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& (57) Abstract: The invention relates to a die (1) with a funncl-shaped pouring region (7) for casting molten metal, comprising a dic
o~ wall (2, 3, 4, 5) with a hot side, which is in contact with the molten metal, and a coating (12) on the hot side. The thickness of the
coating (12) is smaller in a transition region (10) from the funnel-shaped pouring region (7) to the lateral parallel regions (11) than
in the pouring region (7) and in the parallel region (11). The invention further relates to a method for coating a die (1) of said kind.
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7ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ, MD, RU, Veroffentlicht:

TJ, TM), europdisches (AT, BE, BG, CH, CY, CZ, DE, DK, — mit internationalem Recherchenbericht
LiLi. IBS, FIL, R, GB, GR, HU, IE, IS, ['1, LT, LU, LV, MC,

M1, NL, PL, PI, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF,

CG. CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,

TG).

(57) Zusammenfassung: Bei einer Kokille (1) mit trichterférmigem EingieBbereich (7) zum GieBen von fliissigem Metall, miteiner
Kokillenwand (2, 3, 4,5), die eine HeiBseite aufweist, die mit dem fliissigen Metall in Kontakt steht, und einer Beschichtung (12) aut
der HeiBseite, ist in cinem Ubergangsbereich (10) von dem trichterformigen EingieBbercich (7) zu den scitlichen Parallelbereichen
(11) die Dicke der Beschichtung (12) geringer als im EingieB8bereich (7) und im Parallelbereich (11). Die Erfindung betnifft auBerdem
ein Verfahren zum Beschichten einer derartigen Kokille (1).
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DIE WITH COATING

{0001] The invention relates to a mold with a funnel-shaped

pouring area for casting liquid metal; the mold has a mold wall

with a hot side which is in contact with the liguid metal and a

coating on the hot side.

[0002] The invention also relates to a method of coating such
a mold.
[0003] Continuous casting molds are subjected to high

temperature applications on the mold hot side and in particular
in the area of the bath level area. In thin slab plants with
casting speeds of up to 10m/min, mold wall temperatures which
are too high and changing on the hot side of the casting width
this lead to a reduced service life of the mold. For increasing
the service life, it is known in the art to coat, for example,

with nickel, the entire surface area which comes into contact

with the liquid metal. Due to the high temperature application,
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cracks occur 1in the coating and the coating falls off.

[0004] DE 100 03 827 Al describes a method of manufacturing a

)

mold of copper materials for continuous casting plants with a

wear-resistant coating on the mold-forming surfaces which

delimit the interior hollow space of the mold, wherein the wear-

resistant layer 1s of at least one amorphous carbon layer.

[0005] Continuous casting molds for the continuous casting of

steel or other metals with a coating or a reinforcement are

described in DE 37 27 424 Al, DE 26 25 914 B2, DE 34 15 050 Al,

DE 32 18 100 C2, DE 100 62 490 A1l.

[0006] DE 40 39 230 C2 discloses a method of coating a

continuous casting mold used in a continuous casting plant of a
material having a hard surface, particularly for coating a mold

for a slab/strip casting plant of up to 300mm slab thickness or

for a strip/strand casting plant of up to 60mm strip thickness
whose material consists of copper or a copper alloy, wherein the
inner surfaces of the mold which guide the metal melt are coated
from the pouring area to the discharge area and possibly

transversely thereof in surface areas or surface segments in

Z
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accordance with the loads which cause the wear and/or in

accordance with the thermal conductivity capability and/or in

accordance with the thermal expansion coefficient, wherein the

surface-hard material 1s platinum which has been applied on the

F

inner surfaces of the mold by means of explosive plating.

[0007]) DE 44 02 040 Al discloses a method of coating the

surface of copper materials with a protective layer, wherein the
copper material 1s provided with a cover layer. Subsequently, in

the area of an application area, the protective layer is applied

by supplying protective layer components and melting the
components with laser radiation and are connected by providing

essentlally in the application surface area by melting the

copper material.

[0008] DE 195 20 149 Al describes a method and a plant for a

thermal coating process for the manufacture of millimeter-high

coatings on tools, structural components or substrates, in which

an additional material is added to a substrate material and is

melted by means of a laser beam in order to achieve a solidly

adhering contact between the substrate and the additional

material. In this process, in addition to the substrate a

3
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smooth-~walled mold 1s used which together with the substrate
supports the molten additional material on at least two sides,
usually four sides, against running, wherein the additional

material and the laser radiation are supplied through one or two

of the remaining sides of the additional material and by a
relative movement between the laser beam and the additional
material, on the one hand, and the substrate, on the other hand,

soO as to create a smooth coating on the substrate which has a

contour near the final contour.

[0009] Molds whose side walls have a coating are also known
from JP 04 157 181, JP 08 013 134, JP 61 272 364, JP 09248 828,

JbP 10 030 154, and JP 05 104 536.

[0010] A method for producing a mold body with a wear

protective layer 1s known from DE 197 56 164 Al, wherein the

wear protective layer has a constant thickness in the casting
direction. However, it is also possible that the thickness of
the wear protective layer increases in casting direction.

However, this influences the heat supply negatively.

[0011] Therefore, 1t 1s the task of the invention to provide
4
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a mold with a coating in which the mold wall temperature on
the hot side 1s made uniform over the casting width,
particularly in the area of the bath level, so that the

surface gquality 1s further i1mproved and the mold service life

1s further increased and the mold costs per ton of steel are

lowered.

[0012] In accordance with the i1nvention, this task 1is

solved in a mold with a coating according to the present

invention where in a transition area from the funnel-shaped
pouring area to the parallel areas, the thickness of the

coating 1s smaller than in the pouring area and the parallel

area.

[0014] As a result of the thickness of the coating which
becomes smaller in the transition area from the funnel to the
lateral parallel areas, the temperature of the hot side of the
mold is rendered uniform especially horizontally and the

service quality of the cast strip i1s further i1mproved and the

surface life of the mold increased.
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[0015] As a further development it is proposed that in the
transition area from the funnel-shaped pouring area to the
lateral parallel areas, the thickness of the coating is smaller
than 1in the pouring area and in the parallel area. This causes

the higher surface temperature as a result of the flow to become

uniform in the transition area. With the same thickness of the

coating, the transition area has a higher surface temperature. A

uniform horizontal surface temperature distribution is a

prerequisite for a fault-free strand surface.

[0016] It 1s further advantageous if the coating in the bath

level area has a layer thickness of 2 to 30 um and/or the
coating 1s composed of at least two coating layers with
different properties, such as very low thermal conductivity,

very high adhesive capacity, thermal shock.

[0017] The coating can be applied with different methods,

such as the flame injection which is applied in a differentiated

manner in the wire flame spraying, among others for nickel
coatings and the powder flame spraying, among others for ceramic

lavers.
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[0018] It 1s also possible to apply this coating by means

of the gas-stabilized plasma spray which i1s suitable, among

others, for high-melting materials or ceramic materials, oOr

the water-stabilized plasma spray which 1s used, among

others, for thicker ceramic layers of up to 10mm.

[0019] In addition, it is also possible to use the high

speed flame spray method, which is suitable, among others,

for spray materials with hard metal additional materials.

[0019a] In one aspect, the present invention provides a
mold with funnel-shaped pouring area for casting liquid
metal, having a mold wall which includes a hot side which 1s
in contact with the liquid metal, and a coating on the hot
side, characterized in that in a transition area from the
funnel -shaped pouring area to a lateral parallel area, the
thickness of the coating in the horizontal direction 1is

smaller than in the pouring area and in the parallel area.

[0020] An embodiment of the invention will be described in

more detail with the aid of schematic drawings.

[0021] In the drawing:

[0022] Fig. 1 shows in a top view the funnel-shaped
'/



CA 02673257 2011-04-21

pouring area of a mold;

[0023] Fig. 2 shows a mold wall with pouring area having a

rectangular funnel shape; and

[0024] Fig. 3 1s a sectional side view of a mold wall with

7a
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coating.

[0025] As illustrated in Fig. 1, a mold 1 1s composed of four

mold walls 2, 3, 4, 5; for example, two oppositely located wide
side walls 2, 3 and two narrow side walls 3, 4 arranged
laterally between the wide side walls 2, 3. The wide side walls
2, 3 have a curved funnel-shaped pouring area 7 which begins at
the upper edge © of the mold 1. At the narrow side 3, 4 and in
the casting direction 8 (see Fig. 2) the pouring area is reduced

to the size of the cast strand.

[0026] Fig. 2 shows a mold wall in a front view. The casting
area / has the shape of a rectangle. Other shapes, such as
trapezoids, parabolas, etc., are conceivable. The funnel-shaped
pouring area / leads into a parallel area 11 and forms a
transition area 10 as a result. The casting direction 8 extends

from the mold upper edge 6 to the mold lower edge 9.

[0027] A coating 12 of the mold 1 is i1llustrated in a

sectional side view 1in Fig. 3. The coating 12 is effected on the
mold wall 2 at the surface which comes into contact with the hot

metal.
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I.ist of reference numerals
1 mold

2 wide side wall

3 wide side wall

4 narrow side wall

5 narrow side wall

o mold upper edge

7 casting area
3 casting direction
9 mold lower edge

10 transition area
11 parallel area

12 coating
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WE CLAIM:

1. A Mold with funnel-shaped pouring area for casting liguid

metal, having a mold wall which includes a hot side which

1s in contact with the liquid metal, and a coating on the
hot side, characterized 1n that 1n a transition area from

the funnel-shaped pouring area to a lateral parallel
area, the thickness of the coating in the horizontal

direction is smaller than in the pouring area and in the

parallel area.

2. The Mold according to claim 1, characterized in that the
coating in the transition area has a thickness of 50% to

80% of the thickness of the coating of the pouring area

and the parallel area.

3. The Mold according to claim 1 or claim 2, characterized

in that in a vertical casting direction, the thickness of

the coating decreases in a lower mold area to a thickness

of 40% to 80% of the thickness of the coating of a upper

pouring area.

4. The Mold according to any one of claims 1 to 3,

characterized in that the thickness of the coating 1in a

bath level area has a layer thickness of 2 to 30 um.

10
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The Mold according to any one of claims 1 to 4,

characterized in that the thickness of the coating is

composed of at least two coating layers having different

properties.

The Mold according to any one of claims 1 to 5,
characterized in that the coating 1s composed of one or a
combination of ceramic materials/compounds or ceramic

additional spraying material selected from titanium

oxide, chrome nitrade and zircon nitride.

The Mold according to any one of claims 1 to 5,

characterized in that the coating i1s composed of at least

one hard metal material.

The Mold according to any one of claims 1 to 5,
characterized in that the coating i1s selected from one of

titanium nitrade, chromium nitrade and zircon nitrade.

A Method of coating the mold according to any one of

claims 1 to 8, characterized in that the coating 1is

applied by means of a flame spray method.

The Method of coating the mold according to any one of

claims 1 to 8, characterized in that the coating 1is

11
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applied by means of a gas or water stabilized plasma

spraying method.

The Method for coating the mold according to any one of
claims 1 to 8, characterized in that the coating is

applied by means of a high speed flame spraying.

The Mold according to claim 7, wherein the hard metal

comprises at least one of nickel and chromium.

The Method according to claim 9, wherein the flame spray

method is selected from one of wire flame spraying and

powder flame spraying.

12
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