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Fig. 1 3D view of tundish inner cavity
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Fig. 2 Vertical view of tundish inner cavity
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Fig. 3 Models of ABTC during (a) period of empty tundish and (b) period of normal casting

AT
()

op _
E-O—V-(pu)—()

b p NIRESARIEE, kg/m®; ¢ NIE, s; w NIREEREERE, m/s.
324



Sp

Ho s (2023 ) AR AR S UOCTEANHE EAE

HEITE:
= Ef!"} + WV (puu)=-Vp+V (5 (Vu+Vu"))+ pg (2)
— _ . k?
,:ec,1—,er+.re,—,ee+,.fJ(u{—l (3)
X p NIETT, Pa; g NEIINEEE, m/s?; u NIBED TR, wHRREE, Pas.
oM WAR
Opk Aok =T - FIAT— o
ot +V I::Jru}'f}_'\?_ [(.”'l‘gk)v'{l]'i'n fE {4}
T Bl e FERL T 1
cpE & & .
% +V - (pue)p=v- [(;: + ;—)T{} + (GG —Crpe) (5)

(H CL. C2. Cu. ok, oe NEWEE, HAEHHN 144, 1.92, 0.09. 1.0, 1.3; Gk N-F3#fE
BEEE = i Bl e, m2s?,

JiR AR TR

XY ARESEL T Ar Fl Air 00 FR @A DY NS BT ET BREL m2/s; Sa i
TR RRE, BUEN 0.7 Sac AE/SIEA, kg {mBsh); = PESMFRESECN 23.3%.

FETY DR SR NG N DI %A%, i BN BER N TC IS RS R, JERRTL. HLEFLLL
X ERE OPa FENH IS4, OB R AR RS 2B B DL A i 703 2 SO T IR 2%
i, FaBl B A B B GR Smin B AV SGUNPIAG % F. R SIMPLE sKRFFSEE, THERRZER 10
4[21] .

22, EBIIGE
NBEARE R UERA I, DR TN RO S R (]S R A RS &, IR SRR AR AT T

te, i 4 fos. WG FEMCGRE (al-all C1-C1) A T a L wiil, HEFL(H1—-H5)%H . mE 4 ]
W1, SEME SRR R A B, PE AR ZE /AN T 7.5%.

250

=
B o150
&
=
E leot
50 b
Gn 1 Il Il 1 1 I ) i 1
0 00 200 00 400 500 600
o G (], s

4 PN R B S S SRR G
Fig. 4 The calculated and measured mass fraction of oxygen during ABTC
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Table 1 Schemes of ABTC during the period of empty tundish
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Fig. 5 Variation of gas content in tundish during ABTC with (a)Scheme 1, (b) Scheme 2, (c) Scheme 3, and (d) Scheme 4
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Fig. 6 Mass fraction of remaining oxygen in tundish with Scheme 1~4 after different times of argon blowing
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Fig. 7. Mass fraction of remaining oxygen in tundish with Scheme 4~7 after different times of argon blowing
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Fig. 8 Variation of mass fraction of remaining oxygen in tundish with different argon flow rates by applying (a) Scheme 4 and (b)
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Fig. 9 Mass fraction of remaining oxygen in tundish with different argon flow rate
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