EP 4 328 359 A1

(19) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 4 328 359 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
28.02.2024 Bulletin 2024/09

(21) Application number: 23806166.7

(22) Date of filing: 23.03.2023

(51) International Patent Classification (IPC):

C25D 17/00 (2006.07) C25D 17/02 (2006.01)

C25D 7/06 (200607

(86) International application number:

PCT/CN2023/083503

(87) International publication number:

WO 2024/007630 (11.01.2024 Gazette 2024/02)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC ME MK MT NL

NO PL PT RO RS SE SI SK SM TR
Designated Extension States:

BA

Designated Validation States:

KH MA MD TN

(30) Priority: 07.07.2022 CN 202221765503 U

(71) Applicant: Chongging Jimat New Material

Technology Co., Ltd.
Qijiang District, Chongqing 401421 (CN)

(72) Inventor: ZANG, Shiwei

Chongqing 401421 (CN)

(74) Representative: Bayramoglu et al.

Mira Office

Kanuni Sultan Siileyman Boulevard 5387
Street Beytepe, floor 12, no:50

06800 Cankaya, Ankara (TR)

(54) WATER ELECTROPLATING APPARATUS WITH DOUBLE-SIDED COATING FUNCTION

(67)  The present disclosure relates to the technical
field of electroplating devices, and in particular to a water
electroplating device with a double-sided coating func-
tion. The water electroplating device includes a plating
bath and a film transport mechanism. A first main roller
and a second main roller are provided in the plating bath.
A periphery of each of the first main roller and the second
main roller is provided with a conductive tape. The film
transport mechanism guides one side of a film to bypass

L

a left side of the first main roller and exit from a right side
of the first main roller, and guides the other side of the
film to bypass a right side of the second main roller and
exit from a left side of the second main roller. The water
electroplating device in the present disclosure avoids the
need for the conductive tape to pass through a plating
bath and avoids the need for a corresponding overflow
tank to collect an electroplating solution, saving device
investment and improving the safety of the plating bath.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of electroplating devices, and in particular to a water
electroplating device with a double-sided coating func-
tion.

BACKGROUND

[0002] The current electroplating device has a prob-
lem. For example, in the water electroplating device for
electroplating the surface of a flexible film substrate, pro-
vided by the technical solution of Chinese Patent
CN214991962U, when the conductive tape is circularly
fed atthe outer side of the film, the conductive tape enters
the electroplating solution, and the electroplating solution
on the conductive tape follows the conductive tape to
leave the plating bath. In this case, the electroplating so-
lution on the conductive tape needs to be treated, for
example, the electroplated copper is removed by polish-
ing. In the technical solution, a first main roller and a
second main roller are provided in the plating bath. The
film bypasses the first main roller, reversely bypasses
the second main roller, and exits from the plating bath.
The left side of the conductive tape 331 is correspond-
ingly provided with an overflow tank 313, and the elec-
troplating solution on the conductive tape is processed
in the overflow tank 313. In addition, when the conductive
tape exits from the plating bath, the electroplating solu-
tion in the plating bath overflows into the overflow tank
313. On the right side of the conductive tape 331, the
electroplating solution on the conductive tape is proc-
essed above, avoiding the need for the conductive tape.
The overflow tank on the left side of the conductive tape
increases the cost of the technical solution. Moreover,
since the conductive tape exits from the plating bath, the
structure is complex and not suitable for industrialization.

SUMMARY

[0003] The present disclosure provides a water elec-
troplating device with a double-sided coating function.
The present disclosure avoids the need for a conductive
tape to pass through a plating bath and avoids the need
for a corresponding overflow tank to collect an electro-
plating solution, saving device investment and improving
the safety of the plating bath.

[0004] To solve the above technical problem, the
present disclosure adopts the following technical solu-
tion:

The water electroplating device with a double-sided coat-
ing function includes a plating bath and a film transport
mechanism, where a first main roller and a second main
roller are provided in the plating bath; the first main roller
and the second main roller are configured to plate two
sides of a film; a periphery of each of the first main roller
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and the second main roller is provided with a conductive
tape; the conductive tape is tightly attached to an outer
side of a portion of a film and is fed circularly; the periph-
ery of each of the first main roller and the second main
roller is further provided with an arc-shaped anode plate;
the anode plate is connected to a positive electrode of
an electroplating power supply, and the conductive tape
is connected to a negative electrode of the electroplating
power supply; and the film transport mechanism guides
one side of the film to bypass a left side of the first main
roller and exit from a right side of the first main roller, and
guides the other side of the film to bypass a right side of
the second main roller and exit from a left side of the
second main roller.

[0005] Further, the film transport mechanism includes
an unwinding mechanism and awinding mechanism; and
the unwinding mechanism is configured to unwind the
film, and the unwinding mechanism is configured to wind
the coated film, thereby completing a complete electro-
plating process.

[0006] Further, the unwinding mechanism is provided
between the first main roller and the second main roller;
specifically, the unwinding mechanism is provided in an
upper area between the first main roller and the second
main roller; and the first main roller is located on the right
side of the second main roller.

[0007] Further, the unwinding mechanism includes an
unwinding shaft for unwinding the film and support shafts
at two ends of the unwinding shaft; the unwinding shaft
is driven by a motor to unwind the film; and the support
shafts are driven by amotor to tilt, so as to adjust afeeding
angle of the film, making it easy for the film to unwind.
[0008] Further, the water electroplating device in-
cludes a water washing bath and an antioxidant bath;
and the film exiting from the left side of the second main
roller further passes through the water washing bath and
the antioxidant bath in sequence.

[0009] Further, an electrostatic eliminator is provided
between the water washing bath and the antioxidant
bath; and the electrostatic eliminator is configured to
eliminate static electricity generated during the transport
of the film.

[0010] The beneficial effects of the present disclosure
are as follows:

In the present disclosure, the placement position and
winding method of the unwinding mechanism are adjust-
ed, such that the film does not need to pass through the
plating bath and the corresponding overflow tank is
avoided. The design reduces device investment and im-
proves the safety of the plating bath.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] To describe the technical solutions in the em-
bodiment of the present disclosure or in the prior art more
clearly, the following briefly introduces the drawings re-
quired for describing the embodiment or the prior art.
Apparently, the drawings in the following description



3 EP 4 328 359 A1 4

show merely some embodiments of the present disclo-
sure, and a person of ordinary skill in the art may still
derive other drawings from these drawings without cre-
ative efforts.

FIG. 1isastructural diagram of awater electroplating
device with a double-sided coating function accord-
ing to the present disclosure;

FIG. 2 is an internal structural diagram of a plating
bath according to the present disclosure; and

FIG. 3is a schematic diagram of an unwinding mech-
anism according to the present disclosure.

Reference Numerals:

[0012] 1. plating bath; 201. first main roller; 202. sec-
ond main roller; 3. conductive tape; 4. anode plate; 5.
unwinding mechanism; 51. unwinding shaft; 52. support
shaft; 6. water washing bath; 7. antioxidant bath; 8. elec-
trostatic eliminator; 9. winding mechanism; and 100. film.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0013] To help the present disclosure understood by
those skilled in the art, the present disclosure is further
described below with reference to the embodiments and
drawings, which is not intended to limit the present dis-
closure.

Embodiment

[0014] Asshownin FIGS. 1to 3, a water electroplating
device with a double-sided coating function includes plat-
ing bath 1 and film 100 transport mechanism. First main
roller 201 and second main roller 202 are provided in the
plating bath 1. The first main roller 201 and the second
main roller 202 are configured to plate two sides of film
100. A periphery of each of the first main roller 201 and
the second main roller 202 is provided with conductive
tape 3. The conductive tape 3 is tightly attached to an
outer side of a portion of the film 100 and is fed circularly.
The periphery of each of the first main roller 201 and the
second main roller 202 is further provided with arc-
shaped anode plate 4. The anode plate 4 is connected
to a positive electrode of an electroplating power supply,
and the conductive tape 3 is connected to a negative
electrode of the electroplating power supply. The film 100
transport mechanism guides one side of the film 100 to
bypass a left side of the first main roller 201 and exit from
a right side of the first main roller 201, and guides the
other side of the film 100 to bypass a right side of the
second main roller 202 and exit from a left side of the
second main roller 202.

[0015] AsshowninFIG. 1 or 2, the first main roller and
the second main roller are arranged sequentially from a
right side of the plating bath (from right to left). Therefore,
an uncoated film bypasses the right side of the first main
roller, passes over the first main roller, and exits from the

10

15

20

25

30

35

40

45

50

55

left side of the first main roller. The film then bypasses
the right side of the second main roller, passes over the
second main roller, and exits from the left side of the
second main roller. In this way, a complete film laying
process is completed.

[0016] In this embodiment, the film 100 transport
mechanism includes unwinding mechanism 5 and wind-
ing mechanism 9. The unwinding mechanism 5 is con-
figured to unwind the film 100, and the unwinding mech-
anism 9 is configured to wind the coated film 100, thereby
completing a complete electroplating process. Specifi-
cally, the unwinding mechanism 5 is provided between
the first main roller 201 and the second main roller 202.
Specifically, it can be provided in an upper area between
the first main roller 201 and the second main roller 202.
Because the film 100 first bypasses the left side of the
first main roller 201, the unwinding mechanism 5 is pref-
erably located in an upper area close to the left side of
the first main roller 201.

[0017] Specifically, the electroplating process is as fol-
lows. The film 100 bypasses the left side of the first main
roller 201 and exits from the right side of the first main
roller 201. The bypass and exit of the conductive tape 3
is completed in an area over the first main roller 201.
After the conductive tape 3 exits from the right side of
the first main roller 201, it bypasses the left side of the
second main roller 202, and exits from the right side of
the second main roller 202. The bypass and exit of the
conductive tape 3 is completed in an area over the sec-
ond mainroller 202. The conductive tape 3 located above
the first main roller 201 and the second main roller 202
is wiped to prevent an electroplating solution, carried by
the conductive tape 3 from the plating bath 1, from drip-
ping onto the first main roller and the second main roller
or the film 100. In the setting of the conductive tape 3,
the conductive tape 3 does not pass through the plating
bath 1, so there is no need for an overflow tank. The
anode plate 4 at the periphery of the first main roller 201
(or the second main roller 202) is connected to the pos-
itive electrode of the electroplating power supply (not
shown in the figure), and the conductive tape 3 on the
first main roller 201 (or the second main roller 202) is
connected to the negative electrode of the electroplating
power supply (not shown in the figure). In this way, cat-
ions in the electroplating solution are deposited onto the
film 100.

[0018] Specifically, the unwinding mechanism 5 in-
cludes unwinding shaft 51 for unwinding the film 100 and
support shafts 52 at two ends of the unwinding shaft 51.
The unwinding shaft 51 is driven by a motor (not shown
in the figure). The support shafts 52 can also be driven
by a motor (not shown in the figure). The motor (not
shown in the figure) drives the unwinding shaft 51 to ro-
tate, thereby completing the unwinding of the film 100.
The motor drives the support shafts 52 to tilt within a
certain range. After the support shafts 52 are tilted,
heights of the unwinding shafts 51 are adjusted, so as to
adjust afeeding (unwinding) angle of the film 100, making
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it easy for the film 100 to unwind.

[0019] Inthe present disclosure, the water electroplat-
ing device furtherincludes water washing bath 6 and anti-
oxidant bath 7. The film 100 exiting from the left side of
the second main roller 202 further passes through the
water washing bath 6 and the antioxidant bath 7 in se-
quence.

[0020] Specifically, electrostatic eliminator 8 is provid-
ed between the water washing bath 6 and the antioxidant
bath 7. The electrostatic eliminator 8 is configured to elim-
inate static electricity generated during the transport of
the film 100. The electrostatic eliminator 8 can be select-
ed from existing models.

[0021] A specific work process is as follows. The plat-
ing bath holds the electroplating solution, the water wash-
ing bath holds distilled water, and the antioxidant bath
holds an antioxidant solution. When the unwinding mech-
anism unwinds the film, the film bypasses the left side of
the first main roller and exits from the right side of the
first main roller. During this process, the conductive tape
on the first main roller electroplates the film. The film ex-
iting from the first main roller bypasses the right side of
the second main roller and exits from the left side of the
second main roller. During this process, the conductive
tape on the second main roller electroplates the film. The
film exiting from the second main roller is wiped (to re-
move the electroplating solution) and then enters the wa-
ter washing bath for water washing. After the water wash-
ing, the film reaches the antioxidant bath for antioxidant
treatment. After the antioxidant treatment, the film is
dried, thereby completing the electroplating process of
the film.

[0022] The above embodiment is a preferred imple-
mentation of the present disclosure. In addition, the
present disclosure can also be implemented in other
ways, and any obvious replacement without departing
from the concept of the technical solutions in the present
disclosure falls within the protection scope of the present
disclosure.

[0023] Inthe water electroplating device with a double-
sided coating function provided by the present disclo-
sure, the placement position and winding method of the
unwinding mechanism are adjusted, such that the film
does not need to pass through the plating bath and the
corresponding overflow tank is avoided. The design re-
duces device investment and improves the safety of the
plating bath. Therefore, the water electroplating device
with a double-sided coating function provided by the
present disclosure has practicality.

Claims

1. A water electroplating device with a double-sided
coating function, characterized by comprising a
plating bath (1) and a film transport mechanism,
wherein a first main roller (201) and a second main
roller (202) are provided in the plating bath (1); a
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periphery of each of the first main roller (201) and
the second main roller (202) is provided with a con-
ductive tape (3); the conductive tape (3) is tightly
attached to an outer side of a portion of a film and is
fed circularly; the periphery of each of the first main
roller (201) and the second main roller (202) s further
provided with an arc-shaped anode plate (4); the an-
ode plate (4) is connected to a positive electrode of
an electroplating power supply, and the conductive
tape (3) is connected to a negative electrode of the
electroplating power supply; the film transport mech-
anism guides one side of the film to bypass a left
side of the first main roller (201) and exit from a right
side of the first main roller (201), and guides the other
side of the film to bypass a right side of the second
main roller (202) and exit from a left side of the sec-
ond main roller (202); and the conductive tape (3) is
provided over the first main roller (201) and the sec-
ond main roller (202).

The water electroplating device with the double-sid-
ed coating function according to claim 1, character-
ized in that the film transport mechanism comprises
an unwinding mechanism (5) and a winding mech-
anism (9).

The water electroplating device with the double-sid-
ed coating function according to claim 2, character-
ized in that the unwinding mechanism (5) is provid-
ed between the first main roller (201) and the second
main roller (202); and the first main roller (201) is
located on the right side of the second main roller
(202).

The water electroplating device with the double-sid-
ed coating function according to claim 2, character-
ized in that the unwinding mechanism (5) comprises
an unwinding shaft (51) for unwinding the film and
support shafts (52) at two ends of the unwinding shaft
(51).

The water electroplating device with the double-sid-
ed coating function according to claim 3, character-
ized in that the water electroplating device further
comprises a water washing bath (6) and an antioxi-
dant bath (7); and the film exiting from the left side
of the second main roller (202) further passes
through the water washing bath (6) and the antioxi-
dant bath (7) in sequence.

The water electroplating device with the double-sid-
ed coating function according to claim 5, character-
ized in that an electrostatic eliminator (8) is provided
between the water washing bath (6) and the antioxi-
dant bath (7).
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