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(54) ELECTROPLATING APPARATUS FOR PREVENTING EXCESSIVE PLATING OF EDGE

(57) An electroplating device for preventing the ex-
cessive plating of an edge, and the electroplating device
for plating a steel plate between anodes which are formed
at a predetermined distance from each other with respect
to the center of the steel plate. A cathode edge mask is
provided in the proximity of the edge part of a steel plate

and blocking the edge part and an anode from being ap-
plied with an electric current. Anode edge masks rare
respectively provided to the upper and lower portions of
the cathode edge mask at a distance from each other
and blocking the edge part and anodes from being ap-
plied with an electric current.
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Description

Technical Field

[0001] The present invention relates to an electroplat-
ing apparatus. More particularly, the present invention
relates to an electroplating apparatus able to prevent the
edge portions of a steel plate from being over-plated.

Background Art

[0002] Generally, steel plates for vehicles or steel
plates used for exterior materials of electrical appliances
are subjected to electro-galvanization in order to have
corrosion resistance required for the purpose of use after
annealing.
[0003] In general, during electroplating, an electric cur-
rent is concentrated at the edge portions of a steel plate.
This phenomenon leads to plating defects, since a great-
er amount of plating metal is attached to the edge portions
than the other portions, or dendritic zinc growth occurs
on the edge portions. In plating equipment using insolu-
ble anodes, at the portion of the plating equipment, the
width of which is greater than the width of the steel plate,
the anodes face each other. A difference in the potential
between the anodes at that portion is induced by a variety
of reasons. This consequently causes the problem in that
an iridium oxide film on the anode surface is destroyed,
thereby reducing the lifespan of the anodes.
[0004] Describing in more detail, when continuous
electroplating is carried out on a steel plate, an electric
current is concentrated on the edge portions due to the
characteristics of electricity. This leads to the following
two problems.
[0005] The first problem is that the edge portions are
over-plated, i.e. the edge portions are plated with a great-
er amount of plating metal than the other portions. In the
process of slipping the plated steel plate into a coil, the
over-plated edge portions cause bending of the steel
plate. Consequently, the coil must be manufactured in a
small size, which leads to significant problems involving
shipping costs or manufacturing costs.
[0006] The second problem is the dendritic attachment
of zinc to the edge portions. Zinc attached in this shape
tends to peel off the steel plate. The peeled-off zinc is
attached to the plating equipment, such as a roll, thereby
causing defects in the shape of imprints to the surface
of the plated steel plate. In particular, when zinc dust is
attached to a conductive roll, the zinc dust is plated to
the conductive roll. This results in zinc pickup, thereby
causing a variety of problems in manufacturing.
[0007] In order to overcome these problems, edge
masks as illustrated in FIG. 1 have been applied in the
related art. As illustrated in FIG. 1, an upper anode 2 and
a lower anode 3 are positioned at a preset distance from
a steel plate 1 that acts as a cathode, and the edge masks
4 are provided in order to prevent an electric current from
being concentrated at both edges, i.e. edge portions, of

the steel plate 1.
[0008] It is required to accurately move the edge masks
toward the edge portions of the steel plate in order to
block current flowing to the edge portions. However, in
actual steel plate electroplating equipment, it is difficult
to reduce the distance between the steel plate and the
edge mask to be 10 mm or less since the steel plate slips
to the right or left in the width direction. This consequently
limits the ability to reduce the current density by which
the edge portions are over-plated.
[0009] In addition, the reduction in the current density
at the edge portions of the steel plate directly relates to
the productivity of a manufacturing line. In particular, the
concentration of the current density at the edge portions
increases further in response to an increase in the current
density applied during post plating (one side 55 g/m2).
The increase in the concentration of the current density
at the edge portions restricts the working speed of the
post plating line, thereby significantly reducingproductiv-
ity.

Disclosure

Technical Problem

[0010] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the prior art, and an object of the present invention is to
provide an electroplating apparatus able to prevent the
edge portions of a steel plate from being over-plated by
adding anode edge masks to an existing cathode edge
mask in order to reduce the current density of the edge
portions of the steel plate.

Technical Solution

[0011] In order to accomplish the above object(s), ac-
cording to an embodiment of the present invention, pro-
vided is an electroplating apparatus for plating a steel
plate between anodes disposed on both sides of the steel
plate at a predetermined distance from each other. The
electroplating apparatus includes: a cathode edge mask
disposed adjacent to an edge portion of the steel plate
to prevent the edge portion from being electrically con-
nected to a corresponding anode of the anodes; and an-
ode edge masks disposed above and below the cathode
edge mask and spaced apart from the cathode edge
mask, the anode edge masks preventing the edge portion
from being electrically connected to the corresponding
anode, whereby the edge portion is prevented from being
over-plated.
[0012] The anode edge mask may increase or de-
crease an area by which the edge portion is prevented
from being electrically connected to the corresponding
anode.
[0013] The electroplating apparatus may further in-
clude: a support connected to one surface of the cathode
edge mask; connecting portions extending in a top-bot-
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tom direction of the support and coupled with the support
and the anode edge masks; a mask driving unit coupled
with one end of the support to move the cathode edge
mask forward and backward; and two or more positioning
holes formed in each of the anode edge masks in a di-
rection toward the steel plate, wherein the connecting
portions are fitted into the positioning holes.
[0014] The cathode edge mask may have a recess
formed in a surface that faces the steel plate, the recess
allowing the steel plate to pass through.
[0015] The recess may be inclined to spread in a di-
rection toward the steel plate.
[0016] Each of the cathode edge mask and the anode
edge masks may be formed of an insulating material.
[0017] The anode edge masks may be formed of a
conductive material, and have an insulating layer on sur-
faces facing the anodes.

Advantageous Effects

[0018] In the electroplating apparatus able to prevent
the edge portions of a steel plate from being over-plated
according to the present invention, it is possible to reduce
current density concentrated at the edge portions of the
steel plate using the anode edge masks when the cath-
ode edge mask does not approach the corresponding
edge portion of the steel plate due to the slipping of the
steel plate. It is therefore possible to overcome defects
and operating problems due to over-plating and dendritic
precipitation caused by current concentration at the edge
portions during electroplating. In addition, in a post plat-
ing process in which the amount of zinc plated on one
side is 55 g/m2 or greater, the operating speed of the
plating line can be increased to the range from 70 to 100
mpm or faster, thereby significantly improving productiv-
ity.

Description of Drawings

[0019]

FIG. 1 is a schematic cross-sectional view illustrating
anodes and edge masks of a continuous electroplat-
ing horizontal cell of the related art;
FIG. 2 is a side view illustrating an edge mask ac-
cording to an embodiment of the present invention;
FIG. 3 is a perspective view illustrating the edge
mask according to an embodiment of the present
invention; and
FIG. 4 is a schematic cross-sectional view illustrating
an electroplating apparatus for preventing edge por-
tions from being over-plated according to an embod-
iment of the present invention.

Mode for Invention

[0020] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-

tended to be limiting. As used herein, the singular forms
"a," "an" and "the" are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It
will be further understood that the terms "comprise", "in-
clude", "have", etc. when used in this specification, spec-
ify the presence of stated features, integers, steps, op-
erations, elements, components, and/or groups of them
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof.
[0021] Unless otherwise defined, all terms including
technical and scientific terms used herein have the same
meaning as commonly understood by those skilled in the
art to which this invention belongs. It will be further un-
derstood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the con-
text of the relevant art and the present disclosure, and
will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.
[0022] Reference will now be made in greater detail to
an electroplating apparatus for preventing edge portions
from being over-plated according to an exemplary em-
bodiment of the present invention in conjunction with the
accompanying drawings.
[0023] In the related art, the edge portions of a steel
plate are prevented from being over-plated by reducing
the density of an electric current applied to the edge por-
tions by placing cathode edge masks adjacent to the
edge portions. In contrast, according to the present in-
vention, anode edge masks are added to the cathode
edge masks in order to reduce the density of the electric
current applied to the edge portions of the steel plate,
thereby innovatively improving the ability to prevent the
edge portions from being over-plated.
[0024] In addition, it is possible to adjust the current
density of the edge portions, since the area of the anodes
covered by the anode edge masks, i.e. the area by which
the electrical connection between the edge portions of
the steel plate and the anodes is blocked, can be in-
creased or decreased.
[0025] FIG. 2 is a side view illustrating an edge mask
according to an embodiment of the present invention,
and FIG. 3 is a perspective view illustrating the edge
mask according to an embodiment of the present inven-
tion. Referring to FIGS. 2 and 3, the cathode edge mask
11 according to an embodiment of the present invention
is disposed to be adjacent to the edge portion of the steel
plate in order to prevent the edge portion of the steel
plate from being electrically connected to the anode. The
cathode edge mask 11 has an inner recess in the direc-
tion toward the steel plate such that the edge portion can
pass through the recess when the steel plate is subjected
to continuous plating, whereby the anode is prevented
from being electrically connected to the edge portion of
the steel plate.
[0026] It is preferable that the recess has an inclined
cross-section that spreads in the direction toward the
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steel plate. This configuration can reliably reduce the cur-
rent density at the edge portion of the steel plate when
the distance between the steel plate and the cathode
edge mask 11 varies in response to the steel plate slip-
ping to the right or left in the width direction during con-
tinuous plating.
[0027] In addition, a support 13 is connected to the
other surface of the cathode edge mask 11. One end of
the support 13 is connected to a mask driving unit 16 that
moves the cathode edge mask 11 forward and backward.
When the steel plate slips during continuous plating, the
mask driving unit 16 can move the cathode edge mask
11 toward or away from the steel plate, thereby adjusting
the position of the cathode edge mask 11 with respect
to the steel plate. The mask driving unit 16 may be a
device able to execute forward and reverse motions, for
example, a cylinder device. The mask driving unit 16 may
be actuated using a servomotor for the purpose of precise
control.
[0028] The support 13 is coupled with connecting por-
tions 14 that extend in the top-bottom direction such that
the connecting portions 14 can be coupled with an anode
edge mask. The connecting portions 14 may extend
through the support 13, and may be in the shape of two
rods positioned at both sides.
[0029] The connecting portions 14 can be fitted into
positioning holes 15 formed in the anode edge mask 12,
thereby being coupled with the anode edge mask 12. A
pair of the anode edge masks 12 may be coupled with
the connecting portions 14 such that the anode edge
masks 12 are disposed parallel to each other on both
sides of the cathode edge mask 11. Since the two or
more positioning holes 15 may be formed in the direction
toward the steel plate, the area by which the anode is
covered can be adjusted in response to the positions of
the positioning holes 15 coupled with the connecting por-
tions 14, thereby adjusting the current density at the steel
plate.
[0030] The cathode edge mask 11 and the anode edge
masks 12 may be formed of an insulating material. Alter-
natively, the anode edge masks 12 may be formed of a
conductive material in order to prevent the problem that
the portions of the steel plate covered by the anode edge
masks 12 are non-plated. In this case, the anode edge
masks 12 may have an insulating layer on the surfaces
facing anodes 2 and 3 in order to prevent the anode edge
masks 12 from being electrically connected to the anodes
2 and 3. This configuration can prevent the problem that
the surface portions of the steel plate covered by the
anode edge masks 12 are non-plated.
[0031] FIG. 4 is a schematic cross-sectional view illus-
trating an electroplating apparatus for preventing edge
portions from being over-plated according to an embod-
iment of the present invention.
[0032] The steel plate 1 is positively charged to act as
a cathode, and electroplating proceeds while the steel
plate 1 passes between the two anodes 2 and 3. At this
time, the edge portions on both sides of the steel plate 1

may be over-plated in response to current density being
concentrated thereon. First, the cathode edge masks 11
are disposed adjacent to the steel plate in order to reduce
the current density. Even in the case where the distance
between the cathode edge masks 11 and the edge por-
tions of the steel plate is increased, the anodes are cov-
ered by the anode masks 12 disposed between the cath-
ode edge masks 11 and the anodes 2 and 3, whereby
the current density at the edge portions can be reduced.
[0033] In addition, the anode edge mask 12 extends
more than the cathode edge masks 11 in the direction
toward the steel plate 1. This configuration prevents the
current density from significantly increasing at the edge
portions even in the case where the distance between
the edge portions of the steel plate 1 and the cathode
edge masks 11 is rather increased in response to the
steel plate slipping in the width direction while passing
between the cathode edge masks.
[0034] It is also possible to adjust the area by which
electrical connection is blocked by the anode edge masks
12 by changing the positions of the positioning holes 15
of the anode edge masks 12 with which the connecting
portions 14 are coupled depending on the thickness and
the type of the steel plate.
[0035] When the slipping of the steel plate 1 increases,
it is possible to adjust the entire positions of the cathode
edge masks 11 and the anode edge masks 12 in re-
sponse to variations in the width of the steel plate 1 by
operating the driving units 16 connected to the supports
13.
[0036] Although the specific exemplary embodiments
of the present invention have been described with refer-
ence to the accompanying drawings, it will be apparent
to a person skilled in the art to which the invention relates
that various changes in forms may be made without de-
parting from the spirit or essential features of the present
invention.
[0037] Therefore, the foregoing specific embodiments
are intended to be illustrative in all aspects rather than
limiting. The scope of the present invention shall be de-
fined by the appended claims rather than the foregoing
description. It should be interpreted that the present in-
vention shall extend to all modifications or changes de-
rived from the definition, ranges, and equivalents of the
claims.

Claims

1. An electroplating apparatus for plating a steel plate
between anodes disposed on both sides of the steel
plate at a predetermined distance from each other,
the electroplating apparatus comprising:

a cathode edge mask disposed adjacent to an
edge portion of the steel plate to prevent the
edge portion from being electrically connected
to a corresponding anode of the anodes; and
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anode edge masks disposed above and below
the cathode edge mask and spaced apart from
the cathode edge mask, the anode edge masks
preventing the edge portion from being electri-
cally connected to the corresponding anode,
whereby the edge portion is prevented from be-
ing over-plated.

2. The electroplating apparatus according to claim 1,
wherein the anode edge mask is able to increase or
decrease an area by which the edge portion is pre-
vented from being electrically connected to the cor-
responding anode depending on a position where
the anode edge mask is coupled.

3. The electroplating apparatus according to claim 2,
further comprising:

a support connected to one surface of the cath-
ode edge mask;
connecting portions extending in a top-bottom
direction of the support and coupled with the
support and the anode edge masks;
a mask driving unit coupled with one end of the
support to move the cathode edge mask forward
and backward; and
two or more positioning holes formed in each of
the anode edge masks in a direction toward the
steel plate, wherein the connecting portions are
fitted into the positioning holes.

4. The electroplating apparatus according to claim 1,
wherein the cathode edge mask has a recess formed
in a surface that faces the steel plate, the recess
allowing the steel plate to pass through.

5. The electroplating apparatus according to claim 4,
wherein the recess is inclined to spread in a direction
toward the steel plate.

6. The electroplating apparatus according to any one
of claims 1 to 5, wherein each of the cathode edge
mask and the anode edge masks is formed of an
insulating material.

7. The electroplating apparatus according to any one
of claims 1 to 5, wherein the anode edge masks are
formed of a conductive material, and have an insu-
lating layer on surfaces facing the anodes.
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