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ABSTRACT OF THE DISCLOSURE, 
An improvement in the treatment of anodic oxidized 

aluminum surfaces with subsequent sealing with hot water 
or steam. The improvement comprises either an interme 
diate treatment or a combined treatment with the sealing 
of the aluminum surfaces at from 15° C. to 95° C. with a 
solution of acrylic acid and/or a polymer of acrylic acid, 
methacrylic acid or maleic acid having a speci?c viscosity 
of up to 1,=0.75 cp. in a 0.7% solution in 2 N NaOH at 
20° C. The treatment prevents the formation of sealing 
?lms without impairing the anodic oxide coating or the 
quality of the after-sealing. 

THE PRIOR ART 

Anodic oxide coatings are frequently applied to alumi 
num surfaces for the purpose of corrosion protection. 
These oxide coatings protect the aluminum surface against 
the effects of the atmosphere and other corrosive media. 
Furthermore, anodic oxide coatings are also applied so 
as to obtain a harder surface and thus improve wear resist 
ance of the aluminum. By virtue of the color of the oxide 
coatings or their readily partial colorability, particularly 
decorative effects can be achieved. 
A number of processes are known for the production 

of anodic oxide coatings on aluminum. The production of 
the oxide coatings takes place, for example, by direct cur 
rent in solutions of sulfuric acid (direct current-sulfuric 
acid process). Frequently, however, solutions of organic 
acids, such as, in particular, sulfophthalic acid or sulfa 
nilic acid or mixtures of these acids with sulfuric acid are 
used. The last mentioned processes are known, in partic 
ular, as hard anodizing processes. 

These anodically applied oxide coatings do not ful?ll 
all requirements in respect of corrosion protection, how 
ever, since they provide a porous structure. For this rea 
son it is necessary subsequently to seal the oxide coatings. 
This after-sealing is usually carried out with hot or boiling 
water or steam and is known by the name of “sealing.” In 
this way the pores are closed and thus the corrosion pro 
tection is substantially enhanced. 

In the after-sealing of anodically applied oxide coatings 
not only the pores are sealed, however, but a velvety ?lm 
of greater or lesser thickness, the so-called sealing ?lm, 
forms over the entire surface. This ?lm consists of amor 
phous aluminum hydroxide and is not resistant to handling, 
so that the decorative effect of the coating is impaired. 
For this reason it has been necessary until now to remove 
this ?lm mechanically by hand. 
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OBJECTS OF THE INVENTION 

It has now been found that these disadvantages can be 
substantially prevented if the process described below for 
the treatment of the surface of aluminum alloys by anodic 
oxidation with a subsequent sealing by steam is used. 
An object of the present invention is the development 

in the process for treating aluminum surfaces which com 
prises subjecting aluminum and aluminum alloy surfaces 
to an anodic oxidation and subsequent sealing with hot 
water or steam, the improvement selected from the group 
consisting essentially of (A) applying a solution from 0.01 
to 10 gm. per liter of an acid selected from the group con 
sisting of (1) acrylic acid at a pH of from 5 to 6 and 
(2) a polymer of acrylic acid, a polymer of methacrylic 
acid, a polymer of maleic acid, copolymers of maleic acid 
with ethylene or vinyl alcohol, and mixtures thereof, said 
polymers having a speci?c viscosity of up to 07:0.75 cp. 
in a 0.7% solution in 2 N NaOH at 20° C., to the anodic 
oxidized surfaces at temperatures of from 15° C. to 95 ° 
C. prior to said sealing and (B) applying said solution 
to the anodic oxidized surfaces simultaneously with said 
sealing with hot water. 
These and other objects of the invention will become 

more apparent as the description thereof proceeds. 

DESCRIPTION OF THE INVENTION 

The present invention, therefore, provides a process for 
the treatment of aluminum or aluminum alloy surfaces by 
anodic oxidation with a subsequent sealing by water or 
steam in which prior to the completion of the sealing, the 
said surfaces are treated at a temperature of from 15° C. 
to 95 ° C. with a solution containing acrylic acid and/or a 
polymer of acrylic acid, methacrylic acid or maleic acid 
having a speci?c viscosity of up to 17:0.75 cp. in a 0.7% 
solution in 2 N NaOH at 20° C. 

It is preferred that the said intermediate treating solu 
tion contains from 0.01 to 10 gm./liter of acrylic acid 
and/or a polymer of acrylic acid, methacrylic acid or 
maleic acid. 

In this process, acrylic acid and polymers of acrylic, 
methacrylic and maleic acid can be used. The polymers of 
maleic acid may be pure polymers or copolymers, for ex 
ample, with ethylene or vinyl alcohol. It has been found 
appropriate to use polymers Whose speci?c viscosity does 
not exceed a value of 0.75 cp. The speci?c viscosity meas~ 
ured is always that of a 0.7% solution in 2 N NaOH at 
20° C. in a Brook?eld rotary viscometer. 

Preferably the intermediate treatment is carried out 
with solutions containing polyacrylic acid and/or poly 
methacrylic acid with viscosities of from 17:0.05 to 0.2.5 
cp. 
The solution for the intermediate treatment preferably 

contains 0.1 to 10 gm./liter of the said compounds which 
may be used singly or in a mixture, though it is also 
possible to use larger quantities,,but this brings no further 
advantages. 
The above described solutions for the intermediate 

treatment preferably have a pH value situated between 
5 and 16. This pH value has proved appropriate, partic 
ularly with the polymers in that an additional pH ad 
justment is not required. Such a pH value should be ad 
justed to this value however, if for the preparation of 
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the solution, the corresponding water-soluble salts, such . 
as potassium, sodium or ammonium salts of the acids 
are used."'|In"general, sucha'procedure is not recom- ' 
mended since as a result neutral salts enter into the so 
lutions. It is more advantageous, in fact, to prepare the 
solutions with the free acids by using fully demineral 
ized or distilled or condensed water. 
The intermediate treatment is carried out at tempera 

tures between 15° C. and 95° C., preferably at temper 
atures of over 50° C., the anodized articles of alumi 
num or aluminum alloys being either dipped into solu 
tions or are sprayed with ‘the same. The duration of 
treatment is from 0.5 to 60 minutes but generally un 
der 10 minutes. Longer treatment times; however, have 
no detrimental eifect. After the intermediate treatment 
with the solutions described above, rinsing with water may 
be eifected to avoid an entrainment of substances which 
are removable by rinsing in the subsequent sealing stage. 
This rinsing is not essential, however, and no disadvan 
tages result if the aluminum parts are transferred, imme 
diately after the intermediate treatment,’ to the after 
sealing. ' ' ' 

\In a particular embodiment of this process the after 
sealing with water and the intermediate treatment are 
carried out in one operating stage. In this case the water 
provided for'the after-sealing is mixed with the said 
compounds in the speci?ed quantities and the sealing is 
carried out in the customary manner. ' 

The'after-sealing solutions may also contain additives 
known for such purposes, such as nickel acetate, in ‘small 
quantities. It is possible by the new process to prevent 
the formation of sealing ?lms without impairing the 
anodic oxide coating or diminishing the quality of the 
after-sealing. The appearance of the surface is not af 
fected by the process in accordance with the invention. 
The effects, as achieved by pretreatment and anodizing, 
remain unchanged. , 
The following examples are illustrative of the prac-' 

tice of the invention without being limitative in any 
manner. 

In the following examples the quality of the‘oxide 
coatings is determined by the so-called Testal value ac 
cording to DIN 50 949. Values which according to this 
test are above 15 are technically not satisfactory. The 
designation of the aluminum alloys in the examples is in 
accordance with DIN 1725. DIN is the abbreviation for 
"Deutsche Industrie-Norm” representing a series of stand 
ard German published test procedures. ’ 

EXAMPLE 1 

Aluminum shaped specimens (AlMgSi0.5), alkaline de 
greased and pickled in the customary manner, were 
anodically oxidized by the, hard anodizing process (thick 
ness of coating 29p.) and treated with a solution of 5.0 
gm./liter of polyacrylic acid (11=0.08 cp. in a 0.7% 
solution in 2 N NaOH at 20° C.) for 10 minutes in 
fully demineralized water at 80° C. After an intermedi 
ate rinsing the aluminum parts were sealed in hot wa 
ter (100° C., 60 minutes). After which, the specimen 
showed no sealing ?lm. The thickness of coating after 
sealing was 29“; the Testal value had dropped from over 
200 to 7.5. I , . 

EXAMPLE 2 ' ’ 

Aluminum shaped specimens (AlMg3) degreased in 
the customary manner and anodically oxidized by the 
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direct current-sulfuric acid process (thickness of coat- ‘ . 
ing 2011.) were treated with 0.2 gm./liter of polyacrylic 
acid ~('q=0.5 cp. in a 0.7% solution in 2 N NaOI-I at 
20° C.) solution in distilled water for 5 minutes at 50° 
C. After an intermediate rinsing the aluminum parts were 
sealed for. 60 minutes with steam. After this the speci 
mens showed no sealing ?lm. The thickness of coating 
after sealing was 20p. and the Testal value ‘had dropped 
from over 200 to 6.0. 

70 

a ~EXAMPLE 3 -? . > 

r. sheets (AISiS), alkaline decreased- and 
pickled in the customary manner and anodically oxidized 
by the direct current sulfuric acid-oxalic acid process 
(thickness of coating 15;»), were sealed in a 1.0 gm./ 
liter of polymethacrylic acid (11=0.10 cp. in a 0.7% 
solution in 2 N NaOH at 20° C.) solution in fully 
demineralized water for 60 minutes at 100° C. The sheets 
showed no sealing ?lm. The thickness of coating after 
the sealing was 1511.; the Testal value had dropped from 
over 200 to 10.0. 

EXAMPLE 4 
Aluminum shaped specimens (AlMgSi0.5), alkaline 

degreased and pickled in :the' customary manner- and 
anodically oxidized by the direct current sulfuric acid 
process (thickness, of coating 20 to.30;i), were sealed. in 
a solutionwhich'contained 5 gm./liter of the chemicals 
listed in the following table‘l'and which had 'been"ad~ 
justed to a pH value of 5 to 6'for 60 minutes‘ at 100° 
C., or they were pretreatedin the solution for 10 min 
utes at 80° C. and after an ‘intermediate rinsing sealed 
in hot water at 100°C. for'60 minutes. .The thickness of 
the coating remained unchanged on the different speci 
mens. The formation ‘or prevention of the sealing ?lm 
and the vvarying quality of the sealing,ldetermined on 
the basis of the Testal value, are summarizedyin the fol 
lowing table. Only when treatment in accordance with 
the present invention was carried out, 'a sealing ?lm did ' 
‘not form and a detrimental eifect‘on the after-sealing was 
avoided. 

TABLE . 

Testal value 
Chemicals present in the (DIN 50949) 
intermediate treatment after sealing Sealing ?lm‘ 

Tartaric acid ..... __- ..... -_ 200.0 Not prevented. 
Methacryli acid.-- .. -- 7.5 Do. ' ' 

Itaeonie acid---" ._ _.. ' 9.0 -Do. Polyacrylic acid (1;=0.9 in a 0.7% 25.0 Partly pre 

solution in 2 N NaO at 20°C.).- vented. 
Sodium gluconate .................. _- 70. 0 Prevented. 
Polyacrylic acid (1)=0.35 cp. in a 0.7% - 10. 0 D0. 

solution in 2 N NaOH at 20° 0.). 
Copolymer of maleic acid and vinyl 8.0 Do. 
alcohol (17=0.18 cp. in a 0. %..solu- - = ' ' ' 
tion in 2 N NaOH at 20° 0.). , 

Copolymer of maleic acid and ethyl- 9.0 ' D0. ‘ 
ene (11=0.12 cp. in a 0.7% solution x 1 
in2NNa Hat20° C.)._ , . ‘ , 

' - " - 12. 0 ' Do. Acrylic acid'.‘ ____ .; ................. .." I i 

The preceding speci?c embodiments are illustrative of 
the practice of‘jthe invention. It is to be understood,_how 
ever,‘ that other expedients known to those skilled in the 
art‘ may be’ employed without departing from the spirit 
of the invention or the scope of the appended claims. I 

I We claim: _ , , ‘ _ I 

11. In the process for treating aluminum'surfaces which 
comprises subjecting aluminum and aluminum alloy sur 
faces to an anodic oxidation and subsequent sealing with 
hot water or steam, the improvement consisting essen 
tially of applying a solution containing from 0.01 to 1.0 
gm; per liter of an acid selected from the group consist 
ing of (1) acrylic. acidat a pH of'from 5,_to ‘6" and (.2) 
a polymer of acryliclacid, a polymer of methacrylic acid, 
a polymer of maleic acid, copolymers of maleic acid with 
ethylene or vinyfalcohol, and mixtures ,thereof,.jsaid 
polymers having a speci?c viscosity of up to 17:0.75, cp. 
in‘ a 0.7% solution in 2N NaOH at 20° C.,‘ to the anodic 
oxidized surfaces‘ attemperatures of from 15° C. to 100° 
C. prior to completion of said sealing. . . 

2. Thevprocess of claim 1 wherein said acid is -se 
lectedfrom the group consisting of polyacrylic acid, poly 
methacrylic acid and mixtures thereof,vhaving' a speci?c 
viscosity of from 'r]=0.05 to 0.25 cp. , ' _~ 

3. The processof claim 1 wherein said application of 
said solution is at temperatures of over 50° C. ' _ v 

4. The process of claim l-whereinsaid application of 
said solutions to said anodic oxidized surfaces is con 
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ducted at temperatures of from 15° C. to 95° C. prior to 
subsequent sealing for a period of about 10 minutes. 

5. The process of claim 1 wherein said application of 
said solution is simultaneous with said sealing with hot 
water. 
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2,952,655 
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