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Description
Field of the Invention

[0001] The presentinvention relates to a liquid wiping
apparatus suitably used for an iron manufacturing proc-
ess line, particularly for a molten metal plating plant in a
molten metal plating line using a metal, such as zinc.

Description of the Related Art

[0002] In general, in a molten metal plating line of this
sort, a process in which a strip (a metallic ribbon) having
been continuously subjected to a preliminary processing,
such as annealing, and held at a high temperature is led
via a sink roll installed in a molten plating bath (a molten
metal pot) so thatitis ascended, the amount of the molten
metal to be plated (molten metal thickness, membranous
metal thickness) onto the strip is controlled during the
ascending process, and the strip is then cooled in a pre-
determined cooling pattern to normal temperature is em-
ployed.

[0003] In an example, as shown in FIG. 8, following to
that a strip 100 is once drawn into a molten plating bath
101, the strip runs such that the running direction thereof
is turned by means of a sink roll installed in the molten
plating bath 101 and the strip is further drawn in a vertical
direction via support rolls 103 arranged in the bath, so
that the excess portion of molten zinc having been at-
tached onto the surfaces of the strip 100 is blown away
during the running with gas ejected from a pair of wiping
nozzles 104, which are arranged face to face over the
molten plating bath 101, to thereby control the amount
of the molten zinc to be plated to a predetermined amount
(See appended reference, Japanese Patent Application
Laid-open No. 7-180019 (FIG. 1)).

[0004] Note that, in FIG. 8 where a reference symbol
105 represents a pair of range finders, an analyzer 106
determines the vibrating state and shape of the strip 100
on the basis of the measurements given by the range
finders 105, and a processing computer 107 controls the
distance between the strip 100 and the wiping nozzles
104 to such an extent that they approach to each other
up to a limit at which they can avoid the contact therewith
on the basis of the determined vibration and shape.
[0005] In addition, as shown in FIG. 9, the strip 100 is
subjected to processings, such as surface cleaning, in
the preliminary processing furnace, led into the molten
plating bath 101, and then drawn upward via a sink roll
102. At a position where the strip is drawn up from the
molten plating bath, the running line of the strip 100 is
curved in an arc state by a first static pressure pad 108
and a second static pressure pad 109. Under such a cir-
cumstance, the excess molten zinc having been attached
onto the strip 100 is blown off with gas ejecting from gas
ejecting nozzles (slit nozzles) 108a, 109a for controlling
the amount to be attached onto the strip 100, which are
installed respectively at the strip-inlet sides of the respec-
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tive static pressure pads, so that the amount to be at-
tached onto the strip is controlled to a predetermined
amount to be plated.

[0006] Further, the strip 100 is adapted to be firmly
held so as not to vibrate itself with static pressure caused
by gas which is ejected from the plating coverage con-
trolling gas ejecting nozzles 108a, 109a and gas ejecting
nozzles (slit nozzles) 108b, 109b installed respectively
at the outlet sides of the respective static pressure pads
(See appended reference, Japanese Patent Application
Laid-open No. 7-102354 (FIG. 1)).

[0007] In the above-descried molten metal plating
plant, the production of galvanized steel plates has been
carried out generally at a strip running speed of 150
m/min or less. In order to improve the productivity of such
a molten metal plating line, it is required to make the
running speed of the line faster. However, when the plat-
ing line speed, i.e., the strip running speed is changed
to be faster, it is required to enhance the wiping perform-
ance given by the gas wipers or the static pressure pads.
Accordingly, for enhancing the wiping performance, it is
also required either to reduce the distance between the
strip and the nozzles or to enhance the gas pressure to
be ejected.

[0008] Inthe above-described two exemplified molten
metal plating plants according to the prior art, however,
when the strip running speed exceeds 150 m/min and,
for example, the distance between the strip and the noz-
zles is reduced, the membranous liquid 110 corrupts to
thereby produce the splash (scattering of liquid droplets)
due to impact of the thick membranous liquid 110, which
is attached onto the strip 100 and running therewith, to
the wiping gas (refer to arrows shown in FIG. 10) inten-
sively ejected from the wiping nozzle 104 or the like as
shown in FIG. 10. As a result, the splashing droplets S
diffuse up to the outlet side of the wiper and attach onto
the surface of the strip to thereby increase the thickness
of the membranous liquid and cause defects in the sur-
face quality. Due to this reason, it is not allowable until
today to accelerate the plating line speed.

[0009] On the other hand, the wiping performance of
common blade wipers greatly depends on a distance be-
tween a strip and a blade. However, due to such areason
that it is allowed for a strip and a blade to have a distance
therebetween of only more or less double of the mem-
branous liquid thickness required at the outlet side of the
strip and there is thus a fear that the strip contacts with
the blade wiper under a vibrating state of the strip, the
blade wiper has not been applied in the past for molten
metal plating plants.

[0010] JP 54-093638 A discloses an apparatus for wip-
ing liquid off a metallic strip with the features included in
the first part of claim 1.

[0011] JP 11-279736 A and JP 11-279737 A disclose
liquid wiping apparatus in which employ a nozzle apply-
ing a lowered air pressure to a metallic strip.
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SUMMARY OF THE INVENTION

[0012] Itis anobject of the presentinvention to provide
a liquid wiping apparatus that does not cause increase
in the thickness of the membranous liquid due to attach-
ment of the splash onto the strip surface and defects in
the surface quality and can accelerate the line speed to
thereby increase the production performance.

[0013] The above-described object is attained by the
apparatus defined in claim 1.

[0014] In an embodiment, the apparatus includes
blade wipers to contact with liquid attaching onto a strip
to mechanically wipe the liquid and pressure applying
means using gas are disposed respectively at the outlet
sides of the respective blade wipers in the strip running
direction, and that phase-mixed flow of gas/liquid that
flows in opposite to the strip running direction is produced
in the membranous liquid portion running between the
blade wiper and the strip.

[0015] Alternatively, the liquid wiping apparatus in-
cludes blade wipers to contact with liquid attaching onto
a strip to mechanically wipe the liquid and a pressure
applying means using gas is installed at the inlet side of
the blade wipers in the strip running direction, and that
phase-mixed flow of gas/liquid that flows in opposite to
the strip running direction, is produced in the membra-
nous liquid portion running between the blade wiper and
the strip.

[0016] Further embodiments of the invention are set
forth in the dependent claims.

[0017] With the liquid wiping apparatuses configured
as described above, the wiping performance is en-
hanced, and in addition, the occurrence of the splash is
reduced, since the surface side of the membranous liquid
tends to be easily blown off toward the inlet side of either
the blade wiper or the static pressure pad in the strip
running direction due to the phase-mixed flow of gas/
liquid, that flows in opposite to the strip running direction,
producedinthe membranous liquid running between said
inlet side in the strip running direction and the strip. Thus,
it is permitted to distance the pressure applying means,
including the blade wipers and the static pressure pads,
and the pressure reducing means from the strip, whereby
allowing the strip to previously avoid from contacting with
the pressure applying means, including the blade wipers
and the static pressure pads, and the pressure reducing
means under the vibrating state of the strip. As a result,
the acceleration of line speed can be feasible, and the
accuracy in the thickness of the membranous liquid and
the surface quality can be improved.

[0018] Further, the angle of the inlet side face section,
which is formed separately from the main body sections
of the blade wiper and the static pressure pad, and the
distance from the strip to the inlet side face section may
be modified appropriately to thereby adjust the pressure
of the pressure applying means, including the static pres-
sure pads and the pressure reducing means, and the
sensitivity for the thickness of the membranous liquid.
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The inlet side face section separately formed is naturally
replaceable when it is corroded or the like.

[0019] Further, the liquid contacting portions of the
blade wipers and the static pressure pads, or the ejecting
gas in the pressure applying means including the static
pressure pad may be heated to thereby preventthe liquid,
such as molten metal and the like, from the solidification.
[0020] Further, the space occupying the section of
from the bath surface to the blade wipers and the static
pressure pads may be enclosed in a casing so as to main-
tain the interior of the casing in non-oxidizing or reducing
atmosphere to thereby prevent the liquid, such as a mol-
ten metal or the like, having been blown off in the form
of the part of the phase-mixed flow of gas/liquid from
being oxidized. Itis naturally possible to circulate the non-
oxidizing or reducing gas in the casing to thereby raise
the pressure there, and then to eject the gas through the
slit nozzles of the static pressure pads to thereby reduce
the consumption of the non-oxidizing or reducing gas.
[0021] Further, the gap between the slits of the slit noz-
zles of the static pressure pads may be modified in an
arbitrary width direction thereof to control the wiping
thickness in the width direction of the strip.

[0022] Finally, a metal of which surface being proc-
essed, low-carbon stainless steel, or a fine ceramic may
be applied to a portion of the blade wiper or the static
pressure pad where it contacts with the liquid to improve
the corrosion resistance of said portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

FIG. 1 is a side view of a plating coverage control
section and the vicinity thereof in a molten metal plat-
ing line according to Example 1 for the present in-
vention;

FIG. 2is an enlarge sectional view of the main portion
shown in FIG. 1;

FIG. 3 is a side view of the main portion of a plating
coverage control section and the vicinity thereof in
a molten metal plating line according to Example 2
which is not an embodiment of the present invention;
FIG. 4 is a side view of the main portion of a plating
coverage control section and the vicinity thereof in
a molten metal plating line according to Example 3
for the present invention;

FIG. 5 is a side view of the main portion of a plating
coverage control section and the vicinity thereof in
a molten metal plating line according to Example 4
for the present invention;

FIG. 6 is a side view of the main portion of a plating
coverage control section and the vicinity thereof in
a molten metal plating line according to Example 5
for the present invention;

FIG. 7ais a side view of the main portion of a plating
coverage control section and the vicinity thereof in
a molten metal plating line according to Example 6



5 EP 1 586 672 B9 6

for the present invention;

FIG. 7b s a side view of the main portion of a plating
coverage control section and the vicinity thereof in
a molten metal plating line according to the modifi-
cation of Example 6 for the present invention;

FIG. 8 is a side view of a plating coverage control
section and the vicinity thereof in a molten metal plat-
ing line according to the prior art;

FIG. 9 is a side view of a plating coverage control
section and the vicinity thereof in another molten
metal plating line according to the prior art; and
FIG. 10 is an explanatory view illustrating a defect
ataplating coverage control section in a molten met-
al plating line according to the prior art.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0024] The liquid wiping apparatus according to the
presentinvention willnow be explainedin detail by means
of the following examples with referring to the appended
drawings.

Example 1

[0025] FIG. 1 is a side view of the plating coverage
control section and the vicinity thereof in the molten metal
plating line according to Example 1, and FIG. 2 is an
enlarged view of the main portion shown in FIG. 1.
[0026] In FIG. 1, a strip (a steel ribbon) 1 is adapted
to be fed upward via a sink roll 3 installed in a molten
metal pot (a molten plating bath) 2 and to be taken out
in the lateral direction from a top roll 4 in the completely-
plated state following to having been subjected to a pre-
fixed post processings.

[0027] In FIG. 1, the represented by a reference sym-
bol 5 is a plating thickness control unit disposed so as to
oppose to the both faces (the front and reverse faces) of
the strip 1 that runs upward in the vicinity of the molten
metal pot 2. This plating thickness control unit 5 includes
a blade wiper 6 disposed at a prefixed height near the
bath surface, a pressure applying means 7 not contacting
with the strip and integrally fixed to the outlet side portion
of the blade wiper 6, and a non-contacting strip control
means 8 not contacting with the strip and disposed in the
downstream side from the pressure applying means in
the plating line. Although this strip control means 8 is
configured in one step in FIG. 1, the strip control means
in a plurality of steps may be disposed in the running
direction of plating.

[0028] InFIG. 2, aspecificexample of the plating thick-
ness control unit 5 is shown. In this drawing, although a
plating thickness control unit 5 in only the unilateral side
of the strip 1 is shown, two plating thickness control units
are disposed symmetrically to the both sides of the strip
1 in situ. Note that, in FIG. 2, a reference symbol 10 de-
notes a membranous plating metal, which has been at-
tached to the both faces of the strip in the molten metal
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pot 2 and is carried with the strip upward.

[0029] InFIG. 2, the blade wiper 6 is made from a heat
resistant metal, a ceramic or the like, to which a molten
plating metal does not adhere, and is supported so as to
form a predetermined angle 6 between itself and the strip
1.

[0030] For the pressure applying means 7 in this ex-
ample, a static pressure pad (mechanism) having both
pressure applying function and vibration control function
is employed. The pressure applying means 7 of this type
includes at least two slit nozzles 12 and 13 (two in the
example of FIG. 2), which are made longer in the dimen-
sion in the width direction and are disposed respectively
in the upper and lower positions of an air or gas supply
chamber 11 with a longer dimension in the width direction
of the strip 1, and a pressure resistant wall 14 disposed
in a space extending between the upper and lower slit
nozzles 12,13 so astobein parallel to a face of the strip 1.
[0031] The air or gas ejected from the upper and lower
slit nozzles 12, 13 form a highly-pressured region in the
outlet side of the blade wiper 6. The highly-pressured
region functions to produce a phase-mixed flow of gas/
liquid (liquid droplets flow) 15, that flows in opposite to
the strip running direction, on the surface of the mem-
branous plating metal 10 in the region between the blade
wiper 6 and the strip 1 at the inlet side of the blade wiper
6 by making use of pressure difference caused between
theinletand outlet sides of the blade wiper 6. Additionally,
the highly-pressured region also functions to cause a
static pressure region 16 in the space surrounded by
ejected gas flow from the upper and lower slit nozzles
12, 13 and maintain it so that the static pressure is equi-
poised at the both sides of the strip 1 to thereby control
the vibration of the strip 1.

[0032] Note thatitis preferable, in the pressure apply-
ing means 7 shown in FIG. 2, to configure the gap H
extending from the slit nozzles 12, 13 to the strip 1 and
the angle 6 of the blade wiper 6 to be controllable.
[0033] For example, it has been proven that, in the
experiments made by the inventors, etc., when the strip
1is operated at a running speed range of from 150m/min
to 300m/min, and the gap H extending from the slit noz-
zles 12, 13 to the face of the strip 1 is fixed to a distance
six times longer or less of the slit thicknesses (gaps b1
and b2) of the slit nozzles 12, 13, the blowing pressure
can be stabilized even in the presence of vibration of the
strip 1. Further, it has been also proven in the experi-
ments by the inventors, etc. that it becomes hard to pro-
duce the phase-mixed flow of gas/liquid (liquid droplets
flow) 15 if the angle 6 of the blade wiper 6 is too great,
because the flow speed is reduced due to the fluid flow
path being too wide, and therefore, it is appropriate to
form said angle at a degree less than 45°.

[0034] With the configuration as described above, the
strip 1 can be moved upward from the sink roll 3 at a strip
running speed range, for example, of from 150m/min to
300m/min. The strip 1 comes into an area between the
blade wipers 6 together with the molten plating metal in
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an excess amount having been attached onto the both
faces of the strip, where the excess molten plating metal
temporarily attaching onto the strip is sliced off (wiped)
by the controlled clearance (gap) between the blade wip-
ers 6.

[0035] During that wiping, the air or gas ejected
through the slit nozzles 12, 13 of the pressure applying
means 7 run up against the face of the strip 1 to flow both
upward and downward, with which the secondary wiping
of the excess molten plating metal is effected. At the
same time, resulting from the pressure difference caused
between the inlet and outlet sides of the blade wiper 6,
the phase-mixed flow (liquid droplets flow) 15 of gas/lig-
uid, that flows in opposite to the strip running direction,
is produced on the surface of the membranous plating
metal 10 running between the blade wiper 6 and the strip
1 at the inlet side of the blade wiper 6.

[0036] With said flow, the excess molten plating metal
at the surface side of the membranous plating metal 10
tends to be easily blown off, which contributes to improve
the wiping performance and to prevent the splash from
occurring. Also, with the vibration control operation given
by the static pressure section 16 of the pressure applying
means 7, the vibration of the strip 1 can be reduced.
Further, since the splash S occurring as a result of the
impact of the gas jet at the static pressure section 16 is
enclosed in said gas jet ejected from the upper slit nozzle
12 of the pressure applying means 7, the splash is not
discharged upwardly from the pressure applying means
7. Accordingly, it is permitted to distance the blade wiper
6 and the pressure applying means 7 from the strip 1,
whereby contact of the strip 1 with the blade wiper 6 and
the pressure applying means 7 under the vibrating state
of the strip 1 can be obviated.

[0037] With the configuration as described above, en-
hancement of the line speed and improvement of the
productivity will be achieved as well as improvement of
the accuracy in the thickness of the membranous plating
metal and the surface quality. Additionally, cost reduction
based on low power supply (less pressure of gas) and
reduction of noise will also be achieved.

[0038] Furthermore, since the pressure applying
means 7 has the vibration control function in this exam-
ple, the dedicated strip control means 8 shown in FIG. 1
may be omitted or the numbers thereof to be installed
may be reduced.

Example 2

[0039] FIG. 3 is a side view of the main portion of the
plating coverage control section and the vicinity thereof
in the molten metal plating line according to Example 2.
Inthe drawing, although the plating coverage control sec-
tion only in the unilateral side is shown, two plating cov-
erage control sections are disposed symmetrically to the
both sides of the strip 1 in situ.
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Example 3

[0040] FIG. 4 is a side view of the main portion of the
plating coverage control section and the vicinity thereof
in the molten metal plating line according to Example 3
for the present invention. In the drawing, although the
plating coverage control section only in the unilateral side
is shown, two plating coverage control sections are dis-
posed symmetrically to the both sides of the strip 1 in situ.
[0041] In this example, the angle of the blade wiper 6,
the distance thereof from the bath surface BS, and the
distance thereof from the strip 1, as described in Exam-
ples 1 and 2, are configured to be controllable, thereby
allowing the sensitivity of the pressure applying means
7 or the pressure reducing means to the pressure and
thickness of the membranous liquid to be controllable,
and a heating means, such as a heater 20, is equipped
to the blade wiper 6 to prevent the molten metal (the
phase-mixed flow of gas/liquid 15) from solidifying.

Example 4

[0042] FIG. 5is a side view of the main portion of the
plating coverage control section and the vicinity thereof
in the molten metal plating line according to Example 4
for the present invention. In the drawing, although the
plating coverage control section only in the unilateral side
is shown, two plating coverage control sections are dis-
posed symmetrically to the both sides of the strip 1 in situ.
[0043] In this example, the blade wiper 6 employed in
Example 1 is not included, and instead thereof, a pres-
sure applying means 7 of the static pressure pad type is
disposed such that the distal end of the lower slit nozzle
13 contacts with the molten metal during a period of wip-
ing, and the phase-mixed flow of gas/liquid 15, that flows
in opposite to the strip running direction, is produced in
the membranous liquid running between the inlet side
face 7a, which is cut on the bias so as to make the inlet
side wider, of the pressure applying means 7 of the static
pressure pad type in the strip running direction and the
strip 1. In this configuration, air or gas in the pressure
applying means 7 of the static pressure pad type is heat-
ed and fed so that the contacting portion (contact-with-
liquid portion) of the pressure applying means 7 of the
static pressure pad type with the molten metal is main-
tained at a temperature equal to or higher than the so-
lidifying point of the molten metal. Alternatively, the por-
tion contacting with the molten metal, for example, said
inlet side face 7a in the strip running direction may be
heated by means of a heating means.

[0044] In this example, the similar operations and ad-
vantageous effects to those in Example 1 can be
achieved. Furthermore, such an advantage that the so-
lidification of the molten metal can be prevented from
occurring is also obtainable.
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Example 5

[0045] FIG. 6 is a side view of the main portion of the
plating coverage control section and the vicinity thereof
in the molten metal plating line according to Example 5
for the present invention. In the drawing, although the
plating coverage control section only in the unilateral side
is shown, two plating coverage control sections are dis-
posed symmetrically to the both sides of the strip 1 in situ.
[0046] In this example, it is configured such that the
inlet side face of the pressure applying means 7 of the
static pressure pad type in the strip running direction as
described in Example 4 is formed separately from the
pressure applying means 7 as an inlet side face section
7b in the strip running direction, and the angle of said
inlet side face section 7b, the distance thereof from the
bath surface, and the distance thereof from the strip 1
are controllable, and said inlet side face section 7b is
heated by means of a heater 20.

[0047] In this example as well, similar operations and
advantageous effects to those in Example 1 are achiev-
able. Furthermore, such advantages that the pressure of
the pressure applying means 7 of the static pressure pad
type and the sensitivity of the membranous liquid is made
controllable, and that the solidification of the molten metal
(the phase-mixed flow of gas/liquid 15) is prevented from
occurring can be obtained. In addition, it is also an ad-
vantage that the inlet side face section 7b in the strip
running direction is exchangeable when it is corroded.

Example 6

[0048] FIG.7aandFIG. 7b, respectively, is a side view
of the main portion of the plating coverage control section
and the vicinity thereof in the molten metal plating line
according to Example 6 for the present invention.
[0049] Inthe example showninFIG. 7a, itis configured
such that the space occupying the section of from the
bath surface BS to the pressure applying means 7 of the
static pressure pad type as described in Example 5 is
enclosed in a casing 30, a gas-compressing-feeding
means 31 elevates pressure of non-oxidizing or reducing
gas to eject the gas through the slit nozzles 12, 13 of the
pressure applying means 7 of the static pressure pad
type and to thereby produce the phase-mixed flow of gas/
liquid 15, and the molten metal having been sliced off is
prevented by said phase-mixed flow from oxidizing. It is
naturally an additional advantage that noise produced by
the wiper can be enclosed in the casing 30. In the exam-
ple shown in FIG. 7b, the casing 30 is disposed in such
a manner that it attach to the lower face of the pressure
applying means 7 so that gas to be discharged upward
from the pressure applying means 7 does not come into
the casing 30. This example has such an advantage that
the casing can be made in a compact size.

[0050] The above-described example may also be
configured such that the non-oxidizing or reducing gas
in the casing 30 is circulated into the gas-compressing-
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feeding means 31, then pressured there, and subse-
quently fed to the pressure applying means 7 of the static
pressure pad type. Note that this example may be applied
to Examples 1 to 4.

[0051] In the respective Examples described above,
the apparatus may also be configured in such a type that
the gas ejected from the pressure applying means 7 is
heated so that the molten metal is prevented from solid-
ifying. Alternatively, the slit gap of the slit nozzles 12, 13
of the pressure applying means 7 of the static pressure
pad type may be made controllable in an arbitrary position
in the width direction thereof so that the thickness to be
wiped in the width direction of the strip 1 is made con-
trollable. Further, a metal of which surface being proc-
essed, low-carbon stainless steel, or a fine ceramic may
be applied to the portion, where it contacts with the molten
metal, of the blade wiper 6 or the pressure applying
means 7 of the static pressure pad type to thereby im-
prove the corrosion resistance of said portion. In the re-
spective Examples described above, the liquid wiping
apparatus according to the present invention is exem-
plarily applied for the molten metal plating plant in the
molten metal plating line, such as zinc, it is needless to
say that the inventive liquid wiping apparatus can natu-
rally be applied for the other plant (e.g. , coating plant)
in a process line for a ribbon-shaped material.

Claims

1. An apparatus for wiping liquid (10) off a metallic strip
(1) comprising:

wiping means (6) arranged at a side of said strip
for wiping said liquid (10) off said metallic strip
(1), and

pressure applying means (7) arranged at the
downstream side of the wiping means (6) in the
strip running direction for applying static pres-
sure on a side of said strip (1),

characterized in that

wiping and pressure applying means (6, 7) are
arranged on both sides of said strip;

each of said wiping means includes a blade wip-
er (6) arranged to form an angle of up to 45°
between its blade face and the strip running di-
rection; and

said pressure applying means (7) include a slit
nozzle (12, 13) for ejecting gas forming a high-
pressure region at the outlet side of the blade
wiper (6) to produce a phase-mixed flow (15) of
gas/liquid opposite to the strip running direction
between the upstream side of the blade wiper
(6) and the strip (1).

2. The apparatus of claim 1, wherein the pressure ap-
plying means (7) include a static pressure pad
formed by a pressure resistant wall (14) extending
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parallel to the surface of the strip and at least two slit
nozzles (12, 13) arranged in upper and lower posi-
tions of the pad with the longer dimension of the slits
in the width direction of said strip for ejecting gas to
apply the static pressure to said strip (1).

The apparatus of claim 1 or 2, further including strip
control means (8) disposed at the downstream side
of said pressure applying means (7).

The apparatus of any preceding claim, wherein the
angle (0), or the distance between the blade wiper
(6) and the bath surface (BS), or the distance be-
tween the blade wiper (6) and the strip (1) is control-
lable.

The apparatus of any preceding claim, furtherinclud-
ing means (20) for heating the blade wiper (6).

The apparatus of any preceding claim, wherein the
space from the bath surface (BS) to the blade wiper
(6) is enclosed in a casing (30).

The apparatus of any preceding claim, wherein the
space from the bath surface (BS) to the pressure
applying means (7) is enclosed in a casing (30).

The apparatus of any one of claims 2 to 6, wherein
the blade wiper is formed by the upstream end of the
most upstream one of the nozzles (12, 13).

The apparatus of any one of claims 6 to 8, including
means for heating the gas ejected from the nozzles
(12, 13) up to a temperature equal to or higher than
the solidifying point of the liquid.

The apparatus of any one of claims 6-9, including
means for circulating a non-oxidising or reducing gas
in the casing (30), pressurising the gas, and subse-
quently ejecting it through the slit nozzles (12, 13).

The apparatus of any one of claims 3 to 10, wherein
the position of the slit gap of the slit nozzle (12, 13)
is controllable in the width direction.

The apparatus of any preceding claim, wherein the
liquid-contacting portion of the blade wiper (6) is
made of a metal having a processed surface, a low-
carbon stainless steel, or a fine ceramic.

Patentanspriiche

1.

Vorrichtung zum Abstreifen von Flissigkeit (10) von
einem Metallband (1) mit

einer auf einer Seite des Bandes angeordneten Ab-
streifeinrichtung (6) zum Abstreifen der Flissigkeit
(10) von dem Metallband (1) und
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einer in Laufrichtung des Bandes stromabwaérts von
der Abstreifeinrichtung (6) angeordneten Druckauf-
bringeinrichtung (7) zum Aufbringen von statischem
Druck auf eine Seite des Metallbandes (1),
dadurch gekennzeichnet,

dass Abstreif- und Druckaufbringeinrichtungen (6,
7) auf beiden Seiten des Bandes angeordnet sind,
dass jede der Abstreifeinrichtungen ein Wischer-
blatt (6) aufweist, das mit einem Winkel von bis zu
45° zwischen seiner Blattflache und der Laufrichtung
des Bandes angeordnet ist, und

dass die Druckaufbringeinrichtung (7) eine Schilitz-
dise (12, 13) zum Ausstol3en von Gas aufweist, das
an der Auslassseite des Wischerblattes (6) einen
Hochdruckbereich bildet, um zwischen der strom-
aufwartigen Seite des Wischerblattes (6) und dem
Band (1) eine der Laufrichtung des Bandes entge-
gengesetzt gerichtete Gas/Flissig-Mischphasen-
strdbmung (15) zu erzeugen.

Vorrichtung nach Anspruch 1, wobei die Druckauf-
bringeinrichtung (7) ein statisches Druckkissen, das
von einem parallel zur Oberflache des Bandes ver-
laufenden Druckband (14) gebildet ist, sowie minde-
stens zwei oberhalb und unterhalb des Kissens an-
geordnete Schlitzdisen (12, 13) aufweist, wobei die
langere Abmessung des Schlitzes in Breitenrichtung
des Bandes verlauft, um das Gas zum Aufbringen
des statischen Drucks auf das Band (1) auszusto-
Ren.

Vorrichtung nach Anspruch 1 oder 2 mit ferner einer
stromaufwarts von der Druckaufbringeinrichtung (7)
angeordneten Bandsteuereinrichtung (8).

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der Winkel (8) oder der Abstand zwi-
schen dem Wischerblatt (6) und der Schmelzen-
oberflache (BS) oder der Abstand zwischen dem Wi-
scherblatt (6) und dem Band (1) steuerbar ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche mit ferner einer Einrichtung (20) zum Be-
heizen des Wischerblattes (6).

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der Raum zwischen der Schmelzen-
oberflache (BS) und dem Wischerblatt (6) von einem
Gehause (30) umschlossen ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der Raum zwischen der Schmelzen-
oberflache (BS) und der Druckaufbringeinrichtung
(7) von einem Gehause (30) umschlossen ist.

Vorrichtung nach einem der Anspriiche 2 bis 6, wo-
bei das Wischerblatt vom stromaufwartigen Ende
der am weitesten stromaufwarts gelegenen Dise
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(12, 13) gebildet ist.

Vorrichtung nach einem der Anspriche 6 bis 8 mit
einer Einrichtung zum Erwarmen des von den Diisen
(12, 13) ausgestolienen Gases auf eine Temperatur,
die gleich oder hoher ist als der Verfestigungspunkt
der Flussigkeit.

Vorrichtung nach einem der Anspriiche 6 bis 9 mit
einer Einrichtung zum Umwaélzen von nicht-oxidie-
rendem oder reduzierendem Gas in dem Gehause
(30) zur Druckbeaufschlagung des Gases und zum
anschlieRenden AusstoRen des Gases durch die
Schlitzdusen (12, 13).

Vorrichtung nach einem der Anspriiche 3 bis 10, wo-
bei die Position des Schlitzspaltes der Schlitzdiise
(12, 13) in Breitenrichtung steuerbar ist.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der die Flissigkeit berlihrende Teil
des Wischerblattes (6) aus Metall mit bearbeiteter
Oberflache oder kohlenstoffarmem rostfreien Stahl
oder einer Feinkeramik besteht.

Revendications

1.

2,

Appareil pour essuyer un liquide (10) sur une bande
métallique (1), comprenant :

des moyens d’essuyage (6) agencés au niveau
d’'un cbté de ladite bande pour essuyer ledit li-
quide (10) sur ladite bande métallique (1), et
des moyens d’'application de pression (7) agen-
cés au niveau du cbté aval des moyens d’es-
suyage (6) dans la direction de déplacement de
bande pour appliquer une pression statique sur
un cété de ladite bande (1),

caractérisé en ce que

les moyens d’essuyage et d’application de pres-
sion (6, 7) sont agencés sur les deux cbtés de
ladite bande ;

chacun desdits moyens d’essuyage inclut une
lame d’essuyage (6) agencée pour former un
angle allant jusqu’a 45° entre sa face de lame
et la direction de déplacement de bande ; et
lesdits moyens d’application de pression (7)
comprennent une buse afente (12, 13) pour pro-
jeterun gaz formant une région a haute pression
au niveau d’'un co6té de sortie de la lame d’es-
suyage (6) pour produire un flux de phase mixte
(15) de gaz/liquide opposé a la direction de dé-
placement de bande entre le cé6té amont de la
lame d’essuyage (6) et la bande (1).

Appareil selon la revendication 1, dans lequel les
moyens d’application de pression (7) comprennent
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10.

11.

12.

14

un tampon de pression statique formé par une paroi
résistante a la pression (14) s’étendant paralléle-
menta lasurface de labande etau moins deux buses
a fente (12, 13) agencées dans des positions supé-
rieure etinférieure du tampon avec la dimension plus
longue des fentes dans la direction de la largeur de
ladite bande pour projeter un gaz pour appliquer la
pression statique a ladite bande (1).

Appareil selon la revendication 1 ou 2, comprenant
en outre des moyens de commande de bande (8)
disposés au niveau du cb6té aval desdits moyens
d’application de pression (7).

Appareil selon I'une quelconque des revendications
précédentes, dans lequel I'angle (0), ou la distance
entre la lame d’essuyage (6) et la surface de bain
(BS), ou la distance entre la lame d’essuyage (6) et
la bande (1) peut étre commandée.

Appareil selon I'une quelconque des revendications
précédentes, comprenant en outre des moyens (20)
pour chauffer la lame d’essuyage (6).

Appareil selon I'une quelconque des revendications
précédentes, dans lequel 'espace entre la surface
de bain (BS) et la lame d’essuyage (6) est enfermé
dans un boitier (30).

Appareil selon I'une quelconque des revendications
précédentes, dans lequel 'espace entre la surface
de bain (BS) et les moyens d’application de pression
(7) est enfermé dans un boitier (30).

Appareil selon I'une quelconque des revendications
2 a 6, dans lequel la lame d’essuyage est formée
par I'extrémité amont de la buse la plus en amont
parmi les buses (12, 13).

Appareil selon I'une quelconque des revendications
6 a 8, comprenant des moyens pour chauffer le gaz
projeté par les buses (12, 13) jusqu’a une tempéra-
ture supérieure ou égale au point de solidification du
liquide.

Appareil selon I'une quelconque des revendications
6 a 9, comprenant des moyens pour faire circuler un
gaz non oxydant ou réducteur dans le boitier (30),
pressuriser le gaz et ensuite le projeter par les buses
a fente (12, 13).

Appareil selon I'une quelconque des revendications
3 a 10, dans lequel la position de I'espace de fente
de la buse a fente (12, 13) peut étre commandée
dans la direction de la largeur.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel la partie de contact avec
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un liquide de la lame d’essuyage (6) est constituée
d’'un métal comportant une surface traitée, un acier
inoxydable a faible teneur en carbone, ou une céra-
mique fine.
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Fig.5
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Fig.7-b
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