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Description

[0001] The present invention refers to a process of
electrolytic galvanizing, thick layer passivation and sub-
sequenttreatmentin order to enhance anti-corrosive pro-
tection, wherein said process comprises a pretreatment
and, respectively, cleaning of products to be protected
against corrosion, galvanizing in an alkaline media and
final treatment.

[0002] A process of electrolytic galvanizing of the
aforementioned kind has been disclosed by the publica-
tion of a patent application No. EP 1 199 376 A1. In said
document is disclosed a Zn coated steel material, a Zn
coated steel sheet and a painted steel sheet that are
excellent in corrosion resistance and can be applied to
various purposes, such as for home electrical appliances
and building materials, and a process for production
thereof. In spite of the known process meets the require-
ments set by the users, it also comprises certain disad-
vantages as demonstrated particularly in a relative high
power consumption and, as result, in use of relatively
aggressive medium. In addition, the layer thickness of
the anti-corrosive protection on products exceeds 20 um
and are thus useless in the environment with very de-
manding and up to extremely demanding climatic load.
[0003] Itis the object of the presentinvention to create
a process of electrolytic galvanizing with an enhanced
anti-corrosive protection which remedies the drawbacks
of the known solutions.

[0004] A process of electrolytic galvanizing with an en-
hanced anti-corrosive protection according to the inven-
tion comprises a pretreatment, wherein organic impuri-
ties, rust, dross and similar is removed from the surface
of a product to be protected. Said pretreatmentis carried
outin alkaline solutions comprising sodium metasilicate,
sodium hydroxide, sodium carbonate, and in acidic water
solutions comprising sodium hydroxide and sodium car-
bonate. By means of said pretreatment the surface of a
product to be protected is prepared for the next process
step.

[0005] Further step of the process of electrolytic gal-
vanizing with an enhanced anti-corrosive protection ac-
cording to the invention comprises galvanization being
carried out in an alkaline cyanide-free media. It is provid-
ed for according to the invention that the alkalinity of said
cyanide-free media is as high as possible. Said alkaline
cyanide-free media comprises silicic acid, sodium salt
comprising sodium silicate, components of a water pol-
ymer solution comprising nitrogen, a solution of trition
trisodium salt and triazine, and a polymer solution com-
prising methanol and formaldehyde.

Between the steps of the pretreatment and galvanization
processes of washing by means of a flow system, cas-
cade system and spraying system, respectively, are car-
ried out alternately after each operation.

[0006] Furthermore, the process of electrolytic galva-
nizing with an enhanced anti-corrosive protection ac-
cording to the invention comprises a step of final treat-
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ment, wherein a thick layer passivation based on chro-
mium |l compounds and cobalt compounds represents
the primary layer on the zinc coating applied by means
of galvanization to the product to be protected. Said prod-
uct to be protected is treated in a working bath at the
temperature in the range between about 19 °C and about
30 °C, preferably in the range between about 21 °C and
about 28 °C. Said working bath comprises a pH value in
the range between about 2,0 and about 3,0, preferably
in the range between about 2,3 and about 2,7. After-
wards, said product is flushed by means of a pure water,
preferably by means of demineralized and deionized wa-
ter. The previous step is followed by sinking said product
forthefirsttime period into a polymer dispersion of silicate
and polyurethane in water. It is provided for according to
the invention, that the ratio between the silicate and the
polyurethane in said polymer dispersion in water
amounts to approximately 10 : 1. Said first time period
lies in the range between 40 seconds and 80 seconds,
preferably between 50 seconds and 70 seconds. Further,
it is provided for according to the invention, that said pol-
ymer dispersion in water comprises a pH value in the
range between about 8,0 and about 11,0, preferably in
the range between about 8,5 and about 10,5.

[0007] Inthe continuation of the process, said product
to be protected is removed for the second time period
from said polymer dispersion of silicate and polyurethane
in water. It is provided for according to the invention that
said second time period lies in the range of about 10
seconds.

[0008] The removal of said product from said polymer
dispersion of silicate and polyurethane in water is fol-
lowed by a re-immersion for the third time of period of
said product to be protected into said polymer dispersion
of silicate and polyurethane in water. Said third time pe-
riod lies in the range between 15 seconds and 50 sec-
onds, preferably between 20 seconds and 40 seconds.
[0009] It appeared as preferred according to the
present invention that said polymer dispersion of silicate
and polyurethane in water must be continuously stirred
during the process.

The above disclosed process step is followed by draining
and/or removing of the surplus of said polymer dispersion
in water off the product to be protected being followed
by drying. The drying is carried out during the fourth time
period by means of a hot air in closed or partially closed
drying chambers in the temperature range between
about 50 °C and about 90 °C, preferably in the temper-
ature range between about 60 °C and about 80 °C. Ac-
cording to the invention, it is provided for that said forth
time period ranges between 6 minutes and 15 minutes,
preferably between 8 minutes and 12 minutes.

[0010] The above disclosed process of electrolytic gal-
vanizing with an enhanced anti-corrosive protection ac-
cording to the invention is carried out entirely at relatively
low temperatures, thus having significant advantages
over the present solutions. Thus, the process of low-tem-
perature thick layer passivation features substantial en-
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ergy savings since it is carried out at the room tempera-
ture. In addition, less aggressive media having smaller
content of Zn2* and Fe2* ions is used during the process,
resulting in waste waters comprising no nano particles.
[0011] By means of the disclosed process according
to the invention, the anti-corrosion protection increases
on products intended for building hardware and other
sectors where high anti-corrosion protection on zinc coat-
ing is required. The layer of the anti-corrosion protection
is equally distributed overthe entire surface of the product
to be protected. By means of the process according to
the invention, an outstanding anti-corrosion protection is
obtained where the thickness of an average layer of the
anti-corrosion protection lies in the thickness range of 10
um without reducing the anti-corrosion protection of
products being used in extreme climate conditions.

Claims

1. Aprocess of electrolytic galvanizing, thick layer pas-
sivation and subsequent treatment in order to en-
hance anti-corrosive protection, wherein said proc-
ess comprises a pretreatment and cleaning of prod-
ucts to be protected against corrosion, respectively,
galvanizing in an alkaline media and final treatment,
characterized in that a final treatment, in which a
thick layer passivation based on chromium Ill com-
pounds and cobalt compounds represents the pri-
mary layer on the zinc coating applied by means of
galvanizationto a productto be protected, comprises

a) treating the product to be protected in a work-
ing bath;

b) flushing the product to be protected by means
of a pure water, preferably by means of dem-
ineralized and deionized water;

c) sinking the product to be protected for the first
time period into a polymer dispersion of silicate
and polyurethane in water, said polymer disper-
sion of silicate and polyurethane in water must
be continuously stirred;

d) removing the product to be protected for the
second time period from said polymer disper-
sion of silicate and polyurethane in water;

e) re-immersion the product to be protected for
the third time period into said polymer dispersion
of silicate and polyurethane in water, said poly-
mer dispersion of silicate and polyurethane in
water must be continuously stirred;

f) draining and/or removing of the surplus of said
polymer dispersion of silicate and polyurethane
in water off the product to be protected;

g) drying the product to be protected during the
fourth time period by means of a hot air.

2. Process according to claim 1, characterized in that
the temperature of a working bath lies in the range

10

15

20

25

30

35

40

45

50

55

between about 19 °C and about 30 °C, preferably in
the range between about 21 °C and about 28 °C.

3. Process according to claim 1, characterized in that
a pH value of the working bath lies in the range be-
tween about 2,0 and about 3,0, preferably in the
range between about 2,3 and about 2,7.

4. Process according to claim 1, characterized in that
ratio between the silicate and the polyurethane in
said polymer dispersion in water amounts to approx-
imately 10 : 1.

5. Process according to any of the preceding claims,
characterized in thatsaid polymer dispersionin wa-
ter comprises a pH value in the range between about
8,0 and about 11,0, preferably in the range between
about 8,5 and about 10,5.

6. Process according to any of the preceding claims,
characterized in that said first time period lies in
therange between 40 seconds and 80 seconds, pref-
erably between 50 seconds and 70 seconds.

7. Process according to any of the preceding claims,
characterized in that said second time period lies
in the range of about 10 seconds.

8. Process according to any of the preceding claims,
characterized in that said third time period lies in
therange between 15 seconds and 50 seconds, pref-
erably between 20 seconds and 40 seconds.

9. Process according to any of the preceding claims,
characterized in that temperature of said hot drying
air lies in the range between about 50 °C and about
90 °C, preferably in the range between about 60 °C
and about 80 °C.

10. Process according to any of the preceding claims,
characterized in that said forth time period ranges
between 6 minutes and 15 minutes, preferably be-
tween 8 minutes and 12 minutes.

Patentanspriiche

1. Verfahren zur elektrolytischen Verzinkung, Dick-
schichtpassivierung und Nachbehandlung zur Ver-
besserung des Korrosionsschutzes, wobei das Ver-
fahren jeweils eine Vorbehandlung und Reinigung
der Produkte, die vor Korrosion geschitzt werden
sollen, eine Verzinkung in einem alkalischen Medi-
um und eine Endbehandlung umfasst, dadurch ge-
kennzeichnet, dass die Endbehandlung, bei wel-
cher eine Dickschichtpassivierung basierend auf
Chrom-(lll)-Verbindungen und Cobalt-Verbindun-
gen die Primarschicht auf der Zinkbeschichtung bil-
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det, die durch Galvanisierung auf dem zu schutzen-
den Produkt aufgebracht worden ist, umfasst:

a) Behandeln des zu schitzenden Produkts in
einem Bearbeitungsbad,

b) Spiilen des zu schiitzenden Produkts mithilfe
von Reinwasser, vorzugsweise mittels demine-
ralisiertem und entionisiertem Wasser,

c) Eintauchen des zu schiitzenden Produkts fiir
eine erste Zeitspanne in eine Polymerdispersion
aus Silikat und Polyurethan in Wasser, wobei
die Polymerdispersion aus Silikat und Polyure-
than in Wasser kontinuierlich geriihrt werden
muss,

d) Entnehmen des zu schiitzenden Produkts flr
eine zweite Zeitspanne aus der Polymerdisper-
sion aus Silikat und Polyurethan in Wasser,

e) Wiedereintauchen des zu schiitzenden Pro-
dukts flr eine dritte Zeitspanne in die Polymer-
dispersion aus Silikat und Polyurethan in Was-
ser, wobeidie Polymerdispersion aus Silikatund
Polyurethan in Wasser kontinuierlich gerthrt
werden muss,

f) AbgieRen und/oder Entfernen des Uberschus-
ses der Polymerdispersion aus Silikat und Po-
lyurethan in Wasser von dem zu schitzenden
Produkt,

g) Trocknen des zu schiitzenden Produkts wah-
rend einer vierten Zeitspanne mittels Hei3luft.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Temperatur eines Bearbeitungs-
badsineinem Bereichzwischen etwa 19 °C und etwa
30 °C, vorzugsweise in einem Bereich zwischen et-
wa 21 °C und etwa 28 °C, liegt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass ein pH - Wert des Bearbeitungsbads
in einem Bereich zwischen etwa 2,0 und etwa 3,0,
vorzugsweise in einem Bereich zwischen etwa 2,3
und etwa 2,7, liegt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verhaltnis zwischen Silikat und
Polyurethan in der Polymerdispersion in Wasser na-
herungsweise 10:1 betragt.

Verfahren nach einem der vorhergehenden Ansprii-
che, dadurch gekennzeichnet, dass die Polymer-
dispersion in Wasser einen pH - Wert aufweist, der
in einem Bereich zwischen etwa 8,0 und etwa 11,0,
vorzugsweise in einem Bereich zwischen etwa 8,5
und etwa 10,5, liegt.

Verfahren nach einem der vorhergehenden Ansprii-
che, dadurch gekennzeichnet, dass die erste Zeit-
spannein einem Bereich zwischen 40 Sekundenund
80 Sekunden, vorzugsweise zwischen 50 Sekunden
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10.

und 70 Sekunden, liegt.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die zweite
Zeitspanne in einem Bereich von etwa 10 Sekunden
liegt.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die dritte Zeit-
spanne in einem Bereich zwischen 15 Sekunden und
50 Sekunden, vorzugsweise zwischen 20 Sekunden
und 40 Sekunden, liegt.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die Tempera-
tur der HeiRluft zur Trocknung in einem Bereich zwi-
schen etwa 50 °C und etwa 90 °C, vorzugsweise in
einem Bereich zwischen etwa 60 °C und etwa 80 °C,
liegt.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die vierte Zeit-
spanne zwischen 6 Minuten und 15 Minuten, vor-
zugsweise zwischen 8 Minuten und 12 Minuten, be-
tragt.

Revendications

Procédé de galvanisation électrolytique, de passiva-
tion en couche épaisse et de traitement ultérieur de
fagon a améliorer une protection anti-corrosion, ledit
procédé comprenant un prétraitement et un nettoya-
ge de produits a protéger contre la corrosion, res-
pectivement, de galvanisation dans un milieu alcalin
et de traitement final, caractérisé par le fait qu’un
traitement final, dans lequel une passivation en cou-
che épaisse a base de composés du chrome Il et
de composés du cobalt représente la couche primai-
re surlerevétementde zinc appliqué aumoyend’une
galvanisation a un produit a protéger, comprend:

a) traiter le produit a protéger dans un bain de
traitement;

b) rincer le produit a protéger au moyen d’'une
eau pure, de préférence au moyen d’eau démi-
néralisée et désionisée;

c) plonger le produit a protéger pendant une pre-
miére période de temps dans une dispersion de
polymeére de silicate et de polyuréthane dans
I'eau, ladite dispersion de polymére de silicate
etde polyuréthane dans I'eau devant étre agitée
en continu;

d) retirer le produit a protéger pendant une
deuxiéme période de temps a partir de ladite
dispersion de polymeére de silicate et de polyu-
réthane dans I'eau;

e) re-plonger le produit a protéger pendant une



7 EP 2712 331 B1 8

troisieme période de temps dans ladite disper-
sion de polymeére de silicate et de polyuréthane
dans I'eau, ladite dispersion de polymeére de si-
licate et de polyuréthane dans I'eau devant étre
agitée en continu;

f) drainer et/ou retirer 'excédent de ladite dis-
persion de polymeére de silicate et de polyuré-
thane dans I'eau a partir du produit a protéger;
g) sécher le produit a protéger pendant une qua-
trieme période de temps au moyen d’air chaud.

Procédé selon la revendication 1, caractérisé par
le fait que la température d’un bain de traitement se
situe dans la plage entre environ 19°C et environ
30°C, de préférence dans la plage entre environ
21°C et environ 28°C.

Procédé selon la revendication 1, caractérisé par
le fait qu’une valeur de pH du bain de traitement se
situe dans la plage entre environ 2,0 et environ 3,0,
de préférence dans la plage entre environ 2,3 et en-
viron 2,7.

Procédé selon la revendication 1, caractérisé par
le fait que le rapport entre le silicate et le polyuré-
thane dans ladite dispersion de polymére dans I'eau
s’éleve a approximativement 10:1.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé par le fait que ladite dis-
persion de polymeére dans I'eau comprend une va-
leur de pH se situant dans la plage entre environ 8,0
et environ 11,0, de préférence dans la plage entre
environ 8,5 et environ 10,5.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé par le fait que ladite pre-
miére période de temps se situe dans la plage entre
40 secondes et 80 secondes, de préférence entre
50 secondes et 70 secondes.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé par le fait que ladite
deuxiéme période de temps se situe dans la plage
d’environ 10 secondes.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé par le fait que ladite troi-
siéme période de temps se situe dans la plage entre
15 secondes et 50 secondes, de préférence entre
20 secondes et 40 secondes.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé par le fait que la tempé-
rature dudit air de séchage chaud se situe dans la
plage entre environ 50°C et environ 90°C, de préfé-
rence dans la plage entre environ 60°C et environ
80°C.
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10. Procédé selon I'une quelconque des revendications

précédentes, caractérisé par le fait que ladite qua-
trieme période de temps se situe dans la plage entre
6 minutes et 15 minutes, de préférence entre 8 mi-
nutes et 12 minutes.
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