L
F+2038 x 10 ° , B4R PN 11 x 10°°, gy AT AR
HREREXT RO R EE X, Ed KAk
it KRR S T R R RS Y, AT

0.000 : L - . “—10.010
AODE[RET B AODHESRIT Bt A i M

B2 2RRfaBMEsEEH
Fig.2 Changes of total oxygen content and nitrogen content in
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Fig.5 Morphology and composition of typical pure TiN
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Table 3 Comparison of oxide types and sulfide inclusions between each heat
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Fig.6 Morphology and composition of typical TiN precipitated on heterogeneous nuclei
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