
The invention relates to a pouring nozzle 30 comprising at its upstream end 32 a generally 

rectangular shaped plate 34 with a top surface 16 and a bottom surface. The nozzle 30 also 

comprises a tube 38 the axis 40 of which is substantially orthogonal to the top surface 16 of the 

plate 34. The tube 38 extends from the bottom surface of the plate 34 to the downstream end 36 

of the nozzle. The nozzle comprises a pouring channel consisting of the inlet orifice 18 formed 

through the surface 16 of trie plate 34, a "bore in the plate 34, a bore 50 in the tube 38; the 

downstream end 36 of the tube is closed and the pouring channel emerges close to the 

downstream end 36 through outlets 46, 46' formed in the lateral walls of the tube 38. The orifice 

of the plate 34, the bores of the plate and of the tube and the outlets being in fluid connection. 

The outlets 46, 46' are disposed symmetrically on either side of the axis 40 of the tube 38. The 

centres of the outlets 46, 46' on either side of the axis 40 define an axis 48 of the outlets 

substantially orthogonal to the axis 40 of the tube 38. The axis of the outlets is substantially 

parallel to a pair of sides of the plate 34. The orifice 18 is oblong and has a major axis 42 and a 

minor axis 44. The minor axis 44 of the orifice 18 is parallel to the axis 48 of the outlets. 

According to another of its objects, the present invention also relates to an assembly of such a 

nozzle with an inner nozzle. This nozzle as well as its assembly with an inner nozzle are used 

for the continuous casting of steel from a tundish towards a continuous casting mould. 
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Claims. 

1. Pouring nozzle (30) for the continuous casting of steel from a tundish towards a continuous 

casting mould comprising, at one end, referred to as the upstream end (32), a generally 

rectangular-shaped plate (34) with a top surface (16) and a bottom surface, and a tube (38), 

the axis (40) of the tube being substantially orthogonal to the top surface (16) of the plate 

(34), extending from the bottom surface of the said plate to an opposite end of the nozzle, 

referred to as the downstream end (36), the nozzle (30) comprising a pouring channel 

consisting of an inlet orifice (18) formed through the surface (16) of the plate (34), a bore in 

the plate, a bore (50) in the tube, the downstream end (36) of the tube being closed and the 

pouring channel emerging close to the downstream end (36) through outlets (46, 46') formed 

in the lateral walls of the tube (38), the orifice in the plate (18), the bores in the plate and in 

the lube and the outlets being in fluid connection, the outlets (46, 46') being disposed 

symmetrically on either side of the axis (40) of the tube (38), the centres of the outlets (46, 

46') on either side of the axis (40) defining an axis, referred to as the axis of the outlets (48), 

substantially orthogonal to the axis (40) of the tube (38), the axis of the outlets (48) being 

substantially parallel to a pair of sides of the plate (34) 

characterised in that 

the orifice (18) is oblong and has a major axis (42) and a minor axis (44) and in that the 

minor axis (44) of the orifice (18) is parallel to the axis of the outlets (48). 

2. Pouring nozzle (30) according to claim 1, wherein the major axis (42) of the oblong orifice 

(18) is off centre with respect to the sides of the rectangle perpendicular to the axis of the 

outlets(48),\; ^ 

3. Pouring nozzle (30) according to either one of claims 1 or 2, wherein the dimension of the 

plate (34) in the direction corresponding to the axis of the outlets (38) is equal to at least 

three times the dimension of the minor axis (44) of the orifice (18). 

4. Pouring nozzle (30) according to any one of claims 1 to 3, wherein the oblong orifice (18) is 

confonmed in two arcs of circles the radii of which are identical and correspond to twice the 

distance separating the centres thereof connected by parallel straight-line segments, with 

identical lengths and perpendicular to the axis of the outlets (48). 

5. Pouring nozzle (30) according to any one of claims 1 to 4, wherein the pouring channel 

changes from an oblong cross section to a circular cross section over a distance of between 

20 and 50 mm as from the top surface (16) of the plate (34). 

6. Pouring nozzle (30) according to claim 5, wherein the change in cross section is 

accompanied by a reduction in the cross section of flow. 

7. Assembly of a pouring nozzle (30) according to any one of claims 1 to 6 and an inner nozzle, 

the inner nozzle comprising a plate at one end, referred to as the downstream end, provided 

with a discharge orifice, the seal between the pouring nozzle and the inner nozzle being 

effected by a joint between the downstream plate of the inner nozzle and the upstream plate 
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(34) of the pouring nozzle, characterised in that the discharge oriflce of the inner nozzle is 
'i 

conformed in a substantially identical manner to the inlet orifice (18) of the pouring channel 

in the pouring nozzle (30) so that, in the pouring position, the two orifices communicate 

fluidly. 

Dated this 02/04/2012 0 \ A ^ / 

' OF REMFRl) & SAGAR 
ATTORNEY FOR THE APgLICANT[S] 





Pouring nozzle and assembly of such a pouring nozzle with an inner nozzle. 

[0001] The present invention relates to a refractory element used for the continuous casting of 

molten steel from an upstream metallurgical vessel to a downstream metallurgical vessel. 

[0002] According to a particular embodiment of the invention, the nozzle is used for casting 

molten steel from a distribution tank (sometimes also called a tundish) to a casting mould or 

ingot mould (sometimes also called a coquille). 

[0003] In the continuous casting of steel from the tundish to an ingot mould, a pouring nozzle is 

used to protect the liquid steel from chemical attacks from the surrounding atmosphere and to 

isolate it thermally during Its transfer from the upstream vessel to the downstream vessel. These 

nozzles, roughly cylindrical In shape, consist of a single piece having an upstream end 

possessing a generally tapered inlet disposed in the vicinity of the bottom of the upstream 

vessel. These nozzles are pierced right through by a bore forming a pouring channel enabling 

liquid steel to flow towards the downstream end of the nozzle, which Is Immersed in the ingot 

mould. In the majority of cases, the txjttom end of the nozzle is closed or at the very least is 

provided with a restriction In order to limit the vertical flow of the jet of steel and the steel 

emerges in the ingot mould mainly through lateral openings (also called outlets) with which the 

downstream end of the nozzle is provided. In the context of the present invention, the term a 

"closed" bottom end of a nozzle will be used in order to designate either nozzles that are actually 

closed at their bottom end or simply provided with such a restriction. In the case of the casting 

of steel as flat products, such as slabs, an ingot mould is used, which is a bottomless mould 

having four lateral walls, generally made from copper, water cooled, parallel in pairs, and which 

has a roughly rectangular-shaped cross section corresponding approximately to the width and 

thickness of the slab. The. Ingot mould has a length substantially greater than its width. The 

lateral openings in the bottom part of the nozzle are normally disposed symmetrically with 

respect to one another to allow homogeneous flow in the ingot mould. In addition, the lateral 

openings never exactly emerge facing the long walls of the ingot mould, which are also closest 

to the nozzle, without which the liquid steel discharged from the tundish and therefore still at high 

temperature would directly come into contact with the long walls, and would cause excessive 

heating and, after a certain amount of time, the melting of the copper walls. The result would be 

a leakage of steel with disastrous consequences both for the plant and for the personnel. On 

the contrary, the lateral openings of the openings of the nozzle are oriented towards the narrow 

walls of the ingot mould, which are also the furthest away; thus the steel discharged from the 

tundish has time to cool in contact with the previously poured steel before reaching the walls. 

[0004] Such pouring nozzles are wearing parts highly stressed to the point that their service life 

may limit the pouring time. In particular, these nozzles may be clogged by deposits of alumina, 

eroded chemically by particularly aggressive slag or grade of steel, cracked by a thermal or 

mechanical shock. Thus, since the 1980s, devices for bringing and exchanging nozzles have 

been developed. 
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