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Formation and Transformation of Spinel inclusion in
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Abstract The formation and transformation of inclusion in aluminium killed steel during refining have been studied
with extra low oxygen steel steelmaking by 140 t LD - LF - RH - CC flow sheet. A sufficient of aluminium was added in test
steel during tapping in order to as soon as decrease solution oxygen in liquid steel, and CaO-Al, O; refining slag series con-
taining 3. 00% ~ 8.42% SiO, were selected for Al, O, transforming to calcium aluminate inclusion. Test results showed that
the transformation trend of inclusion in liquid steel during secondary refining was pure Al, O, —spinel—Ca0O - Al 0,-MgO
complex inclusions, the transformation of inclusion in heat with slag containing 8.42% SiO, was slower than that in heat
with slag containing 3. 00% Si0,, and as CaO/Al, O, of refining slag was 1. 60, most inclusions in steel transformed to low
melting point CaQ-Al,0;-MgO complex inclusions. The available ingredient of ladle refining slag is 55% ~ 60% CaO,
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35% ~40% A0, 5% ~10% MgO.
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Hofnih T[ O] FEMLE0.001 0% ZEA 1, 8
B P IR A R W E BTN MR s E R MR K
REEY  ASGEM ST Al R R
B, A RBARBNERGHRELIR,

1 RRTE

RETZMAEN LD-LF-RH-CC, LD P AR
37 140 t, E G5 KT T 2 280 mm x 380 mm, K458
fREWat, £ BRI B IR Al RE ., HLH
WA ALO, B NEmERIL LR, RAR
CaO FHE Ca0-AL O, ¥ERHE, AR P+, A—
SERK MO, I TEHHIBP AT 2 HHE,
PEPH—ERK SO, MIELBRRTRAMH Ar
SEHH, FRAYRREZEFERK, FRE
FREREMA Al NIRRT BB A, BHpPES
(FeO +Mn0) <0.5% ,

4r5)F LF s in A& BB R LF 15 g 2
& REICE S (LF 1 ¥ed f RH H 25 855 BURE

X BT B B R E AT 4038, #1| FHl SEM-EDS S0 i)
RZYHATIEE, H AT HAR.

2 REGREITE

REHBHH S PRTHN, RS EHRE W
FT[0]450.0009% ~0.0015% , J3 7T {fRiEZ4
ENAMTIBRFTHE —EBHOEL, M ZIERF K
Je 7 41 L4 ) 7E Ca0-AL 05-MgO A8 B K I 1%
RER. BB LE 1,

2.1 WEHREYHEL
BT I BRI R P R 2 W B B LT AR, R

f1 MBEEOAR %
Table 1 Ingredient of refining slag /%

”5& Ca0 Aleg 5102 MgO S FeO + MnO
55.16 16.93 8.42 9.03 0.11 0.46
48.75 30.35 7.28 5.12 0.12 0.50
47.65 35.54 5.76 7.62 0.26 0.43
47.15 19.38 4.55 8.31 0.32 0.50
55.51 25.86 3.00 6.52 0.26 0.41
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Fig.1 Change of ingredient of inclusion in refining process
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Fig.2 Change of MgO (a) and CaO (b) content in inclusion during refining process
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Table 2 Activity of each ingredient in inclusion
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Ca0 + AL, 0, 0.450 0.030
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