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Description
Field of the invention

[0001] The presentinvention relates to a distributor for
steel casting, for the use thereof in obtaining steel ingots
produced via the casting plate mould system, made such
that it enables the defects due to the impurities that may
affect special steels to be reduced.

Background of the invention

[0002] Currently, mould casting consists of casting the
molten metal from a ladle, once the metallurgy is com-
pleted, over a vertical refractory duct (formed by an initial
piece referred to as a pouring basin and a succession of
down runners), which conducts the molten metal to a
refractory distributor (referred to as a brick) that is situ-
ated on the casting plate on which the ingots are ar-
ranged. A number of tubes (referred to as through-tubes)
come out of this distributor, and they conduct the molten
metal until itis situated below each one of the ingots. The
last tube (final or stop tube) has a small vertical conduit
with which it enables the molten metal to enter through
the base of the mould.

[0003] Inthisregard, a distributor is known comprising
a chamber equipped with a central inlet opening at the
base thereof, to which a vertical tube for supplying molten
metal is connected, and a series of radial outlet ducts on
the side wall thereof, to which other respective tubes that
conduct molten metal are connected.

[0004] The molten steel is freed from the ladle by the
closure through which a stream falls at a speed defined
by the filling level of the molten metal inside the ladle.
The molten metal in the vertical duct accelerating due to
the effect of gravity until it hits the bottom of the distributor
at a speed of approximately 10 m/s (in the most common
conditions). The impact of the steel with the bottom of
the distributor causes energy to be released, which trans-
lates into the erosion of the inner surfaces of the refrac-
tory.

[0005] The speed of the molten metal through the hor-
izontal channels maintains almost the same speed with
which it reached the distributor. This creates a large
amount of mechanical friction on the refractory duct, with
the resulting wear on the surface, which causes the in-
clusion of impurities in the cast steel.

[0006] The quality of the steel is conditioned by the
impurities included in the process for obtaining ingots
during the casting process.

[0007] These impurities have several origins, among
which the main ones are:

e Slagin the molten metal situated in the ladle before
casting.

* Refractory material that is carried along during the
casting process through the refractory conduits that
take the molten metal to the mould.
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* Oxidisation of elements of the molten metal due to
being exposed to oxygen in the atmosphere.

[0008] The fundamental moment of the casting proc-
ess is at the start thereof, when the closure of the ladle
that stores the cast steel is opened. The molten metal
falls through the vertical tube, reaching a speed of ap-
proximately 40 kms/h, and thus producing a considerable
impact on the distributor. Due to the traditional configu-
ration of this distributor, edges or weak points form at the
intersection of the radial ducts with the chamber, which
give rise to the erosion on the same that is carried by the
molten metal and is the cause of significant inclusion in
the resulting steel.

[0009] In the current design, after the first impact on
the distributor, the flow is projected through the through-
tubes almost without losing speed. Due to the speed that
gravity has transmitted to it, the Froude number for the
flow at this point is greater than one, thus meaning it is
a supercritical flow. This fact means it is inevitable that
a hydraulic jump is caused in the area comprised be-
tween the through-tubes, stop tubes and the mould inlet.
The main feature of the hydraulic jump is air being
trapped, which results in the oxidisation of the cast steel.
Furthermore, the high speed of the flow through the
through-tubes pushes the air in the through-tubes them-
selves towards the mould, this airflow lifting the coating
powder that is situated at the bottom of the mould pre-
cisely to prevent the oxidisation of the steel when it enters
the mould. All these facts increase inclusions in the steel.

Description of the invention

[0010] The object of the presentinvention is to provide
a refractory distributor made such that it prevents the
slag already presentin the ladle from reaching the mould,
furthermore reducing the erosion and displacements of
the refractory ducts to a minimum and limiting the oxidi-
sation phenomenon that is produced during conducting
itself and when entering the mould.

[0011] The distributor of the invention is of the type
described above, made up of a chamber equipped with
a central intake opening at the base thereof, to which a
vertical tube for supplying molten metal is connected,
whilst on the side wall it is provided with a series of radial
outlet ducts, to which other molten metal duct tubes are
connected.

[0012] In accordance with the invention, the chamber
of the distributor has a greater diameter than the vertical
duct for supplying molten metal and is situated above the
radial outlet ducts, to which it is connected through ver-
tical passages that originate from the bottom of the cham-
ber and each one opens onto each radial duct.

[0013] According to another feature of the invention,
the chamber of the distributor has a central hollow at the
bottom that is closed at the sides and below and forms
a vessel, which is open at the upper base thereof, with
adiameter approximately equal to that of the vertical tube
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for supplying molten metal.

[0014] With the make-up described, the weak points
of the traditional distributors at the intersection between
the radial outlet tubes and the chamber of the distributor
are removed. In the distributor of the invention, there are
no edges with a reduced thickness constituting weak
points that are easily eroded by the flow of molten metal.
[0015] In the distributor of the invention, the chamber
has a horizontal cross section that is at least equal to and
preferably greater than the sum of the transversal cross
sections of the radial ducts.

[0016] As such, in the distributor of the invention, the
molten metal that falls through the vertical tube loses
practically all its speed when it reaches the vessel, with-
out exiting the distributor. This causes the hydraulic jump
to occur inside the distributor itself. Due to the inner
make-up of the distributor of the invention, with the ves-
sel, the chamber situated above the radial outlet ducts
and the connection labyrinth between the radial outlet
tubes and the chamber, the distributor even acts as a
filter from the moment of the initial impact. The reduction
in speed caused by preventing it to continue and the in-
creasing the cross section of the chamber, means that
the inclusions can return upwards, due to being less
dense than the cast steel, instead of continuing towards
the mould with the steel.

Brief description of the drawings

[0017] A non-limiting exemplary embodimentis shown
in the accompanying drawings, which will enable a better
understanding of the features and advantages of the in-
vention via the description thereof.

[0018] In the drawings:

- Figure 1 shows a plan view of a traditional installation
for mould casting.

- Figure 2 shows a vertical cross section of the same
installation according to the cross-section line -1l in
figure 1.

- Figure 3is ahorizontal cross section of the distributor
including the installation in figures 1 and 2.

- Figure 4 shows a side elevation view of the distributor
of the invention.

- Figure 5 is an upper plan view of the distributor in
figure 4.

- Figure 6is a horizontal cross section of the distributor
ofthe invention, taken according to the cross-section
line VI-VI in figure 4.

- Figure 7 is a cross section of the distributor of the
invention, taken according to the cross-section line
VII-VIIin figure 5.

- Figure 8 shows a perspective view of the same cross
section in figure 7.

Detailed description of an embodiment

[0019] Figures1and 2 show atraditional mould casting
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installation, in which the molten metal is poured from a
ladle (not shown) over a vertical refractory duct (1), which
is formed by an initial pouring basin (2) and a succession
of down runners (3). This vertical duct (1) conducts the
molten metal to a refractory distributor (4), which forms
a chamber (5) from the wall of which a series of radial
ducts (6) originate, to which tubes (7) are connected that
conduct the molten metal until it is situated below the
moulds, where they may be finished in an inlet bend (8)
at the bottom of the mould.

[0020] The molten metal poured into the pouring basin
(2) reaches a relatively high speed through the vertical
tube (1), thus producing an impact on the distributor (4)
that causes a certain amount of erosion on the same.
This effect is increased by the inner geometry of the dis-
tributor (4) due to the fact that the opening of the radial
ducts (6) in the chamber (5) delimits edges (9), figure 3,
between consecutive ducts (6), which constitute easily
eroded weak points, creating materials that are carried
by the molten metal and that are the cause of significant
inclusions in the resulting steel.

[0021] Another negative effect of the geometry of the
distributor in figures 1 to 3 is, as stated above, the hy-
draulic jump produced between the end of the horizontal
tubes (7), the bend (8) and the bottom of the mould, which
causes air bubbles to be trapped, in turn producing the
oxidisation of the cast steel. Furthermore, the high speed
of the flow through the horizontal tubes (7) pushes the
air in the tubes themselves towards the mould, lifting the
coating powder that is situated at the bottom of said
mould to prevent the oxidisation of the steel.

[0022] The drawbacks caused by the distributor shown
in figures 1 to 3 are removed with the distributor (10) of
the invention, shown in figures 4 to 8.

[0023] This distributor (10) comprises a chamber (11)
with a central inlet mouth (12) to which the vertical tube
(13) for supplying molten metal is connected. As may be
seen in figures 7 and 8, the chamber (11) has a larger
diameter than the vertical duct (13) for supplying molten
metal.

[0024] The distributor (10) is provided with a central
hollow (14) at the bottom thereof, which is closed at the
sides and below and forms a vessel (15), which is open
at the upper base thereof, the diameter of which is ap-
proximately equal to the vertical tube (13) and the central
inlet mouth (12). Radial outlet ducts (16), to which other
respective tubes (17) for conducting the molten metal
towards the mould are connected, originate from around
the vessel (15). The radial ducts (16) are linked to the
chamber (11) through the vertical passages (18) that
originate from the bottom of the chamber (11) and open
up below onto the radial ducts (16).

[0025] With the make-up described, the chamber (11)
is situated above the radial ducts (16), which it is linked
to through the vertical passages (18).

[0026] The chamber (11) has a cross section equal to
and preferably greater than the sum of the transversal
cross sections of the set of radial ducts (16).
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[0027] With the make-up described and as may be
seeninfigures 6to 8, no sharp edges are formed between
the radial ducts, vertical passages (18) and the chamber
(11) that may constitute easily eroded points.

[0028] Furthermore, the molten metal that reaches the
distributor through the vertical tube (13) falls into the ves-
sel (14), from where it overflows and passes to the radial
ducts (16) through the vertical passages (18), thus con-
siderably reducing the speed of the molten metal. This
reduction in speed caused, along with the larger cross
section of the chamber (11), means that the inclusions
can return upwards, due to being less dense than the
cast steel, instead of continuing towards the mould with
the current of steel.

[0029] When the molten metal falls into the vessel (11)
it forces the current of metal to rise until it reaches the
chamber (11), thus reducing its kinetic energy.

[0030] Furthermore, with the make-up described it is
made possible for the hydraulic jump to be produced in
the centre of the distributor (10), due to the vessel (15)
that receives the molten metal and overflows until the
chamber (11) is reached.

[0031] Viathe distributor of the invention, it is achieved
that the forward-movement speed of the molten metal,
towards the mould, depends on the flow and no the falling
speed, thus achieving a reduction in the forward-move-
ment speed of up to approximately three metres per sec-
ond. This reduction in speed constitutes a reduction in
friction between the current of molten metal and the sur-
face of the refractory ducts, thus significantly reducing
the risk of refractory material becoming detached as a
result of the mechanical action of the flow.

[0032] Another effect of reducing the speed of the mol-
ten metal in the distributor is that the speed with which
the air contained in the tubes (17) is freed towards the
mould is substantially reduced.

Claims

1. A refractory distributor for steel casting comprising
achamber (11) equipped with a central inlet opening
(12) at the upper base thereof, to which a vertical
tube (13) for supplying molten metal is connected,
and a series of radial outlet ducts (16) on the side
wall thereof, to which other respective tubes (17) for
conducting molten metal are connected, character-
ised in that the aforementioned chamber:

- Has a greater diameter than the vertical duct
(13) for supplying molten metal;

- Is situated above the radial outlet ducts (16);
- Is linked to the radial ducts (16) through the
vertical passages (18) that originate from the
bottom of the chamber (11), each one opening
onto one of the radial ducts (16);

- Has a central hollow (14) at the bottom that is
closed atthe sides and below and forms a vessel
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(15), which is open at the upper base thereof,
with a diameter approximately equal to that of
the vertical tube (13) for supplying molten metal.

The distributor according to claim 1, characterised
in that the chamber (11) has a horizontal cross sec-
tion that is at least equal to and preferably greater
than the sum of the transversal cross section of the
set of radial ducts (16).
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