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(54) METHOD FOR TREATING SURFACE OF ALUMINUM ALLOY

(57) Disclosed is a method of surface-treating an alu-
minum alloy, including pretreating an aluminum alloy; im-
mersing the pretreated aluminum alloy in an etching so-
lution having a predetermined composition so that the
surface of the aluminum alloy is etched, thus forming a

transparent glossy film; subjecting the aluminum alloy
having the transparent glossy film to anodic oxidation,
thus forming an oxide film on the surface of the aluminum
alloy; and post-treating the aluminum alloy having the
oxide film.
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Description

Technical Field

[0001] The present invention relates to a method of
surface-treating an aluminum alloy, and more particular-
ly, to a method of surface-treating an aluminum alloy,
wherein a target material comprising an aluminum alloy
is immersed in a mixed aqueous solution of acidic am-
monium fluoride and boric acid to remove grinding pad
marks and scratches generated upon mechanical grind-
ing thereof, and is then subjected to anodic oxidation,
thereby obtaining a high-gloss surface of the aluminum
alloy.

Background Art

[0002] Typically, the surface of an aluminum alloy sub-
jected to a rolling or extrusion process includes rough
marks, and thus such a rough surface of the aluminum
alloy is removed by mechanical grinding and etching.
[0003] An anodic oxidation method, which is a metal
surface treatment method, is referred to as an alumite
process. Specifically, when aluminum or an aluminum
alloy is immersed in a solution of sulfuric acid, oxalic acid
or chromic acid so as to undergo anodic electrolysis,
anodic oxidation occurs, thus forming an anodic oxide
film (Al2O3·xH2O) on the surface of aluminum, ultimately
enhancing corrosion resistance and surface hardness of
the aluminum alloy.
[0004] In addition to the enhancements in corrosion
resistance and surface hardness of the aluminum alloy
as mentioned above, the anodic oxidation method ena-
bles the anodic oxide film to be colored via adsorption
with a dye. Hence, this metal surface treatment method
is widely useful.
[0005] As for conventional anodic oxidation, however,
as the anodic oxidation time increases, the surface gloss
of the aluminum alloy may decrease. Even when the sur-
face of the aluminum alloy having low gloss is subjected
to polishing after anodic oxidation, it is difficult to ensure
a high-gloss surface of the aluminum alloy.
[0006] With the aim of alleviating these problems, Ko-
rean Patent Application Publication No.
10-2005-0118918, entitled "A surface treatment method
of aluminum and white-board product thereby", includes
a pretreatment process for immersing an aluminum sheet
in a mixed aqueous solution of acidic ammonium fluoride
and calcium gluconate.
[0007] Also, Korean Patent No. 10-0864316, entitled
"Method of chemical treatment for surface of aluminum
pipe for organic photo conductor drum", discloses an in-
crease in gloss of the aluminum pipe, including immers-
ing the aluminum pipe in a 5 ~ 20 %(w/v) ammonium
fluoride solution containing 0.001 ~ 0.03 wt% of a hy-
drofluoric acid additive for 1 ~ 5 min so as to be acid-
etched.
[0008] However, when the acidic ammonium fluoride

is used alone or in combination in the form of a mixed
aqueous solution with calcium gluconate or hydrofluoric
acid in this way, a white film may be obtained but may
be opaque and dull, making it difficult to ensure a high-
gloss surface of the aluminum alloy.

Disclosure

Technical Problem

[0009] Accordingly, the present invention has been
made keeping in mind the above problems encountered
in the related art, and an object of the present invention
is to provide a method of surface-treating an aluminum
alloy, wherein scratches and grinding pad marks gener-
ated on the surface of an aluminum alloy by mechanical
grinding may be effectively removed, and a high-gloss
surface of the aluminum alloy may be obtained, regard-
less of anodic oxidation time.
[0010] The objects of the present invention are not lim-
ited to the foregoing, and the other objects not mentioned
herein will be able to be clearly understood to those
skilled in the art from the following description.

Technical Solution

[0011] In order to accomplish the above object, an em-
bodiment of the present invention provides a method of
surface-treating an aluminum alloy, comprising: pretreat-
ing an aluminum alloy; immersing the pretreated alumi-
num alloy in an etching solution having a predetermined
composition so that a surface of the aluminum alloy is
etched, thus forming a transparent glossy film; subjecting
the aluminum alloy having the transparent glossy film to
anodic oxidation, thus forming an oxide film on the sur-
face of the aluminum alloy; and post-treating the alumi-
num alloy having the oxide film.
[0012] Preferably, pretreating the aluminum alloy com-
prises: grinding the surface of the aluminum alloy; and
immersing the ground aluminum alloy in a degreasing
solution having a predetermined composition to remove
impurities from the surface of the aluminum alloy.
[0013] Preferably, the degreasing solution is prepared
by mixing 1 L of water and 3 ~ 10% of alkylamine ethox-
ylate or alcohol ethoxylate and 3 ~ 10% of sulfuric acid
based on the total weight thereof, and the aluminum alloy
is degreased by being immersed in the degreasing so-
lution at 50 ~ 60°C for 3 ~ 10 min.
[0014] Preferably, the etching solution is prepared by
heat-dissolving 45 ~ 475 g of acidic ammonium fluoride
in a mixed solution resulting from mixing 1 L of water and
1 ~ 9% of boric acid based on the total weight thereof,
and the aluminum alloy is etched by being immersed in
the etching solution at room temperature for 1 ~ 10 min.
[0015] Preferably, forming the oxide film is performed
by immersing the aluminum alloy in a sulfuric acid elec-
trolytic solution at 20°C and then applying a voltage of
14 V for 50 min to form an oxide film having a thickness
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of 20 ~ 22 mm.
[0016] Preferably, post-treating the aluminum alloy
having the oxide film comprises: coloring and polishing
the surface of the aluminum alloy having the oxide film;
and sealing the colored and polished aluminum alloy.

Advantageous Effects

[0017] According to the present invention, scratches
and grinding pad marks generated on the surface of an
aluminum alloy by mechanical grinding can be effectively
removed, and a high-gloss surface of the aluminum alloy
can be obtained regardless of the anodic oxidation time.

Description of Drawings

[0018]

FIG. 1 illustrates a process of surface-treating an
aluminum alloy according to an embodiment of the
present invention; and
FIG. 2 schematically illustrates the surface of the alu-
minum or aluminum alloy before (a) and after (b) the
third step of FIG. 1.

Best Mode

[0019] The terms used in the present invention are pos-
sibly selected from among currently well-known terms,
some of the terms mentioned in the description of the
present invention have been selected by the applicant,
the detailed meanings of which should be understood
not simply by the actual terms used but by the meaning
of each term in the detailed description of the invention
or in consideration of the meanings used.
[0020] Hereinafter, a detailed description will be given
of the technical construction of the present invention with
reference to preferred embodiments illustrated in the ap-
pended drawings.
[0021] In regard thereto, FIG. 1 illustrates a process of
surface-treating an aluminum alloy according to an em-
bodiment of the present invention, and FIG. 2 schemat-
ically illustrates the surface of the aluminum alloy before
(a) and after (b) the third step of FIG. 1.
[0022] As illustrated in FIGS. 1 and 2, the method of
surface-treating an aluminum alloy according to an em-
bodiment of the present invention includes pretreating
aluminum or an aluminum alloy prepared by extrusion or
rolling.
[0023] As such, such pretreatment includes grinding
the surface of the prepared aluminum alloy (S100) and
immersing the ground aluminum alloy in a degreasing
solution having a predetermined composition, thus de-
greasing the surface of the aluminum alloy to remove
impurities therefrom (S200).
[0024] Below is a description of these pretreatment
steps (S100 and S200).
[0025] Grinding the surface of the aluminum alloy

(S100) is a step (S100) of mechanically grinding the pre-
pared aluminum or aluminum alloy using a variety of
grinding agents including oil or fat grinding agents by
means of any grinder, but the present invention is not
particularly limited thereto.
[0026] After the step (S100) of grinding the surface of
the aluminum alloy, impurities or grinding agent may re-
main on the surface of the aluminum or aluminum alloy
due to the mechanical grinding. These impurities have
to be removed.
[0027] In order to remove any impurities or remaining
grinding agent, the method of surface-treating the alumi-
num alloy according to the embodiment of the present
invention includes immersing the ground aluminum or
aluminum alloy in a degreasing solution having a prede-
termined composition, and thereby the impurities or re-
maining grinding agent on the surface of the aluminum
or aluminum alloy are removed by degreasing (S200).
[0028] As such, removing the impurities or remaining
grinding agent by degreasing (S200) may be performed
in such a manner that the impurities or remaining grinding
agent are removed from the surface of the aluminum or
aluminum alloy using a degreasing solution including var-
ious nonionic surfactants and sulfuric acid (H2SO4).
[0029] In a preferred embodiment of the present inven-
tion, the degreasing solution is prepared by mixing 1 L
of water with 3 ~ 10% of alkylamine ethoxylate or alcohol
ethoxylate and 3 ~ 10% of sulfuric acid based on the total
weight thereof.
[0030] The aluminum or aluminum alloy is immersed
in the degreasing solution under various temperatures
and time conditions, thus removing the impurities or re-
maining grinding agent. In a preferred embodiment of the
present invention, the aluminum or aluminum alloy is im-
mersed in the degreasing solution at 50 ~ 60°C for 3 ~
10 min to remove any impurities or remaining grinding
agent.
[0031] Also, removing the impurities or remaining
grinding agent by degreasing (S200) may be effectively
implemented by applying ultrasonic waves or vibration
to the aluminum or aluminum alloy, which is immersed
in the degreasing solution, or by shaking the degreasing
solution.
[0032] Meanwhile, the aluminum or aluminum alloy
prepared by rolling or extrusion has a rough surface due
to the nature of the corresponding process. As such, lim-
itations are imposed on the removal of such a rough sur-
face by the mechanical grinding step (S100) and the de-
greasing step (S200).
[0033] Specifically, the rough surface may be removed
to some extent by the mechanical grinding step (S100)
and the degreasing step (S200).As illustrated in FIG.
2(a), however, fine grinding pad marks or scratches may
be present after the degreasing step (S200).
[0034] Even when the surface of the aluminum or alu-
minum alloy including such fine grinding pad marks or
scratches is further subjected to anodic oxidation and
polishing, it is difficult to obtain a high-gloss surface.
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[0035] After the degreasing step (S200), in order to
remove fine grinding pad marks or scratches from the
surface of the aluminum or aluminum alloy, the method
of surface-treating the aluminum alloy according to the
embodiment of the present invention includes immersing
the aluminum or aluminum alloy in an etching solution
having a predetermined composition, and thereby the
fine grinding pad marks or scratches existing on the sur-
face of the aluminum or aluminum alloy may be removed
by etching, and simultaneously, a transparent glossy film
as illustrated in FIG. 2(b) is formed (S300).
[0036] According to the embodiment of the present in-
vention, the etching solution is prepared by heat-dissolv-
ing 45 ~ 475 g of acidic ammonium fluoride in a mixed
solution resulting from mixing 1 L of water and 1 ~ 9% of
boric acid based on the total weight thereof.
[0037] The acidic ammonium fluoride may be any one
selected from among NH4F, NH4HF and NH4HF2, and
the boric acid is preferably ortho-boric acid that is repre-
sented by H3BO3 and is colorless, transparent or lus-
trous.
[0038] The reason why the etching solution comprising
acidic ammonium fluoride and boric acid as above is used
is as follows: when using a conventional etching solution
comprising an acidic ammonium fluoride aqueous solu-
tion or a mixed aqueous solution of acidic ammonium
fluoride and calcium gluconate or hydrofluoric acid, it is
possible to obtain the surface of aluminum or an alumi-
num alloy without fine grinding pad marks or scratches.
[0039] However, when the surface of the aluminum or
aluminum alloy is etched using such a conventional etch-
ing solution, it may become opaque and dull, thereby
making it difficult to obtain a high-gloss surface of the
aluminum or aluminum alloy. Hence, the etching solution
comprising acidic ammonium fluoride and boric acid is
useful.
[0040] Furthermore, forming the transparent glossy
film (S300) may be performed under various temperature
and time conditions.
[0041] In a preferred embodiment of the present inven-
tion, forming the transparent glossy film (S300) is con-
ducted by immersing the aluminum or aluminum alloy in
the etching solution at room temperature (about 25°C)
for 1 ~ 10 min.
[0042] Also, the method of surface-treating the alumi-
num alloy according to the embodiment of the present
invention includes subjecting the aluminum or aluminum
alloy having the transparent glossy film to anodic oxida-
tion, thus forming an oxide film at a predetermined thick-
ness on the surface of the aluminum or aluminum alloy
(S400).
[0043] Forming the oxide film (S400) may be imple-
mented using an electrolytic solution comprising any one
or a mixture of two or more selected from among sulfuric
acid, oxalic acid and chromic acid.
[0044] In a preferred embodiment of the present inven-
tion, sulfuric acid (H2SO4) is used for the electrolytic so-
lution to enhance profitability, transparency of the oxide

film, corrosion resistance, and wear resistance. The alu-
minum alloy is immersed in the sulfuric acid electrolytic
solution at 20°C and a voltage of 14 V is then applied for
50 min, thus forming a 20 ~ 22 mm thick oxide film.
[0045] After the step (S400) of forming the oxide film,
the method of surface-treating the aluminum alloy ac-
cording to the embodiment of the present invention in-
cludes post-treating the aluminum or aluminum alloy.
[0046] As such, post-treatment may include coloring
and polishing the surface of the aluminum alloy having
the oxide film (S500) and sealing the colored and pol-
ished aluminum alloy (S600).
[0047] The aluminum or aluminum alloy may be vari-
ously colored via the coloring and polishing (S500), and
the polishing process may be performed using any me-
chanical means, but the present invention is not limited
thereto.
[0048] After the step (S500) of coloring and polishing,
the method of surface-treating the aluminum alloy ac-
cording to the embodiment of the present invention may
include sealing the aluminum or aluminum alloy (S600).
[0049] The sealing step (S600) indicates a process of
sealing micropores of the oxide film formed by anodic
oxidation to thus modify the properties including corro-
sion resistance, etc.
[0050] The sealing step (S600) according to the em-
bodiment of the present invention may be conducted us-
ing various sealing processes such as sealing by hydra-
tion, metal salt sealing and organic compound sealing.
[0051] In a preferred embodiment of the present inven-
tion, the sealing step (S600) is performed via metal salt
sealing by immersing the aluminum or aluminum alloy
having the oxide film in a metal salt aqueous solution.
[0052] As such, nickel is used for the metal salt, and
the aluminum or aluminum alloy is immersed in a nickel
salt aqueous solution at 60 ~ 80°C for 10 min, thus en-
suring a high-gloss surface of the aluminum or aluminum
alloy.
[0053] According to the embodiment or the preferred
embodiment of the present invention, the method of sur-
face-treating the aluminum alloy enables scratches and
grinding pad marks generated on the surface of the alu-
minum or aluminum alloy by mechanical grinding to be
effectively removed via the aforementioned steps.
[0054] Regardless of the anodic oxidation time, a high-
gloss surface of the aluminum alloy may be obtained.
[0055] Although the preferred embodiment of the
present invention has been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion.

Mode for Invention

[0056] Below is a detailed description of an embodi-
ment of the present invention in conjunction with FIGS.
1 and 2.
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[0057] Referring to FIGS. 1 and 2, a method of surface-
treating an aluminum alloy according to an embodiment
of the present invention includes pretreating aluminum
or an aluminum alloy prepared by extrusion or rolling.
[0058] As such, the pretreating process includes grind-
ing the surface of the prepared aluminum alloy (S100)
and immersing the ground aluminum alloy in a degreas-
ing solution having a predetermined composition to re-
move impurities remaining on the surface of the alumi-
num alloy by degreasing (S200).
[0059] These pretreatment steps (S100 and S200) are
described in detail below.
[0060] Specifically, grinding the surface of the alumi-
num alloy (S100) is a step (S100) of mechanically grind-
ing the prepared aluminum or aluminum alloy using a
variety of grinding agents including oil or fat grinding
agents.
[0061] After the step (S100) of grinding the surface of
the aluminum alloy, impurities or grinding agent may be
left behind on the surface of the aluminum or aluminum
alloy due to the mechanical grinding. There is a need to
remove these remaining impurities.
[0062] With the goal of removing the impurities or re-
maining grinding agent, immersing the ground aluminum
or aluminum alloy in a degreasing solution having a pre-
determined composition is performed, so that the surface
of the aluminum or aluminum alloy is degreased to re-
move the impurities or remaining grinding agent there-
from (S200).
[0063] As such, removal of the impurities or remaining
grinding agent by degreasing (S200) may be carried out
by removing the impurities or remaining grinding agent
from the surface of the aluminum or aluminum alloy using
a degreasing solution including a nonionic surfactant and
sulfuric acid (H2SO4).
[0064] In the present invention, the degreasing solu-
tion may be prepared by mixing 1 L of water with 6.5%
of alkylamine ethoxylate or alcohol ethoxylate and 6.5%
of sulfuric acid on the total weight thereof.
[0065] The aluminum or aluminum alloy is immersed
in the degreasing solution at 55°C for 6 min, thus remov-
ing the impurities or remaining grinding agent.
[0066] Also, removing the impurities or remaining
grinding agent by degreasing (S200) may be effectively
implemented by applying ultrasonic waves or vibration
to the aluminum or aluminum alloy, which is immersed
in the degreasing solution, or by shaking the degreasing
solution.
[0067] Meanwhile, the aluminum or aluminum alloy
prepared by rolling or extrusion has a rough surface due
to the nature of the corresponding process. As such, the
removal of such a rough surface by the mechanical grind-
ing step (S100) and the degreasing step (S200) is limited.
[0068] Specifically, the rough surface may be removed
to some extent by the mechanical grinding step (S100)
and the degreasing step (S200). As illustrated in FIG.
2(a), however, fine grinding pad marks or scratches may
be present after the degreasing step (S200).

[0069] Even when the surface of the aluminum or alu-
minum alloy including such fine grinding pad marks or
scratches is further subjected to anodic oxidation and
polishing, it is difficult to obtain a high-gloss surface.
[0070] After the degreasing step (S200), therefore, im-
mersing the aluminum or aluminum alloy in an etching
solution having a predetermined composition to remove
fine grinding pad marks or scratches from the surface of
the aluminum or aluminum alloy is performed, so that the
fine grinding pad marks or scratches existing on the sur-
face of the aluminum or aluminum alloy are removed by
etching, and simultaneously, a transparent glossy film as
illustrated in FIG. 2(b) is formed (S300).
[0071] According to the embodiment of the present in-
vention, the etching solution may be prepared by heat-
dissolving 260 g of acidic ammonium fluoride in a mixed
solution resulting from mixing 1 L of water and 5% of
boric acid based on the total weight thereof.
[0072] The acidic ammonium fluoride may include
NH4F, and the boric acid may be ortho-boric acid that is
represented by H3BO3 and is colorless, transparent or
lustrous.
[0073] The reason why the etching solution comprising
acidic ammonium fluoride and boric acid as above is used
is as follows: when using a conventional etching solution
comprising an acidic ammonium fluoride aqueous solu-
tion or a mixed aqueous solution of acidic ammonium
fluoride and calcium gluconate or hydrofluoric acid, it is
possible to obtain the surface of aluminum or an alumi-
num alloy without fine grinding pad marks or scratches.
[0074] However, when the surface of the aluminum or
aluminum alloy is etched using such a conventional etch-
ing solution, it may become opaque and dull, making it
difficult to afford a high-gloss surface of the aluminum or
aluminum alloy. Hence, the etching solution comprising
acidic ammonium fluoride and boric acid is useful.
[0075] Furthermore, forming the transparent glossy
film (S300) may be performed by immersing the alumi-
num or aluminum alloy in the etching solution at room
temperature (25°C) for 5 min.
[0076] Then, subjecting the aluminum or aluminum al-
loy having the transparent glossy film to anodic oxidation
to form an oxide film at a predetermined thickness on the
surface of the aluminum or aluminum alloy (S400) is per-
formed.
[0077] As such, forming the oxide film (S400) may be
carried out using an electrolytic solution comprising sul-
furic acid.
[0078] The aluminum alloy is immersed in the sulfuric
acid electrolytic solution at 20°C, followed by applying a
voltage of 14 V for 50 min, thus forming a 20 mm thick
oxide film.
[0079] After the step (S400) of forming the oxide film,
post-treating the aluminum or aluminum alloy is conduct-
ed.
[0080] As such, post-treatment may include coloring
and polishing the surface of the aluminum alloy having
the oxide film (S500) and sealing the colored and pol-
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ished aluminum alloy (S600).
[0081] After the step (S500) of coloring and polishing,
sealing the aluminum or aluminum alloy (S600) is carried
out.
[0082] The sealing step (S600) is conducted via metal
salt sealing in such a manner that the aluminum or alu-
minum alloy having the oxide film is immersed in a metal
salt aqueous solution.
[0083] As such, nickel is used for the metal salt, and
the aluminum or aluminum alloy is immersed in a nickel
salt aqueous solution at 70°C for 10 min, thereby ensur-
ing a high-gloss surface of the aluminum or aluminum
alloy.
[0084] Consequently, the aforementioned steps of the
method of surface-treating the aluminum alloy according
to the present invention are effective at removing scratch-
es and grinding pad marks generated on the surface of
the aluminum or aluminum alloy by mechanical grinding.
[0085] Moreover, the aluminum alloy may have a high-
gloss surface, regardless of the anodic oxidation time.

Industrial Applicability

[0086] According to the present invention, a method of
surface-treating an aluminum alloy can effectively re-
move scratches and grinding pad marks generated by
mechanical grinding.
[0087] Also, regardless of anodic oxidation time, an
aluminum alloy having high gloss can be manufactured,
and thus the present invention is industrially applicable.

Claims

1. A method of surface-treating an aluminum alloy,
comprising:

pretreating an aluminum alloy;
immersing the pretreated aluminum alloy in an
etching solution having a predetermined com-
position so that a surface of the aluminum alloy
is etched, thus forming a transparent glossy film;
subjecting the aluminum alloy having the trans-
parent glossy film to anodic oxidation, thus form-
ing an oxide film on the surface of the aluminum
alloy; and
post-treating the aluminum alloy having the ox-
ide film.

2. The method of claim 1, wherein pretreating the alu-
minum alloy comprises:

grinding the surface of the aluminum alloy; and
immersing the ground aluminum alloy in a de-
greasing solution having a predetermined com-
position to remove impurities from the surface
of the aluminum alloy.

3. The method of claim 2, wherein the degreasing so-
lution is prepared by mixing 1 L of water and 3 ~ 10%
of alkylamine ethoxylate or alcohol ethoxylate and 3
~ 10% of sulfuric acid based on a total weight thereof,
and the aluminum alloy is degreased by being im-
mersed in the degreasing solution at 50 ~ 60°C for
3 ~ 10 min.

4. The method of claim 1, wherein the etching solution
is prepared by heat-dissolving 45 ~ 475 g of acidic
ammonium fluoride in a mixed solution resulting from
mixing 1 L of water and 1 ~ 9% of boric acid based
on a total weight thereof, and the aluminum alloy is
etched by being immersed in the etching solution at
room temperature for 1 ~ 10 min.

5. The method of claim 1, wherein forming the oxide
film is performed by immersing the aluminum alloy
in a sulfuric acid electrolytic solution at 20°C and
then applying a voltage of 14 V for 50 min to form
the oxide film having a thickness of 20 ~ 22 mm.

6. The method of claim 1, wherein post-treating the alu-
minum alloy having the oxide film comprises:

coloring and polishing the surface of the alumi-
num alloy having the oxide film; and
sealing the colored and polished aluminum al-
loy.
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