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ABSTRACT OF THE DISCLOSURE 
A method of producing a chemical conversion coating 

on metal surfaces using an aqueous coating solution and 
keeping the solution active by periodically adding sup 
plementing chemicals comprising contacting the metal 
surface to be coated at the beginning of the layer form 
ing treatment with a coating solution which contains a 
majority of the supplementary chemicals and after con 
tacting the metal passing the unused supplementary 
chemicals into the coating solution. 

The invention pertains to an improved embodiment 
for the production of chemical conversion coatings on 
metal surfaces. 

It has long been known that covering layers can be 
created on metals, especially iron, steel, zinc, aluminum 
and their alloys, by means of chemical surface treatment. 
Aqueous coating solutions of speci?c composition were 
used for this purpose. The formation of the coating re 
sulted from a chemical reaction between the solution 
and the metal surface, e.g., an etching attack. Particular 
industrial signi?cance has accrued to the processes of 
phosphating, chromating, oxalating and alkaline oxi 
dation. 
When these methods are used in practice, it is custom 

ary to proceed by producing a coating solution (bath 
solution) of the desired composition by dissolving the 
required starting chemicals in it. The workpieces to [be 
treated are then brought into contact with the coating 
solution by immersion, ?ooding or spraying. During this 
time, the desired covering layer formation takes place on 
the metal surface, whereby the solution becomes de 
pleted of the layer-forming chemicals. In order to com 
pensate for these losses and to keep the coating solution 
active, supplementary chemicals are added to the bath 
in the required quantity depending on the amount con 
sumed, i.e., batchwise or continuously, e.g., by means of 
dispensing pumps. 
An alternative method of phosphatizing metallic sur 

faces is described in French Pat. 1555386. 
The unexpected discovery has now been made that 

covering layers of substantially better characteristics in 
use can be obtained by ?rst bringing the workpiece to 
be coated into contact with the chemicals required for 
supplementing the bath before using the bath solution in 
its steady-state composition, and then letting the chemi 
cals be essentially transferred into the treatment bath 
after contact with the metal surface. 

Therefore, the object of the present invention is an 
improved method for the production of chemical conver 
sion coatings on metal surfaces, using an aqueous coating 
solution and keeping the solution active by supplement 
ing it with the required chemicals, characterized in that 
at least an essential part of the chemicals required for 
supplementing the coating solution is placed in contact 
with the metal surface as a solution at the beginning of 
the layer-forming treatments, and only then is the coat 
ing solution used on the surface, whereby at least the 
predominant part of the supplementing chemicals used 
at the beginning of treatment passes into the coating solu 
tion after the contact with the surface to be coated. 
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The new embodiment leads to better results in com 

parison to the known method of operation, since the 
metal surfaces to be coated into contact with a fresh, 
more concentrated and thus more active solution at the 
beginning of layer formation, so that, for example, etch 
ing reactions can take place more rapidly and intensely. 
The procedure suggested according to the present in 

vention can be carried out using many types of ap 
paratus. 

In continuous spraying plants, in which, for example, 
workpieces hanging on a conveyor (e.g., automobile 
bodies) are to be provided with a conversion coating 
(e.g., zinc phosphate coating), an annular pipe provided 
with nozzles can be placed at the inlet to the layer forma~ 
tion zone. Then, for example, all of the supplementary 
solution required can be sprayed on the parts which 
pass through the spray ring by means of a pump. The 
workpieces are sprayed with the bath solution in the 
usual manner, so that the remainder of the supplemen 
tary solution used at the beginning is washed off of the 
surface and carried into the bath. However, it is also 
possible to inject the solution of supplementary chemicals 
into the ?rst spray ring of the normal spray system by 
means of an injector nozzle. In the case of this proce 
dure, the supplementation concentrate is already diluted 
slightly by the bath solution before encountering the metal 
parts. However, the effect according to the invention is 
retained. 
A preferred means of using the present invention is in 

the phosphatization of metallic surfaces, especially iron 
and steel. The concentrated materials or replenishment 
materials are mixed with the circulating phosphatization 
bath liquid and sprayed onto the metallic surface through 
the above mentioned ?rst spray ring. The concentrate 
present in the bath liquid which is sprayed through the 
?rst spray ring ranges from about 0.02% to about 1.5% 
by volume. A preferred range is from about 0.1 to about 
1.0% by volume. 
A preferred replenishment concentrate is one that con 

tains 10% Zn; 10.4% nitrate and 31.6% P0,, with a 
speci?c gravity of 1.52. These percentages are by weight. 
In the case of immersion plants, e.g., for the surface 

treatment of strip metals, the strips can ?rst be drawn 
through a preliminary chamber provided with an over 
?ow device, into which the solution containing the sup 
plementary chemicals is dispensed. The over?owing solu 
tion then ?ows into the main bath, into which the strip 
dips after passing through the preliminary chamber, and 
can be ?nally coated with the desired coating. 
The method according to the present invention can be 

used for the treatment of very varied metals, e.g., iron, 
steel, zinc, aluminum and their alloys, as well as using 
the most varied types of coating solutions intended for 
the production of chemical conversion coatings, such as 
those for phosphation, chromation, oxalation and alkaline 
oxidation. 
The pre-treatment and after treatment of the pieces to 

be coated can be conducted as usual. 

EXAMPLE 
In a continuous spraying plant, steel automobile bodies 

were successively degreased, rinsed, phosphated, rinsed 
and rerinsed. Then the automobile bodies were base 
coated using the electro-dip process. 

In the phosphation region, the automobile bodies were 
first treated in the usual manner for 2 minutes at 60° C. 
with a zinc phosphate solution containing 3 g./l. of zinc, 
7 g./l. of P205, 4 g./l. of N03, 3 g./l. of B203, and 
su?icient Na such that the ratio of free P205 to total 
P205 was 0.12, and to which 0.3 g./l. of sodium perbo 
rate was added. The phosphation bath was then ?lled up 
to a constant P205 content with a solution containing 



3,758,349 
3 

12.4 wt. percent zinc, 12.9 wt. percent N03, 27.1 wt. per 
cent P205, remainder water, and exhibiting a ratio of 
free P205 to total P205 of 0.55. In addition, the bath 
was supplemented with sodium perborate. 

In the treatment of additional automobile bodies, the 
procedure was then altered corresponding to the sugges 
tion of the present invention, so that all of the supple 
mentary concentrate was now drawn into the ?rst spray 
tube ring. The sodium perborate was still added to the 
bath as before. Because of the mixing of bath solution 
and supplementation concentrate which took place in the 
?rst spray ring, the ratio of free P205 to total P205 which 
took place then was 0.25 to 0.30. The automobile bodies 
were ?rst wetted with this solution for about 20 seconds, 
then sprayed for about another 100 seconds with the nor 
mal bath solution. 
The automobile bodies treated according to the present 

invention exhibited a zinc phosphate layer which adhered 
more tightly to the metal, was harder and more ?nely 
crystalline in comparison to the parts treated in the usual 
manner. The corrosion resistance of the automobile bodies 
treated according to the present invention in connection 
with an electrodip lacquering ?lm was improved by a fac 
tor of 2 to 3 in comparison to the corresponding parts, 
lacquered in the same manner but not treated according 
to the invention. 
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What is claimed is: 
1. A method of producing a zinc phosphate conversion 

coating on metal surfaces using an aqueous coating solu 
tion and keeping the solution active by periodically add 
ing supplementing chemicals, comprising: contacting the 
metal surface to be coated at the beginning of the layer 
forming treatment with a coating solution which con 
tains a majority of the supplementary chemicals by spray 
ing the supplementary solution onto the metal surface; 
and, after contacting the metal, passing the unused sup 
plementary chemicals into the coating solution. 

2. The method of claim 1 wherein the supplementary 
chemicals are present at the beginning of the layer form 
ing treatment in the coating solution in a range of from 
about 0.02 to about 1.5% by volume. 
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