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The invention relates to a process for the deposition 
of copper-tin layers on iron and steel surfaces without 
the use of an electric current and, more particularly, to 
the deposition of such layers in the presence of poly 
aminopolycarboxylic acids, whereby stable layers are ob~ 
tained having a pleasant bronze color and good proper 
ties by cold shaping of the metal thus plated, e.g., upon 
the drawing of wires therefrom. 

Solutions have been proposed for the currentless depo 
sition of copper-tin layers which contain, in acid solution, 
copper salts and tin-II-salts. However, these solutions are 
quite sensitive to variations in their concentration and 
readily decompose with precipitation of metastannic acid. 
Moreover, the deposits or coatings frequently are spongy 
and lack proper adhesion to the substrate. 

It now has been found that coating layers of good ad 
hesion to iron and steel are obtained by treating these 
metals with solutions in a pH range of 0.5 to 6 and con 
taining sulfates of copper and of bivalent tin in weight 
proportions of vCuSO4.5H2O:SnSO4=2:l to 1:2 plus 0.01 
to 0.15 weight percent of a polyaminopolycarboxylic acid. 
It has been established that these solutions, within the 
limits of concentration named, are stable and that no 
metastannic acid precipitates. Thus, the disadvantages of 
the known processes are avoided by the method accord 
ing to the invention. 

It is a requirement that the solutions contain the coating 
or plating metals in the form of their sulfates because 
other anions, such as the chloride or nitrate, interfere with 
their deposit on the iron or steel. The proportions of 
copper to tin may vary within the limits given above. By 
this variation, the color of the copper-tin plating is in 
?uenced and varies from a very light to a dark bronze 
tone, an increase in the amount of copper leading to 
darker hues. 
The concentration of the copper sulfate, calculated as 

CuSO4.5H2O, opportunely is held between 1 and 20 grams 
per liter-(g./l.), and preferably between 5 and 15 g./1. 
The concentration of the tin-II-sulfate follows from the 
proportion of CuSO4.5H2O:SnSO4=2:1 to 1:2 and the 
desired bronze color. 
The solution can be controlled by determining the 

copper content. It has been found advantageous, in order 
not to prolong the plating times unnecessarily, to re 
plenish the solution after it has reached approximately % 
of its original copper quantity. Replenishment of the 
solution can be carried out by adding the proportionate 
mixture of the solid components. The composition of 
this mixture opportunely is chosen so that the components 
are present in the same proportion as originally present. 
This procedure can be repeated several times because 
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the activity of such a solution is largely independent of - 
the increasing iron concentration therein. Even iron con 
centrations of more than 30 g./l. do not interfere with 
the plating process, and this is a further great advantage 
of the process according to the invention. 

Surprisingly, the desired effect of stabilizing the plating 
solution and of faultless and adhering deposition can be 
attained in the presence of very small and substoichio 
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metrical quantities of the polyaminopolycarboxylic acid 
used. The addition of these acids is in amounts of 0.01 
to 0.14 weight percent, and preferably 0.04 to 0.12 per 
cent. Suitable polyamino-polycarboxylic acids are ethyl~ 
enediaminotetraacetic acid (EDTA) and those acids which 
resemble EDTA in the properties, for instance diethylene 
triaminopentaacetic acid, N-(Z-hydroxycyclohexyl)ethyl 
enediaminotriacetic acid and ethyleneglycol-bis-(beta 
aminoethylether)-tetraacetic acid. The acids also can be 
employed in the form of their salts. Other compounds 
which resemble the polyaminopolycarboxylic acids re 
garding their capability of forming complexes, e.g., tar 
taric acid, citric acid or gluconic acid, do not give equally 
favorable effects. 
The solutions according to the invention are employed 

in a pH range of 0.5 to 6. It has been found advantageous 
to add thereto 0.5 to 30 g./l., and preferably 2.5 to 15 
g./l., of concentrated sulfuric acid (d. 1.84). When the 
solution is replenished as described above, further addi 
tion of sulfuric ‘acid is not required. 
The solutions are employed for plating of iron and 

steel at temperatures ranging from 10 to 40° C. At room 
temperature, it requires approximately 1 to 6 minutes to 
deposit a layer of 1—2,u. thickness. The plating time is 
dependent upon the temperature and the concentration 
of the solution. Therefore, plating at too low a tempera 
ture is not recommended, nor is a too far-reaching use of 
the solution. 

After the desired copper-tin coating has been deposited, 
the metal surfaces thus treated are rinsed with water for 
the removal of adhering solution. It does not matter 
whether the rinse water is hot or cold. 

It is necessary to clean the iron and steel surfaces prior 
to plating with the copper-tin layer. The cleansing step 
can be carried out in the conventional manner, using 
alkaline, acidic, neutral or emulsion type cleansers, de 
pending upon the degree of contamination of the surfaces, 
and is of no in?uence on the ensuing plating. In order 
to activate the surfaces after degreasing, a short-time etch 
ing with sulfuric or hydrochloric acid has been found 
bene?cial, but not a requirement. 
The invention now will be further explained by the 

following examples. However, it should be understood 
that these are merely given by way of illustration, not of 
limitation, and that numerous changes may be made in 
the details without departing from the spirit and the scope 
of the invention as hereinafter claimed. 

EXAMPLE 1 

An aqueous solution was prepared containing 7.15 g./l. 
CuSO4.5H2O, 10 g./l. SnSO4, 0.85 g./l. ethylendiamino 
tetraacetic acid, and 5.6 g./l. H2804 (d. 1.84). This solu 
tion was used to coat well degreased iron wire. The bath 
temperature was 25° C., and the time of action 4 minutes. 
During that time, a well adhering light bronze colored 
layer of 1-2p. had formed on the surfaces of the wire 
which then was rinsed with cold water. 

After approximately 1/3 of the copper present had been 
spent, the solution was replenished to its original con 
centration by the addition of a solid powder of the fol 
lowing composition: 39.7 weight percent CuSO4.5H2O; 
55.5% SnS‘O4; and 4.8% EDTA. 

EXAMPLE 2 

An aqueous solution containing 15 g./l. CuSO4.5H2O; 
10.0 g./l. SnSO4, 1.0 g./l. EDTA and 2.5 g./l. H2SO4 
(d. 1.84) was used as bath for the plating of steel wire 
which previously had been degreased and etched with 
sulfuric acid The bath temperature was 30'’ C., [the time 
of exposure 3 minutes; and a 1-2n thick bronze-colored 
and well adhering copper-tin coating was obtained. The 
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wires thus treated exhibited good properties upon draw 
ing. They were rinsed with water at 30° C. 
The solution was brought back to full strength repeated 

ly by adding thereto a solid powder composed of 56.6 
weight percent CuSO4.5H2O; 385% SnSO4; and 3.9% 
EDTA. The ef?ciency of the solution was not decreased 
thereby. 

EXAMPLE 3 

Well-adhering copper-tin platings of 1-2/1. thickness and 
having good quality upon cold shaping of the substrate 
were applied to iron and steel surfaces, respectively, with 
aqueous solutions as named below at temperatures of 15 
to 35° C. within 2 to 6 minutes. 

(a) 
g./l. 

CuSO4.5H2O __ 12 
SnSOr ___ ___- 12 

EDTA _ 1.0 

H2504 (d. 1.84) ___- _ 15 

The coatings were bronze-colored. 

(b) 
g./l. 

CuSO4.5H2O ___ 13.6 
SnSO4 ___ 8 
N- ( Z-hydroxycyclohexyl ) -ethylenediamino 

triacetic acid ____________________________ __ 1.0 

H2804 (d. 1.84) ___________________________ __ 5 

The copper-tin layer had a dark bronze color. 

(c) 
g./l. 

CuSO4.5H2O 8.5 
SnSO4 15 
ethylenoglycol-bis- ( betaaminoethylether) - 

tetraacetic acid 0.9 
H280, (d. 1.84) 12.5 
The plating had a very light bronze color. 

(d) 
g./l. 

CUSO4-SHzO _______________________________ __ 5 

SnSO, _____ 8.5 
EDTA ___ ___- 0.5 

H2504 (d. 1.84) _ 4 

The coating had a light bronze color. 

(6) 
g./l. 

CUSO4~SH2O 8 
511804 8.5 
EDTA 1.2 

The copper-tin layer had a bronze color. 

(f) 
g./l. 

CuSO4.5H2O 7.5 
SnSO, 10.5 
5,;8-diaminodiethylethertetraacetic acid _________ ___. 0.8 

H2504 (d. 1.84) ___________________________ __ 2.5 

The plating had a light bronze color. 

The solutions could be replenished with the correspond 
ing solid mixtures of CuSO4.5H2O, SnSO, and poly 
aminopolycarboxylic acid. 
What is claimed is: 
1. A process for the currentless deposition of copper-tin 

layers on the surfaces of iron and steel which comprises 
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4 
treating said surfaces at temperatures ranging ‘from sub 
stantially 10 to substantially 40° C. for approximately 1 
to 6 minutes with an aqueous solution of CuSO4.5H2O 
and SnSO, in weight proportions of 2:1 to 1:2, said 
solution further containing 0.01 to 0.15 weight percent 
of a polyaminopolycarboxylic acid, and having a pH 
range of 0.5 to 6; followed by rinsing the surfaces with 
water. 

2. A process for the currentless deposition of copper 
tin layers on the surfaces of iron and steel which com 
prises treating said surfaces at temperatures ranging from 
substantially 10 to substantially 40° C. for approximately 
1 to 6 minutes with an aqueous solution of CuSO4.5H2O 
and SnSO4 in weight proportions of 2:1 to 1:2, said 
solution containing ‘1 to 20 g./l. CuSO4.5H2O‘, and further 
containing 0.01 to 0.15 weight percent of a polyamino 
polycarboxylic acid and having a pH range of 0.5 to 6; 
followed ‘by rinsing the surfaces with water. 

3. The process as de?ned in claim 2, wherein said poly 
aminopolycarboxylic acid is selected from the group con 
sisting of ethylenediaminotetraacetic acid, diethylene 
triaminopentaacetic acid, N-(2-hydroxycyclohexyl)-ethyl 
ene-diaminotriacetic acid ethylenglycol-bis - (betaam 
inoethylethertetraacetic acid, and ??-diaminodiethyl 
tetraacetic acid. 

4. The process as de?ned in claim 2, wherein said solu 
tion contains substantially 0.5 to 30 g./l. concentrated 
sulfuric acid. 

5. A plating solution for the currentless deposition of 
a copper-tin layer on steel and iron surfaces which com 
prises an aqueous solution containing CuSO4.5H2O and 
SnSO4 in weight proportions of 1:2 to 2:1, and 0.01 to 
0.15 Weight percent of a polyaminopolycarboxylic acid, 
said solution having a pH range of substantially 0.5 to 6. 

6. A plating solution for the currentless deposition of 
a copper-tin layer on steel and iron surfaces which com 
prises an aqueous solution of CuSO4.5H2O and SnSO4 
in weight proportions of 2:1 to 1:2, said solution con 
taining ‘1 to 20 g./l. CuSO4.5H2O, and further containing 
0.01 to 0.15 weight percent of a polyaminopolycarboxylic 
acid, said solution ranging in pH from substantially 0.5 to 
substantially 6. 

7. The plating solution as de?ned in claim 6, wherein 
said polyamino-polycarboxylic acid is selected from the 
group consisting of ethylenediaminotetraacetic acid, di 
ethylenetriaminopentaacetic acid, N-(Z-hydroxycyclohex 
yl) - ethylenediaminotriacetic, ethyleneglycol-bis - (beta 
minoethylether)-tetraacetic acid, and B, B'-diaminodiethyl 
tetraacetic acid. 

8. The plating solution as de?ned in claim 6, further 
containing substantially 0.5 to 30 g./l. concentrated sul 
furic acid. 
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