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(57) ABSTRACT

A metallic strip mobile deflecting flap (5) of a metallic strip
continuous casting plant 1s placed below the counter rotating
roll ingot mould and deflects the 1nitial section of the strip
sending it horizontally towards the transport rolls (6). The
device passes from a standby position, wherein 1t does not
interfere with said metallic strip (N), and a position of
interference with the metallic strip (N), wherein it deflects
the strip 1n a horizontal direction. A method for deflecting
the strip produced by continuous casting to a guided rolling
pathway 1s also described.
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CONTINUOUS CASTING PLANT WITH A
DEFLECTING DEVICE FOR METALLIC STRIPS
AND DEFLECTING METHOD

FIELD OF THE INVENTION

[0001] The present invention refers to a continuous casting
plant with a deflecting device for deflecting a metallic strip
produced by confinuous casting originating from the ingot
mould of the plant. The device 1s placed at the entrance of
continuous transporters to send the strand to various stations
including the casting line downstream of the ingot mould. A
method for deflecting the strip 1s also described.

STATE OF THE ART

[0002] One of the technologies for the production of
metallic strips consists 1n producing them starting from
continuously cast ingots or slabs, which are successively
reduced 1n thickness by a series of operations comprising
breakdown, hot and cold rolling, together with further
processing, for example thermal treatment.

[0003] To improve the strip production process solutions
have been proposed such as the casting of the molten metal
into the space existing between two cooled counter rotating
parallel rolls, by regulating the distance of which 1t 1s
possible to obtain strips of the desired thickness. The metal-
lic strip descends from the ingot mould initially following a
path from above towards below and 1s sent, deviating and
sending 1t with guided rolling pathways or other transport
devices, to the downstream working stations.

10004] Emerging from the counter rotating rolls, the cast
strip 1nitially follows, a vertical stretch; The rolling trans-
porters downstream of the ingot mould generally follow
trajectories which continue horizontally or along inclined
planes.

[0005] A problem which emerges with this type of plant,
for example at the start or after breakdowns in casting, 1s the
necessity to deviate and position an mnterrupted flap, or the
cast head, of the metallic strip, when 1t descends vertically
from the 1ngot mould, and deviate it towards the first
transportation means—by means of rolls or of a similar
type—immediately below the ingot mould with a horizontal
direction of advancement, so as 1t can be se1zed and loaded
by the transporter and sent to the successive working or
manipulation stations.

[0006] A solution for deviating the casting head from its
vertical trajectory 1s that described for example 1n the patent
WO 0061320: whereby an accurately shaped plate, hinged at
one of 1ts ends, turning around an axis parallel to the plane
formed by the strip and transversally to the direction of
advancement of the strip, raises and brings the free flap of
cast strip to the entry of the rolling plane downstream of the
ingot mould. After a sufficiently long stretch the strip is
deposited onto the rolling plane, 1t 1s gripped by holding
rolls and can move towards the downstream stations. Fre-
quently 1n continuous casting plants, below the ingot mould
there is placed a large container (called wastes chest) into
which the wastes, or the metal strip cast ends which are
detached from the rest of the casting, are made to fall a little
after exit from the mgot mould; for example, they can deal
with the 1nitial casting tracts emerging from the mngot mould
immediately after starting following a stoppage of the plant:
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In fact, these 1nitial portions can have mechanical charac-
teristics not corresponding to the casting speciiications.

[0007] A problem at the heart of the present invention is to
supply a continuous casting plant fitted with a device for the
deflection of the metallic strips produced by continuous
casting, which 1s reliable and adapts to the various types of
confinuous casting machines existing for the production of
metallic strips, and which causes minimum hindrance 1n the
arca underneath the casting rolls.

SUMMARY OF THE INVENTION

[0008] According to an aspect of the present invention,
such problems are solved by a continuous metallic strip
casting plant, comprising:

[0009] an ingot mould, comprising in turn a pair of
counter rotating rolls, able to continuously cast a
metallic strip along a vertical casting direction;

[0010] transporting means for the metallic strips,
located downstream of said direction of casting, able
to transfer the cast metallic strip to the following
processing stations;

[0011] a mobile deflection device, located below said
counter rotating rolls and able to deflect an initial
portion of said strip directing 1t towards the trans-
portation means and 1n addition able to pass from a
standby position, 1n which it does not interfere with
said metallic strip, to an operating position interfer-
ing with the metallic strip, in which 1t detlects said
strip 1nitial part from the vertical casting direction,
characterised by the fact that there are provide
motorised means to translate said mobile deflection
device 1nto a substantially horizontal direction from
said standby position to said interfering operating
position.

[0012] According to an additional aspect the invention
relates to a method for continuous casting of a metallic strip
by means of a plant with the features above, comprising the
following operations:

[0013] Casting an initial portion of metallic strip of a
predetermined length 1n a vertical direction by means
of counter rotating rolls 1ngot mould;

[0014] placing of said deflecting device in a position
of interference with respect to the direction of strip
casting;

[0015] translating horizontally said deflection device
in a direction such as to bend the advancing trajec-
tory of said initial portion of the strip and making 1t
assume a substantially horizontal moving direction,
when the strip foremost end starts resting on the
surtace of said deflection device and deviates from

said substantially vertical path;

[0016] bringing the foremost end of the strip, through
further movement of said deflection device, closer to
holding and/or drawing devices to grip the initial
extremity of the strip and draw it towards perdefined
processing stations;

[0017] Translating said deflection device in a hori-
zontal direction away from the strip.
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[0018] The deflecting device as above can be advanta-
geously a mobile plate or flap of appropriate shape, supplied
with appropriate moving means as described above.

LIST OF THE FIGURES

[0019] Further advantages of the present invention will
become apparent, to the skilled person, from the following
detailed description of an embodiment described with rel-
erence to the following figures by way of non-limiting
example, whereby:

10020] FIG. 1 shows schematically an example of a pre-
ferred embodiment of a device according to the present
invention, 1n a {first standby position of the operating
sequence;

10021] FIG. 2 shows schematically the device of FIG. 1
in a second position of the operating sequence;

10022] FIG. 3 shows schematically the device of FIG. 1
in a third position of the operating sequence;

10023] FIG. 4 shows schematically the device of FIG. 2

in a fourth position of the operating sequence.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

10024] FIGS. 1-4 show schematically four successive
stages 1n the operating sequence of a plant according to a
preferred aspect of the 1nvention.

10025] The continuous metallic strip casting plant of FIG.
1 comprises an ingot mould 1 which comprises in turn a pair
of rolls 2, 2', named also “counter rotating rolls” i1n the
following description. The rolls 2, 2' rotate around two axes
parallel to each other 1n opposite rotating directions, the left
roll in a clockwise direction and that on the right in anti-
clockwise direction with reference to the orientation in the
figures.

10026] The rolls 2, 2' are distanced apart so as to be
separated at theirr point of minimal distance, by a slot
through which the molten metal bath B exits downwards,
cooling 1t and forming with a continuous casting operation
the metallic strip N.

10027] Reference 3 indicates a chamber filled preferably
with 1nert gasses, to create a controlled atmosphere which
avolds oxidation of the metal. The metallic strip N 1s
immersed In this chamber from its formation, on exit from
the mmgot mould. Underneath the iert chamber 3 there is
placed a chest 4 for wastes 1nside which crop ends of the
strip N are let fall when they are cut immediately—or almost
immediately—downstream of the ingot mould 1, as can be
secen 1n more detail 1n the following. The wastes chest 4
receives also the melt still remaining in the ingot mould
when the casting operation, for any reason, must be sus-
pended or interrupted, by reciprocal distancing of the
counter rotating rolls 2, 2'.

[0028] The inert chamber 3 has a side 7 from which the
strip N emerges, continuously cast by the plant. Here are
various strip processing devices which comprise guide rolls,
schematically represented by a single cylinder 6, onto which
the strip rests drawn by appropriate devices.

10029] FIG. 2 is a stage of the cast operation in the plant
of FIG. 1, 1n which a crop end 10 of metallic strip N has
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been sliced—or however detached by an appropriate
device—irom the remainder of the strand N. Means for
drawing the strip consists 1n varying shortly the speed of
rotation of the rolls 2 1n such a way to produce a thinning of
the strip N immediately upon exit from the pair of rolls 2, so
that the latter tears under 1ts own weight, or the strip can be
sliced by other known mechanical devices or other casting
procedures.

[0030] This cutting operation i1s for example necessary
upon starting the casting operation, or following an inter-
ruption of the casting operation for any reason, to eliminate
the 1nitial section of the new strand 1f this does not have the
desired mechanical characteristics, as 1t often happens.

[0031] The torn crop end 10 can fall by gravity into the
underlying wastes chest 3.

[0032] The mobile plate 5 is equipped with motorised
means, as for example a hydraulic cylinder, able to impart a
tfranslational movement 1n a substantially horizontal direc-
tion to the plate bringing it in 1nterference with the strip N,
and deviating the latter from 1ts vertical trajectory under the
ingot mould 1. It brings the foremost end E 1nto a position
where 1t can be laid onto conveying means schematically
represented by the roll 6, which in practice could be realised
by a roll conveyor.

[0033] The conveying means 6 can also comprise means
for drawing the strip N towards the other processing stations,
for example the rolling, cooling, winding and cutting sta-
fions. Such means can be one or more pairs of drawing rolls.
Initially, however the strip N 1s pushed forwards by the
rotation of the casting rolls 2 and 2', whilst not being
engaged by such means.

[0034] The mobile plate or flap 5 has preferably an appro-
priately arched shape so as to gradually deviate the strip N
from an almost vertical direction to the substantially hori-
zontal direction on the rolling pathway 6. In the outlined
example, the mobile flap 5 for most of 1ts upper surface
corresponds to the surface of a circular cylinder. According
to an 1mportant aspect of the present invention, the mobile
flap 5 can be made to interfere with the cast strip N, to deflect
it, with a purely translation movement. Preferably, but not
necessarily, the translation movement occurs according to a
substantially horizontal rectilinear trajectory.

[0035] Especially at high casting speeds, it 1s possible that
the contact between the strip and the flap takes place before
the flap reaches the maximum position of interference
(represented in FIG. 3). A sheer translation movement,
especially 1f horizontal, has the further advantage of reduc-
ing the relative frictional velocity between the strip and the
flap, 1n the phase when the movement of the flap occurs
towards the position of maximal interference.

[0036] FIG. 3 shows the mobile flap 5 upon reaching the
end position of 1ts operational course: It 1s 1n a position such
that the foremost area of the cast strip N has a curvature,
obtained by a gradual displacement of the deflector. The
strip N at this stage 1s deviated from the 1nitial line of vertical
movement, or from the axis of casting, in a progressive
manner. The leading edge 9 of the flap 1s found at a height
such that the strip N passes from the edge 9 to the roll
conveyor 6 without violent or however dangerous curva-
tures.



US 2005/0236134 Al

[0037] When a sufficient portion of strip N rests on the
conveyor, represented by the roll 6, and 1s held by appro-
priate drawing means of known type, not represented, the
mobile flap 5 can be withdrawn and again translated towards
its final standby position, towards the left of FIG. 4, since
the strip N no longer requires any support in the arca
underneath the counter rotating rolls 2, 2'.

[0038] The above embodiment can be subject to various
changes without exiting from the scope of protection of the
present 1nvention: for example the mobile flap 5 can move
from the standby end position to the operative end position
by moving along a route not necessarily rectilinear but
alternatively curved, or along a rectilinear route not hori-
zontally but inclined, where for example the position of the
standby end position 1s located higher than the position than
the operative end point, and the flap approaches the casting
strip with a downward movement.

1. Continuous metallic strip casting plant, comprising:

an ingot mould (1), having a pair of counter rotating rolls
(2, 2'), adapted to continuously cast a metallic strip (N)
along a vertical casting direction;

conveying means (6) of said metallic strip, located
downstream of said casting direction, adapted to
transfer the metallic strip to following processing
stations;

a mobile deflecting device (§), located lower than said
counter rotating rolls and able to deflect an 1nitial
portion of the metallic strip deviating it towards said
conveying means (6) and, in addition, adapted to
pass from a standby position, of not interference with
said metallic strip (N), to an operative position of
interference with said metallic strip (IN), whereby it
deflects the 1inmitial portion of the strip from the
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vertical casting direction, characterised by the fact
that there are provided motor means for translating
said mobile deflecting device (§) along a substan-
tially horizontal rectilinear trajectory from the
standby position to the operative position of inter-
ference.

2. The plant according to claim 1, wherein said deflector
device (8) provides a rounded edge (9) in the foremost part
with respect to the casting plane.

3. A method for continuous metallic strip casting by
means of a plant according to claim 1, comprising the
following operations:

casting of an 1nitial portion of metallic strip of predeter-
mined length 1n a vertical direction through an ingot
mould (1) with counter rotating rolls (2, 2');

placing said deflecting device 1n a interference position
with the vertical strip casting direction.

when the leading edge of the strip begins to rest upon
the surfaces of the defecting device (5) and to deviate
from said substantially vertical path of advancement,
making the deflecting device (5) to translate in a
horizontal direction such as to deviate the advancing
path of the 1nitial strip portion and make it assume a
substantially horizontal moving direction;

approaching the strip leading edge, through further
translation of said deflecting device (§), towards
holding and/or drawing devices to grip the front edge
of the strip and draw 1t towards predetermined pro-
cessing stations;

translating 1n a horizontal direction said deflecting
device (5) in a direction of its removal from the strip.
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