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Use of material for masking a target and ammunition for

dispersing disseminating such a masking material.

The technical field of the invention relates to materials

that enable a target to be masked.

Masking materials are well-known in the military field.
They make it possible to protect a target, for example a

vehicle, by preventing its detection by enemy means.

Disseminated by a projectile, they also enable a masking
cloud to be formed in an area, thereby allowing vehicles or
infantry soldiers to advance towards said area, protected

by the cloud.

It is thus known that maskings are created with regard to
electromagnetic radiation in the visible range (radiation
wavelengths from 380 nanometres to 780 nanometres) and in
the infrared range (radiation wavelengths from 780

nanometres to 1 millimetre).

Taking into consideration known infrared detection
technologies, the infrared ranges that most require masking
from an operational point of wview 1s the range 8-14

micrometres.

To set up infrared masking, in the field of close-defence
ammunition for armoured vehicles, it is known that a powder
or metallic flakes (most often Dbrass or aluminium) are
disseminated. By way of example, patent US5531930 describes

an ammunition that disseminates aluminium flakes and patent
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US4704966 describes a masking material composed of brass

flakes.

There have been proposals to disseminate other types of
materials with a granulometry suitable for masking
wavelengths in the infrared range (ranges 3-5 micrometres

and 8-12 micrometres).

Among the known materials: silica powder (patent
DE4126016), titanium dioxide (statutory invention
registration USH769), calcium carbonate or magnesium
carbonate (patent FR2396265), carbon powder or carbon

nanotubes (patents FR2730742 and FR2421363).

Finally it is known to disseminate fine droplets forming a
fog for masking in the wvisible and infrared ranges. To this
end it suffices to disseminate a liquid such as titanium
tetrachloride, which forms a dense cloud on contact with

moisture in the air (patent EP791164).

Materials that form clouds of droplets, such as titanium
tetrachloride, have the disadvantage of ©being highly
corrosive and of forming clouds that are both corrosive and
toxic, typically including hydrochloric acid. They are most
often discarded in favour of the dissemination of inert

materials.

Metallic powders are interesting but the mass of the block
of powder required to create a masking of relatively large
dimensions (height or width greater than 5 metres) will

greatly increase the weight of the ammunition tasked with



10

15

20

25

30

DK/EP 3701214 T3

disseminating the material, which can destabilise the

projectile in flight.

The metallic material can also become compacted as the
ammunition is stored, leading to masking performances
different from those initially expected, and can possibly
destabilise the projectile in flight by shifting the centre
of gravity.

Moreover, for the resulting masking to have a certain
duration, the material particles must have a sufficiently

reduced rate of descent.

Flake—-shaped particles are therefore most often used, so as
to slow down the descent. Patent US4704966 thus describes a

masking material composed of copper or brass flakes.

However, copper or brass is sensitive to corrosion and has
too high a density to make projectiles allowing for the

creation of sizable masking and at a distance.

Patent US5531930 suggested using aluminium flakes. However,
such flakes must be <coated to reduce the risk of
agglomeration in the body of the ammunition, which
complicates the manufacturing process of the ammunitions.
Moreover, small-particle aluminium is pyrophoric, i.e. it
can ignite spontaneously at ambient temperatures. It 1is
therefore dangerous to use and its dissemination as a cloud

in the field can cause fires.
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The aim of the invention is therefore to propose a material
with a reduced mass and a good masking efficiency relative

to electromagnetic radiation in a given wavelengths range.

The invention thus provides masking in the wvisible range
but also, advantageously, in the infrared range, in
particular in the ranges 3-5 and 8-14 micrometres.

The material according to the invention according to claim
1 is of simple industrial application and does not present

any risk of use.

In particular, this material is compatible with the

European REACH regulations.

The invention also provides masking ammunition according to
claim 6 that wuses such material and enables optimal

dissemination thereof in the field.

Hence, the object of the invention is an ammunition
according to claim 6 using aluminium oxyhydroxide, such as
boehmite or pseudoboehmite, as masking material that can be
disseminated by an ammunition to ensure masking of a target
relative to electromagnetic radiation in a given

wavelengths range.

Advantageously, the invention proposes a use in which the
aim 1is to mask infrared wavelengths ranges, as the
granulometry of aluminium oxyhydroxide is between 1 and 100
micrometres, with at least 90% of the material particles
having an average diameter of Dbetween 25 and 45

micrometres.
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The object of the invention is also an ammunition
comprising a masking material designed to be disseminated
by an ammunition to create a cloud that masks a target from
electromagnetic radiation in a given wavelengths range,
the material being characterised in that it comprises at
least one aluminium oxyhydroxide, such as boehmite or

pseudoboehmite.

Advantageously, this ammunition is effective in a range of
infrared wavelengths and the aluminium oxyhydroxide has a
granulometry of between 1 and 100 micrometres with at least
90% of the material particles having an average diameter of

between 25 and 45 micrometres.

According to a wvariant of the embodiment, the aluminium

oxyhydroxide can be coated with a binding agent.

The binding agent may, in particular, comprise polyvinyl

alcohol (PVA).

Finally, the object of the invention is a masking
ammunition comprising a shell containing a masking material
and a pyrotechnic dissemination charge that can Dbe
activated by a rocket, said ammunition being characterised
in that the masking material comprises at least one
aluminium oxyhydroxide, such as boehmite or
pseudoboehmite.

According to one embodiment, the dissemination charge 1is
composed of at least one explosive material arranged in a
metallic dissemination rod closed off at the end furthest

from the rocket, the rod extending axially through the
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masking material coaxially along the axis of the

ammunition.

Advantageously, the masking material can contain at least
one bloc compressed directly inside the shell and around

the dissemination rod.

According to a particular embodiment, the masking material
can be compressed inside the shell without the use of a

binding agent.

The invention will be Dbetter understood on reading the
following description o©f the ©particular embodiments,
reference 1in the description being made to the annexed
drawings in which:

- Figure la is a micro photograph of a first example
of particles of a material according to the
invention;

- Figure 1lb is a micro photograph on a greater scale
of a second example of particles of a material
according to the invention;

— Figure 2 1is a longitudinal cross—-sectional view of
an ammunition according to an embodiment of the

invention.

Boehmite and pseudoboehmite are aluminium oxyhydroxides
with a generic formula Al1QO(OH). Boehmite is a material that
naturally exists in bauxite ore. It is a hydrated alumina

with a lamellar orthorhombic crystalline structure.

Pseudoboehmite is a common designation for finely

crystallised boehmite, containing more water than boehmite,
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and composed of separate octahedral crystalline layers
separated by water molecules. The publication “Crystal
chemistry of Boehmite by Rodney Tettenhorst and Douglas A
Hofman (Clays and clay minerals wvol 28, n°®°5, 373-380,
1980)"” describes comparative syntheses of Dboehmite and

pseudoboehmite and their crystallographic comparisons.

These materials are easy to procure and are commonly used
in industry for the preparation of abrasives, ceramic

coatings, inks, paper, catalysts,..

They are also used as intermediate products in aluminium

metallurgy.

These materials have to date never Dbeen used in the
armament field and, in particular, have never Dbeen

incorporated as a charge in a smoke-generating ammunition.

The tests carried out by the applicant showed that boehmite
and, more specifically, finely crystallised boehmite or
pseudoboehmite, can be disseminated in the air as a cloud
and that the clouds thus created had a certain durability,
enabling a target to be masked, for example in the visible

field.

In particular, it has been found that the falling speed of
the cloud particles is relatively slow, with falling speeds

below 1 m/s.

Such behaviour is due, on the one hand, to the reduced mass
of the material, the average density of the material being

in the range of 3 to 3.07 and the apparent density of the
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non—compacted bulk powder being below 1.5 and, on the other
hand, to the fineness of the boehmite crystals that are
morphologically in the shape of flakes or leaves as
illustrated in the microscopic photograph of Figure la, or
sphere-shaped with a median depression as shown in Figure

1b).

These shapes allow the particles to fall slowly and the
cloud to be durable, in addition to a low wind sensitivity
of the cloud.

The powder of the material has numerous advantages.

From the point of wview of the loading process of an
ammunition body, this powder is not a material classified

in a pyrotechnic risk class.

Filling an ammunition body is easy. No particular personal
protective equipment 1is required, except a dust mask and

safety goggles.

Ammunition can be loaded in bulk or by compression, however
the masking performances of a compressed charge will be

better.

Compression loading will be carried out using conventional,

low—-cost equipment, such as a hydraulic press.

From the point of view of the intrinsic properties of the
powder, the latter i1s 1inert, as opposed to powdered

aluminium.
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The apparent density of Dbulk powder is below 1.5, the

material is thus particularly light.

The cloud created by the suspension of this powder is not
corrosive and very low in toxicity for humans and the

environment.

By a judicious choice of granulometry, the resulting cloud
allows for masking in the infrared ranges from 3 to 5 and 8
to 14 micrometres and in the visible spectrum. Masking is

mainly achieved by absorption of radiation.

Moisture in the air or oxygen levels have little influence
on the effectiveness of the aerosol. The powder does not

react with either air or atmospheric water.

Boehmite or pseudoboehmite powder is commercially available

for different kinds of granulometries.

This powder is generally produced by a conventional sol-gel
type process including a hydrolysis and condensation stage
of an aluminium alkoxide with excess water to create an
aluminium hydroxide, a re—-dissolution stage of the
precipitate obtained to create the Sol, then Gel creation

by drying the Sol.

This Sol-Gel process was developed by B.E Yoldas. For
further details about the Sol-Gel processes one can consult
the publication “Handbook of Sol-Gel science and

technology” by Sumio Sakka (ISBN: 1-4020-7968-0).
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The fineness and morphology of the particles of boehmite or
pseudoboehmite can be modified by wusing a spray drying
tower. Such a tower ensures that boehmite or pseudoboehmite
industrial Gel solutions are dried while making it possible

to calibrate the desired granulometry.

Spray towers are well known 1in the field of industrial
processes for the production of powdered materials and it

is therefore not necessary to describe them in more detail.

This spray drying tower will be set at d(0.9) in such a way
as to obtain a powder with a granulometry of between 25 and
35 micrometres, i.e. with 90% of the material particles
having an average diameter of Dbetween 25 and 45
micrometres, furthermore the overall granulometry will be
between 1 micrometre and 100 micrometres. In a conventional
way, increasing the spraying ©pressure allows for a

reduction in the size of the powder particles.

Such a choice of granulometry leads to sphere-shaped
particles G1,G2 with a median depression G3 as shown in
Figure 1lb). Moreover, this granulometry ensures masking of
infrared wavelengths in the ranges from 3 to 5 and 8 to 14

micrometres.

By way of variant, the aluminium oxyhydroxide particles can

be coated with a binding agent.

Such a variant will enable an increase in the size of the
particles formed and facilitate their subseguent compaction
in an ammunition. It also makes it possible to limit the

dissemination of the material particles during the
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manufacturing stages, in particular by limiting the level

of dust.

The binding agent may, for example, comprise polyvinyl

alcohol (PVA) in a proportion of 1% to 4% in mass.

The binding agent is incorporated into the solution of
aluminium oxyhydroxide particles in the water and Dbefore

spraying.

Figure 2 shows in a longitudinal cross—-section an example
of an embodiment of a masking ammunition 1 according to the
invention, the ammunition being in a conventional

projectile shape with a rotational axis of symmetry X-X'.

This ammunition is intended to be fired by a weapon system,
not shown, 1in the direction of an area of land. Its
function is to generate an infrared or visible masking

cloud in said area.

This ammunition 1 comprises a shell 2 containing a masking
material 3 and a pyrotechnic dissemination charge 4 that
can be activated by a rocket 5, such as a chronometric-type
rocket able to dissipate a flame in the axial direction X-

X",

The shell has at 1its rear a Dbelt 12 ensuring in a
conventional way gas—-tightness during firing in the tube of

a weapon.

The dissemination charge 4 1is composed of at least one

explosive material, for example pellets of an explosive
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combining hexogen and wax or a composite explosive, which
is arranged in a metal dissemination rod 6 closed off at

its end 6a furthest from the rocket.

The rod 6 1s connected to a connecting ring 7 that is
affixed to the shell 2, for example by a thread 8. The rod
6 extends axially through the masking material 3 in the

direction of the axis X-X’ of the ammunition 1.

The connecting ring 7 is preferably made in one piece with
the rod 6. For example, this assembly will be made of

aluminium to reduce the mass of the ammunition.

The connecting ring 7 contains an internal chamber 9 that
receives a detonation relay 10 and communicates with the
cavity of the rod 4. It also includes a threading 11 to
attach the rocket 5.

The quantity of explosive of the dissemination charge 4 1is
sufficient to ensure the bursting, both of the rod 6 and

the shell 2 of the ammunition.

When the ammunition is launched by a canon, for example, to
mask a target, at a given moment in the trajectory of the
ammunition or by the impact of the ammunition, the rocket 5
triggers the initiation of the detonation relay 10, which

in turn initiates the dissemination charge 4.

The burst of the dissemination charge 4 puts a strain on
the masking material 3 which causes the shell 2 of the
ammunition to burst and the dissemination of the masking

material 3.
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In order to improve the spread of the masking cloud, the
rod 6 will be of a length such that at the back of the rod
6 a distance D will remain, at least equal to half the
internal diameter of the shell 2. Such an arrangement
avoids reducing the density of the masking cloud at its
centre. A rod 6 that is too long risks creating an annular

cloud.

The masking material 3 is a material comprising essentially
aluminium oxyhydroxide, such as boehmite or pseudoboehmite,
the particles of which can be coated with a binding agent

such as polyvinyl alcohol (PVA).

Preferably, the material 3 1s placed in the shell 2 by
compression directly in the shell. This produces at least
one compressed block directly inside the shell 2 and around

the dissemination rod 6.

According to this embodiment of the invention, the shell 2
holds the connecting ring 7 continued by the rod 6. Using a
piston drilled to the diameter of the rod 6, it is easy to
carry out 1in situ compression of the masking material 3,
without the need for subsequent processing of the
compressed block to allow for the passage of the rod 6. As

a result, it is very easy to manufacture the ammunition 1.

Compression can be carried out in one or more rounds

depending on the length of the ammunition 1.

Wedging disks 13 will be placed between the back of the

bloc of masking material 3 and a base 14 closing off the
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shell 2 at the rear. The disks are used to compensate for
manufacturing tolerances over the length of the compressed
block of masking material 3 such that the bloc is properly

immobilised axially in the ammunition 1.

It should be noted that the dissemination charge 4 can only
be put in place after the masking material 3 has been
loaded. Compression operations of the masking material 3
are therefore carried out on a completely inert ammunition

1.

According to a particularly advantageous embodiment, the
masking material 3 can be compressed inside the shell 2
without the use of a binding agent. However, in that case a
solvent can be added to the masking material, for example
methyl ethyl ketone in a reduced proportion (5% to 20% in
mass), to limit dust. The solvent can or cannot be removed

by vacuum drying before the base 14 is fitted.

The tests carried out made it possible to wverify that the
masking material 3 according to the invention was easy to
compress, even without a binding agent. The resulting block
is particularly compact and solid. No risk of dislocation
during firing is to be feared. No settling of the masking

material during storage is to be feared either.

It is obvious that the powder of the masking material can
be compressed 1in a separate mould to form a compressed
block that can be manipulated for insertion into the shell

2.
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Alternatively, it is not excluded to fill the shell 2 by
pouring the non-compressed powder into the shell 2 and to
put 1in place the Dbase 14 without having compressed the

powder beforehand.

Surprisingly, the energy conveyed Dby the dissemination
charge 4 when i1t 1is activated 1s enough to fragment the
bloc of masking material which outside the shell 2 becomes
once again a powdered material creating the desired masking
cloud and with the expected performances, in particular in

the infrared range.

It is of course possible to make ammunitions 1 according to
the invention that are not fired by a canon or a mortar
tube but which equip the launcher tubes of close-defence
ammunition of armoured wvehicles. In that case, the masking
cloud will have the effect of masking the vehicle firing

the ammunition according to the invention.

Clearly, the aluminium oxyhydroxide as masking material 3
need not necessarily be 1in the form of boehmite or

pseudoboehmite.
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ANVENDELSE AF MATERIALE TIL MASKERING AF EN GENSTAND OG
AMMUNITION, DER MULIGGOR DISPERSION AF ET SADANT
MASKERINGSMATERIALE

Patentkrayv

1. Anvendelse af aluminiumoxyhydroxid, sdsom boehmit eller pseudoboehmit, som
maskeringsmateriale (3), der kan dispergeres af en ammunition (1) eller en affyringsanordning
til sikring af maskering af en genstand mod elektromagnetisk straling i et givent

belgeleengdeomrade.

2. Anvendelse ifelge krav 1 til maskering af en genstand for et omrade af infrarade
belgelengder, kendetegnet ved, at aluminiumoxyhydroxiden anvendes i, komprimeret eller
ikke-komprimeret, pulverform, hvis partikelsterrelse ligger mellem 1 og 100 mikrometer, hvor
mindst 90 % af maskeringsmaterialets (3) korn (G1, G2) har en gennemsnitlig diameter pa

mellem 25 og 35 mikrometer.

3. Anvendelse ifolge krav 1 eller 2 til maskering af en genstand for elektromagnetisk straling i
bandet af infrarade belgeleengder fra 8 til 14 mikrometer, i det infrarede belgelengdeband fra 3

til 5 mikrometer og det synlige omrade.

4. Anvendelse ifolge et hvilket som helst af de foregaende krav, kendetegnet ved,

at aluminiumoxyhydroxiden dispergeres i form af en sky.

5. Anvendelse ifglge krav 2 eller 3, kendetegnet ved, at aluminiumoxyhydroxiden dispergeres
ved hjelp af en eksplosiv ammunition, der omfatter aluminiumoxyhydroxidpulveret i

komprimeret eller ikke-komprimeret form.

6. Maskeringsammunition, der omfatter et hylster, som indeslutter et maskeringsmateriale (3)
og en pyroteknisk dispersionsladning (4), der kan aktiveres af en tendsnor (5), kendetegnet
ved, at maskeringsmaterialet (3) omfatter mindst én aluminiumoxyhydroxid, sasom boehmit

eller pseudoboehmit.
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7. Maskeringsammunition ifglge krav 6, kendetegnet ved, at maskeringsmaterialet (3) i alt

vaesentligt bestar af aluminiumoxyhydroxid.

8. Maskeringsammunition ifelge krav 6 eller 7 og virksom i et omrade for infrarede
belgelengder og det synlige omrade, kendetegnet ved, at aluminiumoxyhydroxiden er et
pulver, hvis partikelstorrelse ligger mellem 1 og 100 mikrometer, hvor mindst 90 % af
maskeringsmaterialets (3) korn (G1, G2) har en gennemsnitlig diameter pa mellem 25 og 35

mikrometer.

9. Maskeringsammunition ifelge et af kravene 6 til 8 og virksom 1 et infraredt
belgelengdeomrade, kendetegnet ved, at aluminiumoxyhydroxiden har en partikelsterrelse pa
kornene (G1, G2) i form af plader eller flager eller 1 form af kugler med en median fordybning
(G3).

10. Maskeringsammunition ifelge krav 8 eller 9, kendetegnet ved,

at aluminiumoxyhydroxidens korn (G1, G2) er belagt med et bindemiddel.

11. Maskeringsammunition ifelge krav 10, kendetegnet ved, at bindemidlet omfatter

polyvinylalkohol (PVA).

12. Maskeringsammunition ifelge krav 11, kendetegnet ved, at bindemidlet omfatter

polyvinylalkohol (PVA) 1 et forhold fra 1 til 4 masse-%.

13. Maskeringsammunition ifelge et hvilket som helst af kravene 8 til 12, kendetegnet ved, at

det er i form af en komprimeret pulverblok.

14. Maskeringsammunition ifelge et hvilket som helst af kravene 6 til 13, kendetegnet ved,
at den pyrotekniske dispersionsladning (4) bestar af mindst et eksplosivt materiale placeret i et
dispersionsrer (6), der er lukket ved dets ende (6a), der er vaek fra teendsnoren (5), hvor

dispersionsreret (6) straekker sig aksialt 1 maskeringsmaterialet (3) og i ammunitionsaksen.

15. Maskeringsammunition ifglge krav 14, kendetegnet ved, at dispersionsroret (6) er et

metalror.
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16. Maskeringsammunition ifelge krav 14 eller 15, kendetegnet ved, at maskeringsmaterialet
(3) er indesluttet 1 hylsteret (2) af en bund (14), der sikrer lukning af hylsteret (2) i den bagerste
del, og at leengden af dispersionsraret (6) er saledes, at der forbliver en aksial afstand (D)

mellem reret (6) og bunden (14).

17. Maskeringsammunition ifelge krav 16, kendetegnet ved, at afstanden (D) mellem roret (6)

og bunden (14) mindst svarer til halvdelen af hylsterets (2) indvendige diameter (d).

18. Maskeringsammunition ifelge et hvilket som helst af kravene 14 til 17, kendetegnet ved,
at den pyrotekniske dispersionsladnings (4) eksplosive materiale omfatter tabletter af et

spreengstof, der kombinerer hexogen og voks, eller af et komposit spreengstof.

19. Maskeringsammunition ifelge krav 18, kendetegnet ved, at dispersionsladningens (4)

spreengstofmangde er tilstreekkelig til at sikre brud pa savel reret (6) som hylsteret (2).

20. Maskeringsammunition ifelge et hvilket som helst af kravene 13 til 19, kendetegnet ved,
at maskeringsmaterialet (3) omfatter mindst én blok komprimeret direkte inde i hylsteret (2) og

omkring dispersionsreret (6).

21. Maskeringsammunition ifelge krav 20, kendetegnet ved, at maskeringsmaterialet (3) er

komprimeret inde 1 hylsteret (2) uden anvendelse af et bindemiddel.
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Fig. la

Fig. Ib
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