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Description

[0001] The invention is related to the field of the man-
ufacture of bars or coils through continuous casting of
copper alloy with additions of chromium, zirconium, or
chromium and zirconium which will be called the "mate-
rial" in the present document. A particular application of
the "material" is the manufacture of welding electrodes.
[0002] The manufacture of this material traditionally
occurs through casting of billets, then through hot extru-
sion of these billets, and finally through cold drawing in
order to bring them to the final size. An operation of so-
lution annealing, which consists in bringing the alloy at a
temperature at which the addition elements (Cr, Zr) have
their largest domain of solubility in copper, followed by a
quenching in water, will occur after hot extrusion. A pre-
cipitation or ageing treatment will be added, generally
after drawing, in order to provide the required mechanical
and electrical properties.

[0003] EP 0142 139discloses acrucible fora machine
for continuously casting a bar or a coil of a metal alloy,
including a casting chamber and a primary supply cham-
ber for supplying a molten metal alloy.

[0004] EP 2039 444 discloses a process for manufac-
turing copper alloy wore rod.

[0005] US 7 036 554 discloses a method and system
for casting metal and metal alloys.

[0006] DE 197 47 002 is related to a three-chamber
magnesium melting furnace operating by stepwise tem-
perature increase of the melt, in the flow direction through
the chambers.

[0007] EP1 649 950 provides a continuous casting so-
lution in the manufacture of welding electrodes. A solu-
tion is provided for achieving, directly at the exit of the
continuous casting, a wire that is sufficiently thin for being
passed directly to the cold mill or drawing bench, thus
saving the hot extrusion phase.

[0008] Nevertheless, for some types of material these
methods are not satisfactory. As soon as an element
highly reactive to oxygen in a hot atmosphere enters into
the composition of the alloy, said element becomes ox-
idized during the pouring from the melting furnace into
the casting furnace, and the final composition of the alloy
does not contain the required percentage of this element.
[0009] Thisisinparticularthe case for zirconium, which
very quickly becomes oxidized when it is in the liquid
state in copper. Hence, when it is desired to obtain prod-
ucts made of an alloy of copper, chromium and zirconium,
the continuous casting method described above does
not work.

[0010] The present invention attempts to cope with at
least part of the above-mentioned drawbacks and pro-
vides a solution, which permits to obtain the material or
any product in form of bars and coils made of an alloy
comprising an element highly reactive to oxygen in a hot
atmosphere, such as for example magnesium, calcium,
lithium or titanium.

[0011] To this end, the invention relates to a crucible
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for a machine for continuously casting a wire of a metal
alloy, including a casting chamber, a primary supply
chamber for supplying a molten metal alloy and a channel
for transferring said molten metal alloy to the casting
chamber.

[0012] This crucible is particular in that it includes, in
addition, a secondary supply chamber configured for
supplying the machine with a secondary metal and con-
nected to the primary supply chamber through an interior
opening arranged atthe lower level of said primary supply
chamber, and configured so that, in operation, the sep-
aration is complete at the level of the surface of said
molten metal alloy in the primary supply chamber.
[0013] Thanks to these features, it becomes possible,
at the level of the secondary supply chamber, to create
an area in which the molten metal alloy is protected
against the air, and in which a mixing with an additional
component highly sensitive to air at high temperature, as
for example zirconium, can thus be contemplated.
[0014] According to other features :

- said transfer channel may be arranged in front of the
secondary supply chamber, thus obliging the molten
metal alloy to transit through the secondary supply
chamber,

- said crucible can be made of graphite, thus allying
the good strength in a hot atmosphere of the graph-
ite, insofar as there is no oxygen, and the tendency
of the graphite to draw the small quantity of oxygen
that remains in the molten metal alloy, making the
latter even leaner in oxygen, and thus little reactive
to the coming supply of secondary metal.

[0015] The presentinvention also relates to a machine
for continuously casting a bar or coil made of metal alloy,
comprising a crucible according to the invention, and a
casting furnace surrounding said crucible, said casting
furnace containing, in addition, heating elements made
of graphite and a ceramic liner for protecting the top of
the crucible ; the heating elements made of graphite per-
mit to heat the crucible for maintaining the molten metal
alloy at temperature until the casting, and the ceramic
liner protects the top of the crucible against oxidation
through contact with the air.

[0016] According to other features :

- said liner may include a partition configured so as to
separate the secondary supply chamber from the
primary supply chamber, thus providing a very prac-
tical solution for the separation.

[0017] The presentinventionfinally relates toa method
for manufacturing a bar or coil through continuously cast-
ing by means of a machine according to the invention,
characterized in that it comprises the following steps :

- supplying the primary alloy in the absence of oxygen
in the primary supply chamber of the crucible
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- adding a secondary metal into said oxygen-free pri-
mary alloy in the secondary supply chamber of the
crucible

- casting through a casting die

[0018] According to other features :

- said method can comprise an additional step of mix-
ing the secondary metal into the primary alloy, in
order to get an homogeneous composition, said mix-
ing being made through mechanical stirring, through
the flow of the primary molten alloy supply, through
electromagnetic stirring, or any other method,

- said primary molten alloy supply can occur by means
of a fore hearth of a melting furnace that contains
the liquid metal, which feeds a primary supply cham-
ber of a crucible, and is placed on a liner of said
crucible so as to protect a primary supply opening
of said crucible from air ingress, thus proposing an
effective and simple method of protection,

- the supply of primary alloy into the primary supply
chamber at the level of said fore hearth can be reg-
ulated by acting on the opening and closing of a stop-
per, with respect to a nozzle located above and pref-
erably in the middle of the primary supply opening,
which provides the advantage of a robust and simple
method, the preferred position in the middle provid-
ing an ideal flow configuration,

- the opening/closing of the stopper can be actuated
depending on a level sensor and depending on the
turbulence one wants to create in the primary and/or
a secondary supply chambers, the level sensor giv-
ing the information when primary alloy needs to be
supplied or not, and the turbulence being requested
stronger when the degree of homogeneity needs to
be increased,

- said secondary metal can be added into a secondary
supply chamber, in order to get a type of flow and
mixing that results in a good homogeneity of the re-
sulting alloy for the casting step,

- said secondary metal can be added in the pure solid
form or in the form of a mother alloy, preferably in
the form of powder, preferably inside a tube made
of the same material as the primary alloy or as the
basic element of the primary alloy, the supply speed
of which can be adjusted, thus permitting same to
be immersed into the molten metal alloy bath and
protected against the air before being at high tem-
perature,

- said supply of primary alloy can occur in a protective
atmosphere by adding a protective gas, thus avoid-
ing that said molten alloy becomes loaded with ox-
ygen,

- said primary alloy can be copper alloy or a copper-
chromium alloy, and said secondary metal can con-
tain zirconium, thus permitting the casting of a bar
or coil made of CuZr or CuCrZr alloy, adapted for
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example for the production of spot-welding elec-
trodes.

[0019] The advantage deriving from the presentinven-
tion consists in the fact that the additional component
highly sensitive to air, like zirconium, is introduced into
an oxygen-free molten metal. It is thus preserved in its
entirety for forming the finally casted alloy, which permits
to control the zirconium content of the alloy, while mini-
mizing the consumption of this metal.

[0020] Further features and advantages of the inven-
tion will become clear from the following detailed descrip-
tion, which refers to one exemplary embodiment, which
is given by way of an indication and is non-restrictive.
[0021] The understanding of this description will be fa-
cilitated when referring to the attached drawings, in
which :

- figure 1 represents a cross-section of a device ac-
cording to the invention

- figure 2 represents a view from above of the device
of fig. 1;

- figure 3 represents the cross-section BB of the de-
vice of fig.2 ;

- figure 4 represents a partial cross-sectional view of
a fore hearth of a melting furnace

- figure 5 represents a view from above of a crucible
according to the invention ;

- figure 6represents the cross section CC ofthe device
of fig. 2 according to a first embodiment of the
invention ;

- figure 7 represents the cross section CC ofthe device
of fig. 2 according to a second embodiment of the
invention.

[0022] As shown infigures 1 to 7 of the attached draw-
ing, the present invention relates to a machine 1 for con-
tinuous casting. The machine 1 is described hereafter
with respect to a manufacture of electrodes made of an
alloy of copper, chromium and zirconium. The specialist
in the art will easily be able to adapt the solution to other
alloys comprising an element highly reactive to oxygen
in a hot atmosphere. This machine 1 includes a crucible
7, with a casting chamber 2 provided with a continuous
casting die 3, shown when casting upwards. The inven-
tion also encompasses the machines 1 with a different
number of dies 3, as well as with horizontal or downward
casting dies 3, and it is easy for a specialist in the art to
adapt it to this case.

[0023] The crucible 7 also includes a primary supply
chamber 4 configured for supplying the machine 1 with
molten metal alloy, in particular copper and chromium. It
includes, in addition, a secondary supply chamber 5 con-
figured for supplying the machine 1 with an alloying metal,
in particular zirconium. A transfer channel 6 is arranged
between the secondary supply chamber 5 and the cast-
ing chamber 2 at alevel normally covered with liquid met-
al in operation, said channel 6 permitting that the molten
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metal passes from the secondary supply chamber 5 to
the casting chamber 2, or exceptionally comes back from
same, for example during a stoppage of the casting in
order to absorb an expansion of the molten metal.
[0024] Thecrucible 7 is made of graphite. This material
has a first advantage, which is that it withstands high
temperatures, inthe range 0f 2000°C, at which the molten
metal is present. Nevertheless, at these temperatures it
becomes quickly oxidized in the presence of oxygen. A
ceramic liner 8 has therefore been arranged on the top
of the crucible 7, in order to protect it against room air.
Ceramic is a good choice for such a liner because it with-
stands high temperatures and effectively protects the
graphite of the crucible from the oxygen of the air ; how-
ever other materials can also be used. This liner 8 can
advantageously completely close the casting and supply
chambers 2, 4, 5, while leaving only openings 12 neces-
sary for the dies 3, on the one hand, and 13, 14 for the
supply, on the other hand of molten metal and alloying
metal. In addition, this liner 8 may comprise a partition
11 (see fig. 7) for separating the primary supply chamber
4 from the secondary supply chamber 5. The liner 8 may
alternatively not have such a partition 11, and the sepa-
ration of the primary supply chamber 4 from the second-
ary supply chamber 5 is then made by a wall of the cru-
cible 7 itself (see fig. 6). An interior opening 21 is provided
in both cases, providing a passage between both cham-
bers. The crucible 7 is furthermore placed in a casting
furnace 9 provided with heating elements 10 made of
graphite. These heating elements 10 are configured to
heat the crucible 7 through radiation. They are in turn
heated by the passing through of a current and by joule
effect. The complete casting furnace 9 is filled with a pro-
tective gas, for example nitrogen, which permits to pro-
tect both the heating elements 10 and the outside of the
crucible 7 against room air, and thus to avoid their accel-
erated oxidizing.

[0025] Theinside of the crucible 7, forming the casting
and supply chambers 2, 4, 5, is protected against the
oxygen by the presence of the molten metal.

[0026] In addition, one tries, within the scope of the
present invention, to protect the zirconium present in the
molten metal against the oxygen. Hereafter will be de-
scribed the measures aimed at minimizing the presence
of oxygen in the molten metal. It is however not possible
to completely eliminate the presence of oxygen. Now,
graphite is highly reactive to oxygen at the temperatures
involved. The graphite of the crucible 7 will thus draw and
entrap the oxygen still present in the molten metal, which
further reduces the quantity of oxygen likely to oxidize
the zirconium.

[0027] The supply of molten copper and chromium al-
loy occurs through the primary supply opening 13 of the
liner 8 towards the primary supply chamber 4. The copper
and the chromium are melted in a melting furnace 20
(figure 4), in which they are subjected to heating and
magnetic stirring according to known methods.

[0028] The melting furnace 20 is designed with a fore
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hearth 15 for transferring the molten copper-chromium
alloy to the primary supply chamber 4, through the pri-
mary supply opening 13. The form of the fore hearth 15
and the primary supply opening 13 is such that, during
operation, the primary supply opening 13 is « closed »
by the fore hearth 15 of the melting furnace 20. The trans-
fer occurs in a nitrogen atmosphere, injected into the pri-
mary supply chamber 4, in order to avoid any contact of
the liquid alloy with oxygen, and to thus minimize the
quantity of oxygen contained in the liquid alloy inside the
primary supply chamber 4.

[0029] The molten metal alloy flows towards the sec-
ondary supply chamber 5, passing through the interior
opening 21 under the liner partition 11 when present, the
surface of the melt in this secondary supply chamber 5
is protected from air with a graphite powder layer.
[0030] Solid zirconium is simultaneously introduced
through the secondary supply opening 14 into the sec-
ondary supply chamber 5. The zirconium is heated and
melts very quickly, through the conjunction of its low spe-
cific heatandits small mass percentage in the alloy. Once
it is liquid, the zirconium disperses in the liquid, due to
the movements induced by the supply into the two supply
chambers 4, 5 and the transfer of the molten alloy through
the transfer channel 6. One can also choose to add an-
other mixing means, like a mechanical stirring means, or
an electromagnetic stirring means.

[0031] According to the accuracy sought as regards
the zirconium content of the alloy, zirconium can be in-
troduced by means of a Cu 50% Zr 50% alloy in the form
of more or less small particles, and even in the form of
powder in a copper alloying tube 19. According to a par-
ticular embodiment, the supply of liquid copper-chromi-
um alloy is regulated through the opening-closing action
of a stopper 16 on a nozzle 17 located at the bottom of
the fore hearth 15. The opening is actuated when the
level sensor 18 arranged in a supply chamber 4, 5 indi-
cates a predetermined low level, the closing is actuated
when the level sensor 18 indicates a predetermined high
level. The zirconium supply occurs in the secondary
chamber 5 in the form of zirconium powder, according to
a flow rate adapted to the supply of molten metal alloy
into the primary supply chamber 4.

[0032] There canbe anotherlevel sensorin the casting
chamber 2, intended to control the level of molten alloy
at the continuous casting die 3. The machine 1 can be
configured vertically mobile, in order to allow adjustments
so as to guarantee a constant level at said die.

[0033] The advantage of the present invention is that
the shape of the liner 8, the primary supply opening 13,
the fore hearth 15, the stopper 16 and the nozzle 17 are
configured so that in the situation of production:

- the fore hearth 15 is placed on the liner 8 and ob-
structs the primary supply opening 13, making easy
the inerting with nitrogen of the free space of the
primary supply chamber 4 above the molten metal
alloy.
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- Thesupply into the primary supply chamber 4 occurs
by opening the stopper 16, which lets the liquid metal
pass from the fore hearth 15 through the nozzle 17,
this supply can occur continuously or discontinuous-
ly by opening, then closing the stopper 16.

[0034] The advantage deriving from the presentinven-
tion resides in particular in that the zirconium is intro-
duced into an oxygen-free molten metal. It is thus pre-
served to a maximum for forming the finally casted alloy,
which permits to control the zirconium content of the alloy,
while minimizing the consumption of this metal.

[0035] In order to control the melting and the mixing of
Zr into the basic alloy, it can be easier to introduce the
Zr as deep as possible into the secondary supply cham-
ber 5, and to perform a strong stirring in order to melt and
mix very well the Zr. In case Zr is in the form of powder
in a copper tube 19, the more it is desired that the Zr be
released at the bottom of the secondary supply chamber
5, the more the speed of introduction of the copper alloy-
ing tube 19 should be increased, so that the copper wall
of the tube 19 melts later and releases the Zr deeper. It
is possible that by acting in this way more Zr than nec-
essary is introduced, then the copper alloying tube 19
will have to be removed and the supply of Zr will have to
be discontinuous.

[0036] In order to improve the stirring in the secondary
supply chamber 5 and to accelerate the melting and mix-
ing of the Zr, it can be useful to increase the flow rate of
the supply towards the primary supply chamber 4 beyond
the flow rate of extraction by the casting dies 3, this will
create a turbulence in the primary and secondary supply
chambers 4, 5, but will also cause the level of the liquid
metal in the whole crucible 7 to rise. It will be necessary
to reduce, even stop the supply towards the primary sup-
ply chamber 4 by acting on the closing of the stopper 16.
[0037] Although the invention has been described with
respect to a particular embodiment, it is understood that
it is in no way restricted thereto and that various modifi-
cations of shapes, materials and combinations of these
various elements can be made without departing from
the framework of the invention.

Claims

1. Crucible (7) for a machine (1) for continuously cast-
ing a bar or coil of a metal alloy, including a casting
chamber (2), a primary supply chamber (4) for sup-
plying a molten metal alloy, characterized in that it
includes a transfer channel (6), for transferring said
molten metal alloy to the casting chamber (2), and
it includes in addition a secondary supply chamber
(5) configured for supplying the machine (1) with a
secondary metal and connected to the primary sup-
ply chamber (4) through an interior opening (21) ar-
ranged at the lower level of said primary supply
chamber (4), and configured so that, in operation,
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the separation is complete at the level of the surface
of said molten metal alloy in the primary supply
chamber (4) .

Crucible (7) according to the preceding claim, where-
in said transfer channel (6) is arranged in front of the
secondary supply chamber (5), between the second-
ary supply chamber (5) and the casting chamber (2)
at a level normally covered with liquid metal in oper-
ation, said channel (6) permitting that the molten
metal passes from the secondary supply chamber
(5) to the casting chamber (2).

Crucible (7) according to any of the preceding claims,
made of graphite.

Machine (1) for continuously casting a bar or coil of
a metal alloy, comprising a crucible (7) according to
one of the preceding claims, and a casting furnace
surrounding said crucible (7), said casting furnace
(9) containing, in addition, heating elements (10)
made of graphite and a ceramic liner (8) for protect-
ing the top of the crucible (7).

Machine (1) according to the preceding claim,
wherein said liner (8) includes a liner partition (11)
configured to separate the secondary supply cham-
ber (5) from the primary supply chamber (4).

Method for manufacturing a bar or coil through con-
tinuously casting by means of a machine (1) accord-
ing to one of claims 4 or 5, characterized in that it
comprises the following steps:

- supplying a molten metal alloy in the absence
of oxygen in the primary supply chamber (4) of
the crucible (7)

- adding a secondary metal into said oxygen-
free primary alloy in the secondary supply cham-
ber (5) of the crucible (7)

- casting through a casting die (3).

Method according to claim 6 which comprises an ad-
ditional step of mixing the secondary metal into the
primary alloy

Method according to one of the two preceding
claims, wherein said molten metal alloy supply oc-
curs by means of a fore hearth (15) of a melting fur-
nace (20) that contains the molten metal alloy, said
fore hearth (15) feeding a primary supply chamber
(4) of a crucible (7), and being placed on a liner (8)
of said crucible (7) so as to protect a primary supply
opening (13) of said crucible (7) from air ingress.

Method according to the preceding claim, wherein
the supply of molten metal alloy into the primary sup-
ply chamber (4) at the level of said fore hearth (15)
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is regulated by acting on the opening and closing of
a stopper (16), with respect to a nozzle (17) located
above and in the middle of the primary supply open-
ing (13).

Method according to the preceding claim, wherein
the opening/closing of the stopper (16) is actuated
depending on a level sensor (18) and depending on
the turbulence one wants to create in the primary
and/or a secondary supply chambers (4,5).

Method accordingto one of the claims 6 to 10, where-
in said secondary metal is added in the pure solid
form or in the form of a mother alloy, in the form of
powder, inside a copper alloying tube (19) the supply
speed of which can be adjusted.

Method accordingto one of the claims 6 to 12, where-
in said molten metal alloy supply occurs in a protec-
tive atmosphere by adding a protective gas.

Method according to one of claims 6 to 13 wherein
said molten metal alloy is a copper-chromium alloy,
and said secondary metal contains zirconium.

Patentanspriiche

1.

Tiegel (7) fur eine Maschine (1) zum Stranggief3en
einer Stange oder Spule einer Metalllegierung, um-
fassend eine GieRkammer (2), eine primare Zufuhr-
kammer (4) zum Zufiihren einer Metalllegierungs-
schmelze, dadurch gekennzeichnet, dass ereinen
Uberfiihrungskanal (6) umfasst, um die Metallegie-
rungsschmelze in die GieRkammer (2) zu Uberfiih-
ren, und dass er zuséatzlich eine sekundare Zufuhr-
kammer (5) umfasst, die konfiguriert ist, um die Ma-
schine (1) miteinem Sekundarmetall zu speisen, und
ber eine innere Offnung (21), die im unteren Be-
reich der besagten primaren Zufuhrkammer (4) an-
geordnetist, mit der primaren Zufuhrkammer (4) ver-
bunden und so konfiguriert ist, dass im Betrieb die
Trennung im Bereich der Oberflache der besagten
Metallegierungsschmelze in der primaren Zufuhr-
kammer (4) vollstandig ist.

Tiegel (7) nach dem vorhergehenden Anspruch, bei
dem der besagte Uberfilhrungskanal (6) gegeniiber
der sekundaren Zufuhrkammer (5), zwischen der se-
kundaren Zufuhrkammer (5) und der GieRkammer
(2) auf einer Hohe angeordnet ist, die im Betrieb nor-
malerweise mit flissigem Metall bedeckt ist, wobei
der besagte Kanal (6) erlaubt, dass die Metall-
schmelze von der sekundaren Zufuhrkammer (5) in
die GieRkammer (2) gelangt.

Tiegel (7) nach irgendeinem der vorhergehenden
Anspriiche, der aus Graphit gefertigt ist.
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4.

10.

Maschine (1) zum StranggieRen eines Stabes oder
einer Spule einer Metalllegierung, umfassend einen
Tiegel (7) nach einem der vorhergehenden Anspri-
che und einen GieRofen, der den besagten Tiegel
(7) umgibt, wobei der besagte GiefRofen (9) aulRer-
dem Heizelemente (10) aus Graphit und eine Kera-
mikauskleidung (8) zum Schiitzen des oberen Teils
des Tiegels (7) enthalt.

Maschine (1) nach dem vorhergehenden Anspruch,
bei der die besagte Auskleidung (8) eine Ausklei-
dungs-Trennwand (11) umfasst, die konfiguriert ist,
um die sekundare Zufuhrkammer (5) von der prima-
ren Zufuhrkammer (4) zu trennen.

Verfahren zur Herstellung einer Stange oder Spule
durch StranggieRen mittels einer Maschine (1) nach
einem der Anspriiche 4 oder 5, dadurch gekenn-
zeichnet, dass es die folgenden Schritte umfasst:

- Zufuhren einer Metallegierungsschmelze in
Abwesenheit von Sauerstoff in die primare Zu-
fuhrkammer (4) des Tiegels (7),

- Zugeben eines Sekundarmetalls in die besagte
sauerstofffreie Primarlegierung in der sekunda-
ren Zufuhrkammer (5) des Tiegels (7),

- Giel3en durch eine Giel3duse (3).

Verfahren nach Anspruch 6, das einen zusatzlichen
Schritt der Zumischung des Sekundarmetalls in die
Primarlegierung umfasst.

Verfahren nach einem der beiden vorhergehenden
Anspriiche, bei dem die besagte Zufiihrung der Me-
talllegierungsschmelze mittels eines vorderen Her-
des (15) eines Schmelzofens (20) erfolgt, der die
Metalllegierungsschmelze enthalt, wobei der besag-
te vordere Herd (15) eine primare Zufuhrkammer (4)
eines Tiegels (7) speist und auf einer Auskleidung
(8) des besagten Tiegels (7) angeordnet ist, sodass
eine primare Zufuhréffnung (13) des besagten Tie-
gels vor Lufteintritt geschitzt wird (7).

Verfahren nach dem vorhergehenden Anspruch, bei
dem die Zufuhr von Metalllegierungsschmelze in die
primare Zufuhrkammer (4) im Bereich des besagten
vorderen Herdes (15) durch Einwirkung auf das Off-
nen und SchlieRen eines Stopfens (16) in Bezug auf
eine oberhalb und in der Mitte der primaren Zufuhr-
6ffnung (13) angeordnete Dise (17) reguliert wird.

Verfahren nach dem vorhergehenden Anspruch, bei
dem das Offnen/SchlieRen des Stopfens (16) in Ab-
hangigkeit von einem Fllstandssensor (18) und in
Abhangigkeit von der Verwirbelung, die man in der
Priméar- und/oder einer Sekundarkammer (4, 5)
schaffen wiinscht, betatigt wird.



1.

12.

13.

11 EP 2 866 962 B1 12

Verfahren nach einem der Anspriiche 6 bis 10, bei
dem das besagte Sekundarmetall in reiner Feststoff-
form oder in der Form einer Mutterlegierung, in der
Form eines Pulvers innerhalb eines Kupferlegie-
rungsrohrs (19), dessen Zufuhrgeschwindigkeit ein-
gestellt werden kann, zugegeben wird.

Verfahren nach einem der Anspriiche 6 bis 12, bei
dem die besagte Zufuhr der Metalllegierungs-
schmelze in einer Schutzatmosphére durch Zugabe
eines Schutzgases erfolgt.

Verfahren nach einem der Anspriiche 6 bis 13, bei
dem die besagte Metalllegierungsschmelze eine
Kupfer-Chrom-Legierung ist und das besagte Se-
kundarmetall Zirkonium enthalt.

Revendications

Creuset (7) pour une machine (1) de coulée en con-
tinu d’'une barre ou d’'une bobine d’un alliage métal-
lique, comportant une chambre de coulée (2), une
chambre d’alimentation primaire (4) destinée a ali-
menter un alliage de métal en fusion, caractérisé
par le fait qu’il comporte un canal de transfert (6)
destiné a transférer ledit alliage de métal en fusion
vers la chambre de coulée (2) et qu’il comporte en
outre une chambre d’alimentation secondaire (5)
configurée pour alimenter la machine (1) en métal
secondaire et connectée a la chambre d’alimenta-
tion primaire (4) par une ouverture intérieure (21)
disposée au niveau inférieur de ladite chambre d’ali-
mentation primaire (4) et configurée de sorte que,
en fonctionnement, la séparation soit compléte au
niveau de la surface dudit alliage de métal en fusion
dans la chambre d’alimentation primaire (4).

Creuset (7) selon la revendication précédente, dans
lequel ledit canal de transfert (6) est disposé face a
la chambre d’alimentation secondaire (5), entre la
chambre d’alimentation secondaire (5) etla chambre
de coulée (2) a un niveau normalementrecouvert de
métal liquide en fonctionnement, ledit canal (6) per-
mettant au métal en fusion de passer de la chambre
d’alimentation secondaire (5) alachambre de coulée

@).

Creuset (7) selon I'une quelconque des revendica-
tions précédentes, réalisé en graphite.

Machine (1) de coulée en continu d’'une barre ou
d’'une bobine en alliage de métal, comprenant un
creuset (7) selon'une des revendications précéden-
tes, et un four de coulée entourant ledit creuset (7),
ledit four de coulée (9) contenant, en outre, des élé-
ments chauffants (10) réalisés en graphite et un re-
vétement céramique (8) destiné a protéger la partie
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supérieure du creuset (7).

Machine (1) selon la revendication précédente, dans
laquelle ledit revétement (8) comporte une cloison
de revétement (11) configurée pour séparerla cham-
bre d’alimentation secondaire (5) de la chambre
d’alimentation primaire (4).

Procédé de fabrication d’'une barre ou d’'une bobine
par coulée en continu au moyen d’'une machine (1)
selon l'une des revendications 4 ou 5, caractérisé
par le fait qu’il comprend les étapes suivantes con-
sistant a:

- alimenter un alliage de métal en fusion en I'ab-
sence d’oxygéne vers lachambre d’alimentation
primaire (4) du creuset (7),

- ajouter un métal secondaire dans ledit alliage
primaire exempt d’'oxygéne dans la chambre
d’alimentation secondaire (5) du creuset (7),

- couler a travers une filiere de coulée (3).

Procédé selon la revendication 6, qui comprend une
étape additionnelle consistant a mélanger le métal
secondaire dans l'alliage primaire.

Procédé selon I'une des deux revendications précé-
dentes, dans lequel I'alimentation d’alliage de métal
en fusion a lieu au moyen d’un foyer avant (15) d’'un
four de fusion (20) qui contient I'alliage de métal en
fusion, ledit foyer avant (15) alimentant une chambre
d’alimentation primaire (4) d’un creuset (7) et étant
placé sur un revétement (8) dudit creuset (7) de ma-
niére a protéger une ouverture d’alimentation primai-
re (13) dudit creuset (7) contre I'entrée d’air.

Procédé selon la revendication précédente, dans le-
quel 'alimentation d’alliage de métal en fusion vers
la chambre d’alimentation primaire (4) au niveau du-
dit foyer avant (15) est régulée en agissant sur
I'ouverture et la fermeture d’'un bouchon (16), par
rapport a une buse (17) située au-dessus et au cen-
tre de I'ouverture d’alimentation primaire (13).

Procédé selon la revendication précédente, dans le-
quel l'ouverture/fermeture du bouchon (16) est ac-
tionnée en fonction d’un capteur de niveau (18) et
en fonction de la turbulence que I'on souhaite créer
dans les chambres d’alimentation primaire et/ou se-
condaire (4, 5).

Procédé selon I'une des revendications 6 a 10, dans
lequel ledit métal secondaire est ajouté sous forme
solide pure ou sous forme d’un alliage meére, sous
forme de poudre, dans un tube d’alliage de cuivre
(19) dont la vitesse d’alimentation peut étre ajustée.

Procédé selon I'une des revendications 6 a 12, dans
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lequel ladite alimentation d’alliage de métal en fusion
a lieu dans une atmosphere protectrice en ajoutant
un gaz protecteur.

Procédé selon I'une des revendications 6 a 13, dans
lequel ledit alliage de métal en fusion est un alliage
de cuivre et de chrome, et ledit métal secondaire
contient du zirconium.
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