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Hard Chromium Plating

Hard chromium plating is produced by Electro-
depaosition in a solution of chromic acid. It is also
known as industrial, functional or engineering
chromium plating and is very different from decora-
tive chromium plating.

Hard chromium plating has a wide range of applica-
tions where wear and a low coefficient of friction are
consigerations.

Applications

In our Laboratory we see hard chromium used for
rebuilding worn or mis-manufactured parts, original
manufacture and wear resistance of tooling and
gages. It's also used for protection of molds running
corrosive or abrasive plastics and to provide mold
release characteristics.

Typical chromed parts would be; automotive valve
stems, piston rings, shock rods, Mac Pherson struts,
the bores of diesel and aircraft engine cylinders and
hydraulic shafts.

Hard chromium plating is commonly used to restore
original dimensions to worn surfaces of large crank-
shafts for diesel, gas engines and compressors.
Hard chrome also finds use in the repair of impaired
printing and paper making roll bearing journals,

Hard chromium deposits are intended primarily to
increase service life of functional parts by increasing
their resistance to wear, abrasion, heat and corro-
sion. Plus hard chrome is used to restore dimen-
sions of undersized parts.

Thicknesses

Hard chromium is deposited in thicknesses ranging
from one to twenty thousandths and in certain appli-
cations to much greater thicknesses. Decorative
coatings of chrome rarely exceed .05 mil.

With certain exceptions, hard chromium is applied
directly to the base material.. Decorative chrome is
applied over undercoats of nickel, copper and nickel
and can be then polished or used as plated.

Hard chromium plating is used for restoring mis-
machined or worn surfaces. However, since 1970, in
some cases, electro-deposition of hard chrome has

77/ NUTS & BOLTS

NH Materials Laboratory » Somersworth, NH « 800-334-5432 « 603-692-4110 » Fax 603-692-4008

VOLUME 10
SUMMER 1939

been replaced by thermal spraying and plasma coat-
ing since it can be applied more quickly and with bet-
ter control over the coatings thickness. In these
applications, ceating thicknesses-range between
five and fifty thousandths and the excellent wear
gualities and low coefficient of friction of chromium
are highly advantageous.

However, care must be taken not to plate in fillet
areas as a precaution against fatigue failures.

Considerations

The decision to employ hard chromium plating would
be dictated by the following needs and require-
ments:

1. The inherent hardness and wear resistance of
electro-deposited chromium.

2. Thickness of chromium required

3. Shape, size, construction and material the part
is made from.

4. Masking requirements for areas not to be plated.

5. Dimensional requirements and if additional
mechanical finishing will be needed.

Hardness of chromium electro-deposits is a function
of plating conditions. Generally, chrome plated in the
bright condition is optimally hard. Bright chromium
deposits from conventional baths have a Vickers
hardness of 800 to 1000; those from mixed catalyst
baths have hardnesses of 1000 to 1100 or higher.
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FIGURE 1: Honing of rough machined, plated surface to
provide oil pockets






