AEROSPACE COATINGS

Daniel Bencun, Global Director, Aerospace Coatings, PPG, discusses the company’s latest developments in the sector

New aerospace coatings reduce
weight, speed up processing
and enhance aesthetics

A

erospace is a high-end industry
driven by technology and coatings
for aircraft application arguably
are among the most technologically
advanced and complex. All characteristics
need to deliver high performance without
any compromise.
Characteristics for coatings used on civil
aircraft depend on the part and area of the
application. Exterior aircraft pretreatments
and structural primers provide adhesion
for topcoats, corrosion resistance and
protection against aggressive materials,
such as aviation hydraulic fluids. Primers
and topcoats help protect the aircraft
surface from degradation by rain, ice,
humidity, ultraviolet radiation, temperature
extremes and other atmospheric conditions
encountered during aircraft operation.
Speciality coatings have unique qualities
to address the functional needs of specific
parts, such as fuel tanks and wings.
Customers want durable topcoats with
high-level aesthetics that retain their gloss
and colour for several years. They also look
for coatings to provide other functions,
such as solar heat management to keep
aircraft cooler; reduced drag for better fuel
economy; ice mitigation to reduce the need
for de-icing aircraft prior to flight; and easy
cleaning solutions.
Coatings products must perform as
required under a challenging operating
envelope while affording weight reduction,
environmental compliance, fast processing
and aesthetics. They also must meet
global regulatory requirements for the
aerospace industry.

products, as well as from the process and
application standpoint, where reducing
weight is even more important. Very often,
application is the key coatings contributor
to aircraft weight.
Aircraft painters, maintenance
operations and airframe manufacturers
have quickly adopted basecoat-clearcoats
that offer reduced painted aircraft weight
with many other benefits. Compared with
traditional direct-gloss systems, basecoatclearcoats have higher pigment load and
coverage and can save weight even with
an additional clearcoat layer. Reduction
in painted weight for basecoat-clearcoat
systems compared with direct-gloss
systems can be 15 to 25%, with reductions
for darker colours at about 25% and lighter
colours at around 15%.
New pretreatments and primers are
also being developed that offer weight
savings. A few years ago, we launched
PPG DESOPRIME® 7530 pretreatment
primer that customers can apply with
electrostatic spray equipment. This

technology combined with PPG Desoprime
7065 polyurethane primer offers a better
transfer ratio, which allows customers to
reduce weight.
Electrocoat (e-coat) primer technology,
where metal parts are dipped into an
electrically charged tank containing primer,
also affords significant weight savings for
aircraft parts compared with traditional
spray-applied application. E-coat primer
allows for superior coating uniformity
even for the most complex-shaped parts
and a thinner coating layer. As a result,
the weight of the finished coated part is
minimised, saving material and reducing
aircraft weight. Such uniformity and coating
thinness are nearly impossible to achieve
with spray-applied primers.
Although e-coat primer technology
is new to aerospace, the automotive
industry has used it for more than half a
century. PPG adapted the technology for
the unique application needs of airframe
manufacturers, as well as the operating
requirements of airlines and other aircraft

nnWEIGHT REDUCTION
Reducing coatings weight on painted
aircraft has long been on the aerospace
industry’s radar and it remains priority
number one. Lowering the weight of an
aircraft improves fuel efficiency that can
result in significant operating cost savings
and reduced greenhouse gas emissions
when translated across a fleet.
Coatings manufacturers have launched
several initiatives for weight-saving

Air Canada selected PPG aerospace coatings for a new livery on their E190, A319, A320,
A321, A330, B767 and B777 aircraft. PPG DESOTHANE® HD 9008 basecoat-clearcoat in
a bold black-and-white design that highlights the airline’s iconic red maple leaf helped
achieve the required high-quality aesthetics. PPG DESOPRIME® CF 7502 primer, PPG
DESOGEL® EAP-12 pretreatment and PPG DESOFILL® HS 8620G sanding surfacer
completed the system of coatings formulated without chrome as an intentionally added
ingredient. (Photo courtesy of Air Canada)

Desofill, DesoGel, Desoprime and Desothane are registered trademarks of PRC-DeSoto International, Inc
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Through the use of coatings systems that provide solar heat management, airlines no
longer need to avoid dark colours for liveries. These systems reflect solar radiation to help
keep aircraft passenger cabins cooler and reduce external aircraft skin temperatures. The
technology is inspired by the eggplant, which acts in the same light- and heat-reflective way

Coatings systems that provide solar heat
management have coatings layers that
transmit and reflect solar energy. A solarreflective dark coating transmits near
infrared energy to a white underlayer,
where it is reflected out through the
basecoat-clearcoat

operators. For example, we developed
PPG AEROCRON™ aerospace e-coat
primers with lower cure temperatures than
e-coat primers used for automotives since
higher cure temperatures can damage
aircraft aluminium.
It is important for manufacturers to
stay close to customers, working together
to optimise processes for the best
combination of product and application
techniques to reduce weight. At PPG, we
evaluate customer application processes
and capabilities to enable our customers to
achieve the best results with our coatings in
their facilities.

nnENVIRONMENTAL COMPLIANCE
One of the most important drivers for
aircraft coatings formulation from a
regulatory and environmental perspective is

the European Union’s REACH: Registration,
Evaluation, Authorization and Restriction of
Chemicals. These regulations restrict the
use of a number of traditional ingredients in
aerospace coatings, such as chrome.
Chrome has traditionally been used
in pretreatment and structural primers
for corrosion resistance to help protect
an aircraft’s metal structures. Eliminating
substances, such as chrome and using
more eco-friendly corrosion inhibitors
continue to be important objectives in new
product development. Customers benefit
from the pretreatments and primers now
in use that provide the needed corrosionresistance performance without chrome.
PPG’s aerospace e-coat primers have
no chrome as an intentionally added
ingredient and have the added benefit of
lower volatile organic compound (VOC)
content than traditional spray primers.

nnFASTER PROCESSING
Aircraft production rates continue
increasing to meet the rise in new aircraft
orders, while aftermarket demand for
aircraft is also growing. As a result,
customers are looking for coatings that
offer process time savings.
Faster paint process cycles facilitate
increases in the aircraft production rate.
They also reduce the amount of time an
aircraft sits on the ground for repainting.
Shorter turnaround times for coatings
application help aircraft manufacturers and
airlines be more productive and, therefore,
generate more revenue.

Innovations in products and processes
have reduced the amount of time it takes
to paint an aircraft. For example, basecoatclearcoats offer significant time savings.
The fast-drying basecoat typically
provides colour with one coat instead of
the traditional two or three coats, saving
as much as three days in the painting cycle
for a jet using basecoat-clearcoats. Several
colours of the basecoat can now be
applied in the same time as one colour of a
traditional high-solids topcoat.
Dry time for base colour coats is about
two hours compared with five to 10hr for
most high-solids paints. Slow drying is not
necessary to achieve a glossy, smooth
finish because the clearcoat provides those
attributes. Only about a half hour of dry
time is needed between the application
of logo colours and placards and the
clearcoat instead of about two hours for a
traditional paint system.
These product and process benefits
have been a catalyst for aircraft liveries with
more complexity and greater differentiation.

nnAESTHETICS
While the requirements for gloss and colour
retention continue to increase, the service
life of aircraft exterior paint systems is
also improving.
All exterior topcoats, including
basecoat-clearcoats and traditional directgloss products, operate in a broad range of
temperatures and must resist temperature
extremes for years. Sometimes,
temperatures on the ground reach 50°C
degrees Celsius (122°F) and are well below
-50°C (-58°F) when the aircraft is flying.
Basecoat-clearcoats can offer more
durability than direct-gloss systems,
enabling airplanes to look better longer
and allowing for extension of the repainting
cycle by several years. A clearcoat
improves gloss and colour retention, and
the smoother, high-gloss surface is easier
to clean. All help reduce revenue loss and
costs related to aircraft downtime.
For all of the hard work coatings do,
they also add beauty to aircraft. Topcoats
help create brand differentiation for airlines
and enable aircraft owners to customise
their general aviation airplanes. The newer
topcoat technologies are expanding colour
capabilities for liveries.
The high-gloss colour vibrancy of a
basecoat-clearcoat and sparkle of mica
can now be combined in coatings systems
that work together for process efficiency
and design optimisation. Mica and other
special-effect coatings and a limitless
colour palette offer airlines and aircraft
owners the ability to create unique paint
schemes. The extreme robustness in the
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application properties of special-effect
colours and ease for making coating repairs
during application save valuable time in the
aircraft painting process.
Mica coatings, custom colours and
an innovative painting technique created
a special paint scheme on two Airbus
A321neo jetliners celebrating the merger
of Alaska Airlines and Virgin America. For
this “More to Love” livery, Airbus applied
PPG DESOTHANE® 9008 mica basecoatclearcoat in 42 colours and 35 mica effects
in a gradation process at its Hamburg,
Germany, facility. The paint scheme
exemplifies the stunning aesthetics that
can be achieved with today’s aerospace
coatings technology.
Today, virtually any colour can be used.
Airlines previously avoided dark colours
for liveries because they can absorb as
much as 90% of solar energy, which in
turn heats the interior while a plane is on
the ground. With coatings systems that
provide solar heat management, solar
radiation is reflected to help keep aircraft
passenger cabins cooler by 2.8-3.9°C (57°F). They also reduce external aircraft skin
temperatures up to 13.9°C (25°F).
Much is required of aircraft coatings.
Airlines and other aircraft owners and
operators need them to be robust,
lightweight and colourful to provide
operating efficiencies and long-lasting
beauty. Aircraft manufacturers and
maintenance operations want coatings

Mica coatings, custom colours and an innovative painting technique created a special paint
scheme on two Airbus A321neo jetliners celebrating the merger of Alaska Airlines and
Virgin America. For this “More to Love” livery, Airbus applied PPG DESOTHANE® 9008 mica
basecoat-clearcoat in 42 colours and 35 mica effects in a gradation process at its Hamburg,
Germany, facility. (Photo courtesy of PPG)

that meet their customers’ requirements
and offer superior application efficiencies,
comply with environmental regulations and
have stunning aesthetics.
That is a tall order but it is one that
drives aerospace coatings manufacturers to
develop products and processes capable of
revolutionising the industry.
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Thermal coatings for spacecraft developed using metamaterials

A

team of researchers, which includes
the University of Southampton in the
UK, has developed new technology,
which could prompt a significant change for
a spacecraft or satellite.
Metamaterial Optical Solar Reflectors
(meta-OSRs) are the first-surface coatings
on the outside of a spacecraft, designed
to effectively radiate infrared heat away
from it while reflecting most of the optical
solar spectrum.
For a satellite or spacecraft, the OSRs
play a crucial role in the system’s thermal
control. Glued to the external skin of the
radiator panels, OSRs are designed to reject
solar radiation and dissipate the heat that is
generated on board. OSRs are commonly
made of quartz tiles that combine thermooptical properties with an ability to withstand
the environment in space.
However, quartz tiles are heavy and
fragile, add significantly to assembly
and launch costs and cannot be applied
to curved surfaces. Other commercial
solutions based on polymer foils suffer from

fast performance degradation and are,
therefore, unfit for missions lasting more
than three to five years.
The team demonstrated that a new
meta-OSR coating is enabled by the
use of metal oxide, a material commonly
used for transparent electrical contacts,
which, in this instance, is patterned into
a metamaterial with very strong infrared
emissivity while retaining a low absorption
of the solar spectrum.
The team also demonstrated a ‘smart’
radiator based on its metamaterial design,
which allows tuning of the radiative cooling
of the spacecraft using another type of
metal oxide.
Prof Otto Muskens, from the University
of Southampton and principal investigator of
the study, said: “The meta-OSR technology
is entirely based on durable and spaceapproved inorganic coatings, which can be
applied onto flexible thin-film substances
with the potential to be developed as a new
technology solution. “Since the assembly
and launch costs of OSRs is several tens

of thousands of US dollars per square
metre, even small improvements in weight
reduction can make a significant change to
the space industry.”
The team is currently working on
upscaling the prototypes to larger
areas through processes developed by
NIL Technology, while first tests of the
metamaterials in space are being prepared.
Dr Sandro Mengali, from CREO who
participated in the study, said: “Passive
control of the thermal emissivity is important
to preserve precious heat during startup and eclipses and to maintain the
temperature stability of the spacecraft.
“Currently, thermal emissivity control
requires bulky mechanical components
such as louvers, which are extremely
expensive and prone to failure, posing
significant risk to missions.
“The smart meta-OSR technology
will offer a valuable new tool for thermal
engineers of spacecraft, of particular
importance for the lightweight segment of
the satellite market.”
PPCJ
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