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(57) Abstract: The invention relates to a device for the
hot-dip coating of a metal strip (1), more particularly of
a steel band, in which the metal strip (1) is guided verti-
cally through a container (3) containing the molten coating
metal (2) and through an upstream guide channel (6), in the
vicinity of which, on both sides of the metal strip (1), are
arranged at least two inductors (8) for generating an elec-
tromagnetic ficld for holding the coating mctal (2) in the
container (3), a furnace chamber (9), which contains guide
means and has a protective gas atmosphere, being located
upstream of the guide channel (6). In order to ensure a
good, durable seal between the guide channel (6) and the
furnace chamber (9) under the established conditions, the
invention proposes that a gas-tight, heat-resistant and flex-
ible scal (13) be arranged between the furnace chamber (9)
and the guide channel (6).

(57) Zusammenfassung: Die Erfindung betrifft eine
Vorrichtung  zur  Schmelztauchbeschichtung  eines
Metallstranges (1), insbesondere eines Stahlbandes, in
welcher der Metallstrang (1) vertikal durch einen das
geschmolzene Beschichtungsmetall (2) aufnehmenden
Behilter (3) und durch einen vorgeschalteten liih-
rungskanal (6) hindurchgefithrt wird, in dessen Bereich
beiderseits des Metallstranges (1) mindestens  zwei
Induktoren (8) zur Erzeugung eines elektromagnetischen

9 Feldes zum Zurtickhalten des Beschichtungsmetalls (2)

im Behilter (3) angeordnet sind, und in welcher dem
Fithrungskanal (6) ein Fithrungsmittel aufweisender und
unter Schutzgas stehender Ofenraum (9) vorgeschaltet ist.
Um bei den vorgegebenen Bedingungen eine dauerhaft
gute Abdichtung zwischen dem Fiihrungskanal (6) und
dem Ofenraum (9) sicher zu stellen, ist erfindungsgemif

[Fortsetzung auf der niichsten Seite]



WO 2007/000277 A1 |1 00800 0 0 O

NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
SD, SE, SG, 8K, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Veroffentlicht:
(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir ~—  mit internationalem Recherchenbericht

Jede verfiighare regionale Schutzrechtsart): ARIPO (BW,

GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, Zur Erkldrung der Zweibuchstaben-Codes und der anderen Ab-
ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ, MD, RU,  kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-
TJ, TM), europdisches (AT, BE, BG, CH, CY, CZ, DE, DK,  des and Abbreviations”) am Anfang jeder reguldren Ausgabe der
EE, ES, FI, FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, PCT-Gagzette verwiesen.

dass zwischen dem Ofenraum (9) und dem Fiihrungskanal (6) eine gasdichte, hitzebestindige und flexible Dichtung (13) angeordnet
ist.



TRANSLATION (HM-796PCT-original) :

WO 2007/000,277 Al PCT/EP2006/006,011

DEVICE FOR HOT DIP COATING A METAL STRAND

The invention concerns a device for hot dip coating a
metal strand, especially a steel strip, in which the metal
strand is passed vertically through a coating tank that
contains the molten coating metal and through a guide channel
upstream of the coating tank, where an electromagnetic field
is generated in the area of the guide channel by means of at
least two inductors installed on both sides of the metal
strand in order to keep the coating metal in the coating tank,
and where a furnace chamber that has guide means and is under
a protective gas is arranged upstream of the guide channel.

Devices of this type are disclosed, for example, by DE
196 28 512 Cl and EP 0 630 421 B1.

In the devices in accordance with the prior art, it is
necessary to ensure that there is an effective seal between
the furnace chamber and the guide channel. However, with the
furnace temperatures that prevail there and with the heat-
resistant materials that are necessarily used, this can

present problems, for example, due to the unavoidable relative
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movements between the guide channel and the furnace chamber.

The objective of the invention is to specify a seal that
takes into account the conditions that specifically occur in a
device of this general type.

In accordance with the invention, the solution to this
problem is characterized, in general, by the fact that, above
all, a gas-tight, heat-resistant, and flexible seal is
arranged between the furnace chamber and the guide channel.

This combination of properties results in a permanently
reliable seal of the transition zone of the guide channel into
the furnace chamber.

In an embodiment, there is provided a device for hot dip
coating a metal strand, especially a steel strip, in which the
metal strand is passed vertically through a coating tank that
contains the molten coating metal and through a guide channel
upstream of the coating tank, where an electromagnetic field
is generated in the area of the guide channel by means of at
least two inductors installed on both sides of the metal
strand in order to keep the coating metal in the coating tank,
and where a furnace chamber that has guide means and is under
a protective gas is arranged upstream of the guide channel,
wherein a gas-tight, heat-resistant, and flexible seal is

arranged between the furnace chamber and the guide channel and
2
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where the seal comprises a liquid held in a vessel.

In a preferred embodiment of the invention, especially
the flexibility of the seal is ensured by virtue of the fact
that the seal comprises a liquid held in a vessel. 1In this
regard, 1t goes without saying that both the liquid and the
vessel must be able to withstand the temperatures prevailing
there.

The liquid is preferably kept in a vessel that consists
of an annular trough filled with the liquid, which is tightly
seated on or joined to an upper opening of the furnace chamber
and extends around a lower section of the guide channel.

To produce a seal towards the top but at the same time

creating a certain amount of clearance for movement on all

2a
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sides, it can then be provided that the vessel includes a cup-
shaped cover that is joined with the guide channel and extends
around it. The cup-shaped cover has a downwardly extending
edge that is immersed in the liquid all around with axial and
radial clearance from the inner surface of the trough. Since
the immersion depth and the concentricity of the edge relative
to the trough can vary somewhat, both axial and radial
clearance for movement is ensured.

Especially good means that presented themselves for
satisfying the strict requirements with respect to heat
resistance were filling the trough with a liquid metal and
heating it to ensure that the liquid state is constantly
maintained.

If the trough is arranged with a certain amount of radial
distance from the lower section of the guide channel, then
horizontal clearance for movement is also created in the seal.
This horizontal clearance not only can horizontally compensate
the aforementioned relative movements but especially can also
be used to install a heating system.

In particular, it then becomes possible for the annular
trough to be electrically heated by heating lines installed in
a compact arrangement on both sides of the trough, i.e.,

radially.




If the liquid for producing the seal consists of the same
metal as the coating metal, such as a molten alloy of tin,
light metal, or zinc, then the whole design of the device,
including the choice of materials, can be simplified and
standardized.

The measures proposed in accordance with the invention
make it possible to achieve a flexible connection that allows
relative movements in all directions between the guide channel
and the furnace chamber, which contains guide means, such as
guide rollers, without losing the function of gas-tightness.
In particular, the inductors installed around the guide
channel are protected in this way from hot gases escaping

through untight connection points that develop in the course

of the operating time of the device.

The drawing in Figure 1 shows a specific embodiment of
the invention.

The partly crude, schematic drawing in the sole figure
shows a central section through a device for hot dip coating
with a metal strand 1 passing through it. Only the region of
the device that is essential to the invention is shown.

In the section of the device shown in Figure 1, a metal
strand 1 in the form of a steel strip that is to be coated is

drawn vertically in direction of conveyance FR through a bath

4




of molten coating metal 2. The coating metal 2 can be
especially zinc, aluminum, or an aluminum alloy and is held in
a suitable coating tank 3 (shown only schematically here) from
which air is excluded.

The bottom 4 of the coating tank 3 contains an opening 5
for the passage of the metal strand 1. A guide channel 6 in
the form of a narrow rectangular tube is fitted to and extends
downward from the opening 5 in the bottom 4 of the coating
tank 3. The strip-shaped metal strand 1 is guided through the
guide channel 6 with clearance on all sides. The portion of
the guide channel 6 cross section that remains open has the
form of an annular gap RS and is filled with coating metal 2
over a certain portion of its vertical extent, so that the
metal strand 1 is surrounded by coating metal 2 in the upper
section 7 of the guide channel 6. The coating metal 2 thus
forms a liquid annular seal, which fills the annular gap RS
for a certain axial distance downward.

To ensure the sealing effect of this annular seal, i.e.,
to ensure permanently reliable sealing of the annular gap RS
in the guide channel 6 towards the bottom, inductors 8 are
installed on both sides of the longitudinal walls 9 of the
guide channel 6.

The inductors induce a strong magnetic field in the region of

5




the guide channel 6. This magnetic field sufficiently
counteracts the weight of the coating metal 2 that fills the
annular gap RS to prevent the coating metal 2 from escaping at
the bottom of the guide channel 6 and to keep it essentially
stationary in the guide channel.

The nature of the inductors 8 and their function as well
as other features of the device are described in detail in the
cited prior-art documents.

The guide channel 6 opens downward into a furnace chamber
9, which has a protective gas atmosphere and guide rollers
(not shown) for the metal strand 1. To seal this connection
between the guide channel 6 and the furnace chamber 9, the
lower end 10 of the guide channel 6 extends downward into the
upper opening 11 of the furnace chamber 9 with some clearance.
A flexible seal 13 is installed around the opening 11 and
around a lower section 12 of the guide channel 6 which is
located above the opening 11. This seal 13 is constructed in
the following way:

An annular trough 15 with a U-shaped cross section is
arranged coaxially to the guide channel 6 and rests tightly on
or is joined with the roof 14 of the furnace chamber 9. The
trough 15 is for the most part filled with molten metal 16. A

cup-shaped cover 17 that is tightly joined with the guide
6
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channel 6 coaxially surrounds the lower section 12 of the
guide channel 6. This cover 17 has a peripheral, downwardly
extending edge 18 that is immersed in the liquid metal 16 and
has axial and radial clearance SP from the inner surface 19 of
the trough 15.

The trough 15 is arranged an axial distance AB from the
guide channel 6. In this annular gap, electric heating lines
20 can be installed on both the inner walls and the outer
walls of the trough 15 to keep the sealing metal 16 liquid.

In the claims which follow and in the preceding
description of the invention, except where the context
requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive sense,
i.e. to specify the presence of the stated features but not to
preclude the presence or addition of further features in
various embodiments of the invention.

It is to be understood that, if any prior art publication
is referred to herein, such reference does not constitute an
admission that the publication forms a part of the common
general knowledge in the art, in Australia or any other

country.
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List of Reference Symbols

metal strand
coating metal
tank

bottom
through-opening
guide channel
upper section
inductors
furnace chamber
lower end

upper opening
lower section
seal

roof

trough

metal

cover

edge

inner surface

heating lines
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FR

RR

SP

distance
direction cf conveyance
annular gap

clearance
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CLAIMS

1. A device for hot dip coating a metal strand,
especially a steel strip, in which the metal strand is passed
vertically through a coating tank that contains the molten
coating metal and through a guide channel upstream of the
coating tank, where an electromagnetic field is generated in
the area of the guide channel by means of at least two
inductors installed on both sides of the metal strand in order
to keep the coating metal in the coating tank, and where a
furnace chamber that has guide means and is under a protective
gas 1s arranged upstream of the guide channel, wherein a gas-
tight, heat-resistant, and flexible seal is arranged between
the furnace chamber and the guide channel and where the seal
comprises a liquid held in a vessel.

2. A device in accordance with Claim 1, wherein the
vessel consists of an annular trough filled with the liquid,
which is tightly seated on an upper opening of the furnace
chamber and extends around a lower section of the guide

channel.

10
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3. A device in accordance with Claim 2, wherein the
vessel includes a cup-shaped cover that is joined with the
guide channel and extends around the guide channel and where
the cup-shaped cover (has a downwardly extending edge that is
immersed in the liquid all around with axial and radial
clearance from the inner surface of the trough.

4. A device in accordance with Claim 3, wherein the
trough is filled with a liquid metal and is heated.

5. A device in accordance with Claim 4, wherein the
trough is arranged a radial distance from the lower section of
the guide channel.

6. A device in accordance with Claim 4 or Claim 5,
wherein the trough is electrically heated by heating lines
installed on both sides of the trough.

7. A device in accordance with any of Claims 2 to 6,
wherein the liquid consists of the same metal as the coating
metal.

8. A device in accordance with any of Claims 2 to 7,
wherein the liquid consists of a molten alloy of zinc,
aluminum, or tin.

9. A device for hot dip coating a metal strand

substantially as herein described with reference to Figure 1.

2955070_1 (GHMatters) P72768 AU 17/11/2011 1 1
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