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Study on Inclusion Evolution of Typical Titanium-Containing
Ultra-Pure Ferritic Stainless Steel in Steelmaking-Casting Process
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Abstract The evolution of inclusions in a typical titanium-containing ultra-pure ferritic stainless steel (/% : <
0.01C,17.5 ~18. 5Cr,0.40 ~0. 55Nb,0. 10 ~0. 25Ti) during 80 t K-OBM-S-VOD-LF-200 mm x 1 240 mm CCM process
is systematically studied by means of thermodynamic analysis, scanning electron microscopy analysis and EDS ( Energy Dis-
persive Spectum) analysis. The results show that while Si-Al composite deoxidization is used in VOD reduction period, the
main types of inclusions are Al,0,-Ca0-8i0,-MgO and Al,0,-Ca0-MgO; after titanium alloying, the inclusions are trans-
formed into Al,0,-Ca0-TiO_-MgO. Because of the high melting point and large size of such inclusions, it is difficult to be
modified by calcium treatment, and easy to cause nozzle clogging. By increasing AL/Ti ratio more than 0. 11, reducing
T[ O] in steel to below 25 x 10 ~® before titanium alloying and using pure ferrotitanium alloy, the large-size inclusions con-

taining titanium can be avoided.
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Fig.1 Changes of T[ O] in tested ultra-pure ferrite stainless
steel steelmaking process
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Fig.2 Variation of size and quantity of inclusions in steelmak-
ing process
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Fig. 3  Variation of inclusions composition in steelmaking
process
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Fig. 4 Thermodynamic analysis of titanium-containing ultra-

pure ferrite stainless steel

K-OBM-SHi 4 VODH ¥

LFPgh5 et

i [ Ti] 5%z P 9 AL O, 1 Si0, kA4 (2) FIxk
(3) W, BRI, e Z: v Si0, Fl AL O, P34
A PEAEE 1.2% M1 35.7% , TiO, & B mE
30. 2% , Je 7S R iy RE AR IR 515 A A8 O BRRR 5 N 4R
A . AL TRIE , LF ok DL R S5 5 e e
Py RSB W AR

2[Ti] +3[0] = (Ti,0,) (1)
2[Ti] + (ALO,) =2[ Al] + (Ti,0,) (2)
4[Ti] +3(Si0,) =3[Si] +2(Ti,0,) (3)

AR SCHK[4-6 ] #2280 , X S A B R
ARG WAAT RS20, A 4 Fiw, R R
1873 K B, 4B T AL O, FIEKE/LYER
TE X A8 FLALBHIE , BRI P A B AL M RE R B R E

HAh S A & PEESA ONFRFETE,
TRV AT LB EF ON F&40 5555
1.56% F1 0. 13% , X 1 J& i W ek & & 1k )5 M+
T[O]FIE TiO, JeZe i mH Z — .

AR I R RS E R, 253 LF
FEHMERHTR , KRAE TiO, xR 4 b
TEB,EERPEHT 20 pm LI E# AL 0,-CaO-
TiO,-MgO FeZ2¥1 (E 5) o

T TiO, Je W00 s R 45 , an CaO -
TiO, 45 /5 5 iK1 980 °C , 3 i 456 b B R RE B b 28
Z2 YA AR I 22 W, BB AE K DAL R BT B
gey '™ W H - TIO, S 4 M) R 5wl e ol

LFHi g

Lo

B 5 FENEAERR AAFHRIG TR B TSR
Fig.5 Evolutionary of type and morphology of inclusions in titanium-containing ultra-pure ferritic stainless steel in steelmaking process
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