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Non-Metallic Inclusion in Grade A Hull Plate Steel Produced by 30 t
Converter - Ladle Argon Stirring - Concasting Flowsheet

Shang Deli', Zhang Hongzhe® and Lii Chunfeng'
(1 Technical Center, Angang Co Itd, Anshan 114009;
2 School of Metallurgy and Energy, Hebei Polytechnic University, Tangshan 063009)

Abstract The compound, size, amount and distribution of non-metallic inclusion in grade A hull plate steel
(0.16C, 0.21Si, 0. 50Mn, 0.011P, 0.027S) produced by 30 t LD converter - ladle argon stirring - 150 mm x 1 050 mm
slab concasting flowsheet have been analyzed and studied by electrolytic extraction analysis and scanning electron micro-
scope (SEM). Results showed that the inclusion in grade A hull plate steel included silicate, alumina-silicate, sulphide
and alumina-silicate-sulphide compound inclusion. The secondary oxidation of liquid steel and inclusion in steel from re-
fractory materials counteract the metallurgical effect of argon blowing to remove inclusion in steel therefore to strengthen the

ability of tundish removing inclusions could decrease large size inclusions in steel.
Material Index LD - Ladle Argon Stirring - Concasting Flowsheet, Grade A Hull Plate Steel, Electrolysis with Non

Aqueous Solution, Non-Metallic Inclusions

20 42 70 FERY), MP SR ABREE
235 x 104, TH 90 4R, B K H XK R F140 x
10 AT, A B CE R TR ARSI &
Tl — RN, B ARELRS B R. R &
A7 A FARE, BT A RARAR B9 BE B IR KR IT iR
AT RS, R SR, FHAS
BAFHS T e, RIEAA= R BEFEED

BXAAFRER K 30 « i Bk 150
mm x 1050 mm HREFH AR R, #1775
MR DTSR

1 BRAE

BRI MEFTZRERN - HPEN—-Nan
HoEH, RENM R A ZMRM(%:0.16C,
0.21Si.,0. 50Mn 0. 011P.0.027S) , TR 5 ¥ 1 4%
AR AR BRI, WE TR ERE 55
mm; 3k ] MnFe i SiFe & & B &, 3 B RBBEH
BIMAEREY; WEKE 3 ~5 min, REE N
0.2 ~0.3 MPa; N BRI RE M E SN AR
TPEER AR K ORI 85%; F R aRR A

RPN, AT ADRL A RE R4 AR ; I L
IEHRFRLHER 0. 85 m/min, WIEEH HF 3,

EBRERERT JREG P GEFRRHR
FEABREREFEGA DL (BNEERER)
BB, BUBE B (8] g 4R AR JF R 85 )5 10 ~ 15 min ( %
GedrFAamt) , BURE AR B4 A VBT T 200 ~ 300 mm
Kb o G IRBURE R 76 BE PY K1 /4 B B8 Ak ) 32 B 1+
R, RIS N TR, ©10 mm x 110 mm 594, #E %
AR IR

AT TR AR A B AR R AR
IKEB R RIL A B RIh e IR AR I 2 M1 A0 R 2, 2R 1K
R TEFT R NP I I YaT, R FAIEK IS B B k5
BWMP xRy, XL EfeamyER
BEHBARTALD TR MRE TR, g
R BAETE R, DA PR, A BER A N
%, FATK B RN E LS B A/E R MM, pH =
8, FAE B L B < 100 mA/em®, BB fRET IS4 & MR
BIRERN -5 ~5 C,EHBAEIBRPRAESR
o RIEHEEER LRI 2 1 B B 7 — Pk



.52 L5230

B8 %

B L, R LEO-1450 B F B ME M
KEVEX sigma BEji 4347 R 40, X 42 B (0 Je 2 W it
TSRS 4. BRI PIES Rk
LN 6

2 HBRERSSH
2.1 REMRE
2.1.1 MW

AR ENE R, WEATE R E N T
KR AY ABRRERERR AL A R NR EER IR A
JARBRRET B AE(E L),

M1 RBPREDTA, SEM: A- 3R EREME; B- FRRMR
RERREL ;C- RALMRERERREL
Fig. 1 Morphology of inclusiens in liquid steel, SEM; A- spheri-

cal alumina-silicate; B- erose silicate; C- erose alumina-silicate
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Fig.2 Morphology of inclusions in concasting slab, SEM; A-

manganese sulphide; B- alumina-silieate + manganese sulphide
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Fig.3 Schematic of accumulating and growing of inclusions in
steel
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Fig.4 Morphology of accumulated and grown inclusions, SEM: (a), (b)- accumulation of spherical alumina-silicate; (c) accumulated inclu-
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