
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

28
7 

16
9

B
1

��&���
��������
(11) EP 1 287 169 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
29.08.2007 Bulletin 2007/35

(21) Application number: 00930801.6

(22) Date of filing: 17.05.2000

(51) Int Cl.: �
C21C 5/46 (2006.01) B22D 43/00 (2006.01)

F27D 3/15 (2006.01)

(86) International application number: 
PCT/US2000/013621

(87) International publication number: 
WO 2001/088209 (22.11.2001 Gazette 2001/47) �

(54) METHOD AND APPARATUS FOR DELIVERING METALLURGICALLY IMPROVED MOLTEN 
METAL

VERFAHREN UND VORRICHTUNG ZUR ERZEUGUNG VON EINER METALLURGISCH 
VERBESSERTEN METALLSCHMELZE

PROCEDE ET DISPOSITIF D’APPORT DE METAL EN FUSION AMELIORE SUR LE PLAN 
METALLURGIQUE

(84) Designated Contracting States: 
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU 
MC NL PT SE

(43) Date of publication of application: 
05.03.2003 Bulletin 2003/10

(60) Divisional application: 
06015281.6

(73) Proprietor: Tetron, Inc.�
Farmington Hills, MI 48331-2952 (US) �

(72) Inventors:  
• KOFFRON, Robert, J. �

Farmington Hills, MI 48331-2952 (US) �
• JACOBS, Ross, A. �

Snowmass, CO 81654 (US) �

(74) Representative: Lamb, Richard Andrew et al
Urquhart- �Dykes & Lord LLP 
New Priestgate House 
57 Priestgate
Peterborough
Cambs. PE1 1JX (GB) �

(56) References cited:  
DE- �A- 4 025 605 US- �A- 4 471 950
US- �A- 4 854 550

• PATENT ABSTRACTS OF JAPAN vol. 003, no. 068 
(C- �048), 13 June 1979 (1979-06-13) -& JP 54 
042305 A (SUMITOMO METAL IND LTD; �OTHERS: 
01), 4 April 1979 (1979-04-04) -& DATABASE WPI 
Week 197919 Derwent Publications Ltd., London, 
GB; AN 1979-36185B XP002157765 & JP 54 
042305 A (SUMITOMO METALS IND. LTD, E.A.) �

• PATENT ABSTRACTS OF JAPAN vol. 012, no. 448 
(M- �768), 24 November 1988 (1988-11-24) & JP 63 
180350 A (NKK CORP), 25 July 1988 (1988-07-25) �



EP 1 287 169 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

�[0001] The present invention relates to a method for
enhanced metallurgical processing of molten metal com-
positions during transfer and delivery of molten metal,
and specifically to a method of improving metal pouring
processes.

BACKGROUND ART

�[0002] In traditional metal alloy production, the ingre-
dients for making a predetermined composition of metal
are introduced to a furnace such as a basic oxygen fur-
nace or an electric arc furnace, in which the constituents
liquify and mix to form a molten metal pour. A layer of
slag including impurities and catalysts is carried at the
top of the molten metal layer. The molten metal is then
discharged to a ladle for transport to an intermediate
processing station or another production facility such as
strand or sheet processing. At the production facility, the
metal is discharged from the ladle to a vessel such as a
tundish. While the processing stations may be provided
with heat sources to maintain a liquid mixture once the
pour has reached the processing destination, a substan-
tial amount of heat was lost from the previously known
open-�topped ladles.
�[0003] In order to address energy conservation con-
cerns, it has been found to be useful to enclose the ladles
during the transporting of molten metal from the furnaces
to the processing equipment and during processing.
Moreover, another recent innovation has been to en-
hance the metallurgical composition of the pour by add-
ing metallurgical enhancements to the slag layer or the
molten metal while beat energy is being maintained or
adjusted in the ladle. Unfortunately, while closure of the
ladle chamber permits metallurgical enhancement even
during transport of molten metal from the furnace to a
processing station or production facility, the prolonged
period of the processing conditions, including heat and
inaccessibility, does not permit previously known pour
control techniques to be employed with success in these
vessels.
�[0004] For example, previously known techniques for
controlling discharge from the vessel wherein a refractory
plug is positioned and lowered over the nozzle by me-
chanical arms, as in a stationary furnace, cannot be em-
ployed with the closed vessels. Moreover, previously
known refractory bodies such as that taught in U.S. Pat-
ent No. 4,601,415 to Koffron cannot be introduced into
a closed vessel when the level of molten metal in the
vessel approaches the critical level at which a vortex
forms over the discharge nozzle. Moreover, the previous
refractory bodies formed with a specific gravity designed
solely so that they are buoyantly supported in the melt
may deteriorate rapidly under prolonged exposure to the
ladle conditions and could not complete their intended

function under prolonged contact with the molten metal
and the slag layer interface.
�[0005] Further examples of such refractory bodies for
controlling discharge from meta pouring vessels are de-
scribed in US 4854550, JP 540042305. These comprise
stoppers for automatically close and block off a discharge
orifice of the pouring vessel. These stoppers comprise
spheres which have a metallic core coated in a refractory
material and are arranged to have densities such that
the stoppers are lighter than the molten metal but heavier
than the slag. DE 4025605 discloses a further similar ball
used as a stopper, and which is thrown into the pouring
vessel at the appropriate time to close the discharge
opening. JP 63180350 in contrast discloses a vortex in-
hibitor, as opposed to a stopper, comprising a dish
shaped heat resistant refractory body, for floating on the
molten metal to prevent the development of a free vortex
in the molten metal.

DISCLOSURE OF THE INVENTION

�[0006] According to the present invention there is pro-
vided a method for improving metal pouring processes
as defined in accompanying claims 1 to 8.
�[0007] An embodiment of the present invention ad-
dresses the above-�mentioned disadvantages by provid-
ing a method of improving metal pouring processes which
allows for extended processing of the molten metal and
improves the amount of improved quality metal discharg-
ing from a vessel after enhanced processing. In general,
the process of metallurgically improving metal pouring
processes is combined together with enhanced delivery
involving closing the metal pouring vessel with a cover,
preferably after initiating intermediate refining, such as
by introducing a balancing composition to achieve a tar-
get equilibrium composition in the vessel. The method
comprises introducing a vortex inhibitor which is a spe-
cially constructed refractory body, and maintaining the
metal pour, preferably with the balancing composition,
and a refractory body in the vessel, until discharge of
molten metal is terminated. A prolonged period of refrac-
tory body maintenance is enabled by the specially con-
structed vortex inhibitor in which a refractory composition
body shaped to fit within a ladle is formed from a mixture
of a steel ballast, refractory material, and a penetration
inhibitor, and has an adjusted specific gravity, the adjust-
ed specific gravity having a reduced steel ballast to re-
fractory material ratio less than the ratio for a specific
gravity required to buoyantly support the body in the mol-
ten metal at the interface of slag and molten metal in the
ladle. For preferred alignment at the interface, the ratio
is also preferably greater than the ratio for a specific grav-
ity required to support the body entirely in the slag layer.
The penetration inhibitory comprises at least one of a
particulate carbonaceous material, silica, and silica
based glass, and increases resistance to penetration and
resistance to deterioration of the body throughout the res-
idence time in the metal.
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�[0008] As a result, in the present invention the refrac-
tory body resists deterioration throughout the prolonged
exposure to the molten metal, to the slag and to the re-
tained heat. The refractory body has a substantially more
robust structure that maintains integrity of the body so
as to provide vortex reduction in pouring operations pre-
viously inhospitable to the previously known slag control-
ling or yield-�improving technologies. In addition, the cov-
ered ladle provides an improved transfer mechanism and
an enhanced metallurgy production system that permit
greater precision in the production of alloys, improved
production or utilization quantities of high quality metals
and greater energy efficiency than previously known pro-
duction systems.

BRIEF DESCRIPTION OF DRAWING

�[0009]

FIGURE 1 is a partly diagrammatic view of a metal
production processing facility including a sectional
representation of a transfer vessel employed in the
system;

FIGURE 2 is an enlarged sectional elevation of a
ladle bottom with a gate valve nozzle arrangement
for discharging molten metal; and

FIGURE 3 is an enlarged sectional elevation from
the perspective of line 3-3 in Figure 2.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

�[0010] Referring to Figure 1, a metal production sys-
tem 10 is shown comprising a formation facility 12, a
transfer mechanism 14 and a processing facility 16. The
formation facility 12 may include a basic oxygen furnace,
an electric arc furnace or other alloy melting facility, at
which the basic raw materials for metal production are
introduced to a furnace and heated to melt and intermix
the raw materials for production of a particularly desired
composition of metal. Although the quality and particular
composition of the metal formed at the furnace 13 is con-
sistent with the original raw materials introduced to the
furnace, impurities in each of the ingredients may cause
variations between the desired metal composition and
the requirements of metal to be used in a processing
facility 16. The processing facility 16 may be a bulk pro-
duction facility, for example, a strand-�making facility in-
cluding a tundish that receives molten metal for delivery
as a strand, or a sheet or other shaped commodity of
molten metal that hardens for subsequent reheating,
shaping, forming or processing operations. Neverthe-
less, the complexity, size and functional differences be-
tween the equipment 12 and 16 renders it necessary to
use a transfer mechanism 14 by which the molten metal
is unloaded from the formation facility 12 and delivered

to an intermediate processing station 15 or to the
processing facility 16 or between the station and the fa-
cility.
�[0011] The invention is also well adapted for systems
10 in which an intermediate processing station 15, such
as a secondary refining facility, may be included between
the production facility 12 and the processing facility 16.
In general, the furnace produces steel to a target chem-
istry and temperature range. That steel is then poured
into a ladle and transported to a ladle refining furnace,
stirring station, or degassing station - each can be de-
scribed as an intermediate processing station - useful in
adjusting the chemistry of the metal. The chemistry and
temperature are then adjusted to a far more exact, narrow
range based upon the desired grade that is being pro-
duced, which is generally driven by customer orders. Ac-
cordingly, when preferred, every heat (pour) discharged
from the furnace may be basically to the same chemistry
range. Then all chemical adjustments for the various
grades to be produced are made at the ladle refining
furnace. As an example, adding such material as Ca, Mn,
Al, MgO, Si and Calcium Carbide; bubbling Argon
through the steel; and re-�heating it with electrodes or
other re-�heating processes may be used to improve con-
tent compliance with specifications. Preferably, the inter-
mediate processing occurs before introduction of a re-
fractory body when the body is not restrained in position
over a discharge nozzle by extrinsic means.
�[0012] In general, the transfer mechanism. 14 includes
a displacer 18 for transferring a molten metal load. In the
preferred embodiment, the displacer 18 includes a ladle
22 carried by a crane 20 or other conveyance, and can
include as well a crane 24 for a lid 90 for the ladle 22. In
general, the crane 20 delivers the ladle to the formation
facility 12 so that the open top 26 of the ladle 22 receives
discharge from a nozzle or other discharge opening of a
furnace 13 at the facility 12. Likewise, the ladle includes
a discharge nozzle 28 that enables the contents to be
discharged to a tundish or other receiving vessel at the
processing facility 16. Preferably, the nozzle 28 includes
a gate valve 30. The gate valve 30 is responsive to a
control 32:
�[0013] The control 32 may include a sensor at the noz-
zle for detecting when the flow through the nozzle is throt-
tled, i.e., reduced in volume by a vortex inhibitor or other
plug, to terminate discharge of metal from the ladle, pref-
erably before slag floating on top of the molten metal
mixes with the molten metal layer. Nevertheless, when
the vortex inhibitor body is used, the transition from metal
to slag is nearly instantaneous because the body has
nearly eliminated metal-�slag mixing by eliminating the
vortex. The transition happens very quickly and is more
nearly discrete. The discharge is usually to be terminated
when slag is observed by workers or otherwise automat-
ically sensed, although terminating in response to when
throttling is observed may not maximize yield. The throt-
tling effect, or the transition from metal to slag flow, can
be observed by workers or otherwise automatically
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sensed. In addition, the response of the control 32 may
be manually or automatically initiated in response to the
detection of the throttling or the detection of slag content.
�[0014] As best shown in Figure 2, the response of ter-
minating flow may be handled by hydraulic- �mechanical
mechanisms responsive to the detection of throttling. For
example, a hydraulic cylinder 40 whose piston 42 is cou-
pled with a guide piece 44 engages a slide case 46. The
slide case 46 includes a recess carrying a slide plate 48
made of refractory. The slide plate 48 slides adjacent to
a bottom plate 50, also made of refractory and carried in
the brick setting metal 52. The brick setting metal 52 in-
cludes four side supports for the plate and an adjustment
mechanism with a set bolt 54 to adjust the position of the
bottom plate 50 with respect to the nozzle inserts when
the brick setting metal is mounted to the ladle, so that
the bottom plate opening 56 is aligned with the opening
58 in a nozzle insert 60. A bottom plate supporter 62 is
mounted or welded to the ladle shell and is engaged with
slide plate housing 64 bolted to the bottom plate support-
er 62.
�[0015] Opening 66 in the slide plate 48 is displaced by
the slide case in response to operation of the hydraulic
cylinder 40 in a well known manner. In addition, the slide
case is supported in a clamp 68 by a clamp arm 76 (Fig.
3) for retaining a chute nozzle 70 within a chute nozzle
case. Chute nozzle 70 also includes an opening 74 which
may be aligned with the openings 66 in the slide plate
48, 56 in the bottom plate 50, and the nozzle opening 58
in the insert nozzle 60. The chute nozzle case 72 is slid
into and rotated into position with bayonet locks into the
slide case 46. A clamp arm 76 includes an over center
toggle which moves in response to a clamp lever 80 to
retain the chute nozzle 70 in alignment with the insert
nozzle 60 and the gate valve opened by displacement of
the slide plate 48 with respect to the bottom plate 50. A
coil spring 82 mounted on a least thermally influenced
position of the gate supports facial load on the sliding
brick 48.
�[0016] The open top 26 of the ladle is closed by a lid
or cover 90 which may be made of a refractory material
or a refractory coated shell. The cover 90 is carried and
positioned by a crane 24. The cover 90 maybe positioned
or it may be hinged to the vessel to enclose the internal
chamber 23 of the ladle between the closed nozzle 28
and the open top 26. Such covers have previously been
known for use in retaining heat within the chamber 23.
Moreover; in view of the heat retained in the ladle, en-
hanced metallurgy adjustments could be made to the
contents of the ladle during the transport time. In partic-
ular, before the cover 90 is positioned on the open top
26 of a ladle 22, additional alloys constituents and cata-
lysts can be introduced to the chamber 23 so that the
contents can be refined. In particular, the molten metal
composition in the chamber 23 may be maintained within
a desired alloy or combination range while the slag layer
continues to provide catalysts that remove impurities
from the molten metal and avoids reintroduction of im-

purities to the molten metal content.
�[0017] Preferably, adjustments are not made during
the transport time, but rather while the ladle is at the in-
termediate processing station 15 or secondary refining
facility. The ladle is not released from the intermediate
processing station 15 or secondary refining facility for
transport to the production facility until the steel chemistry
and temperature have reached a narrow target range.
Preferably, the refractory body is inserted into the ladle
after all adjustments have been made at the intermediate
processing station 15 or secondary refining facility. Pref-
erably, the intermediate processing occurs before the
cover 90 is put on top and more preferably, before the
introduction of the refractory body, either at the refining
facility, during transport to the production facility or at the
production facility.
�[0018] As a result of the closing of the open top 26 and
the nozzle 28 of the ladle 22, the chamber 23 is inacces-
sible to additional enhancements, such as the use of a
vortex inhibitor to control the intermixture of the slag layer
with the molten metal layer when discharge of the metal
is desired. Moreover, upon reaching the destination ves-
sel 17 of processing facility 16 by displacement mecha-
nism 24, the cover 90 may not be opened until the pouring
of molten metal has been substantially or entirely com-
pleted. In some plants, the cover is removed from the
ladle when the ladle is almost empty. This maybe done
when the discharging ladle is nearly empty, and the next
full ladle is brought to the continuous caster uncovered.
�[0019] As a result, the introduction of a vortex inhibitor
to a ladle that is to be covered represents a substantially
different time period during which the refractory body is
subjected to contact with the molten metal and the slag
layer than in previously known uses. As a result, unlike
previously known vortex inhibitors, the specific gravity
and refractoriness of the refractory body is adjusted to
provide proper results at the pouring step which occurs
substantially after filling, and after an extended time of
enclosed transport. Preferably, the pour occurs after in-
termediate processing. Although the pouring step can
range from 35-180 minutes in duration, the refractory
body must provide proper results during the last portion,
for example, 10 minutes, of the pouring step.
�[0020] In one example, while refractory bodies with
specific gravity ranges of 4.8 to 5.2 were commonly used
to maintain separation between the slag layer and the
molten metal layer in furnaces during a period of about
two to ten minutes for inhibiting formation of a vortex at
the critical height level of molten metal in the furnace until
the throttling or other termination point used to terminate
the flow from the discharged nozzle, such bodies were
ineffective in the closed ladle environment. As a result,
several changes were made to contribute to longevity of
the vortex inhibitors in a ladle environment. In particular,
alumina (Al2O3) was changed to a high temperature
range and increased in proportion to the remaining con-
stituents from about 45% by weight to about 70 % by
weight. In addition, the constituents were mixed with high

5 6 



EP 1 287 169 B1

5

5

10

15

20

25

30

35

40

45

50

55

temperature cement, such as 1% to 2% by weight of a,
for example, calcium aluminate cement or equivalent
high strength or low water cement.
�[0021] Moreover, the ratio of steel ballast to refractory
material was reduced to give a specific gravity, preferably
of about 3.7, but preferably within the range of substan-
tially 2.7-4.5. In addition, a non-�wetting agent preferably
in the form of a particulate carbonaceous material was
introduced to the refractory mixture to reduce the amount
the body would be penetrated by molten metal or slag
and deteriorated, eroded, corroded, broken down, or dis-
solved by the slag or the molten metal, during the ex-
tended steel and slag contact periods. Nevertheless, sil-
icates, borosilicates and other silicate based glass could
be added as penetration inhibitors.
�[0022] Typically, more expensive refractory materials
such as MgO may be used, but may be avoided where
expenses are to be limited. In any event, the refractory
body includes a mixture of steel ballast and refractory
material and has an adjusted specific gravity from previ-
ously known refractory body inhibitors. Adjustment may
include changes due to desired Target chemistry of the
metal, for example, stainless steel fibers, silicon carbide,
magnesite refractories, chrome refractories, zircon re-
fractories, zirconia refractories, tabular alumina refracto-
ries or mallite refractories may be included. Adjustment
may also be determined by bulk density specifications
and life expectancy in molten steel. Preferred ranges of
steel ballast with a per cubic foot weight of 300-400#,
preferably in a range of 30% to 80 % by weight, and 30
% to 80 % by weight refractory material of the types dis-
closed above A binder of high temperature cement, at
least capable of withstanding 1000°F (538°C), but pref-
erably capable of withstanding 2400°F to 3300°F
(1315°C to 1815°C) without substantial deterioration may
be included, preferably 2%- �12% by weight.
�[0023] The reduced steel ballast to refractory material
ratio has a specific gravity less than that required to buoy-
antly support the body in the molten metal at the slag
layer interface in the ladle, but preferably greater than
that required to buoyantly support the body in the slag
layer. As a result, the specific gravity and refractoriness
(ability to withstand or survive in a liquid metal environ-
ment) adjustments have resulted in refractory bodies that
are still maintained in workable shape to perform vortex
inhibition and throttling functions even after the end of a
prolonged time exposure to the enclosed environment of
a ladle transferring molten metal from a furnace to a re-
ceptacle vessel. The change in the specific gravity of the
body may also ensure that the body is not sucked to the
discharge nozzle too early.
�[0024] While embodiments of the invention have been
illustrated and described, it is not intended that these
embodiments illustrate and describe all possible forms
of the invention. Rather, the words used in the specifica-
tion are words of description rather than limitation, and
it is understood that various changes may be made with-
out departing from the scope of the invention as defined

in the accompanying claims.

Claims

1. A method of improving metal pouring processes with
a metal pouring vessel (22) containing molten metal
and a discharge opening (28) in said vessel, the
method comprising:�

forming a vortex inhibitor from a mixture of a
steel ballast, refractory material, and at least one
of a particulate carbonaceous material, silica
and silicate based glass to increase the resist-
ance of said body to penetration by molten metal
and slag in the ladle (22), wherein said body has
a specific gravity less than required to buoyantly
support the body in said molten metal and great-
er than required to buoyantly support.said body
in a slag layer on top of the molten metal;
introducing the vortex inhibitor to the metal pour-
ing vessel (22)
closing the metal pouring vessel (22) with a cov-
er (90); and

maintaining said vortex inhibitor enclosed in the met-
al pouring vessel (22) for a prolonged period of time
until a discharge of said molten metal is terminated.

2. The method as described in claim 1 and further com-
prising conducting intermediate processing (15) in
the metal pouring vessel (22).

3. The method as described in claim 2 wherein said
intermediate processing comprises ladle refining.

4. The method as described in claim 3 wherein said
refining step comprises introducing a balancing com-
position to the metal pouring vessel (22) before said
closing step.

5. The method as described in claim 4 wherein said
refining step comprises degassing.

6. The method as described in any one of claims 1 to
5 wherein the steel ballast comprises between 30 to
80% by weight of the vortex inhibitor.

7. The method as described in any one of claims 1 to
6 wherein said refractory material comprises alumi-
na, and said vortex inhibitor comprises 45 to 70%
alumina by weight.

8. The method as described in any one of claims 1 to
7 wherein said specific gravity of the vortex inhibitor
is in a range of 2.7 to 4.5.
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Patentansprüche

1. Verfahren zum Verbessern eines Metall- �Gießpro-
zesses mit einem eine Metallschmelze enthalten-
dem Metall-�Gießgefäß (22) und einer in dem Gefäß
vorgesehenen Auslassöffnung (28), wobei das Ver-
fahren umfasst: �

- Ausbilden eines Wirbelinhibitorkörpers aus ei-
ner Mischung aus Ballast-�Stahl, Feuerfestma-
terial und wenigstens einem Material, ausge-
wählt aus einer feinzerteiltes kohlenstoffhaltiges
Material, Siliciumdioxid und silicatisches Glas
umfassenden Gruppe, zum Erhöhen der Be-
ständigkeit des genannten Körpers gegen Ein-
dringen von in dem Gefäß (22) vorliegenden ge-
schmolzenen Metall und geschmolzener
Schlacke, wobei der Körper ein spezifisches
Gewicht aufweist, welches kleiner ist als zum
Schweben des Körpers in der Metallschmelze
erforderlich, aber welches größer ist als erfor-
derlich zum Schweben des Körpers in einer
Schlackenschicht auf der Metallschmelze,
- Einbringen des Wirbelinhibitorkörpers in das
Metall-�Gießgefäß (22),
- Verschließen des Metall-�Gießgefäßes mit ei-
nem Deckel (90); und
- Belassen des in dem Metall-�Gießgefäß (22)
eingeschlossenen Wirbelinhibitorkörpers für ei-
ne längere Zeitdauer bis das Vergießen der Me-
tallschmelze beendet ist.

2. Verfahren nach Anspruch 1, ferner umfassend das
Ausführen einer Zwischenbehandlung (15) in dem
Metall- �Gießgefäß (22).

3. Verfahren nach Anspruch 2, wobei die Zwischenbe-
handlung ein Pfannenfrischen umfasst,

4. Verfahren nach Anspruch 3, wobei das Frischen das
Einführen einer Ausgleichsverbindung in das Metall-
Gießgefäß (22) vor dem Schritt des Verschließens
umfasst.

5. Verfahren nach Anspruch 4, wobei das Frischen ein
Entgasen umfasst.

6. Verfahren nach einem der Ansprüche 1 bis 5, wobei
der Ballast-�Stahl zwischen 30 und 80 Gew.-�% des
Wirbelinhibitorkörpers beträgt.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei
das Feuerfestmaterial Al2O3 umfasst, und der Wir-
belinhibitor 45 bis 70 Gew.-�% Al2O3 enthält.

8. Verfahren nach einem der Ansprüche 1 bis 7, wobei
das spezifische Gewicht des Wirbelinhibitors 2,7 bis
4,5 beträgt.

Revendications

1. Procédé d’amélioration des processus de coulée de
métal avec un récipient de coulée de métal (22) con-
tenant du métal en fusion et une ouverture d’écou-
lement (28) dans ledit récipient, le procédé compre-
nant les étapes suivantes consistant à :�

former un inhibiteur de vortex à partir d’un mé-
lange de ballast en acier, de matériau réfractaire
et d’au moins un parmi un matériau carboné par-
ticulaire, un verre à base de silice et à base de
silicate pour augmenter la résistance dudit corps
face à la pénétration de métal en fusion et de
scories dans la poche de coulée (22), dans le-
quel ledit corps possède une gravité spécifique
inférieure à ce qu’elle devrait être pour soutenir
légèrement le corps dans ledit métal en fusion
et supérieur à ce qu’elle devrait être pour sou-
tenir légèrement ledit corps dans une couche de
scories au sommet du métal en fusion ;
introduire l’inhibiteur de vortex dans le récipient
de coulée de métal (22)
fermer le récipient de coulée de métal (22) avec
un couvercle (90) ; et
maintenir ledit inhibiteur de vortex enfermé dans
le récipient de coulée de métal (22) pour une
période de temps prolongée jusqu’à ce qu’un
écoulement dudit métal en fusion soit terminé.

2. Procédé selon la revendication 1 et comprenant en
outre un traitement intermédiaire conducteur (15)
dans le récipient de coulée de métal (22).

3. Procédé selon la revendication 2, dans lequel ledit
traitement intermédiaire comprend l’affinage en po-
che.

4. Procédé selon la revendication 3, dans lequel ladite
étape d’affinage comprend l’introduction d’une com-
position d’équilibrage dans le récipient de coulée de
métal (22) avant ladite étape de fermeture.

5. Procédé selon la revendication 4, dans lequel ladite
étape d’affinage comprend le dégazage.

6. Procédé selon l’une quelconque des revendications
1 à 5, dans lequel le ballast en acier représente entre
30 et 80 % du poids de l’inhibiteur de vortex.

7. Procédé selon l’une quelconque des revendications
1 à 6, dans lequel ledit matériau réfractaire com-
prend de l’alumine, et ledit inhibiteur de vortex com-
prend de 45 à 70 % de son poids en alumine.

8. Procédé selon l’une quelconque des revendications 1
à 7, dans lequel ladite gravité spécifique de l’inhibiteur
de vortex se situe dans une plage allant de 2,7 à 4,5.
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