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SPIN-STABILISED PROJECTILE WITH METAL BAND

Technical Field

The invention relates to a spin-stabilised projectile, provided with a band, according
to the preamble to claim 1. The body of the projectile consists of two main portions
which are joined by means of a joint at the stern part of the projectile, where the
band is attached to the projectile body. The band is made of a metatl alloy which is
softer than the material of the projectile body, e.g. a copper alloy.

Prior Art

Spin-stabilised projectiles are usually provided with a band of a softer atloy, e.g.
copper, for sealing against propeliant gases and for imparting a spin to the
projectile. When the projectile begins to be advanced through a rifled barrel,
grooves are pressed into the band by the rifle ridges which then act as guides for
the grooves. As the projectile is accelerated through the bore, the helical rifle ridges
force the band and thus the projectile to spin. The indisposition, caused by the spin
acceleration, to spinhing of the projectile results in great stress between the band
and the projectile body. In a conventional fashion, the band is fixed in a groove
tumed in the projectile body. The band is shrunk by being pressed radially inwards
to embossing of the material so as to get a firm grip which is improved by the
bottom of the groove being formed with driving flutes, into which the band material
is pressed.

Recently, one has begun to use weapons for projectiles acting with kinetic energy.
Since this action is dependent on the mass and striking speed of the projectile,
these weapons are used together with heavier projectiles and a higher firing speed
than in prior-art tachnique. A higher firing speed Is also desired for an increased
firing range. Owing to the higher trajectory speed, a higher speed of spinning of the
projectile is required for maintained stabiiity. A higher spinning speed is also
obtained when older barrels with unchanged rifles are used at an increased firing
speed. To make it possible to obtain a higher spinning speed at an unchanged or
relatively small increase of the length of the barrel, it is necessary for the spinning
of the projectile to accelerate more when driven through the barrel as compared
with firing according to earlier technique.
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By increasing the mass as well as the spinning acceleration of the projeciile, the
stressas in the connection between the band and the projectile body, which are
caused by the above-mentioned factors, have increased significantly. The strasses
have become so great that bands fixed according to prior-art technique have lost
their hold and slid in their grooves of the above-mentioned type.

Summary of the Invention

Technical problem

The object of the invention is to provide a spin-stabilised projectile with a metal
band as mentioned by way of introduction. The projectile has, inter alia, the
following properties:

- improved fixing of the metal band

- rational manufacture of the projectile

Solution

This object is achieved by the projectile being given the features as defined in the
appended claims.

A metal band usually is of essentially rectangular cross-section. The boundary
surface consists of four surfaces: inner and outer surface denominated according to
the inner and outer diameter of the metal band as well as front and rear flank
surface.

The invention suggests that the metal band be fixed by soldering or brazing to the
front main portion of the projectile body. In order to accompiish a sufficiently strong
connection, both the inner surface of the metal band and as much as possible of its
front flank surface are used for soldering or brazing. These surfaces are fixed to the
corresponding receiving surfaces of said front main portion, which are designed as
a stepped shoulder extending round the stern of the main portion. This shoulder
thus comprises a rearwardly directed flank surface and a substantially cylindrical
surface extending astermn at least as far as the width of the inner surface of the
metal band. If the main portion extends further astern than the latter cylindrical
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surface, the protruding part does not have greater dimensions than to aliow the
metal band to be slipped onto this part up to the cylindrical surface.

Like in the alternative embodiment, this protruding part can be arranged with means
for the joint of the type as will be mentioned below.

in the soldering or brazing operation, the band is arranged against this shouider so
as to form a slot having a suitable thickness, about 0.2 mm, between the surfaces.
As a resutlt, the fixing with, for instance, silver fillers as brazing material will be
strong. The soldering or brazing is preferably carried out in such a manner that in
any case the rear part of the entire front main portion is heated to the melting
temperature of the soldering or brazing material.

According to the invention, it is also suggested that the projectile body be arranged
such that, in the assembled state thereof, the rear main portion is arranged to
extend into abutment against the rear flank surface of the band, or at least to the
vicinity thereof at a diameter which essentially corresponds to the diameter of the
circumferentiat surface of the projectile. This can be carried out, for instance, by the
rear main portion baing provided with a forwardly directed annular flank surface
having an outer diameter which essentially corresponds to the diameter of the shell
of the projectile and which, at least in its outer annular part, is positioned, when the
body is assembled, so as to abut against or in the vicinity of the rear flank surface
of the band. This eliminates any unnecessary air resistance caused by the band.

The main portions are connected to each other by means of, for instance, a
threaded joint, an overlap joint or fixing screws, for instance directed forwards from
the stemn. An overiap joint usually comprises a tubular part of the front or rear main
portion. This tubular part is inserted with a fit inside a likewise tubular part of the
other main portioh. A joint may comprise some sort of guide means against
spinning, e.g. splines together with break pins for locking in the axial direction. The
main portions can also be soldered or brazed together. This joining can then be
effected while the band is soldered or brazed on. The joining means can be
comprised in the projectile ahead of the band inside this like in the preferred
embodiment, or behind this like in the alternative embodiment,

Advantages
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- The fixing of the band withstands high loads, by the band having a large fixing
surface to the projectile body and by this surface being partly arranged transversely
of the direction of the pressure exerted by propellant gases on the rear flank
surface of the band. This prevents this part of the fixing surface from being
subjected to the shear stress that is caused by the propellant gases on cylindrical
fixing surfaces and that is added to the shear stress caused by the above-
mentioned indisposition to spinning of the projectile. _

- The band Is fixed to the heaviest main portion of the projectile, which is favourable
from the point of view of strength.

- The band can he finished before being fixad. When fixing in prior-art manner, the
band must be machined after being fixed by pressing, for instance by turning.

- The projactile body is not subjected to the pressure arising if the band is fixed by
pressing, which may complicate the manufacture especially of hollow projectile
bodies. Nor is the projectile body subjected to local overheating like in resistance
welding, which is detrimental from the point of view of strength.

Dascription of the Figures

A preferred embodiment will now be described in more detail with reference to the
accompanying Figures, in which the reference numerals designate corresponding
paris in both Figures.
Fig. 1 is a longitudinal section of the rear part of a projectile body with a
fixed band. _
Fig. 2 is a longitudinal section of the rear part of an altemative embodiment
of a projectile body with a fixed band.

Preferred Embodiment

Fig. 1 illustrates the rear part of a load-carrying projectile comprising a hollow
projectile body of forged steel, which is divided into a front main portion 1 and a rear
main portion 2. The main portions are joined by means of a threaded joint 3, but
could also be joined by means of, for instance, an ovenép joint. Aband 4 of a
copper alloy is arranged on the projectile body in connection with the joint between
the main portions.

A stepped shoulder is formed in the end of the front main portion. The shoulder
consists of an annular flat flank surface 5 and a cylindrical surface 8, with a fillet in
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the transition between the surfaces. The band 4 is fixed by means of a brazing
solder 7, such as a silver filler, to these surfaces. The band has an inner cylindrical
surface 8 having a diameter exceeding that of the cylindrical surface 6 of the
shoulder to such an extent that a brazing slot of 0.2-0.3 mm is obtained. The siot
can be kept in the brazing operation by means of a brazing fixture or by the brazing
surfaces of the band being provided, during manufacture of the band, with knobs,
small projections. The cylindrical surface 6 of the shoulder is made so long that the
abruptly cut-off, annular end face 9 of the front main portion and the flat annular
rear flank 10 of the band reach astern to the same extent when the band has been
brazed on. By means of, for instance, knobs, a brazing slot is obtained aiso
between the flank surface 5 of the shoulder and the front flank 11 of the band.

The rear main portion is formed with an annular flat flank surface 12, whose outer
diameter is slightly smaller than that of the flat flank surface 5 of the shoulder, and
with a threaded cylinder 13 which is directed forwards from the area inside the flank
surface and whose thread matches an inner thread formed in the end of the front
main portion to constitute the threaded joint 3. After joining of the two main portions,
the flank surface 12 of the rear main portion abuts against the end face 9 of the
front main portion as well as the rear flank 10 of the band. This design results in a
very strong fixing of the band and an area, reinforced by the threaded joint inside
the band, of a projectile body portion which is subjected to great stresses. These
stresses arise, for instance, when the grooves are pressed into the band in the
firing of the projectile.

Fig. 2 illustrates the rear part of an altemnative projectile body which is also divided
into a front main portion 1 and a rear main portion 2. The main portions are joined
by means of an overlap joint 14, locked by a number of breakabie pins 15. The
projectile can be used, for instance, as carrier of subwarheads, which are
discharged in flight from the front main poition 1 after blasting away of the rear
main portion 2. A band 4 is fixed by brazing to the front main portion in the same
fashion as in the main embodiment.
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Cléims

1. A spin-stabilised projectile comprising a band (4) of a metal alloy and a projectile
body which is divided into a front main portion (1) and a rear main portion (2), the
main portions being joined at the stern part of the projectile by means of a joint (3),
characteris e d inthatthe band (4) is soldered or brazed with its inner
surface and its front flank surface onto a substantially cylindrical surface (6) and a
rearwardly directed annular flank surface (5) of a stepped shoulder which is formed
in the stern of the front main portion and which extends round the projectile body,
and that the front main portion is designed in such a manner that the band can be
slipped onto the shoulder in a design suitable for said soldering or brazing.

2. The spin-stabilised projectile as claimed inclaim1, characterised
in that the rear main portion is provided with a forwardly directed annular flank sur-
face (12), which extends up to the rear flank surface (10) of the band and which has
an outer diameter corresponding to that of the flank surface (5) of the shoulder.

3. The spin-stabilised projectile as claimedinclaim1or2, character-
i s e d in that the front main portion (1) is terminated in an end face (9) which
reaches as far astern as the rear flank surface (10) of the band.

4. The spin-stabilised projectile as claimed in any one of the preceding claims,
characteris e d inthatthe joint is a threaded joint (3).

5. The spin-stabilised projectile as claimed in any one of the preceding claims,
characteris e d inthatthe jointis anoverlap joint (14).

6. The spin-stabilised projectile as claimed in any one of the preceding claims,
characteris e d inthatthe jointis located inside the band (Fig. 1).



