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(57) Abrégée/Abstract:

A penetrator can substantially affect the fragmentation properties of a projectile. As a rule, the penetrator iIs enclosed by an
envelope which combines the projectile core and penetrator in one unit. On hitting the target, a fragmentation of the projectile
envelope must first occur which needs energy, influencing the further fragmentation of the projectile and the exit from the target.
The Invention thus relates to a hard-core projectile (1), with the penetrator (3) provided In a cylindrical drilling (4), in the projectile
core (2), running centrally on the projectile axis (5), the length of the penetrator (3) extending over the middle (8) of the projectile,
the core (2) enclosing the penetrator (3) Iin the ogival region (6) to the open tip (16) and the cylindrical part (/) of the core (2),
serving as guide In operation, Is enclosed by an envelope (9).
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(57) Abstract: A penetrator can substantially affect the fragmentation properties of a projectile. As arule, the penetrator is enclosed
w= DY an envelope which combines the projectile core and penetrator in one unit. On hitting the target, a fragmentation of the projectile
envelope must first occur which needs energy, influencing the further fragmentation of the projectile and the exit from the target.
The invention thus relates to a hard-core projectile (1), with the penetrator (3) provided in a cylindrical drilling (4), in the projectile
wf= core (2), running centrally on the projectile axis (5), the length of the penetrator (3) extending over the middle (8) of the projectile,
&\ the core (2) enclosing the penetrator (3) in the ogival region (6) to the open tip (16) and the cylindrical part (7) of the core (2), serving
as guide in operation, is enclosed by an envelope (9).
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& (57) Zusammenfassung: Durch einen Penetrator kann das Zerlegungsverhalten eines Geschosses wesentlich beeinflusst werden.
\¢ Inder Regel wird der Penetrator von einem Mantel umschlossen, der Geschosskern und Penetrator zu einer Einheit verbindet. Beim
& Auftreffen auf den Zielkdrper muss zunédchst eine Zerlegung des Geschossmantel erfolgen, was Energie verbraucht, die das weitere
& Zerlegen des Geschosses sowie den Ausschuss aus dem Zielkdrper beeinflusst. Erfindungsgemi wird deshalb beansprucht, dass
N\ bei einem Hartkerngeschoss (1) der Penetrator (3) in eine zylindrische, zentrisch zur Geschossachse (5) verlaufende Bohrung (4) des

o Geschosskerns (2) eingesetzt ist, dass die Lange des Penetrators (3) liber die Mitte (8) des Geschosses hinausreicht, dass der Kern

(2) den Penetrator (3) im ogivalen Bereich (6) bis auf die freiliegende Spitze (16) umschlie3t und dass der der Fithrung im Lauf
dienende zylindrische Teil (7) des Kerns (2) mit einem Mantel (9) umschlossen ist.
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HARD-CORE PROJECTILE WITH PENETRATOR

The invention relates to a hard-core projectile comprising a projectile core into which

a penetrator is inserted that projects out of the core at the end face.

The object of the invention is to increase the disruptive power, the penetration

capacity, of a hard-core projectile.

According to the present Invention, there Is provided hard-core projectie
comprising:

a projectile core having a cylindrical bore In the projectile core, that extends
centrically along a projectile axis for less than the entire length of the projectile core,
but beyond the centre of the projectile, and that ends with a flat base within the
projectile core;

a jacket that surrounds only a substantially cylindrical region of the projectile
core;

a penetrator disposed in the cylindrical bore, such that an exposed head of
the penetrator projects out of an end face of the cylindrical bore, the length of the
penetrator extends along the projectile axis from the exposed head to the flat base
end of the cylindrical bore, and the projectile core surrounds most of the penetrator
but the projectile core does not surround the exposed head, wherein the penetrator
is connected to the projectile core by at least one of a form-fitting connection, a

force-fitting connection, and a material-fitting connection.

According to the present invention, there is also provided a hard-core projectile,
comprising:
a projectile core, including:
a cylindrical bore that extends centrically along a projectile axis for

less than the entire length of the projectile core but beyond the centre of the
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projectile core, wherein the bore ends with a flat base within the projectile core and
the bore has an opening at an end face of the projectile core, and
a penetrator disposed in the cylindrical bore, such that:
an exposed head of the penetrator protrudes out of an end face of the
cylindrical bore,
the penetrator is mostly surrounded by the projectile core but the
projectile core does not surround the exposed head of the penetrator,
the length of the penetrator extends from the exposed head to the flat
base of the cylindrical bore,
wherein the penetrator is connected to the projectile core by at least
one of a form-fitting connection, a force-fitting connection, and a material-fitting
connection; and
a jacket that surrounds only a substantially cylindrical region of the projectile

core.

Preferably, in the hard-core projectile according to the invention, the penetrator Is
inserted into a cylindrical bore in the projectile core, which bore extends centrically
to the projectile axis. The penetrator extends over the centre of the projectile,
beyond the ogival region, and into the cylindrical part. The penetrator can fill the
bore completely. The projectile core surrounds the penetrator in the ogival part to
the exposed head, the wall thickness decreasing continuously to zero. The head of
the penetrator is exposed. Only the cylindrical part of the projectile core, which

serves for guidance in operation, is surrounded by a jacket.

When the hard-core projectile according to the invention strikes the target body, the
penetrator is immediately deployed. For a jacket which surrounds the ogival region,
the energy that would be required for deformation and fragmentation of the jacket is

fully available to the penetrator in this projectile. The penetrator is made of a

material with a very high density, such as tungsten carbide.
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Upon further penetration of the projectile into the target body, the projectile core can
also deform, depending on the material used. The material of the projectile core

consists of a preferably lead-free

material which can be used for projectiles, such as
hardened or non-hardened steel, or non-ferrous metals
such as copper and brass or alloys thereof. With a lead-
free material, which places less strain on the
environment, the deformation 1s comparatively lower than
with lead, which results in the maximum possible

disruptive force.

Preferably, the penetrator can be fixed in the projectile core in a variety of ways. A
force-fitting connection, such as a press fit in which the penetrator is pressed into
the core, is simple to produce. However, a material-fitting connection by soldering or
adhesion or a form-fitting attachment is also possible. In the latter case, the core
material can be pressed for example into one or more grooves in the penetrator. If
possible, the type of attachment should ensure that the projectile does not break up
into penetrator and projectile core when the projectile penetrates into the target
body. The action of the projectile itself and the effects thereof depend on the
hardness of the medium in question. With a soft medium, the projectile remains
intact. The core and the penetrator do not separate. With a hard medium, the core
and penetrator can separate from one another, with the penetrator then forming the

scrap.

According to the present invention, there is provided a method for making a hard-
core projectile, comprising:
inserting a penetrator into a cylindrical bore of a projectile core, wherein:
the cylindrical bore extends centrically along a projectile axis for less
than the entire length of the projectile core, but beyond the centre of the projectile

core, and the cylindrical bore ends with a flat base within the projectile core,
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the penetrator has an exposed head that protrudes out of an end tace
of the cylindrical bore, and the length of the penetrator extends from the exposed
head to the end of the cylindrical bore with a flat base,

the projectile core surrounds most of the penetrator but the projectile
core does not surround the exposed head of the penetrator, wherein the projectile
core is connected to the penetrator by at least one of a form-fitting connection, a
force-fitting connection, and a material-fitting connection; and

surrounding, by a jacket, a substantially cylindrical region of the projectile

core.

The 1nvention 1s explained in more detail with reference

to exemplary embodiments. The fiqures show:

Figure 1 a hard-core projectile in accordance with the
invention, with a penetrator which is connected
to the projectile core with force fit or

material fit;

FFigure 2 a hard-core projectile in accordance with the
invention, with a penetrator in which the hard
core ends with an annular face at the head of

the penetrator;

Figure 3 a hard-core projectile in accordance with the

invention, with a penetrator in which the hard
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core ends with an annular face 1n the region of

the penetrator; and

F'igure 4 a hard-core projectile 1n accordance with the
invention, with a penetrator which is connected

to the projectile core with form fit.

In Figure 1, a hard-core projectile 1n accordance with
the invention 1s represented in longitudinal section

by 1. The projectile core 2 surrounds a penetrator 3
inserted i1n a cylindrical bore 4 which extends
centrically to the projectile axis 5. The penetrator 3
extends beyond the ogival region © of the projectile 1
into the cylindrical part 7 which serves for guidance in
operation and fills the bore 4 completely in the present
empbodiment. In the present embodiment, the attachment to
the projectile core can be effected with friction fit by
press fitting or with a material fit by soldering or
adhesion. The ogival region 6 of the projectile, and
therefore also the penetrator 3, extend beyond the

centre 8 of the projectile.

The cylindrical part 7 of the projectile 1 is surrounded
by a jacket 9 which has an i1ndented portion 11 in the
region of the base 10 of the bore 4. 1In the transition
from the ogival region 6 to the cylindrical part 7 of the
projectile 1, a groove 12, in which the edge 13 of the
Jacket 9 1s pressed so that it does not protrude beyond
the surface of the projectile, extends along the

circumference of the projectile 1. The projectile jacket

1s thus prevented from being pulled off when the
projectile strikes a target medium. In the tail 14 of
the projectile 1, there is a conical depression 15 which

improves the flight qualities of the projectile by

stabilization.

In the present embodiment, the conical head 16 of the

penetrator 3 extends out of the projectile core 2. 1In
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this region of the transition 17, the wall thickness of

the core 2 tapers to zero.

The inventive hard-core projectile according to Figure 2
differs from the previous embodiment in the construction
of the projectile head. The hard core 2 has, at the
transition 17 from the head 16 of the penetrator 3 1into
the cylindrical part, a narrow annular face 19 extending
perpendicularly to the projectile axis 5. This effects a

defined detachment of the penetrator upon striking a hard

target medium.

The embodiment according to Figure 3 serves the same

purpose. In this projectile, the penetrator 3 has

already penetrated into the target medium before the hard
core 2 strikes with 1ts annular face 19. 1In conjunction
with the type of attachment of the penetrator 3 in the
bore 4, this can influence the separation of the

penetrator and the core.

In Figure 4, a hard-core projectile 1n accordance with
the invention with a form-fitting connection between the
penetrator and projectile core 1s likewlise shown 1in
section. All features which correspond to the previous

embodiment according to Figure 1 are denoted by the same

reference numerals. The penetrator 3 has, 1in the
transition region from the ogival region 6 of the

projectlile to the cylindrical part 7, a groove 18 along
its circumference. The penetrator 3 is firstly inserted

into the bore 4. After pulling over the jacket 9, the

jacket and the penetrator 3 are fixed simultaneously in
that the edge 13 of the jacket 9 1s pressed into the

core 2 and therefore the material of the core is pressed
into the groove 18. Deviating from the present
embodiment, it 1s also possible to provide further
grooves 1n the penetrator, into which the material of the

core can be pressed. This would be feasible instead of

an i1ndented portion.
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WHAT IS CLAIMED IS:

1. A hard-core projectile comprising:

a projectile core having a cylindrical bore in the projectile core, that extends
centrically along a projectile axis for less than the entire length of the projectile core,
but beyond the centre of the projectile, and that ends with a flat base within the
projectile core;

a jacket that surrounds only a substantially cylindrical region of the projectile
core,

a penetrator disposed in the cylindrical bore, such that an exposed head of
the penetrator projects out of an end face of the cylindrical bore, the length of the
penetrator extends along the projectile axis from the exposed head to the flat base
end of the cylindrical bore, and the projectile core surrounds most of the penetrator
but the projectile core does not surround the exposed head, wherein the penetrator
Is connected to the projectile core by at least one of a form-fitting connection, a

force-fitting connection, and a material-fitting connection.

2. A hard-core projectile according to claim 1, wherein the projectile core

comprises a metal, and wherein the projectile core is lead-free.

3. A hard-core projectile according to claim 1, wherein the penetrator comprises

tungsten carbide.

4. A hard-core projectile according to claim 1, wherein the penetrator is

connected to the projectile core by a force-fitting connection.

D. A hard-core projectile according to claim 1, wherein the penetrator Is

connected to the projectile core by a material-fitting connection.

6. A hard-core projectile according to claim 1,
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wherein the material of the projectile core is pressed to form a groove along
the outer circumference of the projectile core, the groove being located In a
transition region disposed between a substantially ogival region of the projectile
core and the substantially cylindrical region of the projectile core; and

wherein an edge of the jacket is pressed into the groove along the outer

circumference of the projectile core.

/. A hard-core projectile according to claim 1, wherein in a substantially ogival
region of the projectile core, the projectile core surrounds the penetrator with a wall

thickness decreasing to zero in the direction of the exposed head of the penetrator.

10 8. A hard-core projectile according to claim 7, wherein the wall thickness of zero

occurs at the start of the exposed head of the penetrator.

9. A hard-core projectile according to claim 1, wherein in a substantially ogival
region of the projectile core, the projectiie core surrounds the penetrator, and
wherein the projectile core ends at the end face, in an annular face perpendicular to

the projectile axis.

10. A hard-core projectile according to claim 1, wherein the projectile core has an

indented portion on its substantially cylindrical region.

11. A hard-core projectile according to claim 1, wherein the tail end of the

substantially cylindrical region of the projectile core has a conical depression.

20 12. A hard-core projectile according to claim 2, wherein the projectile core

comprises at least one of hardened steel, non-hardened steel, copper, and brass.

13. A hard-core projectile according to claim 11, wherein the tail end of the jacket

has a conical depression.
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14. A method for making a hard-core projectile, comprising:
inserting a penetrator into a cylindrical bore of a projectile core, wherein:

the cylindrical bore extends centrically along a projectile axis for less
than the entire length of the projectile core, but beyond the centre of the projectile
core, and the cylindrical bore ends with a flat base within the projectile core,

the penetrator has an exposed head that protrudes out of an end face
of the cylindrical bore, and the length of the penetrator extends from the exposed
head to the end of the cylindrical bore with a flat base,

the projectile core surrounds most of the penetrator but the projectile
core does not surround the exposed head of the penetrator, wherein the projectile
core is connected to the penetrator by at least one of a form-fitting connection, a
force-fitting connection, and a material-fitting connection; and

surrounding, by a jacket, a substantially cylindrical region of the projectile

core.

15. A method for making a hard-core projectile according to claim 14, further
comprising:

pressing the material of the projectile core to form a groove along the outer
circumference of the projectile core and perpendicular to the length of the cylindrical
bore, the groove being located in a transition region disposed between a
substantially ogival region of the projeétile core and the substantially cylindrical
region of the projectile core;

pressing an edge of the jacket into the groove along the outer circumference

of the projectile core.

16. A hard-core projectile, comprising:
a projectile core, including:
a cylindrical bore that extends centrically along a projectile axis for

less than the entire length of the projectile core but beyond the centre of the
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projectile core, wherein the bore ends with a flat base within the projectile core and
the bore has an opening at an end face of the projectile core, and
a penetrator disposed in the cylindrical bore, such that: \
an exposed head of the penetrator protrudes out of an end face of the
cylindrical bore,
the penetrator iIs mostly surrounded by the projectile core but the
projectile core does not surround the exposed head of the penetrator,

the length of the penetrator extends from the exposed head to the flat

base of the cylindrical bore,

wherein the penetrator is connected to the projectile core by at least
one of a form-fitting connection, a force-fitting connection, and a material-fitting
connection; and

a jacket that surrounds only a substantially cylindrical region of the projectile

core.

17. A hard-core projectile according to claim 1, wherein the penetrator is
connected to the projectile core by a form-fitting connection, such that the material
of the projectile core is pressed Into a groove along the outer circumference of the
penetrator, the groove of the penetrator being positioned in the transition region of
the projectile core disposed between a substantially ogival region of the projectile

core and the substantially cylindrical region of the projectile core.

18. A method for making a hard-core projectile according to claim 14, wherein
the penetrator is connected to the projectile core by a form-fitting connection, such
that the material of the projectile core is pressed into a groove along the outer
circumference of the penetrator, the groove of the penetrator being positioned in the
transition region of the projectile core disposed between a substantially ogival
region of the projectile core and the substantially cylindrical region of the projectile

core.
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19. A hard-core projectile according to claim 16, wherein the penetrator is
connected to the projectile core by a form-fitting connection, such that the material
of the projectile core is pressed into a groove along the outer circumference of the
penetrator, the groove of the penetrator being positioned in the transition region of
the projectile core disposed between a substantially ogival region of the projectile

core and the substantially cylindrical region of the projectile core.

20. A hard-core projectile according to claim 19,

wherein the material of the projectile core is pressed to form a groove along
the outer circumference of the projectile core, in the transition region; and

wherein an edge of the jacket is pressed into the groove along the outer

circumference of the projectile core.

21. A hard-core projectile according to claim 1, wherein the projectile core also

does not surround an additional segment of the penetrator.

22. A method for making a hard-core projectile according to claim 14, wherein

the projectile core also does not surround an additional segment of the penetrator.

23. A hard-core projectile according to claim 16, wherein the projectile core also

does not surround an additional segment of the penetrator.
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