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1
LOW-EMISSIVE PAINT

This 1s a national stage of PCT/SE2006/001272 filed Nov.
9, 2006 and published 1n Swedish.

The present invention relates to a low-emissive paint. The 53
invention 1s derived from a wish to manufacture a low-emis-
stve camoutlage paint which can be used to adapt the signa-
ture of objects to prevent them from being detected by mili-
tary reconnaissance. However, 1t 1s possible to utilise the
invention in other applications than purely military, and it 1s 10
the applicant’s pronounced intention that the invention
should be protected based on 1ts composition and regardless
of 1ts application.

The technical development of radar-based and inirared-
homing reconnaissance sensors and missiles has greatly 15
advanced 1n the last decades. The military importance of this
became obvious also to the general public 1n connection with
the Gulf war. The development of countermeasures against
detection has occurred parallel to the development of recon-
naissance sensors. In this patent application, countermea- 20
sures against the infrared range will be discussed with refer-
ence also to the visual range.

A general and simple solution to the problem of providing
a low infrared signature, that i1s reduced thermal emission,
from a surface that 1s warmer than the surrounding, 1s to use 25
a shiny metal surface. It 1s a characteristic property of good
clectric conductors that they also have high retlectance and,
thus, a low emission factor 1n the infrared range and at least in
part of the visible wavelength range. In many situations,
however, this simple general method cannot be used. For 30
military platforms, 1t 1s for istance obvious that shiny metal
surfaces have an unsuitable visual signature.

Most of the thermal radiation from a hull surface that 1s
heated either from the inside by engines or from the outside
by the sun 1s 1n the thermal infrared wavelength range 2.5-25 35
um (TIR). Above all 1n the wavelength bands 3-5 and 8-12
wm, referred to as the atmospheric transmission windows, 1t 1s
casy for sensors to detect possible targets since the transmis-
s1on of thermal radiation through the atmosphere 1s high here.
Outside these ranges, the thermal radiation 1s reduced signifi- 40
cantly more quickly.

By using low-emissive coatings, it 1s possible to reduce the
thermal radiation from these objects und thus prevent detec-
tion. It 1s known to use low-emissive pigments in the form of
metals, frequently aluminium flakes, in a binder to obtain a 45
low-emissive surface in the TIR. However, the known binders
for low-emissive camoutlage paint, organic polymers, have
strong absorption bands in, above all, the TIR range. The
emissivity 1n these absorption bands i1s high, which 1s not
desirable as discussed above. 50

By replacing, inter alia, the binder, the invention solves the
current problem of creating a paint which has low emaittance
in the entire TIR range. This 1s achieved by the invention
being designed as 1s evident from the independent claim. The
remaining claims define advantageous embodiments of the 55
invention.

The mvention will in the following be described 1n more
detail with reference to, inter alia, a concrete example.

The 1mvention concerns a new type of camoutflage paint
where a conductive polymer 1s used as binder. It 1s known that 60
certain polymers have very few and low absorption bands.
The fact that the emission 1s low for the near infrared range,
(NIR), 0.7-2 um, 1s also known.

Conductive polymers which can be used in the mnvention
comprise polyaniline (PANI) and polymers where a 65
thiophene group 1s included 1n the chain, for instance poly(3,

4-ethenedioxythiophene) (PEDOT).

2

0.1-25% by weight of metal particles of any shape are
mixed with the binder. In preferred embodiments of the

ivention, 5-15 weight % of metal particles are mixed with
the binder. The particles may be spheres, flakes, threads or be
designed 1n some other way. A characteristic measure of the
particles, such as the diameter of a sphere or flake, should be
between 0.1 and 100 um.

The metal particles should be of a metal with lower elec-
tronegativity than 1.9 but higher than 1.1, for instance alu-
minium (Al), zinc (Zn), iron (Fe), magnesium (Mg), beryl-
llum (Be), titanium (11), manganese (Mn), gallium (Ga),
nickel (N1) and chromium (Cr) or a mixture or two or more of
these metals. Because of supply, price and other properties,
aluminium 1s a highly convenient metal.

Adding such metal particles to a conductive polymer
causes a synergy effect. A paint according to the invention has
lower emittance than could be expected based on the emit-
tance of the parts included. A traditional low-emissive paint,
that 1s Al flakes 1n a traditional binder, has an emissivity of
about 50%, while 1n the present invention 1t 1s easy to achieve
an emissivity around 30% in the wavelength range 2.5-25 um.
For comparison, 1t may be mentioned that acommon standard
paint often has an emissivity around 80%.

To function as a paint, the paint must, in a manner that 1s
known for paints, also contain a solvent 1n addition to pig-
ments and binder. The solvent 1s evaporated and has no effect
on the properties of a dried coat of paint. Like in other paints,
different known solvents can be used. Water 1s an increasingly
used solvent and can advantageously be used in the invention.

A polymer 1s usually not soluble 1n water. When using
PEDOT 1n the invention, a substance that causes PEDOT
together with the additive to be soluble in water 1s therefore
added. Such an additive 1s polystyrene sulphonate—PSS. A
mixing ratio which has been used with excellent results 1s 4
parts by weight of PEDOT to 9 parts by weight of PSS.

In addition to the components mentioned, 1t may 1n various
applications be convenient in manufacture of paints to add, 1n
prior art manner, known additives to increase the adhesion,
mechanical strength and weatherprooiness of the paint. An
example of an additive that can improve the mechanical prop-
erties 1s Acronal, which can be purchased from BASF for
instance. From a general point of view, the selected solvent
and additives for the low-emissive paint are not important to
the emissivity of the paint when dried. A person skilled 1n the
art who manufactures paint 1s acquainted with different con-
ceivable additives and solvents which are used 1n the same
way as 1n other paints.

A mixture as described above with a high Al content (>5%)
has low emittance also in the visual wavelength range. As the
sum of emittance and reflectance 1s 1, provided that no trans-
mission through the mixture occurs, 1t means that the mixture
has high reflection also 1n visual wavelength range. As stated
initially, this 1s not desirable 1n a camoutlage paint and can be
remedied by adding 1n a traditional manner a pigment which
absorbs within this range, that 1s 1s perceived by the eye as
dark and dull. In this way 1t 15 also possible to give the paint a
certain desired visual colour. Suitable colour pigments are
known from the manufacture of known camouflage paints.

A mixture according to the invention of metal particles in a
binder 1n the form a conductive polymer may also be included
as a loss layer 1n a radar absorbing structure.

EXAMPL

(Ll

Mixing a saturated aqueous solution of
4 weight units PEDOT

9 weight units PSS
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0.08 weight units Acronal.

Mixing under stirring for 12 h.

Adding 10 weight % of Al flakes with a diameter of 2 um to
the saturated solution. Mixing under stirring for 12 h.

Painting the surface concerned. Letting dry. This results in
emittance from the surface of about 30% 1n the wavelength
range 2.5-25 um.

The mvention claimed 1s:

1. A method for reducing thermal emissions from a surface
in the mirared wavelength range of 2.5-25 um, which com-
prises applying a paint to the surface, the paint including
metal particles, the metal particles being made from a metal
selected from the group consisting of aluminium, zinc, iron,
magnesium, beryllium, titanium, manganese, gallium, and
chromium, 1n a binder solution containing poly(3,4-cthene-
dioxythiophene), polystyrene sulfonate, and water,

the metal particles being 0.1-23% by weight of the paint.

2. The method as claimed 1n claim 1, characterized 1n that
the metal 1s selected from the group consisting of aluminium,

10

15
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Zinc, magnesium, beryllium, titantum, manganese, and chro-
mium, or a mixture of metals selected from said group.

3. The method according to claim 1, wherein the metal
particles are 5-15% by weight of the paint.

4. The method according to claim 3, wherein the metal 1s
aluminium.

5. The method according to claim 1, wherein the metal 1s
aluminium.

6. A method for reducing thermal emissions from a surface
in the infrared wavelength range of 2.5-25 um, which com-
prises applying a paint to the surface, the paint including
nickel particles, 1n a binder solution containing poly(3.4-
cthenedioxythiophene), polystyrene sulfonate, and water, the
nickel particles being 0.1-25% by weight of the paint.

7. The method according to claim 6, wherein the nickel 1s
present 1n the amount of 5-15% by weight of the paint.



