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@ Improvements to crystaliisers employed for almost horizontai continuous casting, and crystallisers

thus improved.

@ Improvements to crystallisers employed for con-
tinuous casting, of which the taper in relation to the
axis of the casting line (17) is differentiated as be-
tween its intrados or interior curve (11) and its ex-
trados or exterior curve (12).

Crystalliser employed for continuous casting
which incorporates the above improvements.
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AND CRYSTALLISERS THUS IMPROVED"

This invention concerns improvements to
crystallisers empioyed for almost horizontal con-
tinuous casting and also concerns crystallisers em-
ployed for continuous casting which incorporate
such improvements.

Crystallisers employed for continuous casting
and, in particular crystallisers employed for almost
horizontal continuous casting are known.

During continuous reasearch to eliminate the
faults in blooms and billets leaving the ingot
moulds the present applicant has undertaken a
thorough investigation into ingot mouids.

The traditional curved ingot moulds are in-
cluded in DE-B-1.025.578, FR-A-1.479.946 and US-
A-3.623.533.

The applicant has led to the conclusion that the
ferrostatic pressure in ingot mouids of continuous
casting machines and, in particular, in ingot mouids
for almost horizontal continuous casting has an
increased value on the side having the interior
curve of the mould and a reduced value on the
side having the exterior curve. In particular, such
difference in ferrostatic pressure may even reach
30% in ingot moulds for almost horizontal continu-
ous casting. ’

Moreover, the lengthwise contact surface of the
exterior curve is greater than that of the interior
curve, and such contact surface varies consider-
ably according to the shapes and dimensions. The
cooling conditions, therefore, differ as between the
interior curve and exterior curve.

It has also been determined that the contact
between steel in its solidification phase and the
interior curved side of the ingot mould takes place
during a rather short time and causes a relatively
small growth of skin, such growth being, in any
event, less than that which occurs against the lat-
eral faces and the exterior curved side of the ingot
mould.

So as to obviate these drawbacks, the present
applicant has examined, tested and verified im-
provements to crystallisers employed for continu-
ous casting and , advantageously, for almost hori-
zontal continuous casting, and has embodied
crystallisers for continuous casting which incorpo-
rate such improvements.

The improvements of the invention consist in
creating a suitable taper as between the face of the
interior curve and the face of the exterior curve of
the ingot mould in relation to the axis of the casting
line.
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In particular, according to the invention, such
taper will be dissymmetrical as between the interior
curved side and exterior curved side of the ingot
mould in relation to the axis of the casting line.

In particular, the taper will be greater in the
interior curved side and smaller in the exterior
curved side, depending on the degree to which the
machine is positioned below the horizontal, such
degree being defined by the angle between the
horizontal and the radius of curvature of the casting
line running from the centre of curvature to the top
of the ingot mould. The lateral faces of the ingot
mould will retain their normal taper.

According to the invention, therefore, the new
crystaliisers incorporating the improvements will
possess on their exterior curved side, in relation to
the axis of the casting line understood as being the
lengthwise axis of the ingot mouid with a constant
curvature, a taper which will be less than or, at the
most, the same as those of the exterior curved
sides of known embodiments.

Such taper will preferably be nil, that is to say,
in a preferred embodiment the exterior curved side
will have the same curvature as the axis of the
casting line.

The lateral faces of the mould will be em-
bodied as at present, whereas the inner curved
side will be provided with an increased taper, which
will vary progressively until it reaches a value
which may even be twice the normal value.

The invention is therefore obtained with im-
provements to crystallisers employed for continu-
ous casting, the improvements being characterized
in that their taper in relation to the axis of the
casting line is differentiated as between their in-
trados or interior curve and extrados or exterior
curve.

The invention is also embodied with a crystal-
liser employed for continuous casting which is
characterized in that it incorporaies the above im-
provements.

The attached figures are given as a non-restric-
tive example and illustrate the following:-

Fig.1 shows a diagrammatic casting line that
makes plain the lay-out of the invention;

Fig.2 shows a traditional crystalliser for al-
most horizontal continuous casting and a crystal-
liser according to the invention for such type of
casting.
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Fig.1 shows a continuous casting ingot mould
10 for almost horizontal continuous casting. The
axis of the casting line 17 possesses a constant
curvature; the angle providing the degree to which
the continuous casting is performed below the hori-
zontal is indicated with "alpha”.

Fig.2 shows a comparison between the geome-
try of a traditional crystalliser and the geometry of
the crystalliser of the invention. .

An ingot mould or crystalliser 10 in its tradi-
tional form has a conformation according to the
lines A and C; the interior curved side is referenced
with 11, the exterior curved side with 12 and the
iateral faces with 15. )

The inlet and outiet are referenced with 13 and
14 respectively, while 18 is the level of molten
material.

In this embodiment, whereas the taper of the
exterior curved side is substantially reduced pro-
gressively (depending on the angle "aipha™ of the
degree to which the machine is positioned below
the horizontal; please see Fig.1), the taper of the

interior curved side is substantially increased by an

equal value.

Such tapers are respectively those of the inte-
rior curved side and exterior curved side in relation
to the axis 17 of the casting line.

The actual line of the interior curved side ac-
cording to the invention, therefore, takes up a de-
velopment according to the conformation B instead
of the conformation A whereas the exterior curved
side in turn takes up a development according to
the conformation D instead of the conformation C.

In this way, if it is desired to convert a tradi-
tional ingot mould or crystalliser into an improved
crystalliser, the taper which is created progres-
sively between the interior curved side 111 and
casting line axis 17 is increased, whereas the taper
between the exterior curved side 12 and casting
line axis 17 becomes progressively reduced or
even becomes nil.

The taper of the exterior curved side 12 is
shown as nil in the example of Fig.2, that is to say,
the exterior curved side 12 is parallel to the casting
line axis 17 and has a constant curvature.

Claims

1 -Improvements to crystallisers employed for
continuous casting, the improvements being
characterised in that their taper in reiation to the
axis (17) of the casting line is differentiated as
between their intrados or interior curve (11) and
extrados or exterior curve (12).
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2 -Improvements to crystallisers employed for
continuous casting as ciaimed in Claim 1, by which
the taper of the interior curved side (11) is greater
than the taper of the exterior curved side (12).

3 -Improvements to crystallisers employed for
continuous casting as claimed in Claim 1 or 2, by
which the taper of the exterior curved side is other
than nil.

4 -improvements to crystallisers employed for
continuous casting as claimed in any claim hersin-
before, by which the taper of the exterior curved
side is nil.

5 -Crystalliser employed for continuous cast-
ing, which is characterized in that it incorporates
one or another of the improvements of the claims
hereinbefore.
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