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Description

Background of the Invention

[0001] The present invention generally relates to tundish vessels and, more particularly, to tundish impact pads
designed to inhibit turbulent flow of molten metal within the tundish.

[0002] Tundishes are used to hold a quantity or bath of molten metal, such as molten iron or steel, delivered from a
ladle through a ladle shroud. A tundish is disposed between the ladle and the casting apparatus or mold which receives
the molten metal and forms various shaped products therefrom. The ladle is positioned several feet above the tundish
and a ladle shroud, in the form of a long tube, leads from the ladle into the tundish. The ladle shroud delivers the molten
metal to the tundish in a tight, compact stream. This incoming stream of molten metal can, for example, have kinetic
energy ranging from 2 to 10 Watts/ton.

[0003] Pouring pads placed within tundishes have been widely used to prevent damage to the working and safety lin-
ings of a tundish by the force of the incoming stream of molten metal. The kinetic energy of the incoming stream of mol-
ten metal also creates turbulence which can spread throughout the tundish if the flow of molten metal is not properly
controlled. Many times, this turbulence has a detrimental effect on the quality of cast products formed from metal taken
from the tundish. More specifically, turbulent flow and high velocity flow within the tundish can, for example, have the
following harmful effects:

1. Excessive turbulence can disturb the steel surface and promote emulsification of the slag at ladle changes or
during operation of the tundish with a relatively low level of molten metal.

2. High velocities produced by turbulent flow in the pouring area can cause erosion of the working lining of the
tundish which is typically comprised of a refractory material having a much lower density than impact pads.

3. Highly turbulent flow within the tundish can impede the separation of inclusions, especially inclusions less than
50 microns in size, due to the fluctuating nature of such turbulent flows.

4. High speed flows may also increase the possibility of slag being directed into a mold through increased vortexing
of the molten metal in the tundish which draws slag downwardly toward the outlet.

5. Turbulent flow within the tundish may result in disturbance of the slag/metal interface near the top of the metal
bath and thereby promote slag entrainment as well as the possibility of opening up an "eye" or space within the slag
layer which can be a source of reoxidation of the molten metal.

6. High levels of turbulence in the tundish can be carried down into the pouring stream between the tundish and the
mold. This can cause "bugging" and "flaring" of the pouring stream which thereby lead to casting difficulties.

7. High velocity flow in the tundish has also been attributed to a condition known as "short circuiting”. Short
circuiting refers to the short path a stream of molten metal may take from the ladle to the impact pad to the nearest
outlet in the tundish. This is undesirable since it reduces the amount of time inclusions have to be dissipated within
the bath. Instead, the high velocity flow sweeps relatively large inclusions down into the mold where they reduce
the quality of the cast products.

[0004] A typical flatimpact pad causes an incoming ladle stream to impact the top of the pad and travel quickly to the
side or end walls of the tundish. When the stream reaches the side and/or end walls, it rebounds upward to the surface
of the tundish where it changes direction toward the center of the tundish or, in other words, toward the incoming ladle
stream. This creates undesirable inwardly directed circular flows in the tundish. The opposing flows on either side or
end of the tundish travel toward the center of the tundish and carry with them slag or other impurities that have floated
to the surface of the bath within the tundish. As a result, these impurities are drawn toward the incoming ladle stream
and are then forced downwardly into the bath and toward the outlet or outlets of the tundish. This tends to cause more
of these impurities to exit the tundish into the molds thereby decreasing the quality of the products produced within the
molds.

[0005] While numerous other types of tundish pads have bean proposed and used in the past, none of these fully
address all of the problems noted above. Examples of prior tundish pads are disclosed in U.S. Patent Nos. 5,131,635
and 5,133,535 both issued to Soofi and U.S. Patent No. 5,169,591 to Schmidt et al. The tundish pads disclosed in the
above patents to Soofi and Schmidt et al., however, are inadequate solutions to the above-mentioned problems at least
because of the fact that they each direct the incoming ladle stream too directly toward the drain or drains of the tundish.
Also, these pads do not slow the incoming ladle stream enough to completely address the problems associated with
high velocity flows as mentioned above. In this regard, since each of these patents disclose impact pads which direct
the incoming stream in either one or two lateral directions toward the drain or drains of the tundish, the speed of the
ladle stream is not reduced enough to prevent many of the problems mentioned above. Moreover, directing the ladle
stream toward the drain or drains of the tundish, as taught by these patents, leads to the previously explained problems
of "bugging”, "flaring" and "short circuiting".
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[0006] The Schmidt et al US Patent No. 5169591 discussed above, as mentioned there discloses a pad which has at
least one open end. The open end or ends redirect the incoming ladle stream laterally beneath the surface of the liquid
within the tundish to an outlet located at the bottom of the tundish some distance away. The open end or ends mean
that the ladle stream is not redirected in an upward direction, the patent stating that this could lead to increased surface
turbulence.

[0007] In accordance with the invention, a tundish impact pad formed from a refractory composition capable of with-
standing continuous contact with molten metal, the pad comprising a base having an impact surface and an outer side
wall extending upwardly therefrom and enclosing at least part of an interior space having an upper opening for receiving
a stream of molten metal, the outer wall including an annular inner surface having at least a first portion extending
inwardly and upwardly toward the opening characterised in that the outer side wall is endless and fully encloses the
interior space.

[0008] The presentinvention provides a turbulence inhibiting tundish impact pad formed with a bottom impact surface
and including an endless annular side wall extending upwardly therefrom and fully enclosing an interior space or cavity
having an upper opening into which the molten metal is directed from a ladle shroud. The endless annular side wall of
the pad includes an annular inner surface having at least a portion extending upwardly with respect to the bottom impact
surface and inwardly toward the opening of the pad. The endless annular side wall fully encloses the interior space of
the pad such that the incoming stream of metal is redirected back into itself and a flow pattern is created which directs
the reversed flow of metal away from the ladle shroud.

[0009] The present invention also provides a tundish vessel as described in claim 9 and a method of preventing tur-
bulence and high velocity flow of molten metal in a tundish as described in claim 10.

[0010] Inthe first embodiment the pad is circularly shaped as viewed from the top as is the inner surface of the annular
side wall. The inner surface of the side wall is concavely curved first outwardly and upwardly from the bottom impact
surface and then inwardly and upwardly to a vertically disposed surface which defines the opening of the pad. The inner
side wall surface preferably curves continuously from the bottom impact surface to the vertical wall defining the opening
of the pad.

[0011] In a second embodiment the impact pad is formed with a rectangular shape while still retaining the feature of
having a fully enclosed interior space defined by an endless annular side wall. In this regard, the term "annular” as used
throughout the specification and claims is not meant to denote any particular shape but is meant to indicate a fully
enclosing, endless boundary structure. In the second embodiment the inner side wall surface includes at least a portion
which extends upwardly and inwardly toward a central opening in the top of the impact pad. The same desirable flow
pattern is created within a tundish using a pad constructed according to either the first or second embodiments of the
invention.

[0012] The tundish pouring pads not only withstand the impact of the incoming ladle strain but also dampens the asso-
ciated turbulence usually created by the stream. To this end, and in solving the previously mentioned problems in the
prior art, a pad constructed as discussed above redirects the pouring stream back into itself causing the counter current
flows to slow each other down thereby minimizing turbulence and inhibiting high velocity flow within the tundish. The
fully enclosed cavity of the pad changes the path of the incoming stream from vertically downwards to vertically
upwards. The flow pattern created by the pad forms a path of molten metal which travels slowly upwards toward the
surface of the metal bath and then radially outwardly in all directions toward the walls of the tundish. This is not only a
favorable flow condition for flotation of impurities but also contributes to temperature homogeneity in the tundish. Most
importantly, it minimizes the harmful effects of excessive turbulence and high flow velocities within the tundish.

[0013] The turbulence inhibiting pads provide a much more advantageous flow pattern than the prior pads mentioned
above which direct the incoming ladle stream to one or more sides or ends of the tundish immediately upon impact. In
this regard the incoming ladle stream is reversed by the pad and travels vertically upwardly and then radially outwardly
near the top of the bath. This pushes slag or other impurities away from the incoming ladle stream. For this reason and
for the reason that the resulting flow is much slower than the flow created with past impact pads, less slag or other impu-
rities and inclusions are entrained within the bath. The pad is especially advantageous during start-up, while changing
grades of steel within the tundish, or when casting at low tundish levels.

[0014] It will therefore be appreciated that numerous advantages are presented by the tundish impact pad of the
present invention. These advantages include the following:

1. The incoming ladle stream is contained and dampened to cause a slower flow of molten metal in the tundish for
effectively allowing inclusions to float to the top surface of the molten metal bath.

2. The resulting flow patterns push slag and other impurities away from the incoming ladle stream thus preventing
entrainment of these undesirable materials within the bath.

3. Surface directed flow of the molten metal is promoted and therefore inclusions or impurities must rise only a short
distance before contacting the slag layer and becoming absorbed therein.

4. Erosion of the working lining on the side and end walls of the tundish is reduced as the incoming flow will not
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directly impact on these walls.

5. The amount of time that the molten metal remains in the tundish is increased since the path to the exit or exits
of the tundish will be longer and more tortuous than with past impact pads.

6. As high velocity flows in the tundish will be minimized, the possibility of vortexing, which causes slag and inclu-
sions to be drawn from the surface of the tundish down into the mold, will be reduced.

7. A much quieter metal surface is produced with less movement of the slag layer during steady state operation.
8. The unique flow pattern created by the pad promotes temperature homogeneity within the bath by creating full,
slow circulation of molten metal throughout the tundish.

9. Splashing during start-up is significantly reduced.

10. The residence time for the metal within the bath is increased or, in other words, the time it takes for incoming
metal to exit the bath into the mold or molds is increased. Impurities which, given sufficient time, will naturally float
slowly to the top of the bath, are less likely to be included in the exiting stream as residence time is increased.

[0015] Further advantages of the present invention will become more readily apparent to those of ordinary skill upon
review of the following detailed description of the preferred embodiment taken in conjunction with the accompanying
drawings.

Brief Description of the Drawings
[0016]

Fig. 1 is a side cross-sectional view of a tundish including the turbulence inhibiting impact pad of the present inven-
tion disposed on the bottom surface thereof;

Fig. 2 is an enlarged cross-sectional view of the impact pad of Fig. 1;

Fig. 3 is an enlarged top view of the impact pad of the present invention;

Fig. 4 is a top view of the tundish of Fig. 1 showing the radial outward flow pattern created proximate the top of the
molten metal bath in the tundish by the impact pad of the present invention;

Fig. 5 is a top view of an alternative embodiment of the tundish impact pad of the invention; and,

Fig. 6 is a side cross sectional view of the tundish impact pad of Fig. 5 taken along line 6-6.

Detailed Description of the Preferred Embodiments

[0017] Referring first to Fig. 1, a conventional tundish 10 is shown and includes an inner lining 12 and a pair of well
blocks or outlets 14 for allowing molten metal from a bath 16 contained in the tundish 10 to continuously exit the tundish
10 and enter molds (not shown) which form metal castings. As is also conventional, a ladle shroud 18 is positioned
above the tundish 10 and continuously directs a stream of molten metal into the tundish 10. A tundish impact pad 20
constructed according to the present invention is placed centrally on the floor of the tundish 10.

[0018] As best illustrated in Figs. 2 and 3, the tundish impact pad 20 is preferably circular in shape and includes a
base 22 having a planar impact surface 24. The pad 20 further includes an endless, preferably circular outer side wall
26 having a correspondingly circular shaped inner wall surface 28. The annular inner wall surface is concavely shaped
as shown in Fig. 2 and extends upwardly from the planar impact surface 24 to fully enclose a curved interior space or
cavity 29. One annular portion 28a of the inner side wall surface 28 curves concavely outwardly and upwardly from the
impact surface 24 and meets another annular portion 28b which curves concavely inwardly and upwardly to a vertical
inner wall surface 30. The concave shape of the inner side wall surface 28 helps to reduce erosion of the pad 20. How-
ever, rather than forming one continuous curve as shown in Fig. 2, surface portions 28a and 28b may alternatively be
separated by a flat surface portion. Also, one or both of the annular surface portions 28a and 28b may also be flat and
angled outwardly and inwardly, respectively, instead of curved. Satisfactory operation of the pad 20 may also be
obtained even when portion 28a is eliminated, i.e., such that portion 28b extends upwardly and inwardly from surface
24. Each of these alternative designs still includes an annular side wall inner surface portion extending inwardly and
upwardly toward the opening 30 to create the desired flow pattern described herein. Vertical surface 30 defines a circu-
lar opening in the impact pad 20 for receiving the stream of molten metal from the ladle shroud 18 and for allowing the
metal to exit the cavity 29 in an upward direction. The tundish impact pad 20 further includes a planar peripheral top
surface 32 which surrounds the opening created by the vertically oriented circular surface 30.

[0019] The effect of using the tundish pad 20 of the present invention is schematically shown in Figs. 1 and 4. As
shown in Fig. 1, a downward vertical stream of molten metal represented by arrows 34 is directed out of the ladle shroud
18 and onto a central location of impact surface 24 of the base 22. The stream of molten metal disperses radially out-
wardly within cavity 29 from the center of the impact surface 24 as shown by arrows 35 and follows the continuous inner
side wall surface 28 in an upward direction. The stream exits the pad 20 and travels generally vertically upwardly as
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shown by arrows 36. The vertical upward movement of the stream caused by the tundish pad 20 significantly slows
down the stream of molten metal as the two opposed vertical streams 34, 36 have a partially cancelling effect on one
another.

[0020] The slowed upward stream 36 of molten metal continues toward the upper surface of the bath 16 contained in
the tundish 10 and disperses generally radially outwardly, as indicated by arrows 38 in Figs. 1 and 4, proximate the top
surface of the bath 16. The radially outwardly directed flow streams 38, best shown in Fig. 4, cause slag and other impu-
rities at the top surface of the bath 16 to be moved outwardly away from the ladle shroud 18 and away from the incoming
stream 34 such that slag and other impurities are much less likely to be directed downwardly into the bath 16 by the
incoming stream 34 where they may become entrained therein and eventually directed out of the tundish 10 through
outlet well blocks 14 thus contaminating the final castings.

[0021] Figures 5 and 6 illustrate a second embodiment of the present invention and specifically show one alternative
shape for the endless, annular side wall construction which creates a fully reversed flow of metal from the pad. More
specifically, a tundish impact pad 40 is shown and includes a base 42 having a planar impact surface 44. The pad 40
further includes an endless annular, and in this case rectangular, outer side wall 46 having an annular, rectangular inner
wall surface 48 extending upwardly and inwardly from the planar impact surface 44 and fully enclosing an interior space
or cavity 49.

[0022] More particularly, a vertically oriented annular portion 48a of the inner side wall surface 48 extends upwardly
from the impact surface 44 and meets another inwardly angled annular portion 48b which extends inwardly and
upwardly to a vertical inner wall surface 50. The vertically oriented portion 48a is not absolutely necessary to satisfac-
tory operation of the pad to create a flow pattern in accordance with the present invention. That is, the angled portion
48b may instead extend upwardly and inwardly directly from surface 44. Vertical surface 50 defines a rectangular open-
ing in the impact pad 40 for receiving the stream of molten metal from the ladle shroud 18 and for allowing the metal to
exit the cavity 49 in an upward direction. The tundish impact pad 40 further includes a planar peripheral top surface 52
which surrounds the opening created by the vertically oriented rectangular shaped wall surface 50. Impact pad 40 cre-
ates the same general flow pattern within a tundish as pad 20 of the first embodiment and as specifically shown by
arrows 35, 36 and 38 in Figs. 1 and 4.

[0023] It will thus be appreciated that the tundish impact pads 20, 40 of the present invention cause the incoming ladle
stream to be completely reversed in an upward direction thus significantly slowing the stream and preventing undesir-
able high velocity flows and turbulence within the tundish 10. Furthermore, opposed radially outwardly directed currents
are created on all sides of the ladle shroud 18 or incoming stream to push slag and other impurities away from the
incoming stream thereby significantly lessening the likelihood of entraining impurities within the bath 16.

[0024] The resulting flow pattern further promotes surface directed flow of molten metal which therefore necessitates
a shorter distance through which inclusions must rise before contacting the slag layer and becoming absorbed therein.
The resulting flow pattern also reduces erosion of the working lining 12 on the side and end walls of the tundish 10. This
is because the incoming flow 34 as well as the flow pattern which results from the tundish impact pads 20, 40 will not
directly impact on either the side or end walls of the tundish 10.

[0025] It will also be appreciated that the flow pattern which results from the tundish pads 20, 40 increases the resi-
dence time of the molten metal within the tundish 10 as the path to the exit nozzle or well block 14 will be longer and
more tortuous than with past impact pads. More specifically, instead of flowing directly along the bottom of the tundish
10 to the exit nozzles 14, the flow of molten metal within the tundish 10 is first directed vertically upwardly toward the
surface of the bath 16 and then is slowly circulated downwardly toward the exit nozzles or well blocks 14. The slow
velocities created by the tundish pads 20, 40 of the present invention further minimize the possibility of vortexing and
surface turbulence in the bath 16. The opposed radially outwardly directed currents created by the tundish impact pads
20, 40 further promote temperature homogeneity within the bath 16 by creating continuous flow within substantially the
entire bath 16. The impact pads 20, 40 also significantly reduce splashing during start-up and promotes greatly
increased plug flow volume in the tundish 10 in the absence of other flow control devices such as dams, weirs and baf-
fles.

[0026] The impact pads 20 and 40 are constructed from conventional refractory compositions which are resistant to
the high temperatures of molten metals such as iron and steel. These temperatures may reach up to about 3000°F. As
known in the art, suitable refractory materials may include MgO, Cr,03, Al,O3, ZrO,, Ca0, and SiO,, and mixtures of
these materials, however, other refractory compositions may also be used as long as the chosen composition can with-

stand continuous contact with molten metals such as iron and steel. Two preferred compositions break down as follows:

75% Al,O3 Composition | MgO Composition
AlbO4 75 3
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(continued)

75% Al,O3 Composition | MgO Composition
MgO >1 89
SiO, 21 6
Ca0 1 1
FesO3 1 >1
Other Trace Amounts 2 1

[0027] It will be appreciated that further modifications and substitutions can be made. For example, while the impact
pad of the present invention is preferably circularly shaped and while one alternative shape has also been shown and
described, it will be appreciated that many shapes for the side walls of the impact pad are possible and fall within the
scope of the present invention. Any geomeitric shape which fully encloses or defines an endless boundary for an interior
space of the pad and redirects the incoming molten metal flow back into itself and creates a flow pattern away from the
ladle shroud will perform similarly to the illustrated embodiments.

Claims

1.

10.

A tundish impact pad (20,40) formed from a refractory composition capable of withstanding continuous contact with
molten metal, the pad (20,40) comprising a base (22,42) having an impact surface (24,44) and an outer side wall
(26,46) extending upwardly therefrom and enclosing at least part of an interior space (29,49) having an upper
opening (30,50) for receiving a stream of molten metal, the outer wall (26,46) including an annular inner surface
(28,48) having at least a first portion (28b,48b) extending inwardly and upwardly toward the opening (30,50) char-
acterised in that the outer side wall (26,46) is endless and fully encloses the interior space (29,49).

A pad as claimed in Claim 1 wherein the annular inner surface further includes a second portion (28a,48a) extend-
ing upwardly from the impact surface (24,44) to the first portion (28b,48b).

A pad as claimed in Claim 1 wherein the annular inner surface further includes a second portion (28a,48a) extend-
ing outwardly and upwardly from the impact surface (24,44) toward the first portion (28b,48b).

A pad as claimed in Claim 3 wherein at least one of the first and second portions (28a,28b) is a concave annular
surface.

A pad as claimed in Claim 4 wherein the first and second portions (28a,28b) form a continuously curving annular
concave surface (28).

A pad as claimed in any preceding claim wherein the interior space (29) is circular in shape.
A pad as claimed in any one of Claims 1 to 3 wherein the interior space (49) is rectangular in shape.

A pad as claimed in any preceding claim further comprising a vertically oriented annular surface extending
upwardly from the first portion (28b,48b) and defining the opening (30,50).

Atundish vessel (10) for holding a volume of molten metal having a floor and sidewalls enclosing a region of impact,
adrain (14) and an impact pad (20,40) as claimed in any preceding claim located in the region of impact.

A method of preventing turbulence and high velocity flow of molten metal in a tundish (10), the method comprising
providing an impact pad (20,40) within the tundish (10), the impact pad (20,40) including a base (22,42) having an
impact surface (24,44) and an endless outer side wall (26,46) extending upwardly therefrom and at least partially
enclosing an interior space (29,49) having an upper opening (30,50) for receiving a stream of molten metal, the
outer wall (29,49) including an annular inner surface (28,48) having at least a first portion (28b,48b) extending
inwardly and upwardly toward the opening (30,50) directing an incoming stream of molten metal vertically down-
wardly into the tundish (10) and against the impact pad (20,40) to create a bath of molten metal in the tundish (10)
reversing the stream into a vertically upward and inward direction and toward the incoming stream, and, creating
generally radial flows of the molten metal in the tundish (10) characterized in that the outer side wall (26,46) is end-
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less and fully encloses the interior space (29,49), the radial flows created being outward flows and on all sides of
the incoming stream such that the flows are each directed away from the incoming stream toward the surface of the
bath of molten metal.

Patentanspriiche

1.

10.

Zwischenbehalter-Prallplatte (20, 40), die aus einer feuerfesten Zusammensetzung gebildet ist, die kontinuierli-
chen Kontakt mit geschmolzenen; Metall aushalten kann, wobei die Platte (20, 40) eine Basis (22, 42) mit einer
Prallflache (24, 44) und eine duBere Seitenwand (26, 46) umfaBt, die sich davon nach oben erstreckt und zumin-
dest einen Teil eines Innenraumes (29, 49) mit einer oberen Offnung (30, 50) zum Aufnehmen eines Stroms von
geschmolzenem Metall umfaBt, wobei die AuBenwand (26, 46) eine ringférmige Innenflache (28, 48) umfaBt, die
zumindest einen ersten Abschnitt (28b, 48b) aufweist, der sich nach innen und oben zur Offnung (30, 50) erstreckt,
dadurch gekennzeichnet, daB die duBere Seitenwand (26, 46) endlos ist und den Innenraum (29, 49) vollstandig
einschlieBt.

Platte nach Anspruch 1, worin die ringférmige Innenflache weiters einen zweiten Abschnitt (28a, 48a) umfaBt, der
sich von der Prallflache (24, 44) nach oben zum ersten Abschnitt (28b, 48b) erstreckt.

Platte nach Anspruch 1, worin die ringférmige Innenfl&che weiters einen zweiten Abschnitt (28a, 48a) umfaft, der
sich von der Prallflache (24, 44) nach auBBen und oben zum ersten Abschnitt (28b, 48b) erstreckt.

Platte nach Anspruch 3, worin zumindest einer aus dem ersten und dem zweiten Abschnitt (28a, 28b) eine kon-
kave, ringférmige Flache ist.

Platte nach Anspruch 4, worin der erste und der zweite Abschnitt (28a, 28b) eine kontinuierlich gekriimmte ringfér-
mige, konkave Flache (28) bilden.

Platte nach einem der vorangegangenen Anspriche, worin der Innenraum (29) kreisférmig geformt ist.
Platte nach einem der Anspriiche 1 bis 3, worin der Innenraum (49) rechteckig geformt ist.

Platte nach einem der vorangegangenen Anspriiche, weiters umfassend eine vertikal ausgerichtete ringférmige
Oberflache, die sich vom ersten Abschnitt (28b, 48b) nach oben erstreckt und die Offnung (30, 50) definiert.

Zwischenbehalter (10) zum Beinhalten eines Volumens an geschmolzenem Metall mit einem Boden und Seiten-
wanden, die einen Aufprallbereich umschlieBen, einem Ablauf (14) und einer Platte (20, 40) nach einem der vor-
angegangenen Anspriche, die im Aufprallbereich angeordnet ist.

Verfahren zur Verhinderung von Wirbelstrdmung und Hochgeschwindigkeitsstrémung von geschmolzenem Metall
in einem Zwischenbehélter (10), wobei das Verfahren folgendes umfaBt: das Bereitstellen einer Prallplatte (20, 40)
innerhalb des Zwischenbehdlters (10), wobei die Prallplatte (20, 40) eine Basis (22, 42) mit einer Prallflache (24,
44) und eine endlose auBere Seitenwand (26, 46) umfaBt, die sich davon nach oben erstreckt und zumindest teil-
weise einen Innenraum (29, 49) umschlieBt, der eine obere Offnung (30, 50) zum Aufnehmen eines Stroms aus
geschmolzenem Metall aufweist, wobei die AuBenwand (29, 49) eine ringférmige Innenflache (28, 48) umfaBt, die
zumindest einen ersten Abschnitt (28b, 48b) aufweist, der sich nach innen und oben zur Ofinung (30, 50) erstreckt,
das Lenken eines hereinkommenden Stroms geschmolzenen Metalls vertikal nach unten in den Zwischenbehalter
(10) und gegen die Prallplatte (20, 40), wodurch ein Bad aus geschmolzenem Metall im Zwischenbehélter (10)
erzeugt wird, das Umkehren des Stroms in eine vertikal nach oben und innen gerichtete und zum hereinkommen-
den Strom hin umgekehrte Richtung, und das Erzeugen allgemein radialer Strémungen des geschmolzenen
Metalls im Zwischenbehaélter (10), dadurch gekennzeichnet, daB die duBere Seitenwand (26, 46) endlos ist und
den Innenraum (29, 49) vollstandig einschlieBt, wobei die erzeugten radialen Strémungen Auswartsstrémungen
sind und sich an allen Seiten des hereinkommenden Stroms befinden, so daB die Strémungen jeweils vom herein-
kommenden Strom weg zur Oberflache des Bades aus geschmolzenem Metall gelenkt werden.

Revendications

1.

Amortisseur d'impact de panier de coulée (20, 40) formé a partir d'une composition réfractaire capable de résister
a un contact continu avec du métal en fusion, 'amortisseur (20, 40) comprenant une base (22, 42) ayant une sur-
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face d'impact (24, 44) et une paroi latérale extérieure (26, 46) s'étendant vers le haut de celle-ci et renfermant au
moins une partie d'un espace intérieur (29, 49) ayant une ouverture supérieure (30, 50) pour recevoir un jet de
métal en fusion, la paroi extérieure (26, 46) comprenant une surface annulaire interne (28, 48) ayant au moins une
premiére partie (28b, 48b) s'étendant vers l'intérieur et vers le haut vers I'ouverture (30, 50), caractérisé en ce que
la paroi latérale extérieure (26, 46) est continue et renferme complétement I'espace intérieur (29, 49).

Amortisseur selon la revendication 1 dans lequel la surface annulaire interne comprend en outre une deuxiéme
partie (28a, 48a) s'étendant vers le haut a partir de la surface d'impact (24, 44) jusqu'a la premiére partie (28b,
48b).

Amortisseur selon la revendication 1 dans lequel la surface annulaire interne comprend en outre une deuxiéme
partie (28a, 48a) s'étendant vers I'extérieur et vers le haut a partir de la surface d'impact (24, 44) vers la premiére
partie (28b, 48b).

Amortisseur selon la revendication 3 dans lequel au moins une des premiére et deuxieme parties (28a, 28b) est
une surface annulaire concave.

Amortisseur selon la revendication 4 dans lequel les premiére et deuxiéme parties (28a, 28b) forment une surface
annulaire (28) concave en courbe continue.

Amortisseur selon l'une quelconque des revendications précédentes dans lequel I'espace interne (29) a une forme
circulaire.

Amortisseur selon l'une quelconque des revendications 1 a 3 dans lequel I'espace interne (49) a une forme rectan-
gulaire.

Amortisseur selon |'une quelconque des revendications précédentes comprenant en outre une surface annulaire
orientée verticalement s'étendant vers le haut & partir de la premiére partie (28b, 48b) et définissant I'ouverture (30,
50).

Panier de coulée (10) pour contenir un volume de métal en fusion ayant un plancher et des parois latérales renfer-
mant une région d'impact, un tube d'écoulement (14) et un amortisseur d'impact (20, 40) selon I'une quelconque
des revendications précédentes situé dans la région de l'impact.

Procédé pour éviter les turbulences et I'écoulement a vitesse rapide du métal en fusion dans un panier de coulée
(10), le procédé comprenant la fourniture d'un amortisseur d'impact (20, 40) a l'intérieur du panier de coulée (10),
I'amortisseur d'impact (20, 40) comprenant une base (22, 42) ayant une surface d'impact (24, 44) et une paroi laté-
rale extérieure continue (26, 46) s'étendant vers le haut de celle-ci et renfermant au moins partiellement un espace
intérieur (29, 49) ayant une ouverture supérieure (30, 50) pour recevoir un jet de métal en fusion, la paroi extérieure
(29, 49) comprenant une surface annulaire interne (28, 48) ayant au moins une premiére partie (28b, 48b) s'éten-
dant vers l'intérieur et vers le haut vers l'ouverture (30, 50) dirigeant un jet de métal en fusion entrant verticalement
vers le bas dans le panier de coulée (10) et contre I'amortisseur d'impact (20, 40) pour créer un bain de métal en
fusion dans le panier de coulée (10) inversant le courant dans une direction verticale vers le haut et vers l'intérieur
et vers le jet entrant, et créant des écoulements de métal en fusion généralement radiaux dans le panier de coulée
(10), caractérisé en ce que la paroi latérale extérieure (26, 46) est continue et renferme complétement I'espace
intérieur (29, 49), les écoulements radiaux créés étant des écoulements vers I'extérieur et sur tous les cdtés du jet
entrant de maniére a ce que les écoulements soient chacun dirigés a I'écart du jet entrant vers la surface du bain
de métal en fusion.
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