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Replacing Chromium Plating
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armful coating materials like cadmium, chromates,
H and carbides are heavily used in aerospace appli-

cations for corrosion and wear protection even
though the health related dangers associated with these
coating materials and application processes is well docu-
mented. Recent changes in U.S. Federal acquisition and Eu-
ropean Union coating regulations place significant
restrictions on the purchase of components and systems
treated using hexavalent chrome plating techniques and cre-
ate a burgeoning demand for cost-effective, rapidly deploy-
able alternatives. OEMs and MROs face challenges in
qualifying alternative replacement coatings that provide sim-
ilar characteristics of chrome coatings.

MesoCoat’s PComP Solution

Over the past several years MesoCoat designed, manu-
factured, and tested a family of three unique PComP pow-
ders suited for use in aerospace applications. PComP
thermal spray coating powders offer high corrosion and
wear resistance, higher deposition rate, lower spallation,
lower density, and require less finishing time than compet-
ing chrome and tungsten-carbide (WC) coating materials.

PComP nanocomposite thermal spray powders offer a
combination of both toughness and hardness stemming
from a patented coating microstructure that combines high
hardness zones of a ductile metal in an optimum geometry.
PComP-S coating materials made using lightweight, low
cost silicon-based reinforcements for aerospace applica-
tions is 70% lighter than WC coatings and 40% lighter than
the hard chrome alternative it was designed to replace due
to the use of lightweight, low cost silicon-based reinforce-

ments. Initial test results shows the coatings can be ma-
chined 3 to 5 times faster than carbides using just SiC (and
potentially alumina wheels) instead of expensive diamond
wheels. PComP combines high hardness cermet cores with
microscale ductile metal features to produce coatings with
exceptional properties.

PComP-S is equal to or better than both WC and chrome
coatings products in nearly all characteristics as shown in Fig
2. PComP-S has significantly improved corrosion resistance,
coefficient of friction, and sliding wear resistance, as well as
ductility similar to that of hard chrome. This nanostructured
nitride-based coating was initially designed specifically for
aerospace air frames and landing gear but was soon found to
be applicable to many aircraft parts. The density of these
coatings is less than half of WC. The reduced weight results
in lower fuel consumption and associated greenhouse gas
emissions. Although the coating is similar in hardness to hard
chrome plating, it provides improved toughness and better
corrosion resistance than chrome. Residual stress is an im-
portant coating characteristic, since it can reduce fatigue life;
a very important consideration in parts where the primary
failure mode is fatigue, such as landing gear. Because the
PComP coatings have increased ductility, they pass the fa-
tigue screening tests even if the residual stress of the coating
is in tension. Another property of both PComP-T and
PComP-S (titanium nitride and silicon nitride) is their mi-
crostructure letting them function as solid lubricants, for en-
hanced wear resistance. For example, the coefficient of
friction for PCompP-T is only 0.03, compared to 0.11 for
chromium carbide, resulting in longer life for components.

Each PComP product was designed to meet specific prop-
erty needs of aircraft parts and equipment in other industries.
PComP-W, designed to replace tungsten carbide, is one of
the toughest, hardest coating materials on the market with
high resistance to spalling. PComP-S was designed for use in
high-stress application, and PComP-T for low to medium
stress chrome-replacement applications. All PComP products
are currently undergoing field testing and qualification in the

Fig. 1 — PComP coatings are a direct
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replacement for chromium plating currently
used to protect landing gear from corrosion
and wear.

Fig. 2 — PComP coatings applied to rotors, rods, pistons, actuators,
and airframe parts provide good protection at a lower life-cycle cost.
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Fig. 3 — PComP-S coatin is equal to or better than both WC
and chromium plating products in nearly every characteristic.

aerospace, oil and gas, mining, and chemical processing indus-
tries. The preliminary results for landing gear are excellent with
respect to corrosion, wear, spallation, and fatigue. PComP-S and
PComP-W passed fatigue and spallation tests with exceptional
results. In a recent test at University of Dayton Research Insti-
tute, Ohio, PComP samples surpassed 230 ksi of combined load
of compression and tension compared to 180 ksi for commercially
available tungsten carbide.

PComP is a trademark of MesoCoat.

For more information: Anupam Ghildyal, senior business associate,
MesoCoat Inc., MesoCoat Inc., 24112 Rockwell Dr., Euclid, OH,
44117-1252; tel: 216/ 375-6393, email:aghildyal@mesocaot.com;
www.mesocaot.com. Curtis Glasgow, general manager, Thermal
Spray, tel: 216/453-0866, ext. 176; email:cglasgow@mesocaot.com
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STICK WITH THE BEST
DeWAL Th(—'frmal Spray Tapes

DeWAL Industries offers the highest quality, most complete line
of thermal spray tapes — aluminum foil, fiberglass fabric, silicone-
impregnated fiberglass, and combinations of these materials.

For wire arc and HVOF, DeWAL double-ply tapes reduce set-up
time and withstand the harshest environments. DeWAL tapes can
be single-ply or multi-layer.

DeWAL tapes adhere aggressively, ensuring sharp edges, resist-
ing temperatures to 1000°F, and removing cleanly after spraying.

Call DeWAL today, then thermal spray away.

p&v‘“%*\ DeWAL Industries, Inc.

15 Ray Trainor Drive, P.O. Box 372
Saunderstown, Rl 02874

www.dewal.com cbrooks @dewal.com
800-366-8356 (International: 001-401-789-9736)

Quality Approvals: GE, Prait & Whitney, Rolls Royce, etc.

How can | get a surface
treatment machine that
meets my expectations?

Procisely!

Progressive Technologies has changed its name to
Progressive Surface™, highlighting our core competencies
in the design and manufacture of world-class surface
treatment machinery.

The Progressive Procise Process™ includes:

The Procise Process™ guarantees that your Progressive
Surface equipment will perform to your exact requirements—
and beyond your expectations—for years to come. Procisely!™

progressivesurface.com
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