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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) I1s guided vertically through a container (3) containing the molten coating metal (2) and through an upstream guide channel (6),
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(57) Abrege(suite)/Abstract(continued):

INn the vicinity of which, on both sides of the metal strip (1), are arranged at least two inductors (8) for generating an electromagnetic
fleld for holding the coating metal (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 flexible seal (13) be arranged between the furnace chamber (9) and the guide channel (6).
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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 field for holding the coating metal (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 seal (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
Behidlter (3) und durch einen vorgeschalteten Fiih-
rungskanal (6) hindurchgefiihrt wird, in dessen Bereich
beiderseits des Metallstranges (1) mindestens zwei
Induktoren (8) zur Erzeugung eines elektromagnetischen
Feldes zum Zurilickhalten des Beschichtungsmetalls (2)
im Behilter (3) angeordnet sind, und in welcher dem
Fiihrungskanal (6) ein Fiihrungsmittel aufweisender und
unter Schutzgas stehender Ofenraum (9) vorgeschaltet ist.
Um bei den vorgegebenen Bedingungen eine dauerhaft
gute Abdichtung zwisehen dem Fiihrungskanal (6) und
dem Ofenraum (9) sicher zu stellen, ist erfindungsgemal3

[ Fortsetzung auf der niichsten Seite]
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dass zwischen dem Ofenraum (9) und dem Fiihrungskanal (6) eine gasdichte, hitzebestdndige und flexible Dichtung (13) angeordnet
1st.
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HOT-DIP COATING OF A METAIL STRIP
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The 1nvention concerns a device for hot dip coating a
metal strand, especially a steel strip, in which the metal
strand 1s 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

gre—
—

18 generated 1n the area of the guide channel by means of at

least two 1nductors installed on both sides of the metal

strand 1n 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.

P

Devices of this type are disclosed, for example, by D

(1]

196 28 512 C1l and EP 0 630 421 BR1.

In the devices 1n accordance with the prior art, it is

necessary to ensure that there i1is an effective seal between

the furnace chamber and the guide channel. However, with the

furnace temperatures that prevail there and with the heat-

reslistant 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 1in 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 1s

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 1into

the furnace chamber.

In a preferred embodiment of the inventilon, especially
the flexibility of the seal is ensured by virtue of the fact

that the seal comprises a liquid held in a vessel. In this

regard, 1t goes without saying that both the ligquid 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 1s 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

2
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sides, it can then be provided that the vessel 1ncludes a cup-
shaped cover that is joined with the guide channel and extends
around it. The cup-shaped cover has a downwardly extendilng

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 1s ensured.

Especially good means that presented themselves for
satisfying the strict requirements with respect to heat
resistance were filling the trough with a ligquid metal and

heating it to ensure that the liquid state 1s constantly

maintalined.

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 1s also created in the seal.
This horizontal clearance not only can horizontally compensate
the aforementioned relative movements but éspecially can also

be used to install a heating system.

n particular, i1t then becomes possible for the annular

trough to be electrically heated by heating lines installed in

P

a compact arrangement on both sides of the trough, 1.e.,

¢

radially.
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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 1nvention
make 1t 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 1n this way from hot gases escaping

through untight connection points that develop in the course

F

of the operating time of the device.

The drawing 1n Figure 1 shows a specific embodiment of

the invention.

The partly crude, schematic drawing 1n 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 1s essential to the invention is shown.

In the section of the device shown in Figure 1, a metal

strand 1 1n the form of a steel strip that 1s to be coated is

drawn vertically 1in direction of conveyance FR through a bath

&
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of molten coating metal 2. The coating metal 2 can be

especilially zinc, aluminum, or an aluminum alloy and 1s held in
a sultable coating tank 3 (shown only schematically here) from
which air 1s 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 1in

the form of a narrow rectangular tube 1s fitted to and extends

P

downward from the opening 5 in the bottom 4 of the coating

tank 3. The strip-shaped metal strand 1 is guided through the
gulde channel 6 with clearance on all sides. The portion of

the guide channel 6 cross section that remalins open has the

form of an annular gap RS and 1s filled with coating metal 2

over a certaln portion of 1ts vertical extent, so that the

metal strand 1 1s 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 seallng effect of this annular seal, 1i.e.,

to ensure permanently reliable sealing of the annular gap RS

1n 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 i1nductors induce a strong magne%ic field in the region of

o
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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 1t 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 1n the

cited prior-art documents.

The guide channel 6 opens downward i1nto a furnace chamber
9, which has a protective gas atmosphere and guilde rollers

(not shown) for the metal strand 1. To seal this connection

between the guide channel © and the furnace chamber 9, the

lower end 10 of the guide channel 6 extends downward 1nto the

=

upper opening 11 of the furnace chamber 9 with some clearance.

A flexible seal 13 1s 1nstalled around the opening 11 and

around a lower section 12 of the guide channel 6 which 1is

located above the opening 11. This seal 13 1s constructed 1in

the following way:

An annular trough 15 with a U-shaped cross section 1s

arranged coaxially to the guide channel 6 and rests tightly on

or 1s jJjoined with the roof 14 of the furnace chamber 9. The

trough 15 1s for the most part filled with molten metal 16. A

cup-shaped cover 17 that 1s tightly joined with the guide
S
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channel 6 coaxially surrounds the lower section 12 of the

gulde channel 6. This cover 17 has a peripheral, downwardly

extending edge 18 that 1s 1mmersed in the liguid metal 16 and

has axial and radial clearance SP from the inner surface 19 of

the trough 15.

The trough 15 1s arranged an axial distance AB from the

gulde channel 6. In this annular gap, electric heating lines

20 can be 1nstalled on both the i1nner walls and the outer

walls of the trough 15 to keep the sealing metal 16 liquid.
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tank

bottom
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gulde channel
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metal

cover
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distance
direction of conveyance
annular gap

clearance
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WE CLAIM:

1. A device for hot dip coating a metal strand (1), in

which the metal strand (1) is passed vertically through a

coating tank (3) that contains the molten coating metal (2)

and through a guide channel (6) upstream of the coating

tank, where an electromagnetic field 1s generated 1n the
area of the guide channel (6) by means of at least two

inductors (8) installed on both sides of the metal strand

(1) in order to keep the molten coating metal (2) 1in the
coating tank (3), and where a furnace chamber (9) that has
guide means and is under a protective gas is arranged
upstream of the guide channel (6), wherein a gas-tight,
heat-resistant, and flexible seal (13) i1s arranged between
the furnace chamber (9) and the guide channel (6) and where
the gas-tight, heat-resistant, and flexible seal (13)

comprises a liquid (16) held in a vessel.

2. 7 device in accordance with claim 1, wherein the
vessel consists of an annular trough (15) filled with the

liquid (16), which is tightly seated on an upper opening

(11) of the furnace chamber (9) and extends around a lower

o

section (12) of the guide channel (0).

3. A device in accordance with claim 2, whereln the
vessel includes a cup-shaped cover (17) that is Jjoined with
the guide channel (06) and extends around the guide channel
(6) and where the cup-shaped cover (17) has a downwardly
extending edge (18) that is immersed in the ligquid (16) all

sround with axial and radial clearance (SP) from the inner

surface (19) of the annular trough (15).

10
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4 . A device in accordance with claim 3, wherein the

annular trough (15) 1s filled with a liquid metal (16) and

is heated.

5. A device 1n accordance with claim 4, wherein the

annular trough (15) is arranged a radial distance (AB) from

the lower section (12) of the guide channel (6).

0. A device in accordance with claim 4, whereilin the
annular trough (15) is electrically heated by heating lines

(20) installed on both sides of the trough (15) .

7. A device in accordance with claim 2, wherein the liquid

(16) consists of the same metal as the molten coating

metal (2).

8 . A device in accordance with claim 2, wherein the liquid

(16) consists of a molten alloy of zinc, aluminum, Or tin.

9. A device in accordance with any one of claims 1 to 8,

wherein the metal strand is a steel strip.

11



CA 02608543 2007-11-14

* WD 2007/080277 PCT/EP2006/006011

171

Uorrrr=F




<
3

4

¢

T

3
|

0
@ | o
m L Y
(0

¥ e @ Uiy l.&&.‘“
o N Sz

\|Z77/sN P
—3 N [HHAAAT
T L LSS L LT -
t 1§ SN A R TR

77

TFR

]

—

o=

r
2 % ol

|
77 h\h\\\/\ﬂ% )

] N | |

| ..,A N\ 727, m
et _ "! V’ﬁ “ A
L) % .ﬂ\\&

418010

g



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - abstract drawing

