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Cirrus Mg Defender™ is a disruptive,
sustainable coating system for
magnesium alloy components that
reduces the cost, application time and
weight of the coating material. It uses
a proprietary ‘interlock’ nano-structure
to create a bond to the substrate.

Light metals such as aluminum,
magnesium and titanium and their
alloys are widely used in various
applications due to their low density,
excellent strength to weight ratio and
machinability. The very lightest metals
like magnesium require coatings to
provide additional surface protection
due to a high chemical reactivity that
leads to corrosion.
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Unfortunately, existing Magnesium
coating technologies suffer from various
combinations of:

- High-energy application process

+ Poor adhesion

- Loss of performance at high

temperatures
- Toxic by-products.

Growing interest in using magnesium
alloys in aerospace, automotive, defense,
consumer electronics and energy

to improve performance and reduce
greenhouse gas (GHG) emissions,
means there is a demand for advanced
sustainable surface coatings. Cirrus Mg
Defender™ has been added to the Cirrus
Materials Science portfolio of surface
technologies to meet this growing need.

Dr Fengyan Hou, Principal Engineer,
showing off a sample of Atlas Black
magnesium



PERFORMANCE

Cirrus Mg Defender™ delivers optimal
performance for arange of applications

CORROSION RESISTANT
Embedded, hard-wearing, thin-film
composite coating that both etches
into the alloy and develops a final

ENERGY EFFICIENT

Cirrus Mg Defender™ application
requires lower energy than micro-
arc anodization and without high
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protective finish. temperature post treatment or Base Mterock
baking. Mg substrate

LIGHT-WEIGHT

Unlike existing light metal paints IDEAL SURFACE

Cirrus Mg Defender™ s both
conductive and an ideal layer to
accept industry standard finishes
such as e-coat.

or other coatings, the process

is subtractive and is suitable for
light-weighting of components;
components typically weigh the
same or slightly less post-finishing.

Business benefits

Competitive comparison
COST SAVINGS

Extended asset life, reduced energy
and time in application, and reduction

Cirrus Mg Defender™ Heinkel MgC 2.0 Type 2-3 Anodize  Alodine 5200
in ongoing maintenance costs reduce
>200+ hours corrosion total costs.
resistance under NSS ® o [
MARKETABILITY
Resistant to Striking visual impact, exceptionally

delamination ® o o durable finish, maximally light-weight

& environmentally friendly.
Suitable for visual
application ® ® COMPETITIVE ADVANTAGE

Exclusive license enables release of
the technology ahead of competitors.



SUSTAINABILITY

Mg Defender™ is a disruptive coating
technology that can eliminate the
use of toxic chemicals, reduce the
energy and raw materials required to
apply coatings as well as reduce the
complexity and time involved.

Anodized
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Sustainability drivers

o Light-weight coating solution, reduces
emissions for mobility applications.

¢ Excellent adhesion: meets mil spec & ASTM
standards for aerospace coatings.

¢ Applied with no VOC/particulate emissions
or toxic chemistry — REACh & RoHS
Compliant.

¢ No high temperature post-treatment or
baking, reducing CO, emissions.
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Materials distribution strongly determines total weight in automotive applications

Current (1,524 kg)

Com- Rubber & .
Steel & castiron  Aluminium posites Other glass | Magnesium

63.8% 8.3% 7.6% 12.6% 7.4% | 0.3%

Potential (1,297 kg)

1
Alu- <@ of aluminium and steel
mini- ) i . .
Steel & castiron um Magnesium : componen’Fs with magnes-lum
52.9% 4.5% 12.2% : we can achieve a 15% weight
reduction in typical vehicle

“Shave just 100 kilograms off of a

car's weight and you'll boost its energy
efficiency by about 3.5 percent. Making
lighter machines and equipment s a
goal of manufacturers in industries
ranging from automotive to

aerospace. And the key could just

be magnesium — a metal that is

not only four times lighter than

steel, but is also easy to find.”
Clara Marc, EPFL




Lightweight, durable, conductive:
Magnesium is on therisein
consumer electronics

Magnesium alloys are replacing plastics since they are:
e justas light, but much stronger and more durable

e suitable for complex shapes

o able to transfer heat

o effective barriers against electromagnetic interference.

“Magnesium conducts heat generated

by our LED light away from the LED bulb,
extending its usable life. Magnesium is
one-third lighter in weight, making it a better
choice than aluminum for outdoor activities

that require a portable lighting device. In
addition, only magnesium provides the
strength required to produce the unique
three-dimensional swivel hinge.”

Bill Tsang, Product Development Manager, AltusLumen
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To discuss how advanced coatings could meet
your industrial challenges, please contact:

Andy Matheson

VP Global Business Development
+64 212404701
andy.matheson@cirrusmaterials.com

For technical enquiries, please contact:
™ Chris Goode
L‘n . CT0
Y +64212488853
kf‘ “ chris.goode@cirrusmaterials.com




