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The present invention relates to the treatment of metal 
surfaces to inhibit ?nger staining and to improve corro 
sion resistance while retaining a readily solderable 
surface. In particular, the present invention relates to 
dips for solderable zinc-tin alloys, and to improved 
dipping processes for said alloys which provide a solder 
able, rust resistant coating which is not relatively prone 
to ?nger staining‘ and is of attractive appearance. 

In application Serial No. 526,860, ?led August 8, 1955, 
in the name of the inventor herein and assigned to the 
assignee of the present invention, there is described 
improved plating methods and baths for obtaining a 
solderable zinc-tin alloy containing between 75 and 95 
percent zinc and between 25 and 5 percent tin; This 
alloy ?nds many applications in the electronics industry 
and is an excellent substitute for the scarce and rather 
expensive cadmium. Solder-able zinc-tin alloys, electro 
deposited according to said application, have a white 
matte ?nish which is prone to ?nger staining. 

Broadly, it is an object of the present invention to 
provide an improved dip and dipping process for solder 
able zinc-tin alloys which provides a ?nish which is 
relatively passive to ?nger staining and which may be 
handled without danger of adversely altering the appear 
ance of the alloy. Speci?cally, it is within the contem 
plation of the invention to provide treatment methods 
and baths which render electro-deposited zinc-tin alloys 
less prone to ?nger staining and white salt formation, 
Without aifecting the solderability of the alloy. 

I have found that the treatment of such electro 
deposited zinc-tin alloys with ‘acid oxidizing solutions 
converts the normally white matte surface of the alloys 
to an oxidized surface without affecting the important 
property of solderability. The oxidized surface has a 
gray ?nish of attractive appearance which is resistant 
to corrosion and tarnishing. Known bright dips for zinc 
electro-deposited coatings, such as those of the nitric 
acid type, are not effective when foreign metals are 
present in the zinc bright dip solution; accordingly, 
known treatment methods for zinc were not expected 
to ?nd application to the processing of zinc-tin alloys. 
However, the reverse was found to be true. Further, 
the desirable surface properties must be brought‘about 
in a manner consistent with the requirement that the 
solderability of the zinc-tin alloy be preserved. Thus, 
conventional chromate conversion coatings cannot be 
employed since such chromate ?lms interfere with sol 
derability, particularly as the thickness of the chromate 
coating increases. 

Dipping solutions which are suitable for processing 
articles of zinc-tin alloy clad either by electrodeposition 
or other means are solutions of strong acids which are 
oxidizing. Excellent results have been obtained with 
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solutions consisting essentially of nitric acid, sulfuric 
acid and mineral acid-hydrogen peroxide mixtures. The 
strength of the oxidizing acid solution and the immersion 
time is selected to convert the normally white, matte 
surface of the solderable zinc-tin alloy into an oxidized 
?lm; such a ?lm, although protective, does not inter 
fere with the solderability of the coating and has a 
pleasing gray color. 
The following speci?c example is given, without limita 

tion, to more completely explain my invention: 
Example.—-A base metal clad with solderable zinc-tin 

alloy having approximately 90 percent zinc and 10 per 
cent tin was immersed in a dip of 1 percent by weight 
of nitric acid for a period of between 20 seconds to one 
minute in which time a gray oxidized coating was formed 
on the exposed surfaces of the article. The dipping 
process was inhibited by ?rst rinsing in cold water 
followed by rinsing in hot water and drying. The gray 
oxidized coating suppressed ?nger staining while not 
interfering with solderability. The residues left from the 
original zinc-tin alloy plating were removed by the dipping 
process. 
A latitude of substitution and modi?cation is intended 

in the foregoing disclosure; and in some instances some 
features of the invention will be used without a corre 
sponding use of other features. 
What I claim is: 
1. A process for treating a solderable zinc-tin alloy 

containing between 75 and 95 percent zinc and between 
25 and 5 percent tin and normally having a white matte 
surface including the steps of subjecting said surface 
to the action of an oxidizing acid solution of a strength 
and for a duration to convert said white matte surface 
into an oxidized ?lm, and removing said surface from 
the action of said solution before appreciable buildup 
of said oxidized ?lm. 

2. A process for treating a solderable zinc-tin alloy 
containing between 75 and 95 percent zinc and between 
25 and 5 percent tin and normally having a white matte 
surface including the steps of subjecting said surface to 
the action of an oxidizing acid solution selected from 
the group consisting of nitric acid, sulfuric acid and 
mineral acid-hydrogen peroxide mixtures and of a 
strength and for a duration to convert said white matte 
surface into an oxidized ?lm, and removing said surface 
from the action of said solution before appreciable 
building of said oxidized ?lm. 

3. An article of an electrodeposited zinc-tin alloy 
containing 75 to 95 percent zinc and 25 to 5 percent 
tin and having a thin oxidized ?lm on its surface, said 
?lm being gray in color, uniform in thickness and 
solderable. 

4. An article of an electrodeposited zinc-tin alloy 
containing 75 to 95 percent zinc and 25 to 5 percent tin 
and having a gray oxidized solderable ?lm of uniform 
thickness on its surface which is resistant to ?nger 
straining. 

5. A base metal having a coating of a solderable 
zinc-tin ‘alloy containing 75 to 95 percent zinc and 25 
to 5 percent tin, the surfaces of said coating having an 
oxidized ?lm of a thickness to preclude ?nger staining 
without affecting solderability, said ?lm being gray in 
color, uniform in thickness and solderable. 

6. The method of treating an electrolytically deposited 
layer of an alloy of zinc and tin, said alloy containing 
between 75 and 95% zinc and between 25 and 5% tin, 
the layer having a solderable surface which includes 
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the step of immersing the surface in a solution of nitric 2,035,380 Wilhelm ____________ __ Mar. 24, 1936 
acid so as to form a uniform, gray, oxidized coating 2,154,451 Hull ______________ __ Apr. 18, 1939 
over the surface, the coating having the property of 2,154,469 Oplinger ____________ __ Apr. 18, 1939 
repressing ?nger staining and being solderable, remov- 2,276,353 Thompson __________ __ Mar. 17, 1942 
ing the surface from the solution and washing the nitric 5 2,461,228 Miles _______________ __ Feb. 8, 1949 
acid solution off from the removed surface. 2,559,812 Watson ____________ __ July 10, 1951 
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