Office de la Proprieté Canadian CA 2207932 C 2007/05/08

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 207 932
Findustrie Canada Industry Canada 12 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 1995/12/05 (51) CLInt./Int.Cl. C23C 22/78(2006.01),
(87) Date publication PCT/PCT Publication Date: 1996/06/13 C23C 22736 (2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 200/7/05/08 WENDEL THOMAS. DE:
(85) Entree phase nationale/National Entry: 199//06/03 WIETZORECK, HARDY, DE:
(86) N° demande PCT/PCT Application No.: EP 1995/004774 BITTNER, KLAUS, DE;
] o o | SCHIEFER, PETER, DE;
(87) N® publication PCT/PCT Publication No.: 1996/017977 SCHINZEL. MARCUS, DE:
(30) Priorité/Priority: 1994/12/09 (DEP 44 43 8382.6) HULSMANN, HELMUT, DE

(73) Proprietaire/Owner:
CHEMETALL GMBH, DE

(74) Agent: ROBIC

(54) Titre : PROCEDE D'APPLICATION DE REVETEMENTS DE PHOSPHATE SUR DES SURFACES METALLIQUES
54) Title: METHOD OF APPLYING PHOSPHATE COATINGS TO METAL SURFACES

(57) Abrégée/Abstract:

The proposed method of applying phosphate coatings to surfaces of zinc, iron, aluminium or alloys of those metals, involves
wetting the surfaces with a phosphatising solution which contains no sub-group 5 or 6 elements, 0.5-8 g/l nickel, 2-20 g/l
manganese, 18-170 g/l phosphate (in the form of P,O.) and has an acid number of 0.4-0.8. The wetting Is done In such a way

that, after the subsequent drying-on process, a phosphate layer with a weight per unit area of 0.3-3.0 g/m? is produced. In the case
of surfaces of iron, aluminium or alloys thereof, the phosphatising solution must contain 0.5-5.0 g/l of zinc. In the case of zinc or
zinc alloy surfaces, the solution need not, and preferably should not, contain zinc. The process according to the invention can be
used to particular advantage in the phosphatisation of zinc-plated or zinc alloy-plated steel strip.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02207932 1997-06-03

PCT WELTORGANISATION FUR GEISTIGES EIGENTUM )
Internationales Biiro -

INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG UBER DIE
INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES PATENTWESENS (PCT)

(51) Internationale Patentklassifikation © : (11) Internationale Verdffentlichungsnummer: WO 96/17977

C23C 22/18, 22/36 (43) Internationales

Veréffentlichungsdatum: 13. Juni 1956 (13.06.96)
(21) Internationales Aktenzeichen: PCT/EP95/04774 | (81) Bestimmungsstaaten: AU, CA, CN, JP, KR, MX, US,
europdisches Patent (AT, BE, CH, DE, DK, ES, FR, GB,
(22) Internationales Anmeldedatum: 5. December 1995 (05.12.95) GR, IE, IT, LU, MC, NL, PT, SE).
(30) Priorititsdaten: Veroffentlicht
P 44 43 882.6 9. December 1994 (09.12.94) DE Mit internationalem Recherchenbericht,

Vor Ablauf der fiir Anderungen der Anspriiche zugelassenen
Frist. Verdffentlichung wird wiederholt falls Anderungen
(71) Anmelder (fiir alle Bestimmungsstaaten ausser US): MET- eintreffen.
ALLGESELLSCHAFT AKTIENGESELLSCHAFT
[DE/DE]; Reuterweg 14, D-60323 Frankfurt am Main (DE).

(72) Erfinder; und

(75) Erfinder/Anmelder (nur fiir US): WENDEL, Thomas
[DE/DE]; Advrille Strasse 11, D-65824 Schwalbach (DE).
WIETZORECK, Hardy [DE/DE]; Oeserstrasse 127, D-
65934 Frankfurt am Main (DE). BITTNER, Klaus [DE/DE]:
Berger Strasse 329, D-60385 Frankfurt am Main (DE).

SCHIEFER, Peter [DE/DE]; Leerbachstrasse 101, D-60322
Frankfurt am Main (DE). SCHINZEL, Marcus [DE/DE];

Am Hohlberg 5, D-61462 Kdnigstein (DE). HULSMANN,
Helmut [DE/DE)]; Stdhang 9, D-57223 Kreuztal (DE).

(74) Gemeinsamer Vertreter: METALLGESELLSCHAFT AK-
TIENGESELLSCHAFT; Reuterweg 14, D-60323 Frankfurt
am Main (DE).

(54) Title: METHOD OF APPLYING PHOSPHATE COATINGS TO METAL SURFACES

(54) Bezeichnung: VERFAHREN ZUM AUFBRINGEN VON PHOSPHATUBERZUGEN AUF METALLOBERFLACHEN

(57) Abstract

The proposed method of applying phosphate coatings to surfaces of zinc, iron, aluminium or alloys of those metals, involves wetting
the surfaces with a phosphatising solution which contains no sub-group 5 or 6 elements, 0.5-8 g/1 nickel, 2-20 g/l manganese, 18-170 g/l
phosphate (in the form of P20s) and has an acid number of 0.4-0.8. The wetting is done in such a way that, after the subsequent drying-on
process, a phosphate layer with a weight per unit area of 0.3-3.0 g/m? is produced. In the case of surfaces of iron, aluminium or alloys
thereof, the phosphatising solution must contain 0.5-5.0 g/l of zinc. In the case of zinc or zinc alloy surfaces, the solution need not, and
preferably should not, contain zinc. The process according to the invention can be used to particular advantage in the phosphatisation of
zinc-plated or zinc alloy-plated steel strip.

(87) Zusammenfassung

Das Verfahren zum Aufbringen von Phosphatiiberziigen auf Oberflichen von Zink, Eisen, Aluminium oder deren Legierungen sieht
vor, die Oberfldchen mit einer Phosphatierungsldsung, die frei von Elementen der 5. und 6. Nebengruppe des Periodischen Systems der
Elemente ist, 0,5 bis 8 g/l Nickel, 2 bis 20 g/l Mangan, 18 bis 170 g/l Phosphat (berechnet als P20s) enthilt, und einen S-Wert von 0,4
bis 0,8 aufweist, in der Weise zu benetzen, daB nach dem unmittelbar anschlieBenden Auftrocknen ein Phosphatschichtgewicht von 0,3
bis 3,0 g/m? resultiert. Die Phosphatierungsidsung enthilt im Falle der Phosphatierung von Oberfléichen aus Eisen, Aluminium oder deren
Legierungen notwendigerweise 0,5 bis 5 g/1 Zink. Im Falle der Phosphatierung von Oberflichen aus Zink oder Zinklegierungen ist ein
Zinkgehalt nicht erforderlich, vorzugsweise ist sie zinkfrei. Das erfindungsgem#Be Verfahren findet mit besonderem Vorteil Anwendung
auf die Phosphatierung von verzinktem oder legierungsverzinktem Stahlband.
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A 7713

Translation of PCT/EP95/04774

Method of Applying Phosphate Coatings to Metal Surfaces

Description

This invention relates to a method of applying phosphate
coatings to surfaces of zinc, iron, aluminium or the alloys
thereof by wetting with a divalent phosphatizing solution
containing cations and phosphate and subsequent drying-on of
the liquid £ilm.

In the metal-processing industry, the method of producing
phosphate coatings by means of aqueous zinc phosphate solu-
tions is employed on a large scale. The phosphate layers pro-
duced by means of this method on the treated metal surfaces
are particularly useful to facilitate sliding, as a prepara-
tion for the chipless cold working and for protection against
corrosion and as a surface for applying lacquer.

Such phosphatizing solutions usually have a pH-value between

1.8 and 3.8 anc contain zinc and phosphate ions as main com-
ponents. In addition to the cation zinc further cations may
be preéent; e.g. ammonium, calcium, cobalt, iron, potassium,
copper, sodium, magnesium, manganese. To accelerate the for-
mation of the phosphate layer, oxidants such as bromate,
chlorate, nitrate, nitrite, organic nitro compounds, perbo-
rate, persulfate or hydrogen peroxide are generally added to
the phosphatizing solutions. To optimize the layer formation
on certain materials, there is for instance added fluoride,

silicofluoride, boron fluoride, citrate and tartrate. Due to

the large number of individual components and their possible
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combinations there is obtained a plurality of different compositions of the

phosphatizing solutions.

A special type of phosphatizing method is represented by what is called the low-
zinc methods. The phosphatizing solutions used here contain zinc In
concentrations of only about 0.4 to 1.7 g/l and in particular on steel produce
phosphate layers with a high content of phosphophyllite, which provides for a
better lacquer adhesion and a higher resistance to sub-surface corrosion of the
lacquer than is commonly achieved through formation of phosphate layers on
the basis of hopeite from phosphatizing solutions with a higher zinc content
(German patent No. DE 22 32 067, European patents Nos. EP 00 15 021; EP O
039 093: EP 0O 056 881 and EP 0 064 790; and K. Wittel: "Moderne
Zinkphosphatierverfahren-Niedrig-Zink-Technik", Industrie-Lackierbetrieb, 5/83,
p. 169 and 6/83, p. 210).

A comparatively novel development are the phosphatizing methods which
among experts are referred to as trikation methods. These are low-zinc
phosphatizing methods, where by using nickel in amounts of e.g. 0.3-2.0 g/l and
manganese in amounts of e.g. 0.5-1.5 g/l phosphate coatings are obtained
which are characterized by an increased alkali resistance and are thus important

for cathodic electro-dipcoating, in particular of car bodies.

Especially for phosphatizing galvanized or hot-dip galvanized steel strip,
methods have been developed which allow the formation of a phosphate layer
corresponding to the trikation method within a contact time of 3-8 sec.
(European patent No. EP 0 111 246).

The above-mentioned phosphatizing methods have in common that the
phosphatizing solution is brought in contact with the workpiece surfaces to be
treated by dipping, flow coating or spraying. After the chemical reaction and
upon formation of the firmly intergrown crystalline phosphate layer, the removal

of phosphatizing chemicals remaining on the surface requires a rinsing
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treatment, which is usually performed in several stages. As a result, rinsing
solutions are produced, which cannot be disposed of in this form, but must

rather be supplied to a liquid-waste disposal system.

Although various suggestions were made for reducing or totally eliminating the
amounts of rinsing water, rinsing in what is called a rinsing water cascade for
iInstance involves a considerable reduction of the rinsing water produced. A
processing of the rinsing waters even produced in a reduced quantity is,
however, inevitable. To avoid rinsing waters it has been proposed to employ a
zinc phosphatizing method, whose phosphatizing solutions are composed such
that virtually all components can be precipitated by means of calcium hydroxide.
In this way, the processing of the rinsing water is facilitated considerably, and at
the same time this method has the advantage that water of sufficient quality can
be recovered for the process (see German patent No. DE 23 27 304). However,
such a process has the disadvantage that due to the request for a precipitability
of the constituents of the phosphatizing solution the freedom for the adaptation
of the composition of the phosphatizing solution to practical requirements is
greatly restricted. Finally, methods of producing a conversion coating are known,

where after a possibly necessary cleaning and rinsing with water coating

- solutions are applied and subsequently dried-on. The application of the

treatment solution can be effected by dipping or spraying with subsequent
squeezing off the excess solution or by means of roll coating, where only the
required amount of liquid is applied onto the metal surface. The process of
drying on, which is performed subsequent to the application of the treatment
liquid, can in principle already be effected at room temperature. In general, it is,
however, common practice to employ higher temperatures, where preferably
temperatures between 50 and 100°C are chosen. Such method designed for the
preparation of metal surfaces for the subsequent coating with organic layers
consists in wetting the metal surface with a phosphatizing liquid that has a pH-
value of 1.5 to 3, is free from chromium and in addition to metal phosphate

contains soluble molybdate, tungstate, vanadate, niobate and/or tantalate ions
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(see European patent No. EP 0 015 020). The cationic component of the metal
phosphate in solution may be formed by calcium, magnesium, barium,

aluminum, zinc, cadmium, iron, nickel, cobalt and/or manganese.

One disadvantage of the last-mentioned method is that due to the required
additions of molybdate, tungstate, vanadate, niobate and tantalate ions the
method is more expensive than the conventional phosphatizing methods, and
another disadvantage is that the phosphate coatings obtained do not satisfy all
the requirements existing today, e.g. as regards the alkali resistance and thus
resistance in a subsequent cathodic electro-dipcoating as well as the desired
corrosion resistance, in particular in conjunction with a subsequent lacquer

coating.

It is the object of the invention to provide a method for applying phosphate
coatings to surfaces of zinc, iron, aluminum or the alloys thereof, which does not
have the known, in particular the aforementioned disadvantages, is nevertheless

iInexpensive and easy to perform and leads to high-quality phosphate coatings.

This object is obtained in that the method as described above is designed in
accordance with the invention such that the surfaces are wetted with a
phosphatizing solution, which is free from elements of sub-groups 5 and 6 of the
Periodic Table, contains:

0.5 to 8 g/l nickel,

2 to 20 g/l manganese,

18 to 170 g/l phosphate (calculated as P2Og5),
and has an acid number of 0.4 to 0.8, such that upon drying-on, a phosphate

layer with a weight per unit area of 0.3 to 3.0 g/m2 is obtained, where in the
case of phosphatizing surfaces of iron, aluminum or the alloys thereof the
phosphatizing solution necessarily contains 0.5 to 5 g/l zinc, and in the case of
phosphatizing surfaces of zinc or zinc alloys the phosphatizing solution may

contain zinc ions.
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In other words, the present invention relates to a method of applying a
phosphate coating to a surface selected from the group consisting of iron and
aluminium, which consists essentially of the steps of:

(a) wetting the surface with an aqueous phosphatizing solution having an
acid number of 0.4 to 0.8, which is free from elements of sub-groups 5 and 6 of
the Periodic Table and which comprises:

(1) 0.5 to 8 g/l of nickel;

(2) 2 to 20 g/l of manganese;

(3) 18 to 170 g/l of phosphate, calculated as P,0s ;
(4) 0.5 to 5 g/l of zinc; and

(5) water; to deposit a liquid film on said surface; and

(b) drying-on the liquid film deposited on said surface to obtain a
phosphate coating with a weight per unit area of 0.3 to 3.0 g/m°.

The present invention also relates to a method of applying a phosphate coating
to a surface of zinc or a zinc alloy, which consists essentially of the steps of:

(a) wetting the surface of zinc or a zinc alloy with an aqueous
phosphatizing solution having an acid number of 0.4 to 0.8, which is free from
elements of sub-groups 5 and 6 of the Periodic Table and which comprises:

(1) 0.5 to 8 g/l of nickel;
(2) 2 to 20 g/l of manganese;
(3) 18 to 170 g/l of phosphate, calculated as P,0s; and

(4) water; to deposit a liquid film on said surface; and
(b) drying the liquid film deposited on the surface of the zinc or zinc alloy to
obtain a phosphate coating with a weight per unit area of 0.3 to 3.0 g/m?®.

The above wording as regards the zinc content should express that when
treating surfaces of iron, aluminum or the alloys thereof, a zinc content in the
above concentrations is absolutely necessary. When treating zinc or zinc-alloy

surfaces, the phosphatizing solution may likewise contain zinc, but a zinc
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content is not necessary. Elements of sub-groups 5 and 6 of the Periodic Table

are vanadium, niobium, tantalum, chromium, molybdenum and tungsten.

To avoid that after drying-on the phosphate coating has a content of water-
soluble compounds, the adjustment of the acid number is expediently effected
by means of nickel oxide, manganese oxide or possibly zinc oxide, or by means

of ammonia solution.

In accordance with an expedient aspect of the invention it is provided that in the
case of the treatment of zinc or zinc alloys the surfaces are wetted with a
phosphatizing solution which is free from zinc. In this special case, the zinc
quantity required for the formation of the coating originates from the surface of
the treated material.

The wetting of the respective metal surfaces can for instance be effected by
dipping and subsequent dripping off, by perfusing and centrifuging off, by
brushing, by spraying with compressed air, in an airless way as well as in an

electrostatic way. A particularly elegant method of applying the
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phosphatizing solution consists in the cocurrent or counter-

current rolling on by means of structured or smooth rollers.

The drying following the wetting of the metal surface can in
principle already be effected at room temperature. It is,
however, advantageous to use higher temperatures, because
+his will considerably reduce the time for forming the phos-
phate layer. Preferably, drying-on 1is effected at tempera-

tures between 50 and 200°C, where an object temperature of
90°C should not be exceeded.

A preferred embodiment of the invention consists in wetting
the surfaces with a phosphatizing solution, which contains
0.8 to 6 g/1 nickel,

3 to 16 g/1 manganese,

30 to 140 g/1 phosphate (calculated as P;05),

and, when phosphatizing surfaces of iron or aluminium or the
alloys thereof, 0.8 to 4 g/l zinc. The aforementioned embodi-

ment of the invention leads to particularly high-quality

phosphate coatings.

An additional improvement of the quality of the phosphate
coatings can be achieved when in accordance with an advanta-
geous embodiment of the invention the surfaces are wetted
with a phosphatizing solution which 1in additién contains

2 to 10 g/l SiO, and

0.05 to 0.5 g/l fluoride (calc. as F).

Pyrogenic silicic acid is particularly suited as SiO; because
of its good dispersibility. It is advantageously added dis-
persed in water. Fluoride is expediently introduced in the
form of hydrogen fluoride or the aqueous solution thereof.
These additives particularly provide for the formation of a
uniform and closed coating, which exhibits virtually no in-

clination for sticking.
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Further advantageous embodiments of the invention consist in
wetting the surfaces with a phosphatizing solution which has

an acid number of 0.5 to 0.7, or in wetting the surfaces with
a phosphatizing solution such that after drying-on a phos-

phate layer with a weight per unit area of 0.5 to 2 g/m° is
obtailned.

The adjustment of the preferred acid number of 0.5 +o 0.7 1is
particularly important in the treatment of zinc surfaces with
zinc-free phosphatlzlng solutions, as then the pickling at-
tack of the phosphatlzlng solution on the zinc surface, which
is responsible for the zinc content of the phosphate coating,
takes a particularly optimum course. The embodiment of the

particularly high quality.

By means of the method in accordance with the invention phos-
phate layers are produced which contain

0.5 to 3 wt—~% nickel,

1.5 to 8 wt-% manganese,

1.0 to 35 wt—-% zinc, and

25 to 40 wt-% phosphate (calculated as P,0:).

To ensure a perfect wetting with the phosphatizing solution,
the metal surfaces should be clean enough. This is generally
the case when e.g. strip material is treated by the method in
accordance with the invention directly after 21n0*plat1ng.
However, if the metal surface is oily or contaminated, a de-
greasing or cleaning by means of methods known per se should
first be performed and the surface should then be rinsed.

The phosphatizing solution to be employed in the method in
accordance with the invention is expediently used at a tem-

perature in the range from 20 to 80°C. The amount of solution
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generally lies between 2 and 10 ml per m’ metal surface. Dry-
ing-on - if it is done under the influence of heat - is ef-
fected virtually immedliately after wetting the surface, i.e.
after an exposure time of about 0.5 to 5 sec.

The present invention provides a method which is capable of
producing phosphate coatings within a few seconds. A further

advantage as against known methods consists in the fact that
an activating pretreatment prior to phosphatizing can be
omitted. The phosphate coatings produced have a particularly
high quality as regards the coupling of subsequently applied
lacquers, plastics or adhesives. Their quality is comparable
with the phosphate layers produced by means of what is called
the trication method. This is surprising in so far as the
phosphate coatings obtained by means of the inventive method
are generally amorphous, whereas the layers formed by means

of the trication method are always crystalline.

A further major advantage of the invention consists in the
fact that phosphate layers are produced which clearly improve
the forming behaviour of the metals thus treated, without

substantially impairing the weldability.

The phosphate coatings produced by means of th inventive
method are quite useful wherever phosphate coatings are being
employed. A particularly advantageous application is the
preparation of the metal surfaces for the subsequent lacquer
coating, in particular the electro-dipcoating.

The method in accordance with the invention is of particu-
larly outstanding importance as regards its application to
phosphatizing zinc-plated or zinc alloy-plated steel strips.
The term zinc-plated or zinc alloy-plated steel strip refers
to strips having a coating of electrolytic zinc (ZE), fire

zinc (2), alloys on the basis of zinc/nickel (ZNE), zinc/iron
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(2zF) or zinc/aluminium (2A or AZ). The latter usually also
include alloys with e.g. 55 wt-% Al and 45 wt-% Zn.

The invention will now be explained in detail and by way of
example with reference to the following Examples.

The values for free acid and total acid indicated in the Ex-

amples were determined as follows:

For determining the free acid, 1 ml bath solution upon dilu-
tion to about 50 ml with distilled water, possibly by adding
K3(Co(CN)g) or Kg(Fe(CN)g) for eliminating disturbing metal
cations, by using dimethyl yellow as 1indicator, is titrated
with n/10 NaOH until there is a change from rose to yellow.
The used ml n/10 NaOH provide the free acid. 1 ml n/10 sodium
hydroxide solution corresponds to 7.098 mg free P,0s.

The total score (TS) is determined by titrating 1 ml of the
phosphatizing solution upon dilution with water to about 50
ml by using phenolphthalein as indicator, until the colour
changes from colourless to red. The number of ml n/10 sodium

hydroxide solution consumed for this purpose provides the to-

tal score.

The so-called acid number is obtalned by dividing the free
acid by the total Py05. The total P;05 is determined in that
subsequent to the determination of the free acid, the titra-
+ion solution is titrated with n/10 NaOH upon addition of 20
ml 30% neutral potassium oxalate solution againsﬁ phenol-
phthalein as indicator, until the colour changes from colour-
legss to red. The amount of ml n/10 NaOH used between the
change of colour with dimethyl yellow and the change of col-
our with phenolphthalein provides the total P,05. (cf. W.
Rausch "Die Phosphatierung von Metallen" Eugen G. Leuze-

Verlag 1988, p. 300 ff.)
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Example 1:

Directly subsequent to the hot-dip zinc plating of steel
strip a phosphatizing solution was applied onto the strip
surface still 35°C warm, which solution had the following
constituents - dissolved in fully deionized water:

phosphate 69 g/1 (calculated as P3Og)
manganese 7.5 g/l
nickel 2.7 g/l

The phosphatizing solution had a temperature of 25°C, a pH-
value of 1.7 and an acid number of 0.6. The content of free
acid was 5.9 ml, and the content of total acid was 17.1 ml.

The application of the phosphatizing solution was effected by
means of a roll coater as it is also used for strip lacquer-
ing. The applied wet film of 5 ml phosphatizing solution per

HF metal surface was dried-on at 200°C in a continuous fur-
nace after an exposure time of 2 sec. When leaving the fur-

nace, the strip had an object temperature of 60°C.

The applied phosphate coating was uniform, closed and had a
dry weight per unit area of 1.1 g/m2. It contained 30 wt-%
P,0s, 20 wt-% zinc, 3.5 wt-% manganese and 1.4 wt-% nickel.

The strip provided with a phosphate coating by the method in

accordance with the invention exhibited an excellent behav-
jour upon deformation, both in the lacquered and in the un-
lacquered condition. The adhesion and anti-corrosion values
of subsequently applied organic coatings also corresponded to

the current requirements.

The strip phosphatized by the method in accordance with the
invention can also be subjected to the process commonly per-
formed in a car factory. This means that the individual body

components may first be formed as usual and be composed by
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welding to form the car body, and then pass through the
treatment system cleaning-rinsing-activating-phosphatizing-

rinsing—-clearing. Phosphatizing is effected for a treatment
time of 3.5 min and at a temperature of the phosphatizing so-
jution of 52°C. The composition of the phosphatizing solution
is as follows:

14 g/1 phosphate (calculated as P30s)

1.4 g/1 zinc

1.0 g/l manganese

1.0 g/1 nickel

70 mg/l sodium nitrite

185 mg/l free fluoride.

The content of free acid had a value of 1.5 points, the con-
t+ent of total acid a content of 27.8 points, each measured by
using a bath sample of 10 ml. The acid number had been ad-

justed to 0.08.

The phosphate coating thus produced had a weight per unit
area of 2.56 g/m2 and contained 31 wt—-% P05, 35 wt-% zinc,

6.4 wt—-% manganese, 1.7 wt-% nickel.
Subsequent to the phosphatizing treatment the car bodies are
first of all provided with a cathodic electrophoretic dip

paint and are subsequently provided with the usual car paint

system.

Sample sheets, with which the aforementioned process was
simulated, were subjected to the followling tests:
gravel test plus cyclic VDA-test, natural weathering test,

cross—cut adhesion test plus 240 h damp heat/constant atmos-

phere test.

The tests indicated that the results corresponded in every
point to the existing requirements. It turned out in particu-

lar that the phosphatizing 1n the 1lst stage yielded equally
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good results as the phosphatizing in accordance with the con-

ventional trication methods.

Example 2:

By means of a roll coater, a phosphatizing solution with a
temperature of 27°C and the following composition:

phosphate 134 g/l (calclulated as P3Og)

manganese 14.8 g/l

nickel 5.42 g/l
was applied onto a galvanized strip surface. The solution had

an acid number of 0.62, a content of free acid of 10.3, and a
content of total acid of 29.7 (based on a bath sample of 1

ml). The wet film of the solution on the strip surface was 3

ml/mz.

Upon drying the wet film at a furnace temperature of 200°C, a

uniform closed phosphate coating with a weight per unit area
of 1.6 g/mz‘was obtained.

An examination of the phosphate coating with respect to com-
position, deformability, weldability, adhesion and protection
against corrosion of subsequently applied organic lacquer
coatings exhibited results which can otherwise be produced by

means of the conventional phosphatizing methods according to

the trication method.

Example 3:

Onto a cleaned and rinsed strip surface of steel there was
applied by means of a roller mill at room temperature a wet
film of 5 ml/m? of a phosphatizing solution which had the

following composition:
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134 g/1 phosphate (calculated as P;,05)
14.8 g/l manganese
5.42 g/1 nickel

3.33 g/1 zinc.

The solution had an acid number bf 0.56, a content of free
acid of 9.4 and a content of total acid of 29.2 (based on 1
ml bath sample).

Upon drying the wet film at a temperature of 150°C, a uniform
and closed phosphate coating with a weight per unit area of
1.0 g/m2'was obtained, which had the following composition:
37 wt=% P05, 4.2 wt-% manganese, 1.6 wt-% nickel,

2.1 wt-=% zinc.

An examination of the phosphate coating with respect to adhe-
sion and protection against corrosion of subsequently applied
organic lacquer coatings revealed that the existing require-

ments are fully satisfied.

Example 4:

Onto the surface of cleaned and rinsed aluminium sheets of
the alloy AlMgSi 6 ml/m2 of the phosphatizing solution of Ex-
ample 3 were aéplied by means of a roller at room tempera-
ture, and the wet film was dried on at 150°C for a period of
15 sec in a circulating air oven. The dry phosphate layer had
a weight per unit area of 1.95 g/m2 and a composition of 37
wt—-% P05, 3.9 wt—-% manganese, 1.5 wt~% nickel and 1.9 wt—-%
zinc. Here as well, the properties of the phosphate layer as
regards adhesion and protection against corrosion in conjunc-

tion with a subsequently applied coating were as expected.
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WHAT IS CLAIMED IS:

1. A method of applying a phosphate coating to a surface selected from the
group consisting of iron and aluminium, which consists essentially of the steps
of:

(a) wetting the surface with an aqueous phosphatizing solution having an
acid number of 0.4 to 0.8, which is free from elements of sub-groups 5 and 6 of
the Periodic Table and which comprises:

(6) 0.5 to 8 g/l of nickel;

(7) 2to 20 g/l of manganese;

(8) 18 1to 170 g/l of phosphate, calculated as P20Os ;
(9) 0.5to 5 g/l of zinc; and

(10) water; to deposit a liquid film on said surface; and

(b) drying-on the liquid film deposited on said surface to obtain a
phosphate coating with a weight per unit area of 0.3 to 3.0 g/m®.

2. The method of applying a phosphate coating defined in claim 1 wherein
the aqueous phosphatizing solution having an acid number of 0.4 to 0.8
comprises:

(1) 0.8 to 6 g/l of nickel;

(2) 3 to 16 g/l of manganese;

(3) 38 to 140 g/l of phosphate, calculated as P20Os;

(4) 0.8to4 g/l of zinc; and

(5)  water.

3. The method of applying a phosphate coating defined in claim 1 wherein
the aqueous phosphatizing solution having an acid number of 0.4 to 0.8
coOMmprises:

(1) 0.5 to 8 g/l of nickel;

(2) 2to 20 g/l of manganese;
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(3) 181to 170 g/l of phosphate, calculated as P20s;
(4) 0.5to 5 g/l of zinc;

(5) 2 to 10 g/l SI0; ;
(6) 0.05to 0.5 g/l of fluoride, calculated as F; and
(7)  water.
4. The method of applying a phosphate coating defined in any one of claims

1 to 3, wherein the aqueous phosphatizing solution has an acid number of 0.5 to
0.7.

5. The method of applying a phosphate coating defined in any one of claims
1 to 4, wherein the phosphate coating has a weight per unit area of 0.5 to 2

g/m?.

0. A method of applying a phosphate coating to a surface of zinc or a zinc
alloy, which consists essentially of the steps of:

(a) wetting the surface of zinc or a zinc alloy with an aqueous
phosphatizing solution having an acid number of 0.4 to 0.8, which is free from
elements of sub-groups 5 and 6 of the Periodic Table and which comprises:

(1) 0.5 to 8 g/l of nickel;

(2) 2to 20 g/l of manganese;

(3) 18 to 170 g/l of phosphate, calculated as P2Os; and
(4)  water; to deposit a liquid film on said surface; and

(b) drying the liquid film deposited on the surface of the zinc or zinc alloy
to obtain a phosphate coating with a weight per unit area of 0.3 to 3.0 g/m?.

7. The method of applying a phosphate coating defined in claim 6 wherein
the aqueous phosphatizing solution having an acid number of 0.4 to 0.8
comprises:

(1) 0.8 to 6 g/l of nickel,

(2) 3 to 16 g/l of manganese;
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(3) 38 to 140 g/l of phosphate, calculated as P,0s; and

(4) water.

8. The method of applying a phosphate coating defined in claim 6 wherein
the aqueous phosphatizing solution having an acid number of 0.4 to 0.8
comprises:

(1) 0.5 to 8 g/i of nickel;

(2) 2to 20 g/l of manganese;

(3) 18 to 170 g/l of phosphate, calculated as P,0s;

(4) 2to 1049/l SIO,;

(5) 0.05to 0.5 g/l of fluoride, calculated as F; and

(6) water.

9. The method of applying a phosphate coating defined in any one of claims
6 to 8, wherein the aqueous phosphatizing solution comprises 0.5 to 5.0 g/l of

Zinc.

10. The method of applying a phosphate coating defined in any one of claims

6 to 8, wherein the aqueous phosphatizing solution is free from zinc.

11. The method of applying a phosphate coating defined in any one of claims 6
to 10, wherein the aqueous phosphatizing solution has an acid number of 0.5 to
0.7.

12. The method of applying a phosphate coating defined in any on of claims 6 to

11, wherein the phosphate coating has a weight per unit area of 0.5 to 2 g/m?.

13. The method of applying a phosphate coating defined in any one of claims 6
to 12, wherein the phosphate coating is applied to zinc-plated or to zinc alloy-

plated steel strip.
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