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Met hod ofWprsRsa2ng fixed anmunition with an additive PERISEPS/A0BGS t S
barrel wear, and anmunition produced in accordance therew th.

The present invention relates to a nmethod of providing chiefly
smal | -cal i bre, cannon and howitzer 10 - flixed amunition in nmetal cases with
a wear-protection additive for reduction of the barrel wear, it being
possible for this wear-protection additive to be of a type known per

se. The termsmall-calibre ammunition in this case neans all amunition
for hand-guns and machine 15 guns, that is to say anmunition with calibres
from4.5 mm up to approximately 20 nmm It is a well-known
fact that barrel wear becones - greater, the "sharper" the powder which
is used in the - propellent powder charges and, since use is nade of 20
particularly sharp propellent powder in amunition for hi gh- speed
projectiles such as, for exanpl e arnour- piercing dart projectiles, the

i nvent i on Zan MaEhad,cef c@rovidipg £igeds ammunition with ( ans additivei on,

and this which limits barrel wear, and ammunition produced in
accordance therewith.

The present invention relates to a method of

providing chiefly small-calibre, cannon and howitzer

10 fixed ammunition in metal cases with a wear-protection
additive for reduction of the barrel wear, it being
possible for this wear~-protection additive to be of a
type known per se. The term small-calibre ammunition in
this case means all ammunition for hand-guns and maéhine.

15 guns, that is to say ammunition with calibres from 4.5 mm
up to approximately 20 mm. _

It is a well-known fact that barrel wear becomes
greater, the "sharper” the powder which is used in the
propellent powder charges and, since use is made of

20 particularly sharp propellent poﬁder in ammunition for
high-speed projectiles such as for example armour-
piercing dart projectiles, the invention can be expected
to be of special value in this connection, and this
applies irrespective of whether the propellent powder

25 ~consists of nitrocellnlose powder or so-called LOVA
powder. As, however, the latter powder type has a certain
reputation for producing greater barrel wear than
corresponding nitrocellulose powder with approximately

_ the same performance, the invention is in all probability

30 particularly épplicable in association with ammunition

| charged with such powder.

- LOVA powder means a relatively new type of powder
intended where possible to constitute a more insensitive
replacement for the conventional nitrocellulose powders.

35 The écronym LOVA stands for "low vulnerability
ammunition"” and in specialist literature a corresponding
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property of LOVA powders which is cf relevance in this
.5 connection is that, in add:.t:.on to the fact that, with
~ the same charging power, they are often somewhat more
space~consuming than nitrocellulose pc_wder_s, they have
proved to be more aggressive as far as barrel wear is
concerned. It is therefore even more .unportant to
20 supplement the LOVA powder charges w:.th wear-protectz.on
additives than it has been in the case of previous
ammunition charged with ni,t_:roc_ellulcse powder. In the
case of all high-speed 'am_nunition, for exainple such as is
charged with armour-piercing darts, and where the
25 propellent powder is made as "sharp" as possible, the
same problem is in principle present.

Within artillery technology, it has long been
known that barrel wear can be redticed most considerably
if the combustion of the propellent powder charge takes

30 place in the presence ‘of a suitable wear protection.
Various metals, metal oxides and salts of metal oxides
have been proposed for this purpose. and probably the most

' common wear-protect:.on substance of all is Tio,, that is

to say titanium dioxide combined w:.th a wax of one type

a5 or another. In the wear-protect:.on substance J.tself, the

wax can be included in a quant:.ty correspond:.ng to
approx.unately 50% by weight.

The abovementioned wear-protect:.on substance has,
‘to the extent that it is used, practically always been
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The aboverent i LA SARLEERE ! onmengs emertaas and CRLY  BrAduel iF i
it is used, pramtevidusiylbesms patented in\\@ dargsompmber of countr:.es P
PCT/ SE95/ 00365 although these patents lapsed several years ago. The most
important original patents would probably have been
15 SE 197.613, SE 197.614, SE 192.177, SE 202.999 and
'~ SE 205.002. A number of different products are proposed
in these paténts, but it is without doubt TiO, which had
the greatest practical use. It has also been observed for
a long time that the wear protection gives the best
20 result if it has from the outset been placed close to the
barrel wall. It has therefore been usﬁal, in the case of
fixed ammunition, to lay the impregnated cartridge fabric
along the insides of the cases and, in the case of
cartridge charges, to lay it immediately inside the outer
25 cartridge fabric. '

A disadvantage of providing the wear protection
in. the form of an impregnated éartridge fabric is,
however, that the additive in this manner takes up a not
inconsiderable part of the available charging volume. In

30 a certain howitzer charge, the cartridge fabric with the
wear protection thus takes up a good 5% of the entire
_available charging volume. Add to this the fact that,
especially in cases of smaller calibres and thosé which

are provided with a harrowing case neck, it can often be

35 difficult to make the cartridge fabric lie smoothly
against the insides of the cases, which in turn thus
causes the cartfidge fabric to take up further space. All

the same, it may perhaps be thought to be much too small

a volume to constitute a problem, but the fact is that,



applied to the charges concerned in the formof a cartridge fabric
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smoot hl y e comprising a layer, arrange inside,
of the abovementioned previously known wear-protection
substance éons.'_i.sting' of titanium dio:iid_e ‘and wax and in

2 which this wear-protection layér_ is in turn covered by a

thin metal foil, made of lead for example, which prevents
direct contact b_étween the propellent pbﬁder and the
wear-protection layer. According to what is contained in

the text of this document, it is con_si&ered to be

25 compulsory to prevent the propellent "powder from direct

contact with the wax/titanium layer since such contact

could at high temperatures bring about a 'stabilization of

the propellent powder and an associated reduction in its
effectiveness. It is proposed in the patént specification

30 that this wear-protection layer is to be applied to the

insides of the c'om_bus'tible cases by means of puttying,

painting or spraying. o - :

| However, we have n_bw'found that it is possible to

_ provide at least metal cases with corresponding wear
:5 layers consisting ‘of the wax and titaﬁium dioxode wear-
protection composition known per ‘se which is so resistant

that an anti-stabilization protection in the form of a
metal la_yez'_'" neir_er needs to be provided. This is because

the wax/titanium dioxide layer produced according to the
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- problems as far as wax is concerned, so it is a clear
15 advantage, also from other points of view than the risk
of the powder being stabilized by the wax, if high-
melting wax can be utilized in wear-protection
- compositions of the type intended here.
The invention also includes two different methods
20 of producing the layer of wear-protection medium and wax,
which characterizes the invention, on the insides of the
cases. The first method is particularly well adapted for
cases of slightly larger calibres such as cannon and
howitzer cases, while the second method is rather more
25 suitable for small-calibre cases. It would also be
possible to provide the latter type with a suitable
internal wear-protection coating by immersion, but then
an outer coating would also be obtained which has to be
removed from the finished charged cartridge since such an
30 outer coating can otherwise interfere with the
functioning in automatic weapons. The second method will,
however, probably require a relétively high degree of
automation in order to become economically sound.
The invention is thus especially advantageous in
35 that it means that the smallest possible part of the
available case volume is blocked, and .at the same time
the functioning of the charge is moreover not in the
-least affected. Charging volume thus freed therefore
becomes available for an increase in the gquantity of
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| ayer obt ai H&PWEX PEENERYOT prw%tweﬁg@hfuture as wear-pqqt@ﬁmu ng wax

means in thigfedid®e foXaxhiB @pecific purpose. In the case of the
first method. indicated above and characteristic of the ‘
invention, which is suited for coating sl:.ght],y larger
15 cases, the complete wear-protection compos_.i.tion is
applied to the iizterior of the cases in the form of solid
pieces or tablets. which are adapted to the size and shape
of the cases and are distributed along the. ‘interior of
the case at a tested distance from one another, after
2( which the wax in the composition in quest:l.on is gradually |
melted in the heated case which is rotated about its
essent:.ally horizontally arranged axis at a speed which
is adapted with regard to the desir‘ed coating. During
this treatment, the solid pieces or tablets therefore
2! follow a helical path along the :Lns:.de of the case and,
since they are simultaneously melted, they leave behind
them there a gradually growing cohes:.ve layer of the
wear-prote_ct:.on ‘substance on the J.ns:Ld_e of the case. When
this has obtained a desired spread and thickness, the
3) case is cooled. A wear-protection oontposition which can
be used specifically for this method has proved to be
that which also includes, in add:LtJ.on to a su:Ltable high-
melting wax, the previously ment:toned fine-particle
titanium dioxide. Together w1th the wear-protect:.on
35 medium in particle form, adecopper-plating- medium of a
type likewise known per se can also be included together
‘with the wax. : : :
' Var:.ous types of wax have for a long t:une been
used in connection with powder , and so a wealth of
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of 15 with the general formula RCOOR’ where R and R’ are an

acid and alcohol group, repectively, with as a rule 16-
30 carbon atoms. However, alcohols in the form of so-
called sterols can also be included in this main group.
An example of the latter type which has previously proved
20 of interest in connection with powder and explosives is
oxazoline wax which is manufactured synthetically from
nitroparaffins and which contains the so~called oxazoline
group. The second main wax group consists of paraffin wax
with crystalline structure. These are obtained from
25 certain petroleum crude oils and clay slate oils. The
molecular form of these waxes is C,H,, and above. From a
chemical point of view, waxes are in fact generally
rather inert. |
In order further to clarify what is meant here by
30 the designation wax; refer to the book "Industrial Waxes"
Volume I by H. Bennet, Chemical Publishing Company New -
York 1975. _ _
The wax utilized according to the invention is
required to have an adeguately good adhesion against the
35 inside of the case and to have an adequately high melting
point so that at high temperatures there are no problems
of stabilization of the powder charged in the cases.
In piactical tests with ammunition for a 40 mm
automatic cannon in which the wear-protection compositien
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In order for the wear-protection composition to
be able, in an effective manner, to '-go__with,_ the hot
powder gases out into *Ehe_ h;irr_el , it should preferably be

0 applied to the inside of the case in its front third
directly behind the fixed projectile. With this
positioning, the wear protection is exposed to the
maximum possible over'flpw of hot powder gases, and the
maximum possible utilization of its positive properties

25 is thus quaranteed. In the case of the first method which
is characteristic of the invention, the desired
positioning of the wear-protection layer is selected by
fixing or varying, during rotation of the case, the

- inclination of the case. relative to the horizontal plane

30 and by selecting the distance between the starting
positions of the tablets. - :

In the case of the second method wh:.ch is -
characteristic of the invention and is suitable for
chiefly = small-calibre cases, the wear-protection

35 composition is applied with the wax in the molten phase
to the interior of the heated case, which is rotated at
a suitable speed, through a thin heated pipe which is
introduced through the case neck and opens directly
adjacent to the case wall and, on rotation of the case,




be used specifically for this method has proved to be ~ that which also
i ncludes, iWO&¥M6LZon to a suitable high- /. nelting wexecribssnosss

previ ous| y nentioned fine- particle ~titanium di oxide. Toget her with
the wear-protection 35 nediumin particre9form adecopper-plating medium

of a type Likew,se se can al so be in¢luded together
with the vvaip spreads EQeVa $%ﬁsp¥‘§/ TREEIAN WSPMRRGELABR aOPBngiRtae deen

used in connecthonfmhlppadew;.thawb desirebispreatl. The ¥fr82d2861¢he

PCT/ SE95/ 00365 - erience s_ been
gat hered on whi gﬁa@a‘?rggﬁcglon dgver can R her‘zﬁ?]r%ep% r BeRRG tql%as is of

great inportancEelative; displarementt #thﬁ&ncﬁ-het mmm@p@mmﬂ gr eat
rel uctance, sper bhgscasevi ew of the long-termstorage 5 problens, to

i ntroduce new unt est ed ucts in “and explosives. In this
connection, it is thereﬁ%otg‘ %ggﬁgy"’éc#é@?ir’"bf: ge‘f’%%’c"?@"‘éﬁ%*tﬂ-cﬂhbl e
hi gh- el ti ng wesomposithonh agicorsiingneko wihie- pinventicn, | aher witdnide
desired stafasai&emme\! d %%Eel:@. that it r d&erse?h'ﬁhi(eayf ‘g’tﬁ nation

wax is |inked nore Sical properties o gse xfhan

to their cht n’Féﬁl Pg?ﬁiﬁﬁt 9?533 Ve hthet h@r{ﬁhe‘iﬁll dess i mld)mgvabhe
two differkdt maamegandpbyar@ilistiony 40 RBee’ dakRNadime asWithfde o

ROOCR uher 6 R SARPRFLLPE° £5: 'a Y ESdSen (5| peFBifLeP cophLeh vl
with as a rul e dbstributed cewémmn theombartelevenrfaceohoMorésvélp fihen of
so- cal | edeft2nohl G3Bx2kaC fd1Yded othd "rbihSe iBLN oF S¥idizing

' combustion products so that these are not able to attack

15 the barrel wall. ' '

Turning then to the wax component of the wear-
protection composition, this contributes to a reduction
- of the flame temperature through an energy-requiring
decomposition, and at the same time it forms a “swollen*

20 layer of gasified and partly dec‘omposed material
distributed along the barrel wall and produces a coating
of the barrel wall with an insulating layer of residues
from the wear protection which prevents heat transmission
and chemical influence from the powder gases.

25 Although the effect of the wear protectibn
ocbtained according to the invention corresponds in
principle to the effect of previously used cartridge
fabric~borne wear protection, the method of producing the
wear protection is completely diffei'ent, and at the same

30 time the product obtained is different and moreover
important charging space is gaihed, and at the same time
it becomes possible to utilize a more energy-rich powder
which in both cases can be utilized in order to improve

_ the performance of the artillery pieces in question.

35 The invention has been defined in the following
patent claims and it is now to be illustrated somewhat
further by examples below, at the same time as reference
‘is made to the attached figures for further details.

In order to test the invention, 200 cases of



An exanple of the latter type which has previously proved 20 of interest
I n connaebomeeere t h powder and expl osives is oxazol i peTsBosgokgsch i s
manuf act ured synthetically from nitroparaf fins and which contains the
so-cal | ed oxazoli ne group. The secgpd-nai n wax group consists of
paraffin wax with crystalline structure. These are obtained from 25
certain petrd0eumn campandtionaninténded| ficxr oBbforshelL/70 autematie f or m of

these waxes 'c}n 5 &Jéi[eerg{cla@é?i’ &P%‘gﬁ'iﬁ{ﬁﬁe% alon“ghetrﬂecaéroﬁl@ %&. Vi Ew,
waxes are in fact generally. rather 1nert. . n order further
to clarify the mases eith iy ayen f wes s dritapdum disxide.t he book
“Industrial WheScoatingd/OWHSEmadey i HedNBannéFeihadbated! abbiveg byonpany
New York ,1975. The utili eg according.t thg I nvention
s requittEPY PHLVRES PATC SRS (BRI, ds ShAIRES reach ne¥ 38

i nsi de of thereaslye-mined ovdvedel tan ute qdboxide hingtueet i(5:50) hedngt so
that at hioh T 3 'eh Lagled MhecHOnRVE bEER heated'to @ liiradicon of
the powder charged in the cases. ~I'npractical tests wth
anmuni ti on f femperatpre whilq these werenrohated With anesgsantisddyection

‘E)Cc)fl_f})gSEgtigg?)ézgrii@t%ﬁ! %06, In the coated pa.:s:t of the casels_, the .
heat ot cebe. GPAHES HAR GVBRCR cthigkness of appropinately, Eifputid’, L °
ener gedot h?t im cgwiisngcase acorrespgndedt Hw i dseaistl thaoor 1¥spuhdithe El'(r)\
0 00 e I 4 o ol Al ol Sy G T
high-energy nitrocellulose powd‘gr and an armour-piercing ‘
dart projectile. The test firing of this ammunition
- 15 showed that the barrel wear was approximately 1/10 of the

' corresponding wear for the same ammunition but without

wear protection. ' ' |
~ Figure 1 shows a partly cut-away 40 mm artillery
case during applidati'on - of wear-protection medium

:0 according to method one, while '

' 'Figure 2 shows a partly cut-away small-calibre
case during application of wear-protection medium
écc‘ordihg to method two.

The case 1 shown in Fig. 1 is rotated about its

'5 longitudinal axis 2 and is heated for 'example by means of
radiation heat or induction marked 3. Three tablets 5 of
solid wear-protéction composition have been placed
relatively close to the case neck 4. When the case 1 is
rotated with simultaneous heating, the wear-protection

30 composition in the tablets 5 is gradually spread out on
the insidé_ 5 of the case and when the layer 6 thus
obtained has reached a desired thickness and spread, the
case is cooled. ' '

It is a prerequisite for the case 7 shown in Fig.

35 2 also to be heated, the heat supply having been
indicated at 3 and the case being rotated about its
longitﬁdinal ‘axis 8, but here the wear-protection
composition 9 'is applied with the wax in molten phase
through a heated pipe 10 which is narrow in relation to



menti oned ly in the text with referencetoawear rotection
of the o gﬁg},%g conprising a: space-"' . consuning PG&‘(SEPWP@@

fabric pl us wear - pr ot ecti on - subst ce As far as conparisons with
the wear protection 1) wth protective ne al foil described in EP 0410075

are concer ngie é&e dhEERT Qﬂcﬁnﬁsvﬁﬁc@xc’ll'k.%e Bedts | ididdunted t EB%L:_JIPV as
far as the spa ain is % erE but. .t hen there 1s, 1 nstea

“advant age that THE SRd%.de opsns diregtly abeve khe HAren gadd 8%l i ed.
V¢ have nor eovethéemmsd Sandinehére t furidtitbrid Yas bt il ippll iesh tdrar middbietn Of
how t hi s o] n.d at ent C|f|cat|on|n uestlo

In order for the!pdvxegg-m:rip @'l gn c?g'r%pe%sdrf oﬁﬁgg it f)%r?ﬂf? aﬁaar-
effective n%nnepm'w:fgqummmmn applieddéntgaa cthintlayem e tierrel

it shoul d pref esprkdad sF [ t e [ front
third ~direct % gehlﬁﬁﬁgpfﬂ#lxgge pﬁrj{&e&étdldll%ﬂ ‘ﬂﬁe&hgd‘laéf %%slc%a?om ng,

the wear protect RY { e Mutualy Jonghtyddnal) disrlaqemend: hot
powder gases, dvekwémn the runsemrmamsﬁhld pigei Lozation of its positive
properties 25 is thus guaranteed. In the case of the first nethod which

is characteristic of the invention, the desired . posi tioning of
the wear-protection |ayer is selected by fixing or varying, during
rotation of the case, the inclination of the case relative to the

hori zontal plane 30 and by selecting the distance between the starting
positions of the tablets. : In the case of the second nethod
which is ~characteristic of the invention and is suitable for

chiefly small-calibre cases, the wear-protection 35 conp03|tion is
applied with the wax in the nDIten phase to the interior of the heated
case, which is rotated at a suitable speed, through -a thin heated pipe
which is i ntroduced through the case neck and opens directly

adj acent to the case wall and, on rotation of the case,
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-9- wegsmatls the wear-protection conposition outpcrlggggmﬁs
uniformlayer with the desired spread. The spread of the

wear - protection layer can be control|edldy-neans of a refative

di spl acenent between the application pipe and 5t

t he corrponen%ﬁéééﬂ&n t he wear - protection ’] ﬁmnwltl"#ordl ng
to the invention, the titanium - di oxide has the* efdeat ™ reduces
the heat radiation es to the barrel wall shi el di ng
the 10 sanmeland by H\etEPF’or‘?rkea‘%%\d ’E’f% wear op firipg £ ﬁlze

f oundat i on f ammanditdpar mvidbdpmﬁnmmhmess (1), chariaciteutieedover the

barr el surfag_g‘ tmﬁe%gf? earg‘%lcftjc‘{ Qh# {&?% geofq,h?é )é_,t%es%é[ Zfit)reduct ion -

of oxidi zi ng ese-are n é attack
15 the barr befaxe| charg:.ng theserTLR rmgtmaenof oat highamelbipgnwax of the

wear - DEQBQCthth? Oﬂii’é)féiﬁona rs'EJl?J.dC %Eﬁéﬂl&tlesn.ﬁ Opart 616! EQm  of
the flane tega%a ure tge an energ - [ equi decorrposl tion, and
at the same sVKB?'F eheduging | 'ofth"@a§i°f“P€&1 &RB partly

deconposed widthritdle wax dnsttheutelter ofigrmhbelbnyr aadealto apermr aduces a
coati ng h h | I lqver. o |

fromthe vvea%l'g F%t %(':‘tba%%eev\h&g%ae\rl\%\&/en g ﬁ%%t% t%;rhae%mfgésll%sn L°£f23 ggchem cal
influendd fr& ﬂ-ﬂéfpsﬂﬂéﬂngases 25 Al though . the effect of the

wear protecpi,on Methbai NQdcdzadnd N&d 0 dlfid “antbfn %{:ﬁa@aads in

prlnC|pIetoth ffect of pr |ously yse cartr1 r|c -bOrne wear
protection, % FAd8d 5ees dél) ‘9 t:gon Pr°v"3 ith

meta.l cases, w:.th an :Lnner barrel-wear-reduc:.ng layer (6) '
consisting of a high-melting wax and a solid component in
15 particle form which has a known barrel-wear-reducing
effect, characterized in that the ready-mixed wear-
protection composition is applied to the hot case in the
form of solid pieceé or tablets (5), in which the wax is
therefore in solid form, whereupon the high-meltiﬁg wax
20 included therein is gradually made to melt against the
inside of the case (1) and there form a layer (6) built
up likewise gradually of wax and solid component in.
particle form on the inside of the case in that the case
(1), during heating (3) to a temperature adapted with
5 regard to the melting point of the wax and at a speed
likewise adapted thereto, is rotated about its
essentially horizontal longitudinal axis (2) until a
layer (6) of desired thickness and spread has been
obtained, when the case (1) is cooled so that the wax is
0 transformed completely to the solid form.
3. Method according to Claim 2, characterized in
that a desired layer thickness is built up by a number of .
layers being successively laid on one another.
4. Method according to one of Claims 1-3,.
35 characterized in that the longitudinal ‘axis (2) of the
case (1) is, during application of the wear-protection
layer, inclined in such a manner relative to the
horizontal plane that the layer obtained of high-melting



wear protection is conpletely different, and at the same 30 tinme the
product oMMR5?8612i s different and noreover - . inportant ROTEESMNI6Space i s
gai ned, and at the same tinme it becones possible to utilize a nore
ener gy-rich powder whi.ch in both eca3¥®s=can be utilized in order to

| nprove the perfornmance of the artillery pieces in question. 35

The i nventi on Wags ande goddd wearrprokectépn oopmpenent dn dartdicdiendoamd it is
now to be il ys rééSsheEWIatimi ted UEbheheb Ernt T b hat chBe same
tinme as ref erggte is made“to the attached figures for further details.
In order to t ‘the invention, 200 cases of WO 95/ 28612

PCT/ SE95/ 0036%. Method according to Claif0 I, charaddtemdizeduinti on

i nt ended fegor : G 3 e ; LASi des
al ong the 5f)r o?ﬁ%ﬁ%% of ecg%s?gs W ?h%gt a&e? O?E\%giﬁglﬁg?i %gﬁi um

di oxi de. Aid, gubgbanse FRR2THLGIR farmdie apelied &P 4he dngjide
three pellets gfetheagasefl (2) owdeh e aEFincfélton phase aniidy Hheed

wax/titani um dj.oxi 1 ot ure o(50: 50 eing, nel t i n,the cases, whi ch
have been hea;H cf%rg'%§@§§i tgbl“‘ém a %8 5?'2? L&%Y%i(lléqt'hgggrﬁgpgnr gPSt ed
Wi th an essenMaxd |ip transfiormed 4o Ahies solidt pbaseabydcpaliagobft hbecases;

the 1) aq@atirggergigi,ven a thickness of ‘approximately 1 mm which in
this case corresponded to |ess thap 1% of the avaj | abl e chargi ng space.

The cases wer @ char geMefifPd pccording, EAeCdpimi (Frocehsracker etfand an
ar nour - pi er ci ithat thdaweap+procédtion Bubdtanice! isidpphied Mireddyntdi on 15

showed t hat tl]:?zebi'ililde\'\%ér tﬂ’gscgggr?f f n@:lt.g lé’ nla{zjr%wthetaI%%d pipe (10)

| which is introduced through the case neck, and the outlet

15 end of which is also utilized for distribution of the
wear-protection substance over the inside of the case.

7. Fixed ammunition with metal cases (1) provided

with an inner barrel-wear-reducing coating (6) in the

form of wax and a solid component in particle form of a
20 type previously known per se for this purpose and
obtained in accordance with the method according to one
of Claims 1-6, characterized in that the wear-protection
layer (6') has been obtained by the wax included therein
being bound in the molten phase against the inside of the
25 case (1) and there being cooled to the solid phase.
8. Fixed amunition. with metal cases (1) according
to Claim 7 provided with an inner barrel-wear-reducing
coating in the form of wax a.n_d. a solid component in
particle form of a type previously known per se for this
30 purpose, characterized in that no more than half the case
length, reckoned from the case neck and downwards, has
been provided with the coating (6, 12) in question.

| T



Y correspondi ng wear for the sane amunition but w thout wear protection.
Fi gure fyodspegi2a partly cut-away,40- mm-artillery CaRCTIRREIS/PAFSS
appllcatlon of wear-protection nEdlun1§02 according to nmethod one, while
"Figure 2 shows a partly cut-away small-calibre case during
application of wear-protection nedium accordi ng to nmet hod two.

The case 1 shown in Fig. 1 is rotated about its 25 |ongitudinal axis 2 and
is heated for exanple by means of radi ati on heat or_ induction marked 3.
Three tablets 5 of sol i'd:wear - pr ot ecti on conp05|t|on have been pl aced
relatively close to the case neck 4. \Wen the case 1 is - rotated with

si mul t aneous heating, the wear-protection 30 conposition in the tablets 5
is gradually spread out on the inside 5 of the case and when the |ayer
6 thus obt ai ned has reached a desired thickness and spread, the

case i s cool ed. It is a prerequisite for the case 7 shown in
Fig. 35 2 also to be heated, the heat havi ng been ~indicated
at 3 and the case being rotated about i&s “Tongi tudinal axis 8, but
here the wear-protection conposi tl O is applied with the wax in
nol t en phase t hrough a heated pip is narrowin relation to
WD 95/ 28612 " P@¥/ SE95/ 00365 - 11 -

t he case neck 11 and which has been infro rough =~ - the case neck
and opens directly above the inner waljl of
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the case and there functions as both application. nmenber and
di stri bwbiosmmserenber in that it spreads the wear- 5 pr oPETSEZMAGEpOSition

applied into a thin layer 12, the spread of which in the | ongitudinal
direction of the case - can be adjaist Ed by a mutual | ongitudi nal

di spl acenent - between the case 7 and the pipe 10. WO 95/ 28612 -

PCT/ SE95/ 00365 - 12 - Pat ent -Cl ai s

1. Met hod of reducing barrel wear on firing fixed anmuni ti on
provided with netal cases (1), characterized - in that there is applied
to the insides of the cases (1), before charging these, a coating of a
hi gh-nel ti ng wax. and, bound therein, a solid material in particle form
wi th known barrel -wear-reducing effect, thi's conposition with the wax

in the nolten formbeing nade to forma ayer on the inside of the
case where it is cooled to 10 solidification! 2. Met hod according
to Caim 1 of providing cartridgg caset% (1), in fixed amunition
provi ded with nmetal cases, with an iQfer rrel -wear-reducing | ayer (6)
consisting of a high-nelting wax and a so}id ¢ onent in 15 particle form
whi ch has a known barrel -wear-reduci ng 2 , Characterized in that

the ready-m xed wear - protection conpositiqQNis applied to the hot case
in the formof solid pieces or tabLEts An which the wax is '

o
Ny

1




thefefore in solid form whereupon the high-nelting wax 20 i nclgieq

”

therein is gradually nade to melt against the I nsi de of -““j‘ﬂ?‘ (D

ang there formPG%er (6) DUORKD INTELLEGTUAL FHTE ORGNIEATIEN | y Of WX gsnd solid
conmponent_in article formon the inside of the-case in_that the case
(1), duriTYGERRATY APPLIGAZIQN. FHBLISHED UNDER) THE PATENT SIOOFERAZION TREATY
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59) TitleyﬁEl'HOD OF PROVIDING FIXED AMMUNITION WITH AN ADD WHICH LIMITS BARREL. WEAR, AND
: AMMUNITION PRODUCED IN ACCORDANCE THEREWITH

-(57) Abstract

The present invention relates to a method of applying a wear-protection substance (6, 9) of a type known per se to the inside of such
metal cases (1, 7) as are used in both small-calibre and cannon and howitzer ammunition. According to the invention, the wear-protection
substance (6, 9) is bound to the insides of the cases (1, 7) with the wax component included therein in the molten phase, whereupon the
cases are cooled. The invention also relates to cases treated in accordance with the method indicated above.




of the case (1) with the wax in nolten phase and is there di stributed
to forma coherent |ayer (12), whereupon the wax is transforned to the

t

solid phase by cooling of the 10 case (1). " 6. Met hod according to

Caimb5, characterized in that the wear-protection substance is
applied directly to the inside of the case (1) viia a narrow heat ed

pi pe (10) which is introduced through the case neck, and the outlet 15
end of which is-also utilized for distribution of the wear - prot ecti on
substance over the inside of the case. 7. - Fixed ammunition with
metal cases (1) provided = wth an inner barrel-wear-reducing coating (6)
in the - formof wax and a solid conponent in particle formof a 20

type previously known per se for this purpose and obtained in
accordance with the nmethod according to one of Clainms 1-6, -
characterized in that the wear-protection | ayer (6) has been obtalned
by the wax included therein ~ being bound in the nolten phase against.
the inside of the 25 case (1) and there being cooled to the solid phase.
8. Fi xed ammunition with nmetal cases (1) according to Caim7
provided with an inner barrel-wear-reducing - coating in the form of wax
and a solid conponent in particle formof a type previously known per
se for this 30 purpose, characterized in that no nore than half the case

| engt h, reckoned fromthe case neck and downwards, has been provi ded
with the coating (6, 12) in question.
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