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DESCRIPTION

Projectile having a pyrotechnic charge

The invention relates to a pyrotechnic charge or
payload in a projectile, in particular in the medium

caliber range.

Types of ammunition known in the art frequently no
longer have a penetrating effect on modern armoring
systems. New types of ammunition, such as PELE®
ammunition, are also designed to achieve a great
fragmentation effect after the target object has been

penetrated.

EP 1 316 774 B1, EP 1 000 311 Bl describe the so-called
PELE effect which is used in so-called PELE-T or PELE-T
Pen projectiles. Furthermore, HE ammunition is known in
the art which achieves fragmentation acceleration via a

detonative reaction of secondary explosives.

Lateral acceleration through the PELE effect 1is
substantially predefined by the target velocity. The
greater the firing distance the weaker the effect. The
fragmentation cone becomes smaller as a result. This
represents in practice a weakening of the projectile’s

effectiveness in the target.

The fragmentation acceleration when using HE (high
explosive) projectiles or ammunition such as explosive
grenades is widely known to be very good. However,
explosives are used which increase the safety risk of a
projectile of this kind over the entire life cycle. In

addition, separate fuse components are required.

Multipurpose (MP) ammunition displays the same problems

as HE ammunition, even though no conventional fuse
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chains are used in this case. However, the problem
emerges of undefined states such as unexploded
projectiles or reactions in the weapon during delivery

problems.

HE and MP projectiles generally contain secondary
explosives which are initiated by a pyrotechnic

composition (MP) or a separate detonator (HE).

EP 0 531 697 Bl discloses a multipurpose projectile
which comprises a casing, a penetrator, and at least
one incendiary charge. The incendiary charge in this

case is pressed in over its entire cross section.

A projectile with an outer and/or central penetrator is
known from DE 10 2005 039 901 B4. Both the external
penetrator and the central penetrator may be formed by
sub-projectiles. Although this type of projectile is in
step with actual practice, the effectiveness or
performance in the target depends on the impact

velocity in this case too.

The problem that arises here is that of disclosing a
projectile which overcomes the aforementioned

disadvantages.

The problem is solved by the features of patent claim
1. Advantageous embodiments are contained in the

subclaims.

The idea underlying the invention is that of disclosing
a projectile which achieves a significant increase in
the lateral fragmentation effect by comparison with a
PELE projectile without the need for an explosive or
fuse. The aim is to combine a pyrotechnic charge with
the tried-and-tested PELE effect in a medium caliber

projectile, in particular.
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Explosive-free projectiles are known from DE 10 2012
023 700 Al and DE 10 2013 002 119 Al. The explosive-
free projectile according to DE 10 2012 023 700 Al
releases a fuel or a fuel mixture when it disintegrates
in the target. A spontaneous reaction of this mixture
is brought about by at least one explosive-free, spark-
generating detonation mechanism actuated during the
impact fragmentation. These explosive-free projectiles
are used to create an optical and thermal target

signature.

The implementation of the present idea involves
incorporating a non-detonatable pyrotechnic composition
as the payload. A metal powder/oxidizing agent is
preferably provided as the pyrotechnic composition.
Upon impact at the target, the shock wave has a
fragmenting effect and simultaneously initiates the
payload, so that the expanding gases of the
pyrotechnics accelerate the casing fragments of the
projectile body surrounding them laterally in addition
laterally and independently of the firing distance and
therefore of the impact velocity. Use is made in this
case of the redox reaction, during which the chemical
reaction of the pyrotechnic composition brings about a
sudden exothermic redox reaction when the gas is
released, expands greatly in a temperature-induced

manner, and therefore causes the explosive force.

The use of the redox system, or redox systems, means
that a certain secondary blast effect can be achieved.
The pyrotechnic payload may, in addition, produce a
flash-bang effect at the target or improve the
perception acoustically. Apart from marking the point

of impact, the enemy can thereby be suppressed.

The multipurpose projectile created in this way fulfils
the role of armoring performance, i.e. the projectile

can pierce armoring, form fragments and also create
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pyrotechnic effects in the target, such as incendiary,

blast, flash and/or bang effects.

The advantage of this solution is that both secondary
explosives and a fuse, or fuse chains, can be dispensed
with. Because the pyrotechnic payload is initiated even
at low impact velocities, the problem of unexploded
projectiles is small. In fact, the use of a pyrotechnic
payload means that no conventional unexploded

projectiles actually occur.

In a first embodiment, the pyrotechnic payload is
introduced in a projectile body of the projectile. It
may be positionally fixed by a plate, an epoxy resin,
or the like. Alternatively, the pyrotechnic payload may

be introduced into a projectile tip of the projectile.

A second embodiment results when a core is introduced
into the projectile. This can then fix the pyrotechnic
payload positionally. The material of the core may
exhibit a lower density than the projectile body,
although this is not a condition. A metal or plastic

can be used as a preferred embodiment.

In a third, preferred embodiment, the pyrotechnic
payload may be located between a projectile body and a
penetrator. The payload may be enclosed and sealed by a

core which is preferably made of a metal or a plastic.

As a development of this idea, the pyrotechnic payload
is disposed in a ring-shaped manner about the
penetrator. The projectile body enclosing the
pyrotechnic payload creates the desired fragments

following initiation of the payload.

The proposal is therefore for a projectile having a new
payload or charge in a projectile body, preferably in

the medium caliber range. Upon impact of the
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projectile, a shockwave is produced which leads to the
formation of splinters or fragments of the projectile
body at least. At the same time, initiation of the
pyrotechnic payload takes place due to the shockwave
that has been initiated, so that the pyrotechnic
payload reacts and the expanding gases of the
pyrotechnic payload further accelerate the casing
fragments of the projectile body surrounding them.
There is no detonative reaction of the payload during
this, which means that it belongs to a different
substance class to conventional explosives. This makes
the disposal of ammunition less costly. In addition,
the handling safety of ammunition of this kind is
improved. The lateral effect is increased by comparison
with pure PELE projectiles. Moreover, a secondary
composition is dispensed with. The lateral effect of
the PELE ammunition is increased and leads to a less

sharp decline in the case of long firing distances.

The invention is to be explained in greater detail with
the help of an exemplary embodiment with drawing. In

the drawing:

Fig. 1 shows a first variant of a projectile according
to the invention,
Fig. 2 shows a further variant of the projectile

Fig. 3 shows a third variant of the projectile.

In an embodiment depicted in Fig. 1, a projectile 1
comprises a projectile body 2 which comprises a
projectile tip 3, also referred to as an ogive or cap,
at the front end, and a projectile tail 4 at the rear
end. A pyrotechnic payload 5 is introduced in the
projectile body 2. This may be positionally fixed by a
plate, an epoxy resin 16, or the like. Alternatively,
the pyrotechnic payload 5 may be incorporated in the
projectile tip 3.
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An alternative is shown in Fig. 2. The pyrotechnic
payload 5 is incorporated between the core 6 and a
projectile body 7 of a projectile 8. The core 6 is

preferably made of a metal or a plastic.

Fig. 3 shows a projectile 9 having a projectile body 10
and a penetrator 11. The projectile body 10 in this
case also has a projectile tip 3 at the front end and a
projectile tail 4 at the rear end. The penetrator 11
may, for its part, be breakable. The pyrotechnic
payload 5 is incorporated between the projectile body
10 and the penetrator 11. In the preferred embodiment,
the pyrotechnic payload 5 is preferably disposed in a
ring-shaped manner about the penetrator 11. The payload
5 in this case may cover the penetrator 11 completely,
but at least partially. The payload 5 is enclosed by a
core 14 and thereby sealed. The core 14 in this case
sits on the penetrator 11 at least partially. The core
14 preferably has a bore 15 into which the penetrator
11 can project. This bore 15 is preferably adapted to
the outer geometry of the penetrator 11. The core 14
itself is preferably made of a metal or a plastic. The
penetrator 11 can be positionally fixed in the
projectile 9, or in the projectile body 10, by the core
14. Alternative mountings for fixing the penetrator 11

are likewise possible.

Projectile bodies 2, 7, 10 and projectile tips 4 may be
connected to one another via a screw connection.
Alternative connections, such as a snap-fit connection,

for example, are likewise possible.

The method of operation is as follows:

The known PELE effect is triggered by the impact of the
projectile 1, 8, 9 in the target, e.g. a metal plate.
At the same time, a shockwave is initiated in the

projectile body 2, 7, 10 and, if present, also in the
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core 6 (Fig. 2) or in the core 14 and the penetrator 14
(Fig. 3).

The shockwave acts, on the one hand, on the casing of
the projectile body 2, 7, 10 in a fragmenting manner
(not depicted in greater detail). Furthermore, the
pyrotechnic composition 5, or the pyrotechnic payload
5, is simultaneously initiated by adiabatic compression
due to this shockwave. In this way, the reaction
temperature, or the reaction threshold, of the redox
system, i.e. of the payload 5 (pyrotechnics), is
exceeded. The payload 5 reacts immediately. The
expanding gases of the pyrotechnic payload 5, for their
part, further accelerate laterally the casing fragments
of the projectile body 2, 7, 10 surrounding the payload

5 and being formed by the shockwave upon impact.

The payload 5 may comprise multiple pyrotechnic
compositions which generate an incendiary effect, a
flash and/or bang effect at the target.

It is advantageous for the fragmentation cone which
forms (opening angle of the cone) of the casing
fragments of the projectile body 2, 7, 10 to be
constant, since this is independent of the firing

distance (of the impact velocity).

The projectile body 2, 7, 10 may, in addition, be
provided with predetermined breaking points on the
circumference (not depicted in greater detail). These
may then support the fragmentation of the projectile 1,
8, 9. The predetermined breaking points may also mean
that the casing fragments of the projectile body 2, 7,

10 are better defined in terms of size.
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Patent claims

1. A projectile (1, 8, 9) having at least one projectile
body ( 7, 10) comprising a projectile tip (3) and a
projectile tail (4), a core (6, 14) and a payload (5),
wherein the payload (5) is at least a non-detonatable
pyrotechnic composition, and the projectile (8, 9) 1is
explosive—-free and without a detonator, wherein the core
(6, 14) encloses and seals the non—-detonatable
pyrotechnic payload (5)in the projectile body, and
wherein the pyrotechnic payload is configured to initiate
in response to a shockwave formed upon impact of the
projectile at a target, independent of a separate

pyrotechnic composition.

2. The projectile (8, 9) as claimed in claim 1,
characterized in that the core (6, 14) is made of a
material which has a lower density than the projectile
body (7, 10).

3. The projectile (8, 9) as claimed in claim 1 or 2,
characterized in that the material of the core (6, 14) is

a metal or a plastic.

4. The projectile (9) as claimed in one of claims 1 to 3,
characterized in that the core (14) sits on a penetrator
(11) at least partially.

5. The projectile (9) as claimed in claim 4, characterized
in that the core (14) has a bore (15) into which the

penetrator (l11) projects.

6. The projectile (9) as claimed in claim 5, characterized
in that the bore (15) is adapted to an outer geometry of
the penetrator (11).

7. The projectile (9) as claimed in one of claims 4 to 6,

characterized in that the non-detonatable pyrotechnic
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10.

11.

12.

payload (5) is introduced between the projectile body
(10) and the penetrator (11).

The projectile (9) as claimed in one of claims 4 to 7,
characterized in that the non-detonatable pyrotechnic
payload (5) is disposed partially or completely about the
penetrator (11).

The projectile (9) as claimed in one of claims 4 to 8,
characterized in that the non-detonatable pyrotechnic
payload (5) is disposed in a ring-shaped manner about the

penetrator (11).

The projectile (8, 9) as claimed in one of claims 1 to 9,
characterized in that the non-detonatable pyrotechnic
payload (5) is a material for producing a fire, fog,

flash and/or bang effect.

The projectile (8, 9) as claimed in one of claims 1 to
10, characterized in that the projectile body (7, 10) has

predetermined breaking points on a circumference.

A method of target engagement using a projectile (8, 9)
according to one of claims 1 to 11, characterized by the
following steps:

e production of a shockwave upon impact of the
projectile (8, 9) at the target, wherein

e the shockwave acts, on the one hand, on a casing of
the projectile body (7, 10) with a formation of
splinters or fragments,

e simultaneous initiation of the non-detonatable
pyrotechnic payload (5), independent of a separate
pyrotechnic composition, by the shockwave by
adiabatic compression, and

e expanding gases of the non-detonatable pyrotechnic
payload (5) further accelerate casing fragments of
the projectile body (7, 10) surrounding the payload

and produced by the shockwave upon impact.



