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Influence of entrance nozzle structure on mould powder entrapment during filling

process of large steel ingot mould
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ABSTRACT A model for fluid and heat transfer of early stage of filling of a 19 ton ingot mould was built and the flow and tempera—
ture distribution characteristics during early stage of filling were investigated. Numerical simulations of mould filling with a series of en—
trance nozzles with the different top diameters and bottom diameters were carried out and the effects of entrance nozzle structure on
mould powder entrapment during early stage of filling were investigated. The results show that level fluctuation in molten steel is strong
and solidified shell grows fast so that mould powder can be entrapped easily. When top-end interior diameter is larger than bottom-end
the velocity of molten steel stream depends on the bottom-end interior diameter and decreases with the increasing of op-end interior di—
ameter. As for 19 ton steel ingot the risk of mould powder entrapment can be greatly decreased when the bottom-end interior diameter
is larger than 90 mm.
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Fig.3 Velocity distribution of molten steel when ingot bottom is filled
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Fig.4 Velocity distribution in the level of molten steel when ingot

bottom is filled
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Fig.5 Temperature distribution of molten steel when ingot bottom is filled
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Table 1 A series of entrance nozzle structures and the corresponding
Weber numbers
Weber
/mm  ( ) /mm Weber
50 mm 100 mm
0* 70 -0.06 50 27.0 9.9 62.8
60 —
1" 70 -0.10 35 44.7 23.3 136.6
B 50+ —a— [ 11550 mm
2 70 0 70 13.4 6.5 34.8 " — 111270 mm
3# 70 0.09 100 9.7 6.3 29.8 < a0l F AR 100 mm
4* 50 -0.04 35 56.2 31.2 188.8 = \
B 30
5* 50 0 50 25.6 14.1 131.3 g |
6* 50 0. 06 70 14.9 9.6 58.6 7 207
7* 50 0.11 90 13.1 6.4 67.6 : 10+ |
8* 100 -0.14 50 24.1 13.5 77.5 5
ot 100 _0.06 80 6.1 3.2 14.4 20 40 ‘ﬁ‘” A 80 ’ 100 120
BERAE 1A/ mm
# 100 0 100 5.0 2.9 10.3
10 8 Weber
1 100 0. 06 120 7.1 3.7 14.5 Fig.8 Weber numbers of different entrance nozzle top-end and bot-
tom-end interior diameters
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