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Applications
Brass plating is the most widely used form of alloy plating
today. Its origins date as far back as the mid 1600s. Those
early solutions were made by first dissolving solid brass in
nitric acid and mixing with cyanide. Due to the obvious
volatility of such a process, it was not until 1920 that electro-
plating began to be used as a viable alternative to solid brass.
As an alloy of copper and zinc, brass electroplate can produce
a pleasing deposit that can range in color from the popular
yellow to green to red to white. Its versatility is unmatched in
its ability to be used in conjunction with various post-
treatments to produce a wide variety of final finishes. The
greatest use of brass electrodeposits is as a decorative finish
to produce an article that resembles solid brass. The major use
is in hardware markets. There are also applications in the
fastener, lighting and display fixture industries. Brass has its
functional applications as well. It is used in special corrosion
situations i.e, marine hardware). Also, white brass has been
used in the automotive industry as an intermediate layer on
bumpers. Steel wire, which must be drawn, is coated with a
brass deposit to utilize its lubricant action to allow the wire to
pass through the drawing dies.

As was mentioned earlier, the greatest use of brass plating
is decorative. Even this can be broken down into types of
applications. One is the brass flash over nickel. The majority
of square footage is plated in this manner. It is used to produce
a bright finish with the brass color resembling a solid brass
object. The other application is a heavy brass deposit, gener-
ally greater than 0.0002 in. in thickness. This is widely used
in the hardware industry for its ability to be burnished, color
buffed, brushed, or antique finished. Whatever the applica-
tion, if brass is being used as a final finish, it must be coated
with a protective film. This is generally a lacquer, but can also
be a chromate or benzotriazole coating. Failure to use a
protective film on the final brass deposit will result in
tarnishing or discoloration of the surface due to rapid oxida-
tion.

Processes
Brass can be deposited by either rack or barrel operations. It
is obvious that since brass is a soft metal, a rack operation will
lend itself to brighter finishes, due to a lack of impingements
created by the tumbling action of a plating barrel. Both
operations can be adapted to the heavier deposits and subse-
quent post-treatments very well. Flash deposits form a fine-
grained crystal structure. As the thickness of the deposit
increases, the structure becomes less dense, and therefore
duller in initial appearance. However, subsequent coloring
or buffing operations will restore a significant amount of
brightness.

A typical formulation of a rack brass plating solution
contains 9 oz/gal copper cyanide, 2.6 oz/gal zinc cyanide, and
17 oz/gal sodium cyanide. The pH is maintained between
10.5 and 11.0. Temperature is generally 110 to 115 °F, with
an average cathode current density of 5 to 10 A/ft2, which will
produce a deposition rate of 0.0004 to 0.0005 in./hr.

Barrel plating solutions typically run more dilute and at a
lower cathode efficiency. Constituents can run from 2.8 oz/
gal copper cyanide, 1.2 oz/gal zinc cyanide, and 6.7 oz/gal
sodium cyanide. In either rack or barrel plating, the copper-
to-zinc ratio is generally held to about 4:1. This will aid in
maintaining a good yellow brass color. Average cathode
current densities for a barrel run from 1 to 4 A/ft2 and will
produce a deposition rate of approximately 0.00015 to 0.0002
in./hr.

Maintaining the copper-to-zinc ratio closely is important
to consistent quality of the brass deposit. Copper metal exists
in the solution as a cyanide complex. Cathode efficiency and
plating rate depend primarily on the copper content. The zinc
metal content can exist in the solution in many forms. It is the
form of the zinc complex that determines the rate at which
zinc deposits in the alloy. The color of the deposit is then
affected by this plate-out rate of the zinc. Free cyanide and pH
are factors in determining the zinc plate-out rate.

The free cyanide content is responsible for maintaining
uniform copper and zinc deposits that will yield a uniform
color across a wide current density range. When the free
cyanide decreases, the result is an increase in cathode effi-
ciency, which at a point will begin to create rough deposits.
Low free cyanide will also cause polarization of the anodes
and limit the current-carrying capacity of the solution. Con-
versely, as the free cyanide concentration increases, higher
current densities will be allowed. However, too high of a free
cyanide content will inhibit the deposition process. You will
eventually reach a point where the content is high enough to
inhibit the deposition process altogether, by stripping the
brass as fast as it is plated.

In a brass plating solution, pH ranges from 10.0 to 11.5 and
is generally controlled by ammonia and carbonate levels in
the solution. As the pH level varies, so does the deposition
potential of zinc, and therefore, the plate-out rate, which
affects the color of the deposit. Ammonia is used for the main
control of the color of the brass deposit. Its mechanism is two-
fold. First, the hydroxide group (OH) increases the pH, which
will increase the plate-out rate of the zinc. Second, the
ammonium group (NH4) complexes somewhat with the cop-
per in the solution, creating an inhibiting effect on its depo-
sition. Carbonates are both helpful and harmful in the plating
solution. They are added in a new solution to aid in conduc-
tivity and form a buffer system. As the solution is electro-
lyzed, the sodium cyanide will break down to sodium carbon-
ate at a rate of 2.16 lb of sodium carbonate for every pound
of sodium cyanide consumed. When the carbonates reach 20
oz/gal in the solution, the efficiency of the solution will begin
to be reduced. It is important to make the electrolysis of the
cyanide the least preferred reaction. This is done by operating
at maximum efficiency, so that the metal deposition is the
preferred reaction. One needs to maintain good anode area
and keep the anode current density under 10 A/ft2.

Other materials have been used in trace amounts in order
to increase brightness and improve grain refinement. Metal-
lic additives such as selenium, tellurium, lead, molybdenum,
arsenic and bismuth will increase brightness. Organic addi-
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