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Electroless Nickel Plating

Electroless Nickel Plating is used to deposit nickel
without the use of an electric current. Since gaining
commercial use in the 1950's, electroless nickel plat-
ing has grown rapidly to be an established industrial
process. Electroless nickel is an engineering coat-
ing, normally used because of excel-

lent corrosion and wear resistance.

Electroless nickel coatings are fre-

quently applied to aluminum to provide

a solderable surface and on shafts to

improve hardness and wear character-

istics. In the case of optics, electroless

nickel is used to render a highly reflec-

tive, uniform, corrosion-free surface

for mirrors used in Infra-Red, Laser

and Satellite systems.

Superior quality plating

As compared to an electro-plated nick-
el surface, electroless nickel provides
a superior quality plating surface. It is
also a relatively more expensive
process. However, it is more homoge-
nous, uniform and almost amorphous
in character. As deposited, electroless
nickel is not crystalline but has the
characteristics of a glass. With the
exception of a few exotic applications, this is the only
example of a metallic "glass" we would normally
ever come in contact with.

The mechanical properties of electroless nickel
deposits are similar to those of other glasses. They
have high strength, limited ductility and a high mod-
ulus of elasticity. The ultimate tensile strength is very
high and allows the coating to withstand a consider-
able amount of abuse without damage.

Ductility varies

The ductility of electroless nickel coatings varies with
composition. High phosphorus, high purity coatings
have a ductility of about 1 to 1.5% as percentage of
elongation. Although this is less ductile than most
engineering materials, it is adequate for most coat-
ing applications. Thin films of deposited nickel can
be bent completely around themselves without frac-
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ture. With lower phosphorus deposits, or with
deposits containing metallic or sulfur impurities, duc-
tility is greatly reduced and may approach zero,
making the coating vulnerable to abuse.

The electroless nickel plating bath is unstable in that
when exposed to an appropriate catalyst the nickel
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FIGURE 1: Electroless Mickel is a more even plating process with no build up on
edges and electroless can plate into holes.

alloy is spontaneously deposited. The coating then
becomes it's own catalyst. The base metal that is to
be plated must be a good, clean catalyst so as to get
the process started.

Contamination is sneaky

Some sources of contamination are not easily iden-
tifiable. The one that can sneak up and grab you is
when something has contaminated the grit blaster
just when you think you are cleaning a part for elec-
troless nickel plating you are actually depositing a
film of catalytic poison. Prior to plating it is a good
practice to acid etch the substrate, to eliminate any
poisons. A copper or nickel strike can plate over the
poisons in or on the metal. The nickel adhesion will
then be as good as the adhesion of the copper strike
to the base metal. In most cases plating defects can
be traced to poor cleaning methods.







