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Description

Field of the Invention

�[0001] The invention refers to continuous casting of a
bimetallic strip through a twin roll casting machine.�
In particular the invention deals with a distributor device
of the molten metal components on the crystallizing rolls
and the corresponding utilization method, in order to pre-
vent the mixing of the above mentioned metals, to keep
separated and distinguished their respective meniscuses
and thus to ensure a clear separation at the metals in-
terface in the cast product.

Background of the Invention

�[0002] The methods used for the continuous casting
of bimetallic strip through a twin roll casting machine,
starting from different molten metals, are known from the
technique.�
The solutions in which two pouring nozzles, one for each
type of metal, are used to obtain a strip plated either on
both sides or on one side only, are particularly well
known.�
More precisely, patent JP 5277659 describes a method
to plate the strip on both sides and considers two pouring
nozzles of different lengths which discharge the molten
metals at different levels into their respective baths be-
tween crystallizing rolls and the containment side plates.
An evident disadvantage of this solution is the unavoid-
able mixing of the two liquids and therefore the fact that
it is not possible to have a distinct start of solidification
for each molten metal, or a semi-skin for each metal, and
thus to obtain a clear separation interface between the
two metals in the cast product.�
Patent JP 5277661 is an attempt at solving these incon-
veniences. It considers a separation wall to keep the two
molten metals separated. This solution, however, has big
limitations as well: as a matter of fact, there is nothing to
prevent the liquid under the wall from flowing through the
gaps between the same wall and the rolls into the bath
above and vice versa. There are therefore the same in-
conveniences as with JP ’659.
Patent JP 4009251, on the contrary, describes a device
to plate the strip on one side only and considers two noz-
zles of the same length which discharge their respective
molten metals at a higher level than the roll’s profile.
Moreover, a vertical separation wall, placed on the centre
line of the two rolls, should ensure the separation be-
tween the two liquid baths. Not even this patent, however,
can give any guarantee to prevent the liquids from getting
mixed. It furthermore does not allow to plate both sides
of the strip. �
To avoid these inconveniences, the Applicant has stud-
ied, designed and constructed the device as described
hereinafter.

Summary of the Invention

�[0003] The main object is to construct a distributor de-
vice for the molten metals in association with a method
of utilization which can guarantee a clear separation in-
terface between the inner and the outer layers, as well
as the absence of any defects in the cast strip.
�[0004] Another object of the present invention is to cast
a strip plated on one side only or on both sides.
�[0005] According to the invention there is provided a
device for continuous casting a metallic strip through a
twin roll casting machine, said metallic strip having a me-
tallic coating on at least one side thereof, according to
the characterising features of claim 1. Further advanta-
geous embodiments are subject matter of dependent
claims. Further, the invention provides a method of con-
tinuous casting a metal strip through a twin roll casting
machine, said metallic strip having a metallic coating on
at least one side thereof by using a distributor device,
according to claim 9.
�[0006] With the device and the method according to
the invention the production of a strip having a low carbon
core coated on both sides with stainless steel has re-
markable advantages mainly for the automotive and the
electrical appliances industry. For this type of steel strip
the galvanizing process of the steel sheet is indeed no
longer necessary, and this facilitates above all the press-
ing of the steel sheet itself. Also, a thinner layer of pro-
tective paint is required with a resulting reduction in costs
and in terms of environmental impact of the galvanizing
and painting process.
�[0007] The device and method according to the
present invention allows to cast a bi-metallic strip with a
total thickness in the of 1-5 mm range through a twin roll
continuous casting machine, whose width can range from
500 - 1500 mm starting from the molten component met-
als as e.g. carbon steel and stainless steel. The stainless
steel coating in the cast strip can vary from 5 % to 25 %
of the total strip thickness.

Brief Description of the Drawings

�[0008]

Fig. 1: shows schematically a vertical section through
the crystallizing rolls and the distributor means
and features of the cast control;

Fig. 2: shows an enlarged vertical section through one
crystallizing roll and the associated half distrib-
utor means;

Fig. 3: shows a section similar to Fig. 1, however with
a modified distributor means without a
side-wall; and

Fig. 4: shows a view similar to Fig. 3 with a further
embodiment of distributor means.

1 2 
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Detailed Description of the Preferred Embodiment

�[0009] Fig. 1 shows partly and schematically crystal-
lizing rolls 1 a and 1 b of a twin roll casting machine for
continuous casting a metallic strip. Arrows D and E indi-
cate their turning directions, respectively. Above the crys-
tallizing or casting rolls 1 a, 1 b there is provided a dis-
tributor means 5, which distributes molten metals A
through a nozzle or pipe 6 from a central under-tundish
3 and molten metals B and C through a nozzle or pipe
4a, 4b from under-tundishes 2a or 2b, respectively, on
the crystallizing rolls 1 a, 1 b to provide a metallic strip
18 made of three metals A, B and C.
�[0010] The crystallizing rolls 1 a, 1 b are arranged par-
allel to each other at a given distance d which substan-
tially defines the starting thickness of the cast product or
strip. The rolls 1a and 1b define a substantially V-shaped
top space, and the distributor device 5 is placed in this
substantially V-shaped top space and mounted between
a non-shown front wall and the rear wall 40 perpendicular
to the axis of the crystallizing rolls 1a, 1b.
�[0011] With the arrangement of fig. 1 the strip 18 is
coated on both sides. The strip core contains metal A,
e.g. low carbon steel, while the two lateral sides contain
metals B and C which may be e.g. stainless steel to form
the strip coatings on both sides.
�[0012] In the first embodiment shown in figure 1, the
distributor device 5 is made up of two spaced vertical
walls 7a, 7b, which define a centre chamber 30 for the
molten metal A, intermediate walls 8a, 8b, which define
with the two spaced vertical walls 7a, 7b, two lateral
chambers 31 for the molten metal B and C, respectively,
and side walls 9a, 9b, which define with said intermediate
walls 8a, 8b, two small spaces 33, respectively, which
communicate with said lateral chambers 31 through
openings 10a, 10b, respectively, provided close to a bot-
tom portion 35. The side walls 9a, 9b are shorter than
the intermediate walls 8a, 8b and define a passage for
liquid metal B or C, discharged into the lateral chambers
31.
�[0013] The liquid metal B and C forms a meniscus 21a,
21b, respectively, in the substantially V-shaped top
space. The intermediate walls 8a, 8b with bottom open-
ings 10a, � 10b and the side walls 9a, 9b are suitable to
reduce the kinetic energy of the molten metal B, C coming
from the under-tundishes 2a, 2b, respectively, thus en-
suring a substantially flat and turbulence-free "lateral"
meniscus 21a, 21b. A meniscus 20 is formed in the centre
chamber 30, containing the molten metal A.
�[0014] The level of the meniscus 20 of the centre cham-
ber 30 is monitored by a sensor means 38. Further, there
are sensor means 38a for the meniscus 21a and 38b for
the meniscus 21b. The sensor means 38, 38a and 38b
are connected to a control unit 39 for individually feeding
molten metals A, B and C to the centre chamber 30 and
the lateral chambers 31 in response to signals of said
sensor means 38, 38a, 38b to maintain the meniscus 30
and 21a, 21b on a predetermined level. According to fig-

ures 2 - 4 there is a level difference ∆h between the said
meniscus 20 of the centre chamber 30 and the meniscus
21a of the lateral chamber 31, which is kept constant
through the sensor means 38 and the control unit 39 as
described above. The difference ∆h depends on casting
parameters, e. g. speed, etc., and on the properties of
the metals to be matched, e. g. density, viscosity, etc.
The levels of the three meniscus 20, 21a, 21b are indi-
vidually controllable through the above mentioned sen-
sor means 38, 38a, 38b and the control unit.
�[0015] The casting of the metallic strip 18 by using the
distributor means 5 for different molten metals is now
described with reference to figure 2, which shows only
half of the device 5 and casting machine of figure 1, i. e.
the right portion. According to figure 2, molten metal B
which is confined between the vertical wall 7a and its
respective crystallizing roll 1a, comes into contact with a
cool surface of the roll 1a itself and starts to solidify form-
ing a semi-skin S1a. The semi-skin S1a formation takes
place in the circumference arc, which extends from a
contact point P1 of the lateral meniscus 21a with said roll
1a up to the point P2 which corresponds to the vertical
downward extension of the vertical wall 7a.
�[0016] The point P2 is called "double point", and above
the double point P2 only the formation of the semi-skin
S1a takes place until reaching its maximum thickness at
P2. Below the point P2 the solidification of molten metal
A, contained in the centre chamber 30 starts, and
semi-skin S2a begins to form over the semi-skin S1a. A
point of minimum distance between the rolls 1a, 1b is
called the "kissing point". In correspondence with this
point, the semi-skins S2a, S2b, which have been previ-
ously formed on the two rotating crystallizing rolls 1a, 1b,
combine to form the desired plated strip 18, which is
made of the metal A in its core or centre part and, in figure
2, of metal B on its right surface.
�[0017] The width of the centre chamber 30 determines
the position of the double point P2, and the position of
the double point P2 defines the final thickness of the
semi-skin S1a and therefore the thickness of the strip
coating. In correspondence with the double point P2, a
gap 19 is formed between the vertical wall 7a and the
casting roll 1a. The rotation of said roll 1a causes the
dragging of the molten metal B contained in the side
space 37 below the bottom portion 35. This creates a
dynamic pressure on said metal B in said passage gap
19. Owing to this additional pressure, a none desired
passage of molten metal B from said lateral space 37
into the centre chamber 30 might take place through said
gap 19 resulting into a mixing with the molten metal A.
In order to avoid such drawback, the level of the centre
meniscus 20 is kept higher than the side meniscus 21a
by the amount ∆h, as mentioned above. In this way, there
is provided a hat of metal A which determines a ferrostatic
pressure on the gap 19, which is sufficient to compensate
the total pressure determined by the molten metal B in
the same zone. Therefore, the passage of metal B
through the gap 19 is prevented, and the semi-skin S2a,
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which is formed below the point P2, does not contain any
unwanted traces of the other metal.
�[0018] Figure 3 corresponds essentially to figure 2.
However, the distributor device 5 is modified to have no
side wall 9a. Figure 4 is similar to figure 3, however with
a further modified distributor means 5, wherein the side
wall 9a and a part of the bottom portion 35 outside the
lateral chamber 31 are omitted.
�[0019] The distributor device as shown in figure 2, 3
and 4 can be used only for a half for strip coating on one
side only. In this case, the upstream feeding system in-
cludes only two under-tundishes 2a or 2b, 3 with their
respective nozzles 4a or 4b, 6.

Claims

1. A device for continuous casting a metallic strip
through a twin roll casting machine, said metallic strip
having a metallic coating on at least one side thereof,
comprising
a distributor means (5) for different molten metals
(A, B, C), said distributor means (5) being provided
between the crystallizing rolls (1a, 1b) above their
kissing point, said distributor means (5) comprising:�

a front wall and a rear wall (40) perpendicular to
the axis of the crystallizing rolls (1a, 1b);
two spaced vertical walls (7a) defining together
with the front and rear wall and the surfaces of
said crystallizing rolls (1a, 1b) a centre chamber
(30) for receiving a first molten metal (A); char-
acterised by
at least one intermediate wall (8a) extending out-
side one of the vertical walls (7a) from a bottom
portion (35) to define with the associated vertical
wall (7a) a lateral chamber (31) for a second or
a second and a third molten metal (B, C), re-
spectively,
each intermediate wall (8a) comprising at least
one opening (10a).

2. The device according to claim 1, wherein each open-
ing (10a) is provided close to the bottom portion (35).

3. The device according to claim 1, wherein the front
wall (40) and the rear wall (41) are side plates.

4. The device according to a proceeding claim, com-
prising at least one side wall (9a) extending outside
said at least one intermediate wall (8a) from said
bottom portion (35) close to the casting rolls (1a, 1b)
to form a small chamber (33), respectively.

5. The device according to claim 4, wherein each side
wall (9a) is shorter than each intermediate wall (8a)
and defines a lateral passage for the second or third
molten metal (B, C) contained in the lateral chamber

(31) once the side wall (9a) has been passed.

6. The device according to a proceeding claim, wherein
a lower end of each vertical wall (7a) defines a gap
(19) with respect to the crystallizing roll (1a), said
gap (19) linking said centre chamber (30) with a lat-
eral space (37) formed beneath the bottom portion
(35) receiving molten metal having passed the side
walls (9a).

7. The device according to a proceeding claim, char-
acterised by providing a meniscus (21a) formed in
an even manner in the lateral space (33) between
the outside of the crystallizing roll (1a) and the inter-
mediate wall (8a) by the second or third molten metal
(B, C), once a side wall (9a) has been passed.

8. The device according to a proceeding claim, char-
acterised by providing a level of the meniscus (21a,
21b), which is lower (∆h) than the level of a meniscus
(20) of the centre chamber (30).

9. The device according to a proceeding claim, char-
acterised by sensor means (38) for the level of the
meniscus (20) of the centre chamber (30) and sensor
means (38a, 38b) for the level of a meniscus (21a)
in at least one lateral space (33), and a control unit
(39) for individually feeding molten metals to the cen-
tre chamber (30) and at least one lateral chamber
(31) in response to signals of said sensor means (38,
38a, 38b).

10. A method of continuos casting a metallic strip
through a twin roll casting machine, said metal strip
having a metallic coating on at least one side thereof
by using a distributor device according to claim 1,
comprising the following steps: �

feeding a first molten metal to the centre cham-
ber to obtaining a central meniscus;
feeding a second or a second and a third molten
metal, respectively, to a lateral chamber, re-
spectively, to obtain at least one lateral menis-
cus; and
maintaining the level of the central meniscus
compared to the level of at least one lateral me-
niscus by an amount ∆h higher, which is deter-
mined by casting parameters and properties of
the metals to be matched.

Patentansprüche

1. Vorrichtung zum kontinuierlichen Gießen eines Me-
tallbandes über eine Doppelwalzen-Gießmaschine,
wobei das metallische Band eine metallische Be-
schichtung an wenigstens seiner einen Seite auf-
weist, bestehend aus
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einer Verteilungseinrichtung (5) für verschiedene
geschmolzene Metalle (A, B, C), wobei die Vertei-
lungseinrichtung (5) zwischen den Kristallisierungs-
walzen (1a, 1b) oberhalb ihrer Stelle mit minimaler
Entfernung vorgesehen ist, wobei die Verteilungs-
einrichtung (5) eine Vorderwand und eine Rückwand
(40), die senkrecht zu der Achse der Kristallisie-
rungswalzen (1a, 1b) angeordnet sind, und
zwei beabstandete vertikale Wände (7a) aufweist,
die zusammen mit der Vorderwand und der Rück-
wand und den Oberflächen der Kristallisierungswal-
zen (1a, 1b) eine Mittelkammer (30) zur Aufnahme
eines ersten geschmolzenen Metalls (A) bilden,�
gekennzeichnet durch wenigstens eine Zwischen-
wand (8a), die sich außerhalb einer der vertikalen
Wände (7a) von einem Bodenabschnitt (35) zur Bil-
dung einer seitlichen Kammer (31) mit der zugeord-
neten vertikalen Wand (7a) für ein zweites oder ein
zweites und ein drittes geschmolzenes Metall (B, C)
jeweils erstreckt, wobei jede Zwischenwand (8a) we-
nigstens eine Öffnung (10a) aufweist.

2. Vorrichtung nach Anspruch 1, wobei jede Öffnung
(10a) nahe zu dem Bodenabschnitt (35) vorgesehen
ist.

3. Vorrichtung nach Anspruch 1, wobei die Vorderwand
(40) und die Rückwand (41) Seitenplatten sind.

4. Vorrichtung nach einem vorangehenden Anspruch
mit wenigstens einer Seitenwand (9a), die sich au-
ßerhalb der wenigstens einen Zwischenwand (8a)
von dem Bodenabschnitt (35) nahe zu den Kristalli-
sierungswalzen (1a, 1b) zur Bildung einer kleinen
Kammer (33) entsprechend erstreckt.

5. Vorrichtung nach Anspruch 4, wobei jede Seiten-
wand (9a) kürzer als jede Zwischenwand (8b) ist und
einen seitlichen Durchgang für das zweite oder dritte
geschmolzene Metall (B, C), das in der seitlichen
Kammer (31) enthalten ist, bildet, sobald die Seiten-
wand (9a) passiert worden ist.

6. Vorrichtung nach einem vorangehenden Anspruch,
bei der ein unteres Ende jeder vertikalen Wand (7a)
einen Spalt (19) bezüglich der Kristallisierungswal-
zen (1a) bildet, wobei der Spalt (19) die Mittelkam-
mer (30) mit einem unterhalb des Bodenabschnitts
(35) gebildeten seitlichen Raum (37) verbindet, der
geschmolzenes Metall aufnimmt, das die Seiten-
wände (9a) passiert hat.

7. Vorrichtung nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass ein Gießspiegel
(21a) vorgesehen ist, der gleichmäßig in dem seitli-
chen Raum (33) zwischen der Außenseite der Kri-
stallisierungswalze (1a) und der Zwischenwand (8a)
durch das zweite oder dritte geschmolzene Metall

(B, C) gebildet ist, sobald eine Seitenwand (9a) pas-
siert worden ist.

8. Vorrichtung nach einem vorangehenden Anspruch,
dadurch gekennzeichnet, dass ein Pegel eines
Gießspiegels (21a, � 21b) vorgesehen ist, der niedri-
ger (∆h) liegt als der Pegel eines Gießspiegels (20)
der Mittelkammer (30).

9. Vorrichtung nach einem vorangehenden Anspruch,
gekennzeichnet durch Sensoreinrichtungen (38)
für den Pegel des Gießspiegels (20) der Mittelkam-
mer (30) und Sensoreinrichtungen (38a, 38b) für den
Pegel eines Gießspiegels (21a) in wenigstens einem
seitlichen Raum (33), und durch eine Kontrolleinheit
(39) zum individuellen Einspeisen von geschmolze-
nen Metallen zu der Mittelkammer (30) und wenig-
stens einer Seitenkammer (31) abhängig von Signa-
len der Sensoreinrichtungen (38, 38a, 38b).

10. Verfahren zum kontinuierlichen Gießen eines Me-
tallbandes durch eine Doppelwalzen-Gießmaschi-
ne, wobei das Metallband eine metallische Be-
schichtung an wenigstens einer ihrer Seiten unter
Verwendung einer Verteilungseinrichtung gemäß
Anspruch 1 aufweist, bestehend aus den folgenden
Schritten: Zuführen eines ersten geschmolzenen
Metalls zu der Mittelkammer, um einen mittigen
Gießspiegel zu erhalten; Zuführen eines zweiten
oder jeweils eines zweiten und eines dritten ge-
schmolzenen Metalls jeweils zu einer Seitenkam-
mer, um wenigstens einen seitlichen Gießspiegel zu
erhalten; und
Aufrechterhalten des Pegels des mittigen Gießspie-
gels im Vergleich zu dem Pegel von wenigstens ei-
nem seitlichen Gießspiegel um einen höheren Be-
trag ∆h, welcher durch Gießparameter und Eigen-
schaften der zu vereinigenden Metalle bestimmt
wird.

Revendications

1. Dispositif de coulée continue de bande métallique à
travers une machine de coulée à deux rouleaux de
coulée, ladite bande métallique comportant un revê-
tement sur au moins une de ses faces, comprenant : �

un dispositif de distribution (5) pour différents
métaux en fusion (A, B, C), ledit dispositif de
distribution (5) étant disposée entre les rouleaux
de cristallisation (1a, 1b) au-dessus de leur point
de distance minimale, ledit dispositif de distribu-
tion (5) comprenant : �

une paroi avant et une paroi arrière (40) per-
pendiculaires à l’axe des rouleaux de cris-
tallisation (1a, 1b) ;

7 8 
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deux parois verticales espacées (7a) défi-
nissant ensemble avec la paroi avant et la
paroi arrière ainsi qu’avec les surfaces des-
dits rouleaux de cristallisation (1a, 1b) une
chambre centrale (30) pour recevoir un pre-
mier métal en fusion (A) ;

caractérisé en ce qu’ il comprend au moins une
paroi intermédiaire (8a) s’étendant à l’extérieur
de l’une des parois verticales (7a) depuis une
partie inférieure (35) pour définir, avec la paroi
verticale associée (7a), une chambre latérale
(31) pour un second métal en fusion, ou un se-
cond et un troisième métal en fusion (B, C), res-
pectivement,�
chaque paroi intermédiaire (8a) comportant au
moins un orifice (10a).

2. Dispositif selon la revendication 1, dans lequel cha-
que orifice (10a) est ménagé à proximité de la partie
inférieure (35).

3. Dispositif selon la revendication 1, dans lequel la pa-
roi avant (40) et la paroi arrière (41) sont des plaques
latérales.

4. Dispositif selon l’une quelconque des revendications
précédentes, comprenant au moins une paroi laté-
rale (9a) s’étendant à l’extérieur de ladite ou chaque
paroi intermédiaire (8a) depuis ladite partie inférieu-
re (35) à proximité des rouleaux de coulée (1a, 1b)
afin de former une petite chambre (33), respective-
ment.

5. Dispositif selon la revendication 4, dans lequel cha-
que paroi latérale (9a) est plus courte que chaque
paroi intermédiaire (8a) et définit un passage latéral
pour le second ou troisième métal en fusion (B, C)
contenu dans la chambre latérale (31) une fois que
la paroi latérale (9a) a été franchie.

6. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel une partie inférieure de
chaque paroi verticale (7a) définit un intervalle (19)
par rapport au rouleau de cristallisation (1a), ledit
intervalle (19) faisant la liaison entre ladite chambre
centrale (30) et un espace latéral (37) défini au-des-
sous de la partie inférieure (35) recevant du métal
en fusion ayant franchi les parois latérales (9a).

7. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé par  l’établissement d’un
ménisque (21a) formé d’une manière uniforme dans
l’espace latéral (33) entre l’extérieur du rouleau de
cristallisation (1a) et la paroi intermédiaire (8a) par
le second ou le troisième métal en fusion (B, C), une
fois qu’une paroi latérale (9a) a été franchie.

8. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé par  l’établissement d’un
niveau de ménisque (21a, 21b), qui est plus bas (∆h)
que le niveau d’un ménisque (20) dans la chambre
centrale (30).

9. Dispositif selon l’une quelconque des revendications
précédentes, caractérisé par  des moyens de dé-
tection (38) concernant le niveau de ménisque (20)
de la chambre centrale (30) et des moyens de dé-
tection (38a, 38b) concernant le niveau de ménisque
(21a) dans au moins un espace latéral (33), et un
module de commande (39) pour alimenter indivi-
duellement en métaux en fusion la chambre centrale
(30) et au moins une chambre latérale (31) en ré-
ponse à des signaux reçus desdits moyens de dé-
tection (38, 38a, 38b).

10. Procédé de coulée continue d’une bande métallique
à travers une machine de coulée à deux rouleaux,
ladite bande métallique comportant un revêtement
métallique sur au moins une de ses faces, au moyen
d’un dispositif de distribution selon la revendication
1, comprenant les étapes suivantes :�

alimenter la chambre centrale avec un premier
métal en fusion pour obtenir un ménisque
central ;
alimenter une chambre latérale avec un second,
ou un second et un troisième métal en fusion,
respectivement, pour obtenir au moins un mé-
nisque latéral ; et
maintenir le niveau du ménisque central par rap-
port au niveau d’au moins un ménisque latéral
d’une quantité supérieure ∆h, qui est définie par
les paramètres et propriétés de coulée des mé-
taux à combiner.
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