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Some Aspects on the Gas Absorption of Liquid Steel
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Fig. 1. Effects of oxygen and sulfer on the over-

all masstransfer coefficient of nitrogen absorption
at 1600°C. data of Cuon, INOUYED ~9),
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Fig. 2. Effect of oxygen on the overall masstrans-
fer coeflicient of nitrogen desorption at 1600°C.

1) CuoH, INouYE 2) Ban-va et al. 3) Suzuki et al.
4) Narrta et al. 5) SHiNmMyo et al. £, represents
the chemical reaction rate constant of nitrogen de-
sorption.
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Fig. 3. Effect of oxygen on the overall masstrans-
fer coefficient of nitrogen absorption in liquid iron-
chromium alloys. CHoH, YAMADA, INOUYE20),
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Fig. 4. Effect of oxygen on the overall masstrans-
fer coefficient of nitrogen desorption of liquid iron-
chromium alloys. data of CHOH, TAKEBE, INOUYE2?D,
Solid lines represent theé chemical reaction rate con-
stant calculated by Eq. 1. 14.
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Fig. 6. Estimation of the ratio of masstransfer in
liquid iron and chemical reaction at gas-metal
interface. (nitrogen absorption)

1-0 T T o
Cp=0-01%, nitrogen desorplion |
| |
) / 005 /
0.8 469 —0.2
/é{ -
0-6 v 0.4
0.4 0.6
Q.Qol
0.2 / 0-8
0O 002 004 00160

[0] N (W'"/o)

Fig. 7. Estimation of the ratio of masstransfer in
liquid iron and chemical reaction at gas-metal
interface. (nitrogen desorption)
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=Ky (Po,—P0,1) /RT +evreveereesnns e (3.12)

kg-L/Dy,-0,=0.664R1/25,1/3 weirevenennenen (3.13)

L 3fR&ERX, o TREARE Z(cm), N;-O, B4
# ARDEBERDILEFEE Dn,-o, % ¥ AREF5800°C
LT 2.5em?/s 1L, va iy b S, % 0.819 1
T5EG1)RLG IR0 L 5B Ih 5.
kg=l_]62(u./z)1/2..............................(3_14.)

¥, EAMAERZ, BEOSLREZER T, ®E
FER o BIOWE ue »HEFE I, Lo THlEs
LOBBERINE 4[01x% 12 B. 15K TRDHB = LT
¥z, -

4[O]5=100F2Mo,/ (majuep)

=1.722%x 108 (u,/ Z ) 1/2
{(28Z/u3+1)3/4— 1} (us/ as)

3-3 BRIARORERINROMEN
— W DEMEARFOMRBINEE, #if (3. 10)R¥F X
VB ANRMLHETAHZ ENTESH, Wi, £FED
SUETIBT HEHRBEREM, BEMER R, TEARI
Zpk 2 ORERINE, KO X 5 Eb bR
WhHZEMNTEBY, Fig. 10(a) X, » ALVERD,=
5cm DX XD M, R, KXV u, OBtR%, Fig. 10
(b)Y (a) THEBIY e IV ZIEE\WT, BRD
FHETEHE L% 4[0le # () B I0%[01y &
(B ZhHobT. VWE—HE LTHHERE M=

......... (3.15)



BWMO 7 ARRCET S, ZORSA 1321

Ul

t
200} |l o

Il

®\/s
150} . J
oy /0
ool @ ¥ 4
w7 5
Q
50} 18]
7%
0 1 M 1 1
200 300 400 500 600 700 800
U (em/sec)

Fig. 10. A nomograph for estimation of oxygen
amount absorbed by gas entrainment 4[O]g and
through stream surface 4[O]g. CHOH, IwaTa,
INouvESD).
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Fig. 11. Estimation of average oxygen absorption
of - liquid steel during teeming from ladle to
tundish at several casting rates. CHOH, IwATa,
Inouve#), ‘

99t, FUIVAMIE M:=88t, REE 150 cm, WHAE
ABE Z;=250cm, RIPHE Ze=50cm oPHX, K

D@EE IVC@HER KT D 4[01g ¥ XU 4[O)lg OF -

BETHY, Thth 34.1ppm & X 4.2ppm &g
5.

BfESEERD BSR-% V7 1 » ¥ 2. O BRELE,
FATVY— A ERIOTHIEIRT VB, WEZ
SHRTEAZINRD ELT, cOBOBERNEY REL
STHEB. ¥, SEEEE Wt/min 0 kT, 100tD
HROPBEAZIRI-ET5E, ABOHEFETYAEE
ABEEE Ve, BEFAEBEXALEGCERDTIOl: &
BHL, CheflERRELY Nz ceBRRNE 4[0]
i3, Fig. 11 wRT X5, ¥ROZ kb, BEAR
INKREFWBEREL, HEEENATWEENSL
5. RoGAgENCE, BINESBRITT Al 2Bl
72L& sol.Al OBRAPBETRLE. ZhbofER,
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T T T TrrT T ™ T T Ty

pure iron
K{ =0.2cm/sec
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Fig. 12. Nitrogen absorption efficiency zg from
gas entrainment defined by Eq. 3. 16 at 1600°C.
InouvE, CHOH, IWATA#),
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Cp=0.001%
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Fig. 13. Nitrogen absorption efficiency st from

stream surface at 1600°C. Inouve, CHOH,

IWATA).
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Fig. 14. A nomograph for estimation of nitrogen
amount absorbed by gas entrainment gz and
through stream surface at 1600°C. Inouve, CHoH,
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TRDLNILDOTH B A, 1IEE UL T o ERIE,
Az X EEEBR O WiLson® 2, st 5ia4
B, BB VITEELWDMEE D X —FKLTW5B.
BT AR OBRRIUT OV T i, SzExELy® 4 FEE
DIIF LR HRZT B D, HABXAZOE D #
WAEERLERLE. Tk, BRCEATRNSB LR
RB% % LU7: SCHWERDTFEGER 549 DOZRd 5 2 A%,
TDX5EHFTCOBRBRIZ, =2 ity Bk
DDz, .
3-4 BMOIARIC KB ERRUN
ROV, (14K X o TRIGEE N
BoHINBT LRI T, @FEOBINUL,
BHEPOMEOHELY KX 5T 50T, —BICEZA
ZZHEAOBENRTNTRINI NS LZR L. £
THHFO BERBEN B0 BED REWERBIHRKY
kv TEL, HEOBRKBED L XDOMEY kv & LTHR
& pg % (3.16) X CEH L 7-.
NE= Ov//;gv (316)

B EXRALZTE LORINER 7 FARSI X EFH
SR DERRINOEAE RO XFIHLRARL 5= LT
5. 2T, BRTHRRO L & 100% ERIRI X
hBEFEELTHRRDEFA»LEHETSE, DL &

300

LRAARL T v T rreoen

wz 3 t/min i

2N aMg ,(ppm)
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Fig. 15. Effect of Nitrogen partial pressure on
nitrogen absorption in Liquid iron and Fe-19Cr
melt during teeming from ladle to tundish. at
1600°C. Inouve, Cuou, IwATA%9),

Off 4IN1z 3% 40 ppm Lz h, HGELOEBRFELV
NAORAMEE BIF—FHTHDTY, ThiBERD L
EORNELE ZT. Tl (LIHR2 M4 OBRKE
BR\T b 5 2—=2 L LT koy R, 78 A
E¥ 5 LERRINE 4[Nlg=7ed[Nlz 28 6h 5. L
TodE, FIECED XA h offik, 0.1
~0.2cm/s L LCTHWR. —F, BEAHMAE» SO
WL B 1N R bRDOBLIB.

A[N]st=F1’kov‘Ce/(7wguo) (317)
R LZDEED kov 1X, HAFEBRBEOBHERNLO
SERBNOMEBEFRK @KEFT 5.0x10-2cm/s) %
EAH. DX 57:1/1&“@79‘6@9&1&%% 778t=kov/_kgv
=A4[Nlg/4[N13, ZRDD Z & XN TESB. ThboR
INZHR, 9E L 7 13 Fig. 12 3 X0 Fig. 13
ATI5R, bLAHABRBENR LA OWE T3
55, g OHNFOHENKEL, EBETTIE,
b, DET EEDRPELTES.
3.5 BRIAROERRNEOHN

IR OBERROBE LR UFET, £ROEHE TR
KI5 —ERBOBMEAROFRBINELRD S & & 28
T¥ %49, Fig. 14 13/ AALERE Tem OFICH DB,
ZDEERMLRDBNS DI, KRB CHRBRE
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4. & ¥ U

BR~DH ABRROFE LT, BFKER IOBROE
T REE COMBR/RELY T LD THH LA, #H
& QRFFERRE LT, ks, BEaRc
BFAEED 2V b e =, HECITBLBEYEXD
FTHRRERLE O T WA E VDT I b athis
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