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(54) IMPROVEMENTS RELATING TO AMMUNITION

(57) This invention relates to a improvements relat-
ing to munitions, specifically to coating small arms am-
munition with decoppering agents, as a replacement in
lead free ammunition. There is a method of manufactur-
ing a coated metallic projectile for a rifled barrel, com-

prising; providing a metallic projectile cup with a coating
of a decoppering agent located thereon, to provide a coat-
ed metallic projectile cup; causing the coated metallic
projectile cup to be drawn through a plurality of dies to
form a drawn coated metallic projectile.
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Description

[0001] This invention relates to improvements relating
to ammunition, specifically to coating small arms ammu-
nition with decoppering agents, as a replacement in lead
free ammunition.
[0002] When a projectile is fired from a rifled barrel,
the projectile must deform as it travels along the barrel,
so that material forming part of the projectile is forced
into the spaces between the lands that form the rifling.
This process is called engraving, and causes a spin to
be imparted to the projectile by virtue of the twist of the
rifling.
[0003] The deformation of the projectile, its travel along
the barrel effectively as a force fit to the rifling, the high
linear acceleration imparted by the gun propellant on fir-
ing, and the consequent high rate of angular acceleration
and associated force acting between rifling and projectile
all contribute to substantial wear on the barrel. The en-
graved projectile produces copper, which can cause is-
sues when it deposes on the lands and in the rifling
grooves of the barrel.
[0004] The use of lead as a decoppering agent is well
known. The move to using lead free munitions gives rise
to issues of copper, from the projectile jackets, accumu-
lating as deposits in the lands of a rifled barrel. The drive
for the absence of lead in rounds, gives rise to a new
issue that of a lack of decoppering effect.
[0005] According to a first aspect of the invention there
is provided a method of manufacturing a decoppering
agent coated metallic projectile, for a rifled barrel, com-
prising

a. providing a metallic projectile cup, coating said
cup with a decoppering agent, to provide a coated
metallic projectile cup

b. causing the coated metallic projectile cup to be
drawn through a plurality of dies to form a drawn
coated metallic projectile.

[0006] Cups, such as metallic projectile cups, cartridge
cups, are well known precursor stock materials, ie engi-
neering components, for the production of projectiles and
cartridge cases, used in drawing processes. The metallic
projectile cup may be selected from any metal, typically
copper or alloys thereof, such as gilding metal.
[0007] The method provides a metallic projectile cup
with a coating of a decoppering agent located thereon,
to provide a coated metallic projectile cup,
[0008] The thickness of said decoppering agent on the
metallic projectile cup may be in the range of from 0.10
microns to 100microns, more preferably in the range of
from 1 micron to 20microns, yet more preferably in the
range of from 5 to 15 microns.
[0009] The decoppering agent may be selected from
any known decoppering agent, such as for example tin,
lead, bismuth, in the form of metals, alloys and their com-

pounds, such as oxides, nitrate, subcarbonates, antimo-
nides etc., more preferably tin and tin oxides.
[0010] The drawn coated metallic projectile comprises
a drawn coated metallic jacket over an inner core. The
coated metallic jacket comprises a coating of the decop-
pering agent, the projectile is formed by drawing the coat-
ed metallic projectile cup to form a drawn coated metallic
jacket over an inner core.
[0011] The inner core may be manufactured from any
material such as for example ceramics, alloys, metals.
The metals may be such as, for example lead, steel, and
tungsten.
[0012] The inner core may typically be in the form of a
monolithic body, and the material selection will depend
partly upon the function that the projectile is to perform.
[0013] For example in the case of enhanced perform-
ance munition the inner core may be a material with a
high Vickers Hardness, such as for example greater than
550 HV, more preferably greater than 570 HV. High Vick-
ers hardness materials may be, such as, metals, ceram-
ics, carbides, and borides. The metals may be selected
from hardened steel, tungsten, and their alloys thereof.
Carbides may be selected from tungsten carbide. How-
ever, there is a move towards lead free rounds, preferably
hardened steels may be used.
[0014] The drawn outer metallic jacket surrounds the
inner core, such as the monolithic body, which defines
an outer diameter of said projectile.
[0015] The drawn outer jacket, is deformable, and may
typically be manufactured from a gilding metal jacket,
typically copper or alloys thereof, comprising a coating
of decoppering agent located thereon.
[0016] The metallic projectile cup has inner and outer
walls. The inner walls when formed into the final drawn
projectile abut the inner core. The outer walls of the me-
tallic projectile cup form the outer surface of the metallic
jacket. The metallic projectile cup, may be coated on the
inner wall, outer wall, or entire surfaces.
[0017] The drawn outer jacket may start as a coated
metallic projectile cup, which may be ductile, and there-
fore extrudable and may be drawn through a series of
dies, and forms around the inner core.
[0018] In one arrangement the drawn outer coated me-
tallic jacket may be located over a monolithic body which
comprises one or more bands or ridges, such that there
are cavities created between the drawn outer coated me-
tallic jacket and the bands or ridges of the monolithic
body.
[0019] The outer diameter of said coated metallic pro-
jectile is substantially equal to an internal diameter of the
barrel defined by the lands, and wherein during firing of
the projectile the lands of the rifling in the barrel deform
the outer coated metallic jacket. Upon firing, deformation
of the outer coated metallic jacket is designed to provide
the projectile with an interference fit with the rifling lands
rifling, so as to provide effective obturation by restricting
or preventing the escape of propellant gases past the
projectile via the rifling grooves. Regard must also be
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taken to ensure that the force required to effect the de-
formation of the jacket material and to propel the projec-
tile along the barrel is not excessive, and therefore the
diameter of the inner core, and typically the monolithic
body may not be greater than that of the rifling lands.
[0020] According to a further aspect of the invention
there is provided a method of manufacturing a coated
metallic projectile cup, capable of forming a metallic pro-
jectile for a rifled barrel, comprising

a. providing a precursor stock material with a coating
of a decoppering agent located thereon, to provide
a coated precursor stock material,

b. causing the coated precursor stock material to be
formed into a coated metallic projectile cup, by roll-
ing, drawing, extrusion, stamping.

[0021] The decoppering agent may be applied to the
precursor stock material or metallic projectile cup by elec-
trolysis, electroless deposition, vapour deposition, chem-
ical vapour deposition, co-depositing/alloying.
[0022] According to a further aspect of the invention
there is provided a coated metallic projectile, suitable for
a rifled barrel, said projectile comprising an inner core,
which comprises an drawn outer coated metallic jacket,
wherein said outer coated metallic jacket comprises a
drawn coating of a decoppering agent thereon.
[0023] The thickness of said decoppering agent on the
coated metallic projectile may be in the range of from
0.10 microns to 100microns, more preferably in the range
of from 1.0 microns to 20microns, yet more preferably in
the range of from 5 to 15 microns.
[0024] It is essential that the outer diameter (calibre)
of the coated metallic projectile is not increased outside
of standard tolerances. The use of the decoppering agent
coated projectile cups, ensures that the methodology and
process steps are adhered to as for pre-existing manu-
facturing drawing stations. This ensures that the final out-
er diameter of the metallic jacket are uniform and uniform
with current manufactured (uncoated rounds).
[0025] The simple step of coating (uncoated) already
formed projectiles with a decoppering agent may require
some form of reduction of diameter of the uncoated pro-
jectile, to allow for the coating thickness of the decopper-
ing agent. This may lead to changes in the steps of the
drawing process. This may lead to requirements of re-
qualification of reduced diameter rounds. The methods
disclosed herein overcome and prevent need for requal-
ification.
[0026] The use of a metallic projectile cup comprising
a coating of decoppering agent, allows the direct forma-
tion of a decoppering agent coated metallic projectile.
This removes the need of setting up a new process of
applying a decoppering agent to a ready formed (uncoat-
ed) metallic projectile.
[0027] The outer drawn metallic jacket and decopper-
ing agent are both drawn from a decoppering agent coat-

ed metallic projectile cup.
[0028] The decoppering agent may most conveniently
be applied to the projectile, as, this is the part of the round
that is exposed to the most heat, friction and interaction
with the rifling. However, the cartridge case may also be
coated with a decoppering reagent.
[0029] According to a further aspect of the invention
there is provided a tin coated round, suitable for a rifled
barrel, comprising a cartridge case, a copper jacketed
projectile, propellant, and ignitor cap, wherein at least
one of the cartridge case and/or copper jacketed projec-
tile, comprises a drawn coating of a decoppering agent
thereon; preferably both the cartridge case and projectile
are both tin coated.
[0030] According to a further aspect of the invention
there is provided a method of manufacturing a coated
metallic cartridge for a rifled barrel, comprising

a. providing a metallic cartridge cup with a coating
of a decoppering agent located thereon, to provide
a coated metallic cartridge cup,

b. causing the coated metallic cartridge cup to be
drawn through a plurality of dies to form a drawn
coated metallic cartridge case.

[0031] In a specific arrangement, for a 7.62mm projec-
tile. It was found that tin plating thicknesses of 5, 10 and
15micron coated metallic projectile cups did not signifi-
cantly ’thin out’ during the drawing process, along the
parallel and boat tail sections of the projectile. There was
a modest degree of thinning of the original plating thick-
ness on the ogive section as you move away from the
parallel section, but returns to the original plating thick-
ness at the nose.
[0032] An arrangement of the invention will now be de-
scribed by way of example and with reference to the ac-
companying drawings of which;-

Figure 1 shows a round with a layer of decoppering
agent.

Figure 2 shows a method of making the coated me-
tallic projectile cup.

Figure 3 shows a round located in a rifled barrel.

Figure 4 shows a complete round with the projectile
of the invention.

[0033] As shown in Figure 1, a small arms round 1
comprising an inner core 5, outer jacket 3, an ogival por-
tion 2, and a rearwardly located boat tailed portion 8.
[0034] The inner core 5, has a drawn outer jacket 3,
the drawn outer jacket 3 comprises a layer of drawn
decoppering agent 4, such as tin, on the exterior surface.
The total outer diameter 7 defines the calibre, which is
the sum of the drawn decoppering agent, drawn outer
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jacket and inner core.
[0035] During the drawing process, a gap 6 is often left
between the inner core 5 and the drawn outer jacket 3,
the gap 6 may comprise a particulate filler, air gap or
ceramics.
[0036] As shown in Figure 2, there is provided a pre-
cursor stock material 10, such as a sheet of copper 13,
with a deposed layer of decoppering agent 14 deposed
thereon. Tin plating is a well known process, and the tin
may be applied by any known method.
[0037] The precursor material 10 may be deformed,
punched, pressed to provide a decoppering agent coated
metallic projectile cup 20. The cup having a wall 23, with
an outer layer of decoppering agent 24, deposed thereon.
The cup may then be used directly in a draw process to
provide elongated cup 21, which is ready to receive an
inner core in opening 22. The walls 23 of the elongate
cup, comprise the decoppering agent located on the out-
er surface of the walls 23.
[0038] Alternatively, the decoppering agent deposition
may be applied to both surfaces of the precursor stock
material. In an alternative arrangement the precursor
stock material 10a, comprises a sheet of copper 13, with
a deposed layer of decoppering agent 14a. 14b deposed
on both sides. The subsequent processing into a metallic
projectile cup 20a provides a metallic projectile cup which
is enveloped with decoppering agent.
[0039] In an alternative arrangement, a ready formed
metallic projectile cup 19, may be coated directly with a
decoppering agent, either on just the outer surface to
provide cup 20 or both the inner and outer surface to
provide cup 20a.
[0040] As shown in Figure 3, in use the round of am-
munition comprising the assembled primed and filled car-
tridge case 33, together with a projectile 31 are fired from
a gun having a rifled barrel 34, in the conventional man-
ner, i.e. by chambering the round within the gun chamber
35, and arranging for the primer cap (not shown) to be
struck by a firing pin.
[0041] When the projectile passes from the gun cham-
ber into the rifled part of the barrel, by virtue of its greater
diameter, the inner core 39 becomes engraved by the
rifling 37. The diameter of the monolithic body 39 and
associated jacket 32 should preferably be substantially
equal to or less than the diameter of the rifling grooves
36, 38 .
[0042] The jacket 32 is of a malleable material which
can be copper or a copper alloy and comprises a decop-
pering agent coated thereon. This jacket 32 is of a thick-
ness greater than the depth of the rifling grooves, and is
of a relatively softer material than that of the monolithic
body 39, it can also engrave more readily, and thus con-
tribute for this reason also to a reduction in the engraving
force required. Because the jacket 32 is thicker than the
depth of rifling, engraving can take place entirely within
the coating so that the hard metal of the monolithic body
39 is kept substantially out of contact with the material
forming the rifling of the gun barrel. Therefore, despite

the hardness of the material forming the main part of the
monolithic body 39, barrel wear from this factor is mini-
mised.
[0043] Turning to Fig 4, a round 41 is shown. The car-
tridge assembly 41 comprises a casing 42 and a decop-
pering agent coated projectile 44. The casing 42 has a
hollow section 46, which will contain propellant for dis-
placement of the projectile 44. The casing 42 further com-
prises a head 48 at the end opposite to the projectile 44
which comprises a chamber 40 for a percussion cap (not
shown), and a flash tube 42 for communication of an
ignition charge from the percussion cap to the inside of
the casing 42 and thus the propellant. The walls of the
chamber 46 are formed integrally with the head 48. The
walls 46 of the cartridge case chamber may also be plated
with a decoppering agent, on the inner surface, outer
surface or both. Such a cartridge casing may typically be
formed of brass, steel or titanium.

Claims

1. A method of manufacturing a decoppering agent
coated metallic projectile for a rifled barrel, compris-
ing

a. providing a metallic projectile cup, coating
said cup with a decoppering agent, to provide a
coated metallic projectile cup,
b. causing the coated metallic projectile cup to
be drawn through a plurality of dies to form a
drawn coated metallic projectile.

2. A method according to claim 1, wherein the thickness
of said decoppering coating on the metallic projectile
cup is in the range of from 0.10 microns to 100m
icrons.

3. A method according claim 2, wherein the thickness
of the coating of a decoppering agent is in the range
of from 5 microns to 15 microns.

4. A method according to any one of the preceding
claims wherein the decoppering agent is tin.

5. A method according to any one of the preceding
claims wherein the drawn coated metallic projectile,
comprises an outer jacket, which comprises said
decoppering agent, and wherein said outer jacket is
drawn over an inner core.

6. A method according to any one of the preceding
claims wherein the metallic projectile cup is gilding
metal, copper or copper alloys thereof.

7. A method of manufacturing a coated metallic projec-
tile cup, capable of forming a coated metallic projec-
tile for a rifled barrel, comprising
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a. providing a precursor stock material with a
coating of a decoppering agent located thereon,
to provide a coated precursor stock material
b. causing the coated precursor stock material
to be formed into a coated metallic projectile cup,
by rolling, drawing, extrusion, stamping.

8. A method according to any one of the preceding
claims wherein the decoppering agent is applied to
the precursor stock material or metallic projectile cup
by electrolysis, electroless deposition, vapour dep-
osition, chemical vapour deposition, co-deposit-
ing/alloying.

9. A coated metallic projectile, suitable for a rifled bar-
rel, said projectile comprising an outer drawn metallic
jacket, said jacket encapsulating an inner core,
wherein said outer drawn metallic jacket comprises
a drawn coating of a decoppering agent located ther-
eon.

10. A coated metallic projectile according to claim 9,
wherein the metallic jacket comprising the decop-
pering agent located thereon are both drawn from a
decoppering agent coated metallic projectile cup,
wherein said decoppering agent coating is in thick-
ness in the range of from 0.1 microns to 100microns.

11. A coated metallic projectile according to claim 9 or
10, wherein the thickness of the coating of a decop-
pering agent is in the range of from 5 microns to 15
microns.

12. A coated metallic projectile according to claim 9 to
11, wherein the drawn projectile metallic jacket is
gilding metal, copper, brass, steel, or titanium.

13. A coated metallic projectile cup suitable for use to
manufacture a coated metal jacket of a projectile,
said metal jacket comprising a coating of a decop-
pering agent thereon, wherein said coating is in thick-
ness in the range of from 0.10 microns to
100microns.

14. A method of manufacturing a coated metallic car-
tridge for a rifled barrel, comprising

a. providing a metallic cartridge cup, coating said
metallic cartridge with a decoppering agent, to
provide a coated metallic cartridge cup,
b. causing the coated metallic cartridge cup to
be drawn through a plurality of dies to form a
drawn coated metallic cartridge case.

15. A tin coated round, suitable for a rifled barrel, com-
prising a cartridge case, a copper jacketed projectile,
propellant, and ignitor cap, wherein at least one of
the cartridge case and/or copper jacketed projectile,

comprises a drawn coating of a decoppering agent
thereon.
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