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Num erical Simultion and Trial of the Fluid Flow in a
Siestrand Tundish for Billet and Round B illet Caster
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Abstract Based on he numerical smulatbn fluid flow and heat transfer of molien— steel h a curved
shape sx— strand wndish for the billet and roud billet caster under different cond itons ( bare tund ish and
tundish w ith flow control device) were analyzed The results showed that the undish w ith flow contiol de-
vicew hich make up of “V” type baffle with holes wrbulence nhbitor and dan more effectively reduce
the wall shear stress on the curved wall optim ize undish fbw field uniform tenperature distrbuton of
molien steel and pranote nonmetallic nclusions removed. The investigaton resulis of the adoptn of flow
control device on the sx— strand wundish showed that undish tenperature difference between adjacent
strean is less than 5 K, the m axmum of average temperature difference is 2 7K; average T[O] of
3Mn2 is 17x 10°° the size of oxile inchisbns is less than 504 m n the slab sanp les
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Fig 1

canputatbnal dan ain of undish

D iagran of grid designed and

1
Table1l The basic param eters for tundish sinulation
X (mm X mm) / mm /mm /mm /(%) / mm
6 898x 1500 1300 900 210 10 80
/ / / /
/K
(kg m™?) (kg m™'e s 1) (Jkg's K (Wem™ ' K™
1823 7 020 Q 006 7 750 41
/ / / / /
( kWe m~?2) (W+ m™2) (W+ m™2) (We m™2) ( Wem™?)
15 14 32 38 175
(a)without FCD (b)BT (c)BTD
E: Without FCD #/R % 8: BT Fnin “V” RIEHIHM B HRMIER: BTD Romin “V” RUPSHE- i 2R+ P4 A5 3 |
2

Fig 2 Schematic diagran of flow control devices
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Fig 4 Tenperature distrbuton in tundish
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Tabk 2 The tanperature measured results of practical tund sh

/K
702635 602350 702639 602351 602352
4 1 1 2 3
2 2 1 2 1
2 1 4 4
2 L7 1 23 2.7
3 T[O]

Table3 The tan peraturem easured results
of practical tundish

T[O]x 1¢°
602350 16
602351 18
702639 17

17
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Fig.6 Morphology of oxide inclusions under OM: (a)inclusion of size >50 pm ,
(b) inclusion of size >20 pm ,(c¢) inclusion of size <20 pm
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Fig.7 Morphology of oxide inclusions under SEM: (a) inclusion of size >50 wm,
(b) inclusion of size >20 pm,(c¢) inclusion of size <20 pum
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Fig.8 The analysis results of the typical oxide inclusions by SEM & EDS
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Fig 9 The analyss results of the typical oxidle mchsbns by SEM & EDS
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