Office de la Proprieté Canadian

CA 2466646 C 2009/07/28

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 466 646
gr grga”isge ; ’la‘rc‘j age”‘éy of ; 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2003/08/01 (51) CLInt./Int.Cl. B22D 47/00(2006.01),
(87) Date publication PCT/PCT Publication Date: 2004/02/19 B22D 117103 (2006.01), 22D 35/04 (2006.01)
2 1; . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2009/0//28 RETSCHNIG, ALEXANDER. AT:
(85) Entree phase nationale/National Entry: 2004/05/10 LONGIN, BERNHARD, AT:
(86) N° demande PCT/PCT Application No.: EP 2003/008535 PIRKNER, DIETER, AT

(87) N° publication PCT/PCT Publication No.: 2004/014585 (73) Proprietaire/Owner:

(30) Priorité/Priority: 2002/08/05 (DE102 35 867.2) CO KG. AT

REFRACTORY INTELLECTUAL PROPERTY GMBH &

(74) Agent: BLAKE, CASSELS & GRAYDON LLP

(54) Titre : COMPOSANT EN CERAMIQUE REFRACTAIRE
(54) Title:. REFRACTORY CERAMIC COMPONENT

s £

i >

»

N | N7
N2 \ \:« ' /fa \
|\ 2

Ao

» -

%
l '\
N
N

P

S

) =
///f/ - /fa
12 §\\ \&
N, \\ & % \

\ \\
_da. , \
A IR
AOE AO AOr
!

(57) Abrégée/Abstract:

The Invention relates to a fire resistant ceramic part which can be embodied in the form of an impact pot or a casting gutter and has
the following characteristics: - a base (10); - at least two walls (12, 14 ) which extend from opposite sections (10l, 10r) of the base
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(57) Abrege(suite)/Abstract(continued):

(10) such that at least some sectors (12.1, 12.3, 12.4 ) of the inner surfaces thereof run at an angle > 0 and < 90 degrees from a
plane E-E, perpendicular to the base (10), and at opposite inclinations; - an opening (O) Is configured between free ends (12r, 14r)
of the walls (12, 14); - the distance (dmin, gmin) between the walls (12, 14) Iis smaller In at least one sector (11) between the base
(10) and the opening (O) than it is In the areas (12u, 14u; 120, 140) located adjacent the opening (O) and the base (10).
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(57) Abstract: The invention relates to a fire resistant ce-
ramic part which can be embodied in the form of an impact
pot or a casting gutter and has the following characteris-
tics: - a base (10); - at least two walls (12, 14 ) which ex-
tend from opposite sections (101, 10r) of the base (10) such
that at least some sectors (12.1, 12.3, 12.4 ) of the inner
surfaces thereof run at an angle > 0 and < 90 degrees from
a plane E-E, perpendicular to the base (10), and at opposite
inclinations; - an opening (O) is configured between free
ends (12r, 14r) of the walls (12, 14); - the distance (dmin,
gmin) between the walls (12, 14) is smaller in at least one
sector (11) between the base (10) and the opening (O) than
it is in the areas (12u, 14u; 120, 140) located adjacent the
opening (O) and the base (10).

(57) Zusammenfassung: Die Erfindung betrifft ein
feuerfestes keramisches Bauteil, welches beispielweise in
Form eines Pralltopfes oder einer Schmelzrinne gestaltet
sein kann, mit folgenden Merkmalen: - einem Boden (10),
- mindestens zwei Wianden (12,14), - die Winde (12,14)
erstrecken sich von gegeniiberliegenden Abschnitten
(101,10r) des Bodens (10) derart, dass ihre Innenflédchen,
zumindest abschnittweise (12.1,12.3,12.4) unter einem
Winkel > 0 und < 90 Grad zu einer Ebene E-E, senkrecht
zum Boden (10), und mit entgegengesetzter Neigung,
verlaufen, - zwischen freien Enden (12r,14r) der Wiande
(12,14) ist eine Offnung (0) ausgebildet, -zwischen
Boden (10) und Offnung (0) gibt es mindestens einen
Abschnitt (11), bei dem der Abstand (dmin,qmin ) der
Winde (12,14) geringer ist als in den zur Offnung (0)
und zum Boden (10) hin anschliessenden Bereichen

(12u,14u;120,140).




CA 02466646 2004-05-10

WO 2004/014585 Al

LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Bestimmungsstaaten (regional): ARIPO-Patent (GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
eurasisches Patent (AM, AZ, BY, KG, KZ, MD, RU, T1J,
TM), europdisches Patent (AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL,

PT, RO, SE, SI, SK, TR), OAPI-Patent (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Verolfentlicht:
—  mit internationalem Recherchenbericht

Zur Erklirung der Zweibuchstaben-Codes und der anderen Ab-
kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-
des and Abbreviations") am Anfang jeder reguldren Ausgabe der
PCT-Gazette verwiesen.



CA 02466646 2004-05-10

RFP 16027-2-WO

REFRACTORY CERAMIC COMPONENT
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DESCRIPTION

The invention pertains to a refractory ceramic component
that may be realized, for example, in the form of an 1mpact

pot or a casting gutter (channel).

When molten metal 1s poured into a tundish, for example,
after a ladle treatment, the fairly high flow velocity (for
example: 3 m/s) results in significant mechanical stresses
on the refractory tundish lining onto which the melt splashes.
In addition, turbulences

occur at least in the wvicinity of the point of impact. The
kinetic energy of the stream of molten metal 1lies at, for

example, 2-10 Ws/kg.

In order to maintain the erosion of the regular refractory
lining at a minimum, it 1is common practice to reinforce the

impact region of the molten metal with a so-called impact pad.

Such an impact pad may consist of highly erosion-resistant

refractory materials.

The utilization of so-called impact pots 1s also known (WO
00/06324, WO 97/37799, EP 0 729 393 B1l, EP 0 790 873 Bl).

The base of such an impact pot essentially corresponds to an
impact pad. Known impact pots are designed with a reduced
cross section in the upper end, i.e., at the 1location where
the molten metal 1s introduced into and flows out of the
impact pot. An "undercut" profile 1is produced in this

fashion.

The invention aims to optimize the <construction of a

refractory ceramic component of this type 1n such a way
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that at least one, preferably all of the following

objects are attained:

- reduced erosion,
- directed guidance of the molten metal,
- minimized flow turbulences, and

- a simple manufacture.

In order to attain this/these object(s), the invention
proposes to realize the component such that the introduced
molten metal 1s deflected 1n a specific direction and the
kinetic energy of the molten metal 1is simultaneously

reduced.

The flow of molten metal should be deflected by a lateral
limitation of the component. In order to reduce the

kinetic enerqgy, the invention proposes a special

alignment/inclination o©of the <corresponding inner surfaces

of the limiting walls.

The kinetic energy can be reduced by means of a diffusor
effect, for example, with a component that has a funnel-
shaped design when viewed 1in the form of a wvertical section
(the term "funnel-shaped" refers to the 1nner, open cCcross
section of the component, 1into which the molten metal 1is

introduced) .

The degree of energy dissipation depends on the angle of

inclination of the inner wall surfaces.

These aspects apply to components that are realized 1in the
form of a gutter, 1.e., with a base and two o0pposing
lateral walls. However, they also apply to pot-shaped
components independently of the (horizontal) Cross-
sectional geometry, for example, to impact pots with a more or

less circular, oval or rectangular 1lnner cross sectilon.
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The invention generally proposes a refractory ceramic

component with the following characteristics:

- a base,

- at least two walls,

- the walls extend from opposing sections of the Dbase
such that at least segments of thelir inner surfaces
are oppositely 1nclined by an angle > 0 and < 90
degrees referred to a plane that extends perpendicular
to the base

- an opening 1s arranged between the free ends of the
walls,

- between the base and the opening, there 1is the least one
section in which the distance between the walls is
smaller than 1n the adjacent regions toward the

opening and toward the base.

In this case, the distance between the inner surfaces of
the walls 1is larger 1in the region of the free ends of the
walls and the ends of the walls at the base side than in at

least one region situated in between.

The described configuration of the inner surfaces of the

walls results 1n a "constriction" between the end at the

base side (1L.e., the location where the molten metal
lmpacts) and the opposite open end (1.e., the location
where the molten metal flows out). This "constriction"

results 1in a constructive and functional separation of the

component.

The kinetic energy of the molten metal 1s effectively
reduced 1n the region between the base and the
constriction. In addition, an uncontrolled splashing

(uncontrolled backsplash) of the molten metal 1s prevented.

A diffusor is formed in the region between the constriction

(neck) and the (upper) outlet end. The enlarged cross section
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at the outlet end 1s 1intended to prevent an 1interaction
between the outflowing molten metal and the (centrally)
introduced stream of molten metal. On the contrary, the
dimensions should be chosen such that a fluidic calming of
the molten metal returning to the outlet opening 1s

achieved.

These functional specifications need to be adapted 1in
accordance with the gqguantity, viscosity, temperature and/or
velocity of the molten metal, for example, by choosing the
space on the base side sufficiently large for the energy
dissipation. This not only makes 1t possible to achieve the
desired reduction of the kinetic energy of the molten
metal, but also the preferred deflect‘ion of the stream of
molten metal. At the upper outlet end of the component, a
mostly laminar, calmed flow o©of the molten metal 1s

desirable at least along the periphery.

According to a <first embodiment, the angle of 1inclination
lies between 10 and 80 degrees, wherein the angle of
inclination 1in a further embodiment lies between 30 and 60

degrees.

The described inclination o©f the inner wall surfaces
suffices, in principle, as 1long as the corresponding device
(the component) 1s already filled with 1liguid molten metal.
In a channel, a "V-shaped <cross section o0f the conveying
area" 1s formed for the molten metal at least above the
constriction. When the mould 1s filled, the molten metal
may splash uncontrollably depending on the angle of 1impact
before 1t 1s conveyed upward from the base and out of the
component. This 1s prevented with the  above-mentioned

reduced cross section between the walls (above the base).

In order to prevent an uncontrolled deflection, individual
walls or several segments of the inner surfaces of said

walls are realized with different angles of inclination.
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This makes it possible to realize Dbaffles, hydrodynamic
brakes or flow gquides on the inner walls of the component,

as well as asymmetric geometries.

In one possible embodiment, the segments situated adjacent
to the free end of the wall have a larger angle of
inclination than the segments situated adjacent to the base of
the component. In any case, the inside cross section of
the component should become larger toward the free open

end.

The individual inclined segments may follow each other directly
(continuously) (also with different '

angles, as mentioned above). However, it is also possible
to realize the inner surfaces of the walls with a sawtooth
profile - 1in a cross-sectional view - such that
"undercut zones" are formed on the wall which function as a
hydrodynamic brake for the molten metal. The described

constriction may be formed by such a "tooth geometry.”

The inner wall surfaces may also contain rounded profile
segments, profile segments that are directed toward one

another or groove-like depressions.

With respect to a gutter, it 1is practical, for example, to

realize the inner surfaces of the opposing walls 1n a

laterally reversed fashion and, if applicable, ¢to design

the entire arrangement symmetrically.

Such an embodiment is also described in greater detail 1n

the following description of the flgures.

In addition to the aforementioned gutter shape, the

component may also be realized in a pot-shaped fashion.

A curved design of the wall surfaces makes it possible tO

connect their ends such that a closed component 1is formed
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which has, for example, an oval or round 1nside Cross
section (and/or outside cross section). It would also be
concelivable to provide at least two additional walls that

connect the two described walls such that a (rectangular or

polygonal) pot 1s formed.

With respect to fluidic considerations, rotationally

symmetrical shapes are preferred.

Profiles of the peripheral 1inner wall may be realized 1in a

screw—like, thread-like or spiral-like fashion.

The ratio height: width (of the interior limited by the
walls) may vary broadly. This ratio usually lies between
2:1 and 1:4, but may easily be as high as 1:15. This also

applies to the ratio height: maximum diameter 1in the

previously described pot-shaped geometries.

In the described embodiments, 1in which the cross section of
the opening between the walls on the outlet end for the
molten metal 1s larger than on the base end, the component
usually can Dbe easily manufactured 1n one piece, for

example, by means of casting or pressing. Any reqgquired

undercuts may be produced during the manufacture, for

example, with fillers that can be burnt out.

The design o©of the component can be adapted exactly and

individually to the shape and properties (guantity, flow
velocity, stream diameter of the molten metal Dbeing
introduced) by selecting different angles of inclination

and profiles along the 1nner walls, respectively. This also

makes 1t possible to adjust the flow direction and the

reduction of the kinetic enerqgy.

Between deflecting surfaces, particularly surfaces that are

inclined relative to the wvertical, connecting surfaces

may also be arranged horizontally (parallel to the base),
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vertically (perpendicular to the base), with an angle of

inclination > 90° referred to the vertical or with a

curved profile.

Other characteristics of the invention are disclosed 1in the

subp claims, as well as the remaining application

documents.

The invention is described in greater detail below with

reference to different embodiments. Figures 1-4
respectively show highly schematic representations of and
cross sections through different embodiments of a component

according to the invention.

Identical or equally acting parts are identified with the

same reference symbols.

The embodiment according to Figure 1 represents one
possible geometry of a component according to the invention
which has a base 10. Wall segments 12u, 14u of two walls
12, 14 extend in the same direction (namely upward) from
opposing sections 101, 10r of the base 10, however, with
opposite inclinations. The walls initially converge (until

a minimum distance dgi,) 1s reached and then diverge (wall

segments 120, 140).

The maximum distance between the lower wall segments 12u,

14u of the walls 12, 14 is identified by the reference

symbol d, and the distance between the upper segments of
the walls 12, 14 in the region of their free ends 12r, 1l4r
is identified by the reference symbol D, wherein D and d are
larger than dpin, and wherein D > d. The walls 12, 14 are
realized 1n

a laterally reversed fashion referred to an imaginary plane

of symmetry E-E. The angle of inclination a of the lower

segments of the walls 12, 14 is approximately 70° referred

to the upper side of the base 10. The upper segments of the
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walls 12, 14 extend at an angle b of approximately 20°
referred to a plane that lies parallel to the plane E-E.

The 1nterior R of the component 1limited by the walls

consequently has a cross-sectional geometry that resembles

an egg timer.

The molten metal introduced in the direction of the arrow
21 1mpacts on the base 10, is deflected in the direction of

the arrow Z2 and ultimately conveyed upwardly along the wall

in the direction of the AYTrOw 23, until 1t flows

along the free ends 12r, 1l4r of the wall.

The kinetic enexrgy of the introduced molten metal is
dissipated between the base 10 and the above-described
constriction 11. The tapered cross section simultaneously
prevents the molten metal from splashing uncontrollably. A
diffusor zone is formed in the section Dbetween the

constriction 11 and the upper opening O (between the 1inner
surfaces of the free ends 12r, 14r), wherein the molten

~ )

metal 1s able to flow out of the component

along the wall 1in a 1laminar flow while fresh molten
metal can be centrally (in accordance with arrow Z1)

introduced into the component.

The component shown 1in Figure 1 is realized in the form of

a gutter.

This also applies to the component shown in Figure 2. This

component 1s also realized 1in a laterally reversed fashion

referred to a plane of symmetry E. Consequently, the
additional geometry is only described with reference to the

(left) wall 12 and applies analogously to the wall 14.

The first inner wall segment 12.1 initially extends from

the Dbase 10 at an angle a of approximately 45 degrees

referred to the plane E-E. This segment 1is followed by a
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segment 12.2 that extends parallel to the base 10, namely
inwardly (in the direction of the opposing wall 14). This
segment 12.2 1s followed by another segment 12.3 that
extends up to the free end 12r of the wall 12 at an
angle [ of approximately 40 degrees referred to the plane
E~E This means that the smallest distance d,;, between the

ed @

walls lies between the segments 12.2 and 12.3.

The interior R of this component consequently has an

essentlally V-shaped geometry between the base 10 and the

free ends 12r, 14r, however, with an undercut zone 20.
This undercut =zone leads to a controlled deflection of the
introduced molten metal, and the defle'cte'd stream of molten
metal 1is sﬁbjected to a turbulent motion. This causes the
molten metal to lose its flow direction. Thus the kinetic

energy 1is mostly reduced immediately after casting has started

~and continues to do so.

The embodiment according to Figure 3 1is realized similar to
that shown in Figure 2, wherein the component shown in this
embodiment 1s designed, however, as a rotationally symmetrical
pot-like component, i.e., an impact pot. The rotationally

symmetrical design refers to an 1imaginary longitudinal

center line M-M.

Different to the embodiment according to Figure 2, the
inner wall 12 is characterized by another inclined segment 12.4

and another horizontally extending segment 12.5 between the
and 12.3. This results 1n another undercut

segments 12.1
zone 22. The angle of inclination y of the segment 12.4 1is

larger than the angle of inclination B of the segment 12.3.

- In the context of the invention, the opposing wall surface
shown 1in Figure 3 could be referred to as the wall surface
14. Technically speaking, this naturally is the same wall
surface 12 as that shown in the left portion of the figure
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because this wall extends around the periphery of the

described pot geometry.

The base 10 has a dome-shaped surface 100 that could also

be curved in the opposite direction.

Figure 4 shows another embodiment of an impact pot. In this
case, a wall segment 12.6 that extends perpendicular to the
base 10 1is connected to a lower 1inclined wall segment 12.1
and followed by a bead-like inner wall surface 12.7 that
widens outward in the direction of the free outer edge 1Z2r
of the impact pot. Consequently, the upper free end of the
splash pot has a significantly 1larger 1inside diameter Q
than the region of the impact surface 24 of the Dbase 10
(diameter q). The smallest «c¢cross section (Jmin) of the
interior R again lies Dbetween the base region 10 and the

opening O in this case.

The geometry shown in Figure 4 also results 1n a peripheral
undercut (groove-like) zone 20 that serves for deflecting
and calming the molten metal, as well as for dissipating

its kinetic energy.

The component can be manufactured in one piece from a

casting mass (for example, on the basis of Al;03).

Figure 4 shows--with broken lines--a possible modification.
In this case, the wall segments 12.1, 12.6 and 12.7 are
connected in a more or 1less straight fashion and smoothly
transform into one another, wherein the part of the wall
segment 12.7 that 1s directed toward the opening O 1s

provided with an additional concave curvature. The

invention also includes embodiments, 1in which this surface
segment 1s curved 1n the opposite direction (convex

curvature) .

. . ’
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_11_

Generally speaking, one or more 1nner base and wall
surface(s) of the described impact element (component) may
extend straight or curved, namely with a convex or concave
curvature and even such that they transform 1into one
another, wherein said base and wall surface(s) may also
have the same or different angles of inclination/curvature
radii. This makes 1t possible to adapt the flow

characteristics of the molten metal to the respective

application.

If the straight wall segments shown in Figure 4 which form
an angle of > 0 and < 90° referred to the plane E-E are
replaced with curved wall segments, the entire wall segment
is 1inclined relative to the plane E:-E by more than one
angle. In this case, the angle of inclination B of the
respective part of the wall segment referred to the plane
E-E 1s defined for each point of the inner contour of the

wall segment by the angle between the tangent 1n the

respective point and the plane.

Due to their curvature, the curved wall segments 12.1, 12.6
and 12.7 respectively extend at different angles relative

to the plane E-E.

For example, a tangent T 1s drawn at the point P that lies
on the surface segment 12.7 pointing to the opening O in

Figure 4. At the point P, the surface segment 12.7 1is
angled relative to the plane E-E by an angle B of

approximately 80 degrees.
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CLAIMS

A refractory ceramic component with the followlng

characteristics:

1.1 a base (10),
1.2 at least two walls (12, 14),

1.3 the walls (12, 14) extend from opposing sections
(101, 10r) of the base (10) such that at least
segments (12.1, 12.3, 12.4) of theilr 1inner
surfaces are oppositely inclined by an angle of >
0 and < 90 degrees referred to a plane E-E that

extends perpendicular to the base (10),

1.4 an opening (0O) 1s arranged between the free ends
(12r, 1l4r) of the walls (12, 14), and

1.5 between the base (10) and the opening (0), there
is at least one section (11) in which the
distance (dpin, 9min) Pbetween the walls (12, 14) 1is
smaller than 1in the adjacent regions (12u, 1l4u;

120, l40) towards the opening (0) and towards the

base, and

1.6 whereln a flow of molten metal introduced

downwardly into the component deflects according

to said 1inclined inner surfaces of said component

producing at least one - turbulent flow that

reduces kinetic energy of said downward flow of

molten metal.




CA 02466646 2008-07-11

The component according to Claim 1, wherein each 1lnner
surface comprises several segments (12.1, 12.3, 12.4,

12.7) with different angles of inclination.

The component according to Claim 1, wherein each inner
surface comprises several segments (12.1, 12.3, 12.4,
12.7) with different angles of inclination, and
wherein the segment (12.3, 12.7) situated adjacent to
the free end (12r, 14r) of the walls (12, 14) is
inclined by a larger angle of 1inclination than the
segment (12.1) situated adjacent to the base (10).

The component according to Claim 1, wherein the inner
surfaces of the walls (12, 14) have a sawtooth

profile—--if viewed in the form of a section.

The component according to Claim 1, wherein the inner
surfaces of the walls (12, 14) have rounded profile

segments (12.7) that are directed toward one another.

The component according to Claim 1, wherein the inner

surfaces of the walls (12, 14) have at least one

groove-like depression (20, 22).

The component according to Claim 6, wherein the
groove-like depression (20, 22) is inclined 1in 1its

longitudinal direction.

The component according to Claim 1, wherein
opposing 1nner surfaces of the walls (12, 14) are

realized in a laterally reversed fashion.

The component according to Claim 1 in the form of a

gutter with an open top.
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The component according to Claim 1, wherein at least
two additional walls are provided which connect the
two walls (12, 14) such that the component has a pot-
shaped geometry.

The component according to Claim 1, wherein the

—

component has the shape of a pot of oval, rectangular

or circular geometry 1f viewed in the form of a top

vView.

The component according to Claim 1, wherein the ratio
height: width or height: maximum diameter of the space
(R) enclosed by the walls (12, 14) lies between 2:1

and 1:4.

The component according to Claim 1, wherein the ratio

height: width or height: maximum dliameter of the space

-~ (R) enclosed by the walls (12, 14) is as high as 1:15.

The component according to Claim 1, wherein the inner

surfaces of the walls (12, 14) have an angle of

inclination between 10 and 80 degrees.

The component according to Claim 1, wherein the 1nner
surfaces of the walls (12, 14) have an angle of

inclination between 30 and 60 degrees.

The component according to Claim 1,
realized as a one-piece

component.

The component according to Claim 1, wherein the

component has a calotte-shaped base (10).

The component according to Claim 1, wherein the
distance between the 1inner surfaces of the walls (12,

14) increases toward their free ends (12r, 1l4r).
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19. The component according to Claim 1, whereln the
 distance between the inner surfaces of the walls (12,
14) is greater 1in the region of the free ends (1l2r,

14r) and in the region of the ends (12b, 14b) of the
walls (12, 14) at the base side than in at least one

region (11) situated in between.
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