
EP 0 559 830 B1 Description TECHNICAL FIELD 5      The present invention
relates to a chromate treatment composition and process of using it. The
composi- tion is particularly well suited to forming a base or undercoating
for a clear (substantially transparent) subse- quent organic based
overcoating on any metal surface, most particularly aluminum and stainless
steels. BACKGROUND ART 10 Numerous examples have appeared in recent years
of the execution of clear coatings on metals (typically aluminum and
stainless steel) for the purpose of producing a film which resists
fingerprints, corrosion, and weathering and which simultaneously exploits
the glossy appearance of the metal substrate. Clear coating in such cases
has normally required a different type of undercoating or priming treatment
from that optimized 15 for underlying typical colored paints. Colored
paints generally contain sufficient pigment to hide the appearance of any
priming orundercoating treatment used underneath them, so that the
aesthetic impact of the substrate color generated by the under- coating
treatment is a matter of little concern. However, in the case of clear
coatings, the color of the under- coating treatment directly affects the
post-painting appearance. In addition, it Is highly desirable in the case
20 of clear coatings to exploit the metallic texture of the coated metal.
As a consequence, the undercoating treat- ment normally should be colorless
or only very weakly colored. Moreover, clear coatings and color clear coat-
ings usually impose limitations on the additives (pigments and the like)
and employspecial resins (e.g., fluorine containing resins) in
contradistinction to colored paints, and as a result the known undercoating
treatments in some cases may not provide a satisfactory adherence,
corrosion resistance, and weather resistance. 25      Phosphating
treatments and chromate treatments have been heretofore employed as
undercoating treat- ments for metals which are to be painted. Phosphating
treatments are associated with the following two problems: limitations on
the treatable met- als, and reduction of the metal gloss due to the
formation of a conversion film on the metal surface. Chromate treatments
are typically divided into the following 3 categories: reaction-type
chromate treat- 30  ments, electrolytic chromate treatments, and
application- or coating-type chromate treatments. Reaction-ty- pe chromate
treatments sufferfrom limitations on the treatable metals and from the
general inability to avoid the coloration problem. Thus, when the
associated coloration Is reduced by limiting the film weight, the cor-
rosion resistance and paint adherence become unsatisfactory because the
film weight is then no longer ade- quate for these purposes. 35
Limitations on the applicable metals are not encountered in the case of
electrolytic chromate treatments, but this type of treatment has not
generally provided a satisfactory corrosion resistance. Application-type
chro- mate treatments are not limited with regard to applicable metals and
provide a relatively good post-painting performance with typical colored
paints. However, conventional application-type chromate treatments cannot
avoid the coloration problem, and conventional application-type chromate
treatments often give an unsatis- 40  factory paint adherence with the
fluorine-type paints used for contemporary clear coatings. This led to an
ex- amination of the application-type chromate treatments which have been
disclosed in the patent literature. 



Included among these are, for example, the treatments proposed in Japanese
Patent Application Laid Open [Kokai or Unexamined] Number 62-270781
[270,781/87] and Japanese Patent Application Laid Open Number 63-270480
[270,480/88]. Japanese Patent Application Laid Open Number 62-270,781 does
not give 46  a satisfactory basis for the clear coating art; coloration is
still a problem because it employs a (trivalent chro- mium)/(hexavalent
chromium) weight ratio in the range of 0.2 to 1.0. Furthermore, its paint
adherence remains unsatisfactory. On the other hand, while Japanese
PatentApplication Laid Open Number 63-270480 is silent with regard to clear
coatings, it nevertheless provides improvement with regard to
post-treatment appearance and post-painting performance. However, this
method places emphasis on obtaining a transparent whiteness 50  for the
post-treatment appearance in the case of no subsequent painting, and it
requires the addition of an inorganic colloidal compound (silica sol or
alumina sol). As a result, problems still remain with the paint adher- ence
and the long term durability after painting. In addition to these
processes, other tactics include the application of paint after only a
degreasing step and the use of silane coupling agent in the undercoating
treatment (an example of the latter is Japanese Patent 55   Publication
Number 63-35712 [35,712/88]). No coloration problem is encountered in
either approach, but the former approach suffersfrom an unsatisfactory
paintadherence, corrosion resistance, and weatherresistance while the
latterapproach suffersfrom an unsatisfactory corrosion resistance and
weather resistance, although it does have an effect on the paint adherence.
2    EP 0 55 830 B1 FR-A-25 50 551 discloses a process for treating Al
metal surfaces with the composition comprising 1 to 5   20 g/l trivalent
and hexavalent Cr in the form of [err] with 0.05 to 2 g/l [err], 1 to 20
g/l acrylic acid as the poly- mer, 0.1 to 5 g/l fluoride and 1 to 100 g/l
silica and optionally 0.1 to 100 g/l phosphate. DESCRIPTION OF THE
INVENTION 10  Problem to Be Solved by the Invention The present invention
takes as its major object the provision of a chromate treatment composition
(also called "bath"for brevity)which produces a conversion coating thatis
notonlyalmost colorless, but also exhibits an excellent paint adherence,
corrosion resistance, and weather resistance. 15 Summary of the Invention
It has been found that an excellent paint adherence could be obtained
through the addition of dry process silica and watersoluble carboxyl
containing polymer to a composition containing both hexavalent and
trivalent 20  chromium and by limiting the weight ratios of silica and
polymer relative to total chromium (sum of trivalent chromium ions and
chromium content of hexavalent chromium ions) to within specific, suitable
ranges. The addition of onlysilicaoronlywatersoluble carboxyl containing
polymerdoes affectthe paintadherence to some degree, but the addition of
both provides a remarkable Improvement in the paint adherence. The chromate
treatment bath obtained based on the preceding comprises, more preferably
consists es- 



25  sentally of, or most preferably consists of water and from 1 to 60 g/l
total chromium (total as chromium atoms for hexavalent chromium ions plus
trivalent chromium ions), phosphate ions, dry process silica, and water
solu- ble carboxyl containing polymer, with the following limits on ratios
among the various constituents: a (trivalent chromium atom)/(hexavalent
chromium atom) weight ratio in the range from 0.6 to 2.5, a (phosphate
ion)/(total chromium atoms In hexavalent chromium ions and trivalent
chromium ions) 30  weight ratio in the range from 0.5 to 4.5, a (dry
process silca)/(total chromium atoms in hexavalent chromium ions and
trivalent chromium ions) weight ratio In the range from 0.1 to 5.0, and a
(water soluble carboxyl containing polymer)/(total chromium atoms In
hexavalent chromium ions and 35  trivalent chromium ions) weight ratio in
the range from 0.01 to 1.0. Details of Preferred Embodiments of the
Invention The treatment bath under consideration can be prepared as
follows: Chromic anhydride and phosphoric 40  acid are dissolved in water,
part of the hexavalent chromium ion is then reduced to trivalent chromium
ion using a reductant, and the dry process silica Is subsequently dispersed
in the bath and the water soluble carboxyl containing polymer is dissolved
in the bath. The specific technique for preparing the treatment bath should
be selected as appropriate. The chromic anhydride can be replaced by
dichromate, chromate, or any other water soluble hexavalent chromium
containing substance. The phosphoric acid can be replaced by other
phosphate 45  ion containing compounds, such as the polyphosphoric acids,
ammonium phosphate, etc. (The stoichlometric equivalent as phosphate ions
of any type of phosphorus containing anions or acids present Is considered
as the total phosphate for the purpose of calculating the ratios specified
above.) The reductant may be selected as appropriate from compounds which
exhibit a reducing activity, such as hydrogen peroxide, alcohols such as
methanol and the like, polyvinyl alcohol, starch, tannic acid, hydrazine,
etc. 50     Suitable silicas comprise dry process silicas with an average
primary particle diameter of 7 to 100 nm. The useofwet process silica
(silicasol) as the silica tends to resultin blistering in post painting
waterresistance testing, although the post-treatment appearance will
normally be clear. The water soluble carboxyl containing polymer is
selected from the polymers and copolymers of acrylic acid and methacrylic
acid. Suitable polymers of this type are commercially available. 55
The bases for the restrictions imposed on the composition of the chromate
treatment bath of the present invention are considered below. A total
chromium concentration less than 1 g/l cannot usually produce an adequate
film weight, and the corrosion resistance, adherence, and weather
resistance will be inferior as a result. When 60 g/l is exceeded, the film
weight becomes too large and the color becomes noticeable. When the
(trivalent chromium atoms)/(hexavalent chromium atoms) weight ratio falls
below 0.6, the resulting film takes on noticeable color because too much
hexavalent chromium ion is present. When this ratio exceeds a value of 2.5,
the corrosion 3    



EP 0 559 830 B1 resistancewill be inferior becausetoo little hexavalent
chromium ion Is present. When the (phosphate ion)/(total 5   chromium
atoms) weight ratio is less than 0.5, the film assumes a noticeable color.
On the other hand, the secondary adherence and weather resistance will be
poor when this ratio takes on values in excess of 4.5. When the
(silica)/(total chromium) ratio is less than 0.1, the film's primary and
secondary adherence will be inferior because an adequate silica add-on will
not be obtained. When this ratio assumes values in excess of 5.0, the
primary and secondary adherence will be inferior due to the presence of too
much silica. 10     With respect to the (water soluble carboxyl containing
polymer)/(total chromium) weight ratio, values less than 0.01 result in an
unsatisfactory primary and secondary adherence while values in excess of
1.0 result in an inferior secondary adherence and weather resistance. Film
formation using the treatment bath according to the present Invention will
now be considered. This treatment bath is preferably applied orcoated so as
to produceon the clean metal surface a conversion coating 15 containing
from 5 to 60 milligrams of chromium per square meter of surface treated
(hereinafter abbreviated as "mg/[err]), and this is followed by drying
without a water rinse and then preferably by application of the par-
ticular clear coating desired. The application method is suitably selected
from such methods as roll coating, immersion coating, and wringer roll
coating. The treatment bath under consideration is superbly qualified for
use within the realm of clear coating, but 20 of course it can also be used
as an undercoating for ordinary pigmented paints. The present invention
will be explained below in greater detail through Illustrative,
non-limiting examples and comparison examples. Examples and Comparison
Examples 25 (1) Preparation of the chromate treatment baths Example 1 30
50 grams ("g") of chromic anhydride and 41 g of phosphoric acid (75%
aqueous solution) were dissolved in 500 g of water. This aqueous solution
was reduced with starch to a (trivalent chromium atoms)/(hexavalent
chromium atoms) weight ratio of 1:1. 50 grams of dry process silca
(AEROSIL[err] 200 from Nippon Aerosil Ka- bushiki Kaisha) was then
dispersed into this bath, followed by dissolution Into the dispersion thus
obtained of 25g of polyacrylic acid (JULYMER-AC-10H[err](20 % solids)from
Nippon Junyaku Kabushiki Kaisha). The treat- 35  ment bath was subsequently
brought to a total of 1 liter ("L") by the addition of water. Example 2 A
treatment bath was prepared as in Example 1, but in this case using
polymethacrylic acid (JULYMER- 40 AC-30H[err] (20 % solids) from Nippon
Junyaku Kabushiki Kaisha) instead of the polyacrylic acid. Examples 3 to 12
Treatment baths were prepared as in Example 1, but using the respective
component quantities given in 45  Table 1. Comparison Examples 1 to 9
Treatment baths were prepared as in Example 1, but using the component
quantities reported in Table 1. 50 



Comparison Example 10 A treatment bath was prepared as in Example 1, but in
this case replacing the dry process silica with a wet process silica
(SNOWTEX[err] O{ 20 % solids} from Nissan Chemical Industries, Ltd.). 55
(2) Processing of the test samples The chromate coating baths prepared as
above were each applied by roll coating to the surface of alumi- num (Type
A3005) and stainless steel sheet (Type SUS304) using the process sequence
outlined below: Alkaline degreasing [err]water rinse [err] roll squeegee
[err] drying [err] chromate application [err] roll squeegee [err] drying
(without rinsing) [err] painting [err] baking. 4    EP 0 559 830 B1 5 Table
1. Composition of the treatment baths 10 example       total    hexavalent
trivalent  phosphate          silica chromium  chromium  chromium
Ion 15   _                  g/l          g/1       g/l
g/l 1          26           13          13         30         dry-method 50
20           2           26          13          13          30
dry-method 3           52          26          26          60
dry-method 100 25           4            5           2.5         2.5
6        dry-method 10 5          26           16          10          30
dry-method 5 0 30 7          26           13          13         110
dry 8          26           13          13          15        dry-method 9
26           13          13          30        dry-method 40
100 10         26           13          13          30        dry-method 11
26          13           13         30         dry-method 12          26
13          13         30         dry-method 50 (Table 1 is continued on
the next page) 



55 5    EP 559 830 B1 5 Table 1. Composition of the treatment baths 10
(Continued from the vrevious  page) example   water-  [err] phosphate
dry-    water-soluble soluble            ion/    method     polymer/
polymer           total Cr   silica/   total Cr 15                polymer 1
PAA  5    1.00       1.15     1.92        0.19 20       2      PMA  5
1.00       1.15     1.92        0.19 3     PAA  5    1.00       1.15
1.92        0.19 25 4     PAA   1    1.00      1.20     2.00        0.20 5
PAA  5    0.63       1.15     1.92      0.19 30 6     PAA  5    2.25
1.15     1.92        0.19 7     PAA  5    1.00       4.23     1.92
0.19 8     PAA  5    1.00       0.58     1.92        0.19 9     PAA  5
1.00       1.15     3.85        0.19 40 10    PAA, 5    1.00       1.15
0.19         0.19 11    PAA 20    1.00       1.15      1.92        0.77 12
PAA   1    1.00      1.15      1.92        0.04 50   PAA = polyacrylic acid
PMA = polymethacrylic acid (Table 1 is continued on the next page) 55 6
EP 0 559 830 B1 5 Table 1. Composition of the treatment baths 



10                         (Continued from the previous page) comparison
total    hexavalent trivalent  phosphate             silica example
chromium  chromium  chromium              ion 15                     g/1
g/1         g/l         g/l            g/l 1         100          50
50         115         dry-method 20          2            0.5         0.25
0.25        0.6      dry-method 3           26           6          20
30        dry-method 4          26           20           6          30
dry-method 5          26           13          13        150
dry-method 30 6          26           13          13          10
dry-method 7          26           13          13          30
dry-method 8         26           13          13         30
dry-method 40        9           26          13          13          30
dry-method 10         26           13          13         30
wet-method 45    (Table 1 Is continued on the next page) 50 55 7    EP 0
559 830 B1 5 10                    Table 1. Composition of the treatment
baths (Continued from the Previous page) comparison   water-   [err]
phosphate    dry-             water-soluble example    soluble
ion/      method        polymer/ 15                  polymer
total Cr     silica/        total Cr g/l 1      PAA  20       1.00
1.15        1.92           0.20 20 2       PAA  0.1      1.00       1.20
1.92            0.20 3       PAA   5       3.33       1.15        1.92
0.19 25 4       PAA   5       0.30       1.15        1.92            0.19 5
PAA   5       1.00       5.77        1.92           0.19 6       PAA   5
1.00       0.38        1.92            0.19 7    PAA   5       1.00
1.15        0.04           0.19 



8     PAA  30            1.00        1.15       1.92            1.15 40
9       PAA  0.1      1.00       0.96        0.96            0.004 10
PAA   5       1.00       1.15        1.92           0.19 PAA = polyacrylic
acid 50 Forthe stainless steel sheet, alkaline degreasing in the process
sequence outlined above consisted of im- mersion for 1 minute in a 2 %
aqueous solution of FINECLEANER[err] 4360 (from Nihon Parkerizing Company,
55   Limited) at [err]. For the aluminum, degreasing was by immersion for 1
minute in a 2 % aqueous solution of FINECLEANER[err] 315 (from Nihon
Parkerizing Company, Limited) at [err]. For the aluminum, painting in the
process sequence outlined above consisted of applying a 10 [err] thick
polyester clear coating; for stainless steel, it was a 10 micron thick,
fluorine-type coating. 8    EP 0559830 B1 (3) Performance evaluation
testing 5 (a) appearance evaluation The color was visually evaluated after
clear coating and is reported according to the following scale: + + no
color +    slight coloration 10      x    coloration x x  substantial
coloration (b) paint adherence Primary adherence The painted sheetwas
OT-folded, peeled with cellophane tape, and the residual filmwas then
visually 15      evaluated. Secondary adherence The painted sheet was
immersed in boiling water for 2 hours and then evaluated as for the primary
adherence. Evaluation of both primary and secondary adherence was reported
according to the following scale: 20      + +  no film peeling +    slight
peeling over part of the surface x    peeling over part of the surface xx
substantial peeling (c) corrosion resistance 25         A cut was scribed
through the paint film to the base metal. This was followed by salt-spray
testing for 2,000 hours (aluminum) or for 5,000 hours (stainless steel
sheet). The development of rust at both the cut 



and over the entire surface was visually evaluated and reported according
to the following scale: ++   no rusting +    modest rusting over part of
the surface 30      x    rusting over part of the surface x x  substantial
rusting (d) weather resistance The paint film was scribed with a cut
through to the base metal, followed by exposure in a Sunshine
Weather-O-Meter for 500 hours (aluminum) or for 2,000 hours (stainless
steel sheet). Film exfoliation at 35      both the cut and over the entire
surface was then visually evaluated and reported according to the following
scale. + + no film exfoliation +    slight exfoliation over part of the
surface x    exfoliation over part of the surface 40      x x  substantial
exfoliation The test results are reported in Table 2. They confirm that the
chromate baths according to the present invention have excellent properties
for application as a preparation for dear coating. 45 55 9    EP 0 559 830
B1 5 Table 2. Test results 10 material                       stainless
steel Cr    coating    1       2     corrosion  weather 15     example
add-on  appear-  adher-  adher- resistance resistance ance    ence    ence
[err] 1        30     ++       ++      ++       ++        ++ 20 2        30
++       ++                      ++ +         ++ 25          3        60
+      +        ++       ++        ++ 4         6     ++      ++   ++
++        + 30                   30       +      ++      ++ 6        30
++                ++      + + 35 



7        30          + + 8        30      + 40 9           30       +
+           + +       + + 10       30              +        +       ++ 11
30          ++     ++        +        ++ 50         12        30     ++
+ +       ++ (Table 2 is continued on the next page) 55 10    EP 559 830 B1
5 Table 2. Test results 10     _                (Continued from the
previous page) material         aluminum 15                  Cr    coating
[err]         corrosion  weather example   add-on  appe-  adher-  adher-
resistance resistance ance    once    ence [err] 20         1         30
+ +      + +      + +       + +        + + 2        30     + +      ++
+ +       + +        + + 25         3        60       +      ++      ++
++ 4         6     ++      ++       ++       + 0        30             + +
+ +      + + 6        30     + +       .       ++       ++       + + 7
30     + +      ++       ++       + +      + + 40           8      so
+       + +     + +     + ++ 9        30     +        +        +       ++
+ + 45        10        30     + +                +       + +   ++ 11
30       + +      + +       +        +         + 50 12       30     + +  +
+                     +        + + (Table 2 is continued on the next page)
55   



EP 0 559 830 B1 5 Table 2. Test results 10                      (Continued
from the previous page) material                         stainless steel 15
Cr    coating    [err]           corrosion  weather comparison add-on
appear-  adher-  adher-  resistance resistance example             ance
ence    ence [err] 20         1        115      x x       +        +
++         + 2          3     + +       xx       xx         +        xx 25
3         30     + +                x         +          X 4         30
x x        +        +                    + 5         30    + +    x
x x        + +        x x 35         6         30      x        +        +
++         + 7        30      + +      x        x        + +        x 40
8        30      + +        +       x x          +       x x 9        30
+ +       x       X         + +       x 45 10        30      + +       x
x x        ++         + (Table 2 is continued on the next page) 50 55 12
EP 0 559 830 B1 Table 2. Test results 10
(Continued from the previous page) material
aluminum 15 Cr      coating      [err]               corrosion   weather
comparison  add-on   appear-   adher-   adher-  resistance resistance
example                 ance       ence      ence [err] 



1         115        xx               +          +                  + 2
3    + +           x x        xx         xx           xx 25 3
30                              +        x x         x x           x 4
30        x x         +          +                       + 30 5          30
+ +    xx    xx                      xx           xx 35          6
30        x          +          +           +            + 7          30
+ +        x          x           +            x 40          8           30
+ +            x         xx           x           xx 9          30    + +
x          x           +            x 45 10         30        + +
x         x x          +            + 50 55 Claims 1. A liquid composition
of matter consisting essentially of water, a source providing dissolved
anions con- taining hexavalent chromium atoms, a source providing dissolved
trivalent chromium cations, and a source of dissolved phosphate ions, and
optionally a reductant for hexavalent chromium characterized In that the
composition also contains dry process silica and water soluble polymer
selected from the group 13    EP 0 559 830 B1 5 Table 2. Test results 10
(Continued from the previous page) material
aluminum 15 Cr      coating       [err]               corrosion   weather
compariso   add-on   appear-   adher-   adher-  resistance  resistance
example                  ance       ence       ence 20 1         115
xx           +          +           +            + 2            3    ++
xx    xx               x x            x x 25 3           30   + +
+         xx          xx            x 4           30    xx              +
+           +            + 



5           30    + +        x x                  x x          xx
xx 6           30        x           +          +           +             +
30       + +          x          x           +            x 40           8
30       +            x         xx           x            xx 9          30
+ +          x          x           +            x 45 10          30
+ +           x         xx           +             + 50 55 Claims 1. A
liquid composition of matter consisting essentially of water, a source
providing dissolved anions con- taining hexavalent chromium atoms, a source
providing dissolved trivalent chromium cations, and a source of dissolved
phosphate ions, and optionally a reductant for hexavalent chromium
characterized in that the composition also contains dry process silica and
water soluble polymer selected from the group 13    EP 0559830 B1
consisting of polymers and copolymers of acrylic acid and methacrylic acid
and in that: 5         (A) the concentration of the total of hexavalent and
trivalent chromium atoms is in the range from 1 to 60 g/l; (B) the
(trivalent chromium atom)/(hexavalent chromium atom) weight ratio is in the
range from 0.6 to 2.5; (C) the (phosphate lon)(total chromium atoms in
hexavalent chromium ions and trivalent chromium 10        ions) weight
ratio is in the range from 0.5 to 4.5; (D) the (dry process silica)/(total
chromium atoms in hexavalent chromium ions and trivalent chromium ions)
weight ratio is in the range from 0.1 to 5.0; and (E) the ratio of the
weight of the specified water soluble polymer in the composition to the
weight of the chromium atoms In the total of the hexavalent chromium ions
and trivalent chromium ions in the 15        composition is in the range
from 0.01 to 1.0. 2. A process for treating a metal surface, comprising
contacting the metal surface with a liquid composition of matteraccording
to claim 1 and subsequently drying the surface so contacted, without any
intermediate rinsing between contacting and drying. 20 3. A process
according to claim 2, wherein the metal treated is aluminum or stainless
steel. 4. A process according to claim 3 In which the contacting is for a
sufficient time to deposit a coating con- taining from 5 to 60 milligrams
of chromium per square meter of metal surface treated. 25  5. A process
according to claim 2 in which the contacting is for a sufficient time to
deposit a coating con- 



taining from 5 to 60 milligrams of chromium per square meter of metal
surface treated. 6. A process according to any one of claims 2 - 5,
comprising an additional step of covering the contacted and dried surface
with a clear organic based protective coating. 30 Patentanspriche 1.
Fl~ssige Material-Zusammensetzung, im wesentlichen bestehend aus Wasser,
einer Quelle, die gel8ste, 35      sechswertige Chromatome enthaltende,
Anionen bereitsatlit, und einer Quelle, die gelOste dreiwertige
Chromkationen bereitstellt und einer Quelle aus geloSten Phosphat-lonen,
und ggf. einem Reduktons- mittel fOr sechowertiges Chrom, dadurch
gekennzeichnet, dalB die Zusammensetzung such Trocken-
Prozel-Siliclumdioxid und wasserlosliches Polymer enthilt, ausgewahit aus
der Gruppe bestehend aue Polymeren und Copolymeren der Acrylsaure und
Methacrylsaure, und in der 40        (A) die Konzentratlon aller
sechewertigen und dreiwertigen Chromatome im Bereich von I bis 60 g9l
liegt, (B) das (dreiwertiges Chromatoml(sechswertiges
Chromatom)-Gewichtsverhaltnis im Bereich von 0,6 bis 2,5 llegt, (C) das
(Phosphation/Gesamt-Chromatome in sechswertigen Chromionen und dreiwertigen
Chrom- 4C        ionen)-Gewichtsverhaltnis Im Bereich von 0,5 bis 4,5 Iegt,
(D) das (Trocken-Prozea-Silidumdioxid/(Gesamt-Chromatome in sechswertigen
Chromionen und dreiwertigen Chromionen)-Gewichtsverhaltnis im Bereich von
0,1 bis 5,0 liegt und (E) das VerhAltnis des Gewlchts des spezifizierten,
wasserloslichen Polymers In der Zusammenset- zung zum Gewicht der
Chromatome In der Gesamtheit der sechewertigen Chromlonen und dreiwerti- 56
gen Chromionen In der Zusammensetzung im Bereich von 0,01 bis 1,0 ist. 2.
Verfahren zur Behandlung elner Metalloberflache, umfassend des
In-Kontakt-Bringen der MetalloberflIi- che miteinerflfissigen
Materlal-Zusammensetzung gemalAnspruch 1 und anschliesendes Trocknen der so
in Kontaktgebrachten Oberflache, ohne irgendein dazwischenliegendes Spulen
zwlschen dem In-Kon- 55      takt-Bringen und Trocknen. 3. Verfahren gemaB
Anspruch 2, worin des behandelte Metall Aluminium oder rostfreier Stahl Lt.
4. Verfahren gemAlM Anspruch 3, worin das In-Kontakt-Bringen wahrend einer
Zeitspanne erfolgt, die aus- relcht, um elne Beschichtung abzuscheiden, die
5 bis 60 mg Chrom pro m2 der behandelten Metallober- flache enthalt. 14
EP 0 559 830 B1 5. Verfahren gemrln Anspruch 2, worin das
In-Kontait-Bringen wahrend einerZeltspanne erfolgt, die aus- 5
reicht, um eine Beschichtung abzuscheiden, die 5 bis 60 mg Chrom pro m2 der
behandeltn Metallober- flacho enthilt. 6. Verfahren gemal Irgendelnem
derAnsprfiche 2-5, umfassend sine zusatzliche Stufe des Beschichtbns 



der in Kontakt gebrachten und getrockneten Oberflache mit einer Idaren
Schutzschicht auf organischer 10      Basis. Revendicatlons s5  1.
Composition liquid. de matiere consistant essentiellement d'eau, d'une
source fournissant des anions dissous contenant dos atomes de chrome
hexavalent, une source fournissant des cations de chrome tri- valent
dissous, et une source d'ions phosphate dissous, et facultativement un
agent riductsur pour le chrome hexavalent, caract6risee en co quo la
composition contient egalement de la silica de procede A sec et un polymere
hydrosoluble choisi dans le group. constitu6 par des polymbres et des
copolymbres 20      de l'acide acrylique et de I'acide methacrylique et en
ce quo: (A) la concentration du total d'atomes de chrome hexavalent,
trivalent se situe dans la plage de I A 60 glf; (B) le rapport pond6ral
(atoms de chrome trivalent)l(atome de chrome hexavalent) se situo dans la
pla- ge de 0,6 A 2,5; 25        (C) le rapport pond6ral (ion
phosphate)/(atomes de chrome total dans les ions de chrome hexavalent et
lea Ions de chrome trivalent) se situe dans la plage de 0,5 a 4,5; (D) Is
rapport pond6ral (si lice proc6d6 A sec)/(atomes de chrome total dans les
ions de chrome hexa- valent et dans lea Ions de chrome trivalent) se situe
dans la plage de 0,1 a 5,0; et (E) le rapport entre le polds du polymere
hydrosoluble speclfil dans la composition et s poW'ds des 30        atomes
de chrome dans Is total des ions de chrome hexavalent et des ions de chrome
trivalent dans la composition se situe dans la plage de 0,01 Jusqu'A 1,0.
2. Procwde pour le traitement d'une surface metallique, comprenant la mise
en contact de la surface m6- tallique avec une composition liquid. de
matibre solon la revendication 1, et ensulte le s6chage de la sur- S5
face ainsi mise on contact sans ringage intormddlaire entre la miss en
contact et le sechage. 3. Proc6de solon la revendication 2, dans lequel le
metal traite est de l'aluminium ou de l'acibr inoxydable. 4. Procdd solon
la revendication 3, dans lequel la mise en contact s'effectue sur une durne
suffisante pour d6poser un revAtement contbnant de 5 A 60 mg de chrome par
metre carre de surface metallique trait6e. 5. Proced6 solon la
revendication 2, dane lequel la miss on contact s'effectue pendant une
durne suffisante pour deposer un revOtement contenant de 5 A 60 mg de
chrome par mbtre carre de surface metallique trait~e. 45  6. Procede solon
lune quelconque des revendications 2 - 5, comprenant une etape
supplimentaire de ro- vOtment de la surface miss en contact et sechee avec
un revitement protecteur A base organique, lim- pide. 50 55 15    


