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Math-Phys Simulation and Optimization of Molten Flow in
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Abstract Using similitude principle and hydrokinetics theory, the water simulation and mathematic simulation of mol-
ten steel flow condition in ladle furnace (upper and bottom diameter- 2 310 mm and 1 984 mm, height of ladle fumace-
2 620 mm, porous block diameter- 104 mm) have been carried out by conductivity testing and Phoenics software. The test
and results showed that the molten steel flow pattern and mixing time at 2 # blowing location (520 mm from ladle bottom
center) was more idea than that at 1 # blowing location (354 mm from ladle bottom center) ; and as argon flow rate no more
than 300 L/min, with increasing blowing rate the mixing time decreased, as argon flow rate more than 300 L/min, with fur-
ther increasing blowing rate the mixing time no longer change. The results of 40 1 BOF-LF-CC production showed that with
using optimum process the total oxygen content in steel decreased by 2 x 107°, 10 15.2x 107%, and the amount of inclusion
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in steel decreased obviously.

Material Index Ladle Furnace, Argon Blown, Flow, Simulation, Optimization

B TEE LA EAZRBRE, K
A LE KRS MR T RENE G S
YERL, A AN B B B B FHIR . 2 B e 2 B9 3K
g0,

ASCI T X 3R E R 4 A AT 40 « LF, X
L R AR K R SRS TS, B AR
SRR AR ) 3R 0 ST Y AR R AR R
AL MR ITREHRKE N B RS &, #ET
RERHE B SR THRE BRI I RR
1 B

WAKIE LF AR B — N E MR s
B B R RN A e =%
YRR, A BF 92 AL A PHOENICS F
B UTER REBERER SN EERERY

PR iR B AR O B R A A LR K,
R TSR AR AT HUCFERL
2 IR

2.1 BEHURIE

ARAEARMUEUE, X WS BE R LR, R R
LRI LA S ME B ARIE S IE 69 Hh & FE M R0
%[9.10] , El]

(Fr')n=(F'), (1)
BIER Fr #EBOTLIE R -

2 2
Fr= bt O (2)

) (P—Pg)gHngH

F: u- FFAE R HAR X BE ; o, , o S AR TN A


http://www.cqvip.com

%63

S35  SURNGIRY (LF) SV 30 B B8 3R B S 14K -1t

IR o
B o AT T4
u=:—DQZ« (3)

2 Q- SR ERRE; D W EHEZ,
BRMRA2)RX, 115

1.620,0°

pddgH
AR IR 5 SR A LT EL R 1:2,
B (ORXRA DR, /T

Q. =0.07790Q, (5)

Fr = 4)

HHEMN

ALY ?%&l 7@

Hef: Q- MBS BT E; 0, -LWIEKR
i
JRRI SRR E BB EANER 1 iR,

*1 BERSERFAEFTERY/mm
Tablel Main dimension of antetype and model of ladle /
mm

HiE EtOEZL TOHEE HNEEE BSKRES
R 2310 1984 2 620 104
HERY 1155 992 1310 52

2.2 YERER ORI i
R E RERSKEEMAE 1 Fix,
BT RBESIMNE RPBRSE ARG

A

E \ / ; //7 YRt
_—
[

B R KRR B

Fig.1 Schematic of LF water model test device
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Table 2 Comparing gas flow rate of antetype with gas flow
rate of model

JRRY/L min ! B /L min~! B/’ -h !
50 3.90 0.23
100 7.79 0.47
150 11.69 0.70
200 15.58 0.93
250 19.48 1.17
300 23.37 1.40
350 27.27 1.64
400 31.16 1.87
450 35.06 2.10
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Fig.2 Fluid field of 1* location at bottom-section XZ face (a), YZ face (b) and XY face, near surface of molten steel (c); and
2* location at bottom-section XZ face (d), YZ face (e) and XY face, far from surface of molten steel (f)
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Table3 Comparing mixing time and flow rate of 1* and
2* flow location of antetype with that of model

TR ) i
BEAR i EwaE 2V R E
BN messh BN HARKE
0.23 1.23 1.60 1.25 1.62
0.47 0.97 1.26 0.87 1.13
0.70 0.87 1.13 0.77 1.00
0.93 0.78 1.01 0.70 0.91
1.17 0.68 0.88 0.65 0.84
1.40 0.65 0.84 0.61 0.7%9
1.64 0.65 0.84 0.67 0.87
1.87 0.67 0.87 0.67 0.87
2.10 0.67 0.87 0.67 0.87
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Fig.3 Effect of flow rate at different blowing location on
mixing time
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Fig.4 Effect of adding location of additive in laddle on mix-
ing time of mloten time
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