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(57) Abstract: The present disclosure relates to a film-at-
tached panel having an anti-fingerprint property and a manu-
facturing method thereof. The film-attached panel includes a
base material, a base layer attached on a surface of the base
material, an aluminum deposition layer attached on the base
layer, the aluminum deposition layer being processed to
have hairlines, a passivation layer disposed on the aluminum
deposition layer, and a glossy coating layer formed on the
passivation layer, wherein a depth of the hairline processed
on the aluminum deposition layer is in the range of 0.25 to
0.35 microns.
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Description
Title of Invention: PANEL WITH ANTI-FINGERPRINT

PROPERTY AND MANUFACTURING METHOD THEREOF
Technical Field

The present disclosure relates to a panel with an anti-fingerprint property and a man-
ufacturing method thereof.
Background Art

An external cabinet of home alliances, such as a refrigerator or a washing machine,
uses a panel made of various materials. One of widely used materials for the cabinet of
the home alliances is a Vinyl Coated Material (VCM). The VCM refers to a form of a
film having a predetermined pattern attached onto a surface of a base material. The
VCM has advantages in view of representation of various textures depending on
patterns and production with a low cost.

Especially, the VCM having a type of patterns that aluminum is printed or deposited
on a surface of a film is widely used in home electronics, such as a refrigerator or a
washing machine. The VCM having such aluminum patterns may be processed to have
hairlines which an aluminum material has, so as to provide very similar texture to an
actual aluminum material.

For home alliances using the VCM, intensity of a film is lower than that of a base
material formed of a metal or resin, which may cause such home alliances to be fragile
to scratch. Accordingly, a high glossy hard coating layer is formed through UV curing
for surface protection. The high glossy hard coating layer has advantages of increasing
intensity of a product surface and making the product more attractive, but also has dis-
advantages of being easily stained with fingerprints and the fingerprints being visibly
caught. Hence, there is a problem that the product looks dirty unless its surface is
frequently wiped.

To avoid these disadvantages, an anti-fingerprint coating layer is even formed on the
surface of the hard coating layer. The formation of the anti-fingerprint coating layer is
able to prevent contamination due to fingerprints to some degree, but merely reduces
the degree that the fingerprints are left without perfectly preventing the contamination
due to the fingerprints, and increases a material processing cost.

In addition, the anti-fingerprint coating layer, which has a relatively lower intensity
than the high glossy coating layer, is located on the top of a material, thereby causing
the material to be vulnerable to scratch.

In the meantime, in some cases, the home electronics may have a cabinet with a

structure that a surface of a panel, which is made of carbon steel or stainless steel other



WO 2012/138122 PCT/KR2012/002529

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

than the VCM, is exposed directly to the exterior.
In order to make such cabinet have more attractive appearance, various kinds of

colors are even provided. The cabinet may have entirely the same color or a color with
two or more tones for enhancing luxuriousness. As a method for allowing the surface
of the metal panel to have various kinds of colors, it may be considered that a paint
having two or more colors be coated on the surface of the panel. However, this exhibits
low durability and appearance quality, and accordingly it is not used for high-quality
products.

As another method, gravure roll printing is performed on a surface of a transparent
film to have a two-tone color, and the film is attached onto a surface of a panel. This
method is better than the former method in view of surface quality and durability, but
difficult to exhibit texture belonging to a material itself such as stainless steel. Fur-
thermore, when the printing is performed with respect to the surface of the film, a
stepped portion is generated between a printed portion and a non-printed portion.

Thus, it is preferable to coat a coating material using a roll for fast processing and
even surface quality. However, when there is such stepped portion is present, there is
high possibility of a cosmetic defect being caused at the stepped portion. In addition,
the coating material is coated merely in a spraying manner, which results in difficulty
in obtaining even surface quality and an increase in a time spent for a coating process.

In addition, a processing, such as bending, is allowed during mechanical working.
However, for deep drawing, a film is destroyed and separated from a surface, which

causes a limitation in a processing method to be applicable.
Disclosure of Invention

Technical Problem

Therefore, to obviate those problems, an aspect of the detailed description is to
provide a film-attached panel having an anti-fingerprint property, capable of
minimizing contamination due to fingerprints even without forming a high-priced anti-
fingerprint coating layer.

Another aspect of the detailed description is to provide a method for manufacturing a
film-attached panel.

Another aspect of the detailed description is to provide a manufacturing method,
capable of manufacturing a metal panel, capable of being processed in various ways
with maintaining unique texture of a metal panel.

Solution to Problem

To achieve these and other advantages and in accordance with the purpose of the

present invention, as embodied and broadly described herein, there is provided a film-

attached panel including a base material, a base layer attached on a surface of the base
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material, an aluminum deposition layer attached on the base layer, the aluminum de-
position layer being processed to have hairlines, a passivation layer disposed on the
aluminum deposition layer, and a glossy coating layer formed on the passivation layer,
wherein a depth of the hairline processed on the aluminum deposition layer may be in
the range of 0.25 to 0.35um.

In the aspects of the present disclosure, by recognizing that fingerprints are rarely
visibly caught even if the fingerprints are left on the surface of the panel when the
gloss of the glossy coating layer is adjusted even without a separate anti-fingerprint
coating layer, factors affecting the gloss may be controlled to give an anti-fingerprint
property. In detail, a user may not feel difference of gloss with the naked eyes when
the gloss is in the range of 130 to 170 based on gloss of 60, but there is a definite
difference in the anti-fingerprint property, more particularly, a degree that a fingerprint
is visibly caught. Accordingly, when the hairline depth of the aluminum layer is
adjusted into the range of 0.25 to 0.35/m, a level of scattered reflection is increased so
as to lower the gloss, but the fingerprint is not visibly identified and the anti-fingerprint
property is remarkably improved.

In addition, a lightness of the aluminum deposition layer may have a value in the
range of 41 to 49. The lightness denotes a level of brightness of a color, and a white
color has a value of 100 while a black color having a value of 0. In general, when
forming an aluminum pattern, the lightness value is set to 41 or 42. When the lightness
is set to the value, there is no great difference in lightness recognized with the naked
eye of a user but the anti-fingerprint property is improved.

The glossy coating layer may be formed by coating a UV curing coating solution,
followed by UV curing therefor, and a matting agent may be added into the UV curing
coating solution. Here, it may also be considered that a UV curing layer be formed by
adding a matting agent into the UV curing coating solution. The matting agent may
serve to reduce the gloss of the UV curing layer, which may result in improvement of
the anti-fingerprint property.

Here, the matting agent may include one of silica or Polyethylene (PE) wax. Besides,
a content of solid contained in the UV curing coating solution may increase to adjust
the gloss.

In the meantime, the base layer may be formed of Polyvinyl Chloride (PVC).

The passivation layer may be formed of Polyethylene Terephthalate (PET).

A primer layer may be additionally formed between the passivation layer and the
glossy coating layer.

In another aspect of the present disclosure, there is provided a method for manu-
facturing a film-attached panel including printing or depositing an aluminum layer on a

base layer, processing the formed aluminum layer to have hairlines with a depth in the
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range of 0.25 to 0.35um, forming a passivation layer on the processed aluminum layer,
coating the passivation layer with a UV curing coating solution, curing the UV curing
coating solution by irradiation of infrared rays, and attaching the base layer on a
surface of a base material.

Here, a matting agent may be added into the UV curing coating solution.

The aluminum layer may have lightness in the range of 45 to 49.

In another aspect of the present disclosure, there is provided a method for manu-
facturing a metal panel including matting gloss from a surface of a metal panel, coating
a part of the surface with an acid-resistant ink, settling the panel coated with the acid-
resistant ink into an electrolyte so as to perform an electrolytic coloring, removing the
acid-resistant ink from the panel processed through the electrolytic coloring, and
forming an anti-fingerprint coating layer on the surface of the panel.

In the aspect of the present disclosure, when forming the anti-fingerprint coating
layer on the surface of the metal panel, the anti-fingerprint coating layer may be
allowed to be coated more uniformly by coloring a two-tone color through electrolytic
coloring, thus to prevent a stepped portion from being generated at a boundary between
the colors. In addition, the anti-fingerprint coating layer may be eventually formed in
the state of the gloss being matted from the surface of the base material of the metal
panel, resulting in further improving the anti-fingerprint property than remaining the
gloss. That is, when the gloss is present on the surface of the base material serving as a
background, if a fingerprint is left, it may be easily visible. However, when the gloss is
matted, even if the same level of fingerprint is left, such fingerprint is relatively
invisible.

In another aspect of the present disclosure, there is provided a method for manu-
facturing a metal panel including matting gloss from a surface of a metal panel, coating
a part of the surface with an acid-resistant ink, settling the panel coated with the acid-
resistant ink into an electrolyte so as to perform a first electrolytic coloring, removing
the acid-resistant ink from the panel processed through the first electrolytic coloring,
re-coating an acid-resistant ink on a part of the panel processed through the first elec-
trolytic coloring, settling the panel into an electrolyte so as to perform a second elec-
trolytic coloring, removing the acid-resistant ink from the panel processed through the
second electrolytic coloring, and forming an anti-fingerprint coating layer on the
surface of the panel.

In the aspect of the present disclosure, since the electrolytic coloring is performed
twice, a metal panel having a color with two or more tones can be manufactured.

Here, the gloss on the surface of the panel may be matted by sandblasting, embossing
or etching.

In addition, the anti-fingerprint coating layer may be formed by roll coating. The
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electrolytic coating-processed portion may be oxidized by the electrolyte to form an
oxide whose thickness is less than about 1xm. Hence, a stepped portion is substantially
not present. Consequently, it may be possible to minimize lowering of appearance

quality at a boundary between colors even if the roll coating is employed.
The electrolyte upon the first electrolytic coloring and the electrolyte upon the

second electrolytic coloring may be different from each other. Accordingly, a metal
panel having various colors may be manufactured.

In another aspect of the present disclosure, there is provided a method for manu-
facturing a metal panel including matting gloss from a surface of a metal panel,
performing a random surface processing with respect to a surface of the gloss-matted
panel, and forming an anti-fingerprint coating layer on the surface of the surface-
processed panel.

Here, the anti-fingerprint coating layer may be formed by roll coating.

Advantageous Effects of Invention

In those aspects of the present disclosure having the configurations, the anti-
fingerprint property of the panel can be improved more than the related art even
without a separate anti-fingerprint coating layer, which may result in reduction of a
manufacturing cost.

In addition, since the glossy coating layer is located on the uppermost layer, the panel
can have the anti-fingerprint property with being resistant to scratch.

In those aspects of the present disclosure having the configurations, the anti-
fingerprint coating layer is formed after matting the gloss, consequently, the anti-
fingerprint property of the anti-fingerprint coating layer can be further improved.

The stepped portion may not be generated between colors, so as to prevent the
quality of the coating layer from being lowered at the boundary surface, and employ a
processing method, such as roll coating, which is simple and requires a lower cost.
Brief Description of Drawings

FIG. 1 is a sectional view of a film-attached panel having an anti-fingerprint property
in accordance with one exemplary embodiment;

FIG. 2 is a flowchart showing a process of performing a surface processing for a
metal panel to have a two-tone color in accordance with one exemplary embodiment of
a manufacturing method for a metal panel; and

FIG. 3 is a flowchart showing a process of performing a surface processing for a
metal panel to have a three-tone color in accordance with one exemplary embodiment

of a manufacturing method for a metal panel.
Mode for the Invention

Embodiments of the present invention will be described below in detail with
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reference to the accompanying drawings where those components are rendered the
same reference number that are the same or are in correspondence, regardless of the
figure number, and redundant explanations are omitted. In describing the present
invention, if a detailed explanation for a related known function or construction is
considered to unnecessarily divert the gist of the present invention, such explanation
has been omitted but would be understood by those skilled in the art. The ac-
companying drawings are used to help easily understood the technical idea of the
present invention and it should be understood that the idea of the present invention is
not limited by the accompanying drawings. The idea of the present invention should be
construed to extend to any alterations, equivalents and substitutes besides the ac-
companying drawings.

Hereinafter, description will be given of an exemplary embodiment of a film-
attached panel having an anti-fingerprint property with reference to the accompanying
drawing.

FIG. 1 is a sectional view of a film-attached panel in accordance with one exemplary
embodiment of the present disclosure. The film-attached panel 100 may be im-
plemented by forming an aluminum pattern layer on a surface of Electrolytic
Galvanized Iron (EGI) as a base material. In detail, a Polyvinyl Chloride (PVC) layer
120, which serves as a base layer of the aluminum pattern layer, is formed on an upper
surface of a base material 110. The PVC layer 120 may cover scratches or surface un-
evenness existing on the surface of the base material 110 such that the aluminum
pattern layer can be evenly formed, and also function to prevent the aluminum paternal
layer from being easily separated.

The aluminum pattern layer 130 may be formed on an upper surface of the PVC
layer 120. The aluminum pattern layer 130 may be formed by being printed or
deposited on the surface of the PVC layer 120. Here, lightness (brightness) of the
aluminum pattern layer 130 is generally set to have a value of 41 or 42 to be similar to
actual aluminum, but the one exemplary embodiment forms the aluminum pattern layer
130 to have lightness with a value in the range of 45 to 49. Strictly speaking, the
lightness value is different from a color of the actual aluminum. However, the
difference is not so great that a user feels difficult to visibly identify it. On the
contrary, the exemplary embodiment exhibits a remarkably improved anti-fingerprint
property as compared with the case of the lightness value being set to 41 or 42.

After forming the aluminum pattern layer 130, a hairline processing layer 140 may
be formed on the surface of the aluminum pattern layer 130. The hairline processing
layer 140 may be formed by polishing the upper portion of the generated aluminum
pattern layer 130 using a polishing belt having a predetermined hairline pattern, thus to

have a depth in the range of 0.25um to 0.35um. Upon polishing the hairline to have such
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depth, no great difference is observed in gloss that the user feels, but scattered re-
flection is increased on the aluminum pattern layer having the hairlines formed
thereon, which makes the fingerprints left on the surface rarely visually caught.

Here, a detailed depth may be randomly decided within the range according to a
thickness or component of a UV coating layer which will be finally formed. As afore-
mentioned, the anti-fingerprint property is improved but the gloss is lowered when the
depth increases, whereas the anti-fingerprint property is lowered and the gloss
increases when the depth is reduced. Hence, the depth may be increased or decreased
by considering the gloss and anti-fingerprint property requirements.

On the hairline processing layer 140 may be formed a Polyethylene Terephthalate
(PET) layer 150 as a passivation layer for protecting the aluminum pattern layer. The
PET layer 150 is transparent in view of the material property, and accordingly the user
can feel color and texture of the aluminum pattern layer as they are.

A primer layer 160, which is for stable formation of a UV-cured coating layer to be
explained later, may be formed on the PET layer 150. The primer layer 160 may fill up
cosmetic defect, scratch or the like, which may be present on the PET layer 150, and
thus serve to improve an adhesive force with the UV-cured coating layer.

A UV-cured coating layer 170 may be formed on the primer layer 160. The UV-
cured coating layer 170 may be formed by depositing a UV curing solution on the
surface of the primer layer 160 and curing the UV curing solution by irradiation of
infrared rays. Here, the UV curing solution may contain oligomer, monomer, solvent,
photo initiator and other additives. When the infrared rays are applied, the photo
initiator is polymerized by energy of the infrared rays and accordingly the oligomer
and the monomer are polymerized in a sequential manner. Consequently, polymers
having transparency and high intensity remain on the primer layer 160 so as to define
the UV-cured coating layer.

Here, the other additives may include a matting agent. The matting agent may be one
of silica or Polyethylene (PE) wax, and serve to reduce gloss with remaining within the
completed polymers.

In the exemplary embodiment, the PVC layer, the PET layer and the primer layer
may be omitted in some cases. In addition, the depth of the hairline processed, the
lightness of the aluminum and use or non-use of the matting agent or a content of the
matting agent may have influence on the gloss and the anti-fingerprint property, so a
part or all of those factors may be employed.

FIG. 2 is a process flowchart schematically showing a metal panel processed
according to a first exemplary embodiment of a manufacturing method for a metal
panel. A panel to be processed in the first exemplary embodiment is made of stainless

steel. The stainless steel has excellent corrosion resistance and is widely used in
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relatively high-priced products of home electronics by virtue of attractive appearance
of the material itself.

The stainless steel has gloss on its surface according to a processing method. In
general, the stainless steel supplied from the market is supplied in the state with the
gloss. FIG. 2 shows a stainless steel base material 10 exhibiting the gloss. The present
inventor(s) has(have) recognized the fact that when gloss is present on a surface, fin-
gerprints are easily visible due to a great difference in lightness between a fingerprint-
left portion and a fingerprint-not-left portion even if the surface is coated with an anti-
fingerprint coating layer. Accordingly, the present inventor(s) has(have) allowed a
process of removing the gloss to be performed prior to a coloring process.

To remove the gloss from the surface of a metal, sandblasting, etching, embossing or
the like may be employed. The gloss can thusly be removed by forming a rough
surface on the surface of the stainless steel through the processing. The level of
removing the gloss may be randomly set by a skilled person in the art according to the
property of the anti-fingerprint coating layer.

An acid-resistant ink 14 may be coated on a partial surface of the base material 10
having the rough surface 12. The acid-resistant ink 14 may serve to prevent the base
material 10 (the rough surface 14) from contacting an electrolyte during electrolytic
coloring, and a portion coated with the acid-resistant ink 14 may maintain the rough
surface 12 as it is.

After completion of coating the acid-resistant ink 14, the base material 10 having the
rough surface 12 may be settled in the electrolyte and the electrolytic coloring may ac-
cordingly be performed therefor. Once the electrolytic coloring is performed, a portion
without being coated with the acid-resistant ink 14 may contact the electrolyte, thereby
forming an oxide. A color of the oxide may depend on a type of the electrolyte, and
examples of the color to be obtained may include brown, gold, red, blue, green and
black colors. Here, the color may differ according to a luminance of the rough surface
12. That is, an intermediate color may be obtained according to the luminance, as
compared to performing the electrolytic coloring for a glossy surface, accordingly,
more various colors can be represented.

Since the oxide has a thickness below approximately 1um, there is not present a
stepped portion from a portion without the oxide generated. In addition, the repre-
sentation of a specific color by the oxide results from interference between the
generated oxide and light. Accordingly, a different color is obtained according to the
property of the oxide. Such color is a color of the steel itself other than a color obtained
by using a separate pigment or dye. Therefore, the color can be eco-friendly and a
lifespan of the color can be semi-permanent rather than a paint film formed by

painting.
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When a colored surface 16 is obtained through the electrolytic coloring, the acid-
resistant ink 14 may be removed and a washing process may be carried out, thereby
obtaining a stainless panel having a two-tone color. The obtained panel is con-
secutively coated through a roll-to-roll processing, thereby having an anti-fingerprint
coating layer on its surface. The roll-to-roll processing is to consecutively form a
coating layer on the surface of the panel using a roller 20. In case where a stepped
portion is present at a boundary surface between two colors, a surface defect may
easily be caused, so the roll-to-roll processing may be impossible to be applied to the
case. However, in the exemplary embodiment, the stepped portion between the
boundary surfaces may be removed through the electrolytic coloring, which may result
in consecutively generation of the high-quality anti-fingerprint coating layer with low
Costs.

Additionally, as aforementioned, the colored surface 16 is not obtained by attaching a
separate paint film or the like, but is the base material itself, so the panel of the present
disclosure can be processed by a processing method, such as a deep drawing, ex-
hibiting a high variation rate of the base material, in addition to bending.

Meanwhile, the manufacturing method may be applied to a case having a color with
two or more tones. FIG. 3 is a process flowchart showing a surface processing for a
metal to have a three-tone color according to the manufacturing method of the present
disclosure.

(a) of FIG. 3 corresponds to a step prior to forming an anti-fingerprint coating layer
of those steps shown in FIG. 2, namely, a state shown in (e) of FIG. 2. In this state, the
half of the panel is in a gloss-matted state, and the other half thereof is in a coloring-
processed state. Under this state, in order to form a colored surface with a different
color from the colored surface 16 on a part of the rough surface 12, an acid-resistant
ink 14'is re-coated on a half of the rough surface 12 and the colored surface 16.

Afterwards, when a second electrolytic coloring is performed, a portion of the rough
surface 12, on which the acid-resistant ink 14' is not coated, is colored. For ex-
planation, this portion is referred to as ‘second colored surface 18.” An electrolyte used
upon the secondary electrolytic coloring is different from the electrolyte used upon the
first electrolytic coloring. Therefore, the colored surface 16 and the second colored
surface 18 have different colors from each other.

Under this state, when the acid-resistant ink 14' is removed, a stainless panel having
three colors can be obtained as shown in (d) of FIG. 3. Afterwards, an anti-fingerprint
coating layer may be formed on the surface of the panel according to the roll coating as
shown in FIG. 2.
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Claims

A film-attached panel comprising:

a base material;

a base layer attached on a surface of the base material;

an aluminum deposition layer attached on the base layer, the aluminum
deposition layer being processed to have hairlines;

a passivation layer disposed on the aluminum deposition layer; and

a glossy coating layer formed on the passivation layer,

wherein a depth of the hairline processed on the aluminum deposition
layer is in the range of 0.25 to 0.35um.

The panel of claim 1, wherein a lightness of the aluminum pattern layer
has a value in the range of 41 to 49.

The panel of claim 1, wherein the glossy coating layer is formed by
coating a UV curing coating solution, followed by UV curing therefor,
and a matting agent is added into the UV curing coating solution.

The panel of claim 3, wherein the matting agent comprises one of silica
or Polyethylene (PE) wax.

The panel of claim 1, wherein the base layer is made of Polyvinyl
Chloride (PVC).

The panel of claim 1, wherein the passivation layer is made of
Polyethylene Terephthalate (PET).

A method for manufacturing a film-attached panel comprising:

printing or depositing an aluminum deposition layer on a base layer;
processing the formed aluminum deposition layer to have hairlines with
a depth in the range of 0.25 to 0.35m;

forming a passivation layer on the processed aluminum deposition
layer;

coating the passivation layer with a UV curing coating solution;

curing the UV curing coating solution by irradiation of infrared rays;
and

attaching the base layer on a surface of a base material.

The method of claim 7, wherein a matting agent is added into the UV
curing coating solution.

The method of claim 7, wherein a lightness of the aluminum deposition
layer has a value in the range of 41 to 49.

A method for manufacturing a metal panel comprising:

matting gloss from a surface of a metal panel;
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coating a part of the surface with an acid-resistant ink;

settling the panel coated with the acid-resistant ink into an electrolyte
so as to perform an electrolytic coloring;

removing the acid-resistant ink from the panel processed through the
electrolytic coloring; and

forming an anti-fingerprint coating layer on the surface of the panel.
A method for manufacturing a metal panel comprising:

matting gloss from a surface of a metal panel;

coating a part of the surface with an acid-resistant ink;

settling the panel coated with the acid-resistant ink into an electrolyte
so as to perform a first electrolytic coloring;

removing the acid-resistant ink from the panel processed through the
first electrolytic coloring;

re-coating an acid-resistant ink on a part of the panel processed through
the first electrolytic coloring;

settling the panel into an electrolyte so as to perform a second elec-
trolytic coloring;

removing the acid-resistant ink from the panel processed through the
second electrolytic coloring; and

forming an anti-fingerprint coating layer on the surface of the panel.
The method of claim 10 or 11, wherein the gloss on the surface of the
panel is matted by one of sandblasting, embossing or etching.

The method of claim 10 or 11, wherein the anti-fingerprint coating
layer is formed by roll coating.

The method of claim 11, wherein the electrolyte upon the first elec-
trolytic coloring and the electrolyte upon the second electrolytic
coloring are different from each other.

A method for manufacturing a metal panel comprising:

matting gloss from a surface of a metal panel;

performing a random surface processing with respect to a surface of the
gloss-matted panel; and

forming an anti-fingerprint coating layer on the surface of the surface-
processed panel.

The method of claim 15, wherein the anti-fingerprint coating layer is

formed by roll coating.
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