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This invention relates to improved electroplating‘solu 
tions for electroplating cobalt-nickel compositions on 
a metal base. More particularly, this invention relates 
to improving plating solutions having a wide ‘workable 
range of cobalt to nickel metal ion ratio which when 
containing a special additive agent impart to the elec 
troplate high quality magnetic characteristics suitable for 
various types of magnetic recording. 

It is known that cobalt-nickel plating for magnetic 
recording purposes may be accomplished from solu 
tions containing suitable concentrations of nickel and 
cobalt salts, using a plating and deplating cycle for the 
current supplied to the bath. It is further known that 
the addition of certain organic compounds, such as 
aromatic sulfonamides, will improve the quality of 
the plating. However, these previous plating solutions 
require relatively close control of the cobalt and nickel 
ratios, and in the case of many of the organic addi 
tives, their use is restricted by limited solubility and sus 
ceptibility to chemical breakdown which may contaminate 
the bath. 

It has been found that high quality magnetic plating 
is possible over a wide range of cobalt to nickel metal 
ion ratio in the presence of small amounts of addition 
agents known as inorganic thiocyanates, such as potas 
sium, sodium and ammonium thiocyanates. The amount 
of addition agent which may be employed may vary 
from SXlO-4 grams per liter of solution to 5X10‘3 
grams per liter of solution. These addition agents are 
completely soluble, stable for longer periods of time than 
most organic agents and are essential for obtaining good 
quality magnetic properties in a'coating. 

It is accordingly an object of the subject invention to 
provide an improved cobalt-nickel plating solution hav 
ing an extended range for the ratio of cobalt to nickel. 

Another object of this invention is to provide an im 
proved cobalt-nickel plating solution employing only 
chlorides of cobalt and nickel. 
Another object of the invention is to provide an im 

proved cobalt-nickel plating solution employing an in~ 
organic additive which substantially improves the mag 
netic quality of the plated articles. 
A further object of the invention is to provide an im 

proved cobalt-nickel plating solution in which improved 
magnetic qualities are provided by an additive selected 
from the class of inorganic thiocyanates. 

Still another object of the invention is to provide an 
improved cobalt-nickel plating solution in which im 
proved magnetic qualities are provided by an additive 
selected from the class of ammonium, potassium and so 
dium thiocyanate. 
A principal object of the invention is to provide an im 

proved cobalt-nickel plating solution. 
The foregoing objects are attained in this invention by 

providing a water solution of suitable cobalt and nickel 
salts, preferably chlorides with a relatively high ratio 
of cobalt to nickel, a small percentage of boric acid, and 
and extremely small percentage of a thiocyanate, prefer 
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ably selected from the class including sodium, potassium 
and ammonium thiocyanates.‘ ‘During the‘plati g process, 
the temperature of the ‘bathis maintained between,‘ 6(land 
8O vdegrees C. Alternate plating-and deplating cycles 

are employed in the mannerknown in ,th L'a'rt.“ Other objects of the invention willi'yb'evpv 'ntedout in 
the vfollowing description“andjclairns.' " " " 

' The following'isan‘ example "of an “improved electro 
plating solution according to thezpresentjinve tio . An 
"aqueousls'olution' is made up in accordance ‘with the idl 
lowing quantities of technical grade chemicals: 

Grams/liter 
Cobaltous chloride (CoCl2.6H2O) ____________ __ 390 

Nickel chloride (NiCl2.6H2O) ________________ __ 110 
Boric acid 25 
Potassium thiocyanate __________________ __. 7.5 X10‘4 

The amount of potassium thiocyanate is obtained by 
successive dilutions to obtain the concentration desired 
for addition to the solution. 
The material to be plated is immersed in the bath as 

a cathode, and the usual anode of cobalt, nickel, or an 
alloy of the two metals is also placed in the bath. The 
plating current is supplied in alternate plating and de 
plating phases, substantially as described in U. S. Patent 
2,619,454. For optimum results, the plating bath should 
be maintained at a temperature in the range from 60 to 
80 degrees centigrade. 
The thiocyanate additive may vary Within the limits 

from 5><10-4 g./l. to 5x10"3 g./l. Since it is dif?cult 
to accurately quantitatively determine the thiocyanate 
concentration in the solution, it has been found most 
expeditious to replenish the additive based upon the plat 
ing load of the bath, so that, for a known thickness of 
plating, the additive may be replenished at a given rate 
per square feet of plated area. 

In the example solution provided, the cobaltmickel 
ratio is 2.87 to 1, by analysis. However, it has been 
found that by the use of the thiocyanate additives it is 
possible to obtain plating having the desired magnetic 
qualities with the cobaltznickel ratio varying anywhere 
in the range from 2.25/1 to 2.9/1. 
As previously noted, sodium and ammonium thiocya 

nates are known to function equally as well as potassium 
thiocyanate, within the limits given above. 
While there have been shown and described and pointed 

out the fundamental novel features of the invention as 
applied to a preferred embodiment, it will be under 
stood that various omissions and substitutions and changes 
in the form and details thereof may be made by those 
skilled in the art, Without ‘departing from the spirit of 
the invention. It is the intention, therefore, to be limited 
only as indicated by the scope of the following claims. 
What is claimed is: 
1. An electroplating solution for depositing a coating 

of an alloy consisting of cobalt and nickel, which con 
sists of a water solution containing chlorides of cobalt 
and nickel, boric acid, and a thiocyanate from the class 
consisting of sodium, potassium and ammonium thio 
cyanates, the amount of thiocyanate ranging from 
5><10—4 to 5x10‘3 grams per liter. 1 

2.‘ An electroplating solution for depositing a coating 
of an alloy consisting of cobalt and nickel, which con 
sists of a water solution containing chlorides of cobalt 
and nickel, boric acid, and sodium thiocyanate, the 
amount of thiocyanate ranging from 5x10-4 to 5X10-3 
grams per liter. , 

3. An electroplating solution for depositing a coating 
of an alloy consisting of cobalt and nickel, which con 
sists of a water solution containing chlorides of the 
metals of said class, boric acid, and potassium thiocyanate, 
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the amount of thiocyanate ranging from 5X10-4 to 
5><10-3 grams per liter. 

4. An electroplating solution for depositing a coating 
of an alloy consisting of cobalt and nickel, which con 
sists of a water solution containing chlorides of the metals 
of said class, boric acid, and ammonium thiocyanate, the 
amount of thiocyanate ranging from 5x10~4 to 5x10-3 
grams per liter. 

5. A cobalt-nickel plating solution consisting of an 
aqueous vehicle in which have been dissolved nickel and 
cobalt salts so that the ratio of cobalt to nickel content 
is from 2.25/1 to 2.9/1 and in which have been dissolved 
boric acid in the amount of 5 to 40 grams per liter and 

10 

d. 

between 5><10-4 and 5 X 10-3 grams per liter of a thio 
cyanate taken from the class consisting of sodium, potas 
sium and ammonium thiocyanates. 

6. A cobalt-nickel plating solution consisting of an 
aqueous vehicle in which have been dissolved nickel 
and cobaltous chlorides so that the ratio of cobalt to 
nickel content is from 2.25/1 to 2.9/1, boric acid in the 
amount of 5 to 40 grams per liter and between 5X10-4 
and 5 x 10-3, grams per liter of a thiocyanate taken from 
the class consisting of sodium, potassium and ammonium 
thiocyanate. 

No references cited. 
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