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Background on Wear Coatings

Used as a fundamental wear-resistant
coating in a wide range of indus-
tries—aerospace, heavy equipment,
automotive and many others — hard
chrome plating has overcome increas-
ing obstacles to market growth in
recent years. Industry downsizing and
consolidation following toughened
legislation led to the closure or offshore
relocation of as many as half of the
chrome plating shops in North Ameri-
caq, but the remaining the chrome plat-
ing industry has been stable for several
years. Most chrome plating shops, hav-
ing accommodated new regulations,
are now thriving and profitable.

However, the situation is changing
rapidly. In this, the fourth update to
Thintri’s original 2003 study on wear
coatings, alternatives to hexavalent
hard chrome are now poised to have
a significant impact on hex chrome’s
markets to the degree that sales of
hard chrome plating consumables
may fall info negative territory.

A number of alternatives to hard
chrome are available. The chief sub-
stitute is thermal spray, in particular
high-velocity oxy-fuel (HVOF), often
favored due to its high strength and
wear resistance and fast furnaround
time. Some of the industry has begun
tfransitioning to high-velocity air-fueled
(HVAF) and high energy plasma spray.
Thermal spray as a rule, however, faces
fundamental limitations such as high
cost, low throughput and difficulty with
complex shapes or non-line of sight
situations.

Thermal spray faces growing competi-
tion from new plating solutions that
easily accommodate non-line of sight
and complex shapes. These include
electroless nickel composite plating,
which can deposit diomond-compos-
ite coatings, and electrodeposited

nanocrystalline cobalt-phosphorus
alloys. Plasma vapor deposition (PVD)
can make thin, high quality coatings
for less cost, in some cases, than even
decorative chrome.

The big news is that hard frivalent
chrome, long sought as a more
health- and environmentally-friendly
alternative to hex chrome, is now a
commercial reality. Hard trivalent
chrome coatings have been demon-
strated in large scale production and
the technology is now available. The
impact will be significant on estab-
lished markets for hex chrome plating,
since it’s among the most economical
and easily implemented hex chrome
substitute. The good news for chrome
platers is that they can convert to hard
trivalent chrome coatings with relative
ease and remain at the forefront of
wear coating technology.

However, new legislative initiatives,
particularly REACH in Europe, have
made many nervous about any chro-
mium content at all in their coatings,
leading to growing inferest in chromi-
um-free coatings. Furthermore, REACH
has also targeted cobalt salts, a prime
constituent of nanocrystalline cobalt-
phosphorus coatings, a very promising
and economical plating alternative to
hard chrome.

For wear coating markets, the picture
is wildly uncertain. Users face wild
swings in the cost of raw materials and
uneven economic growth. Coating
demand in the oil and gas sector went
from frenzied to dormant in a short
couple of years as a worldwide glut
reduced demand for coatings. Forestry
and pulp & paper continue a precipi-
tous, long term decline. Other sectors
are reporting reasonably optimistic
conditions. Even players within the
same industry, like small thermal spray

powder suppliers, report widely varying
market conditions. It is a time of great
uncertainty, but also great promise.

Understand the Markets

Success in wear coating markets will
depend almost completely on a bal-
ance of cost and performance that
will be highly application-specific.
Many, if not most, chrome substitutes
like thermal spray will require higher
up-front costs, usually in the form of
equipment purchases. However, longer
component lifetimes and reduced
frequency of repairs can lead to signifi-
cant long-term savings, not to mention
the benefits of improved performance.
Other alternatives offer a crossover
benefit that depends on the scale of
implementation or other factors. For
example, PVD is more expensive than
chrome for small lots but can be sig-
nificantly less expensive in large-scale
production. Most alternatives also offer
alarge advantage in reduced hazard-
Ous waste management costs com-
pared to hexavalent chrome.

Thintri’s study Markets in Wear Coat-
ings: Hard Chrome and its Alternatives
examines each of the leading alterno-
five technologies in detail: its capabili-
fies, limitations and most promising ap-
plications. The report also explores their
potential in major market segments
and forecasts markets to 2022,
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