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Numerical Simulation of Influence of Flow Control Device on
Transfer Performance in Tundish for H-Beam Bloom
Casting with Speed 0.8 m/min
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Abstract Based on tundish with length 8 m and liquid level 0. 8 m for 3-strands H-beam bloom casting, the effect of
curved dam flow-guiding hole diameter D(100 ~200 mm) and hole height H (350 ~550 mm) and angle between two flow-
guiding hole #(20° ~50°) on distribution of tundish liquid flow field and temperature field, liquid mixing status and re-
moval of inclusions with different size has been simulated and studied by using three dimensional geometry model estab-
lished with FLUENT soft ware. Results show that with flow-guiding hole diameter D 100 mm and height H 550 mm, and an-
gle between two flow-guiding hole § 50°, the comprehensive transfer performance in tundish is best, i. e. the difference of
average residual time at each strand and the difference of temperature of liquid at each outlet are smaller and the removal
rate of large size inclusions is up to 76% .
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B, Fig.1 Schematics of tundish geometric model
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Table 1 Flow-guiding hole diameter, height and angle in
each tested scheme

Xk WA

W% BHR&(D)/mm i (H)/mm *M(8)/°
1 100 350 20
2 100 450 35
3 100 550 50
4 150 350 35
5 150 450 50
6 150 550 20
7 200 350 50
8 200 450 20
9 200 550 35

W4 S5 A FLUENT 245, 340305 48 157 ) ) B AR
B AR REME, PRIBADRRE v=1.14 m/s,
T RAREE 1=3.75% , P REIGLE UK S P =10 Pa, fif
PRI MFI R Q235B, B H BE p =7 080 kg/m’ , Ky BE
w=55x10"Pa - s, REEF T B A D=10"°
m’/s, (KF ) g. = -9.8 m/s*, FRMER A SIM-
PLE B3k, SR e S fl AR 25 /M F 1077,
SRS RIRAR G, REFI HA s WEERITE
REFAERAST 8, BRESIHTERABRESHEL.

2 HZREWE

2.1 a5 6 R

THE 5 20 A b (B Y S TR 2R el an L 2 PR,
ATLAR S, K I3 A T (8] 0 P o 3 0 9480 07 A
FEERRWER WG RE, RE5FHX
JCRE &AL X rP 3 E i AR BE I 7 I I X AR X
B, I B — e RT3, R 5 B S FLI AR
XEASMABER N . B S WAL R X v 2 L IE
it 2 1) o (R4 BE THT , 3% 3] BE i i BR 1V & AR R b
TR 1) oA DX 88K, 376 P [RIE TR BUR S AR S IR L,
— R DT DB LR DGR 3h 8 & P HE
TS A AR AE TP (B N PR PR I B 2 IR B R H K
Hds

Al WR AL — 7 T LR TR R R B
i FHERLX, RARSRE v [R)42 P4 v T, 3 S R T ol 2 0B
;Mg EWEORIIERE; A —FEMNERET
Xof o () L Y R BN R AT IR A B, TE MG AR R R
LSRR ZXEEMEM, ARG HNER TR
LB H e s PR AR MR
2.2 EMENREIE SR

HEBHWARLRE TR TR REEEE RE
WX R R T E 3, AT AE S, A — R
T A OSSR R K2R, B

P2 ) A A R T

Fig.2 Streamline chart of liquid in tundish
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Fig.3  Average residual time of liquid at tundish each outlet
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Fig.4 Distribution of temperature field of liquid al tundish wall (a) and each outlet center line section (b)
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Fig.5 Temperature of liquid at tundish each outlet and differ-
ence of temperature

TR N D NBRZ BN R 4" R ERN.
2.4 PlEEAREYERRL

HIE 6 AT AR, FLBHFRT 100 pm Je ik
Y ERERBEAET0% ~76% ,80 pm FAKEREN
50% ~60% ,60 wm 3 2% 3R H K 42% ~ 53% ,40
pm K EBRFA34% ~46% , 20 um ¥ 28 £ B



HS5 W

Bt T€%:0.8 m/min f H 5 SR o A160 55 000 045 1 BB R ) o BB 42 +25-

80

| K% /wm
70 H/‘\.—".\‘-—‘\k. 100

60 f
I 80
50 f
L 60
40T 40

20
0 1 2 3 4 5 6 7 8 9 10

K6 #HRTr R LM BLle I At LR LR
Fig.6  Removal ratio of different size inclusions in liquid of
tundish in each tested scheme
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Table 2 Score of each index and total score for tested
schemes

P o, Wi/ ayr Wi/ R ¥4y [N A4

VES 5 4 5 is

1 69 86 33 62

2 83 88 54 75

3 100 100 100 100

4 66 99 0 55

5 84 89 58 77

6 68 54 53 58

7 82 95 29 69

8 33 0 38 24

9 0 88 17 35
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