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a well known test included in the Insensitive Minition (IM program The
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performance and operational requirenments, whil m nim zing the violence of
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nmeasure the overall response of nmjor nunition subsystens to a gradually
group consisting of rocket motors and warheads, to be non-explosive and

non-propulsive.

BACKGROUND OF THE INVENTION

The slow cook-off test-is-a.well. known test. included in_the .Insensitive . ..
Munition (IM) program. The purpose of this program is to develop munitions
which fulfills their performance and operational requirements? while
minimizing fhe violence of the reaction and subsequent damage when
subjected to any undesired event.

The siow cook-off test is used to determine the reaction temperature and to
measure the overall response of major mhnition subsystems to a gradually
increasing _thermal environment.” The " test - consists of - ‘subjecting- - the:
respective item to be tested to a gradualily increasiﬁg temperature at-a rate of

3.3° C/h until a reaction occurs. The item to be tested may be preconditioned

at the munition’s upper environmental temperature limit for about eight hours

prior to the start of the test.

Reduced smoke composite propellants, used in rocket motors, are based .on._
ammonium perchlorate and an elastometric plastic such as urethane cured
polybutadiene, which burn vigorously at low pressure and are difficult to

extinguish. Moreover, the composite propellants tend to react very violently in
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I ncreasing thermal environment. The test consists of subjecting the
respective itemto be tested to a gradually increasing tenperature at a
rate of 3.3[err] C/ h until a reaction curs. The itemto be tested may be
preconditioned at the nunition's upper “environnental tenperature limt for
about eight hours prior to the start of the test. Reduced snoke conposite
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vigorously at | ow pressure and are. difficult to extingujsh.  Moregver,
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2 the sl ow cook-off test itself, even with m nimal confinenent. The
reaction isteel o¥en walletpfiagmentsef | agrati on which destroys the case and
breaks up the steel oven walls to fragnments. A nethod to prevent the

vi ol ent reagtmethodftorprekent thiet violend réadtionngf rackett mbtdrcontainiigng rdetallig t he

sl ow cook-of f test was suggested in the US Pat. No.
housing during the slow cook-off test was suggested in the US Pat. No.
4,961,313. According to this method, the slow cook-off trigger mechanism is
thermally coupled to a bimatallic snap action disc spring.
Another method, described in recent US Pat. No. 5,044,154, suggests a
casing made of segments which are attached together. A retaining member
which extends circumferentially-‘thereabout, possesses - sensitivity- to..a
predetermined initiafed temperature. This temperature is higher than the
ambient one, but lower than the ignition temperature of the propellant
material in the rocket motor. In this manner, it will loose its strength when the
retaining member is released and thus the rocket motor may safe'ly be"
rendered non-propulsive during slow cock-off test.
In the European Patent Application No. 900816, a slow cook-off protection is
suggested for a rocket motor having a metallichousing. The safety apparatus -
comprises a trigger working by a bimetallic snap-action spring to sense the
temperature of the ambient environment and generate a mechanical
response. It is claimed that the safety apparatus prevents slow cook-off
hazard of a rocket.
The main disadvantage of the known devices is based on the fact that the
violent reaction of composite propellant rocket motors during the slow cook-
off test is almost independent of the casing and therefore splitting the casing

does not provide a good protection against slow cook-off test hazards in such
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4,961, 313. According to this nethod, the slow cook-off trigger nmechanismis
thermally coupled to a bimatallic snap action disc spring. Another nethod,
described in recent US Pat. No. 5,044, 1534, suggests a casing nade of
segnents which are attached together. A*retaining nenber which extends
circunferentially- thereabout, possesses sensitivity to a predeterm ned
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rocket notor having a netallic housing. The safety apparatus conprises a
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tenperature of the anbient environnment and generate a nechanical response.
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rocket. The main disadvant age o?ﬁt he known devices”is based on the fact
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splitting tcrrlleerr%gasli Pegaction producing a vigbrous evolution of heat and flame which
travels through the material, upon ignition at high temperature.
A typical weapon syétem contains a warhead, which includes an encased
charge and fusing -subsystem for activating. the charge.. Warheads, in. ..
general, are divided into three categories: shaped charges, fragmentation
warheads and penetrators. With respect to their ability to pass the IM tests,
warheads are classified as light, medium and heavily confined warheads.
Penetrators are usually heavily and totally confined. This confinement causes
problems in relation to thermal stimuli, and especially to slow cook-off tests.
It is also known that missile warheads and especially penetrators are totally
confined. This confinement causes problems in-relation-to-thermal stimuli,
and especially to a slow cook-off test. |
In order to avoid a violent reaction during a slow cook-off test, generally
penetrators are filled with insensitive explosives, such as Insensitive Plastic
- Bonded Explosives (IPBX), that are isolated from the casing by a cavity liner.
In addition to the IPBX explosive, a special design of ventihg holes in the
warhead casing is suggested in order to avoid an undesired reaction, thus
resulting in a burning of the explosive instead of its explosion during the

temperature rise.



does not provide a good protection agai hst slow cook-off test hazards in
such 3 rocket notors. The
‘extreme violence with which amoni um perchlorate and an el astonetric

bi nder conposite propellant react under #he sl ow cook-off test, is mainly
due to the partial deconposition of the propellant and particularly to

that of a ni um perchl orate. As known, a ni um_perchl oraj.e undergoes a
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porous material tends to expl ode or undergo a chem cal reaction producing
a vi gorous Htesalureonss optien reiales itare wathead aft platesmedeefgh eorepasiter i al |

upon ignition at high tenperature. A typical weapon systemcontains a

war head, whitdiefial; Wiiets isisofteed efd rehmved atralhigisienperature yarice proviides
activating the charge. Wrheads, in general, are divided into three
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respect to their ab ty to pass Mtests, warheads are classified as
light, medi H@s@p\d, iget%Vc'J%o‘f&f‘ Htcr)] ?l’qe ‘%’?{6‘&%}83; to serve as venting means and to

use a filamentary composite material to wrap the warhead. However, the
above suggestions failed to avoid a violent reaction of the explosives during
the slow cook-off test, due to the high pressure and temperature which
generally prevail in the confined casing.

it is an object of the p"resent invention to a device for imparting protection
during a slow cook-off test for missile rocket motors whose casing is made of
composite materials and warheads with heavy metal casing by rendering
them non-explosive and non-propulsive properties under said test conditions.
It is yet another object_tb provide an active such device that wbﬁld initiate
burning of the rocket motor propellants or of the warhead charges under
predetermined conditions so as to avoid a violent reaction of the item to be

tested under a slow cook-off test.

BRIEF DESCRIPTION OF THE INVENTION

The invention relates to a device for imparting non-explosive and non-
propulsive properties to munition components selected from the group
consisting of rocket motor and warheads, subjected to a slow cook-off test,

wherein said component’s casing, or at least some of it, is made of composite



‘Penetrators are usual | y heavily and totally confined. This confinenent

causes problens in relation to thermal stimuli, and especially to slow
cook-of f tests. It is also known that§n' ssil e warheads and especially
penetrators are totally confined. This’ confinenent causes problens in

reljation to thermal stimuli, and especially to a slow cook-off test. In
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venting holes in the warhead casing is suggested in order to avoid an
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of its explosion during the tenperature rise.

4 Several c&ﬁogbﬁést QUndbe Bl EoRRIFEBEndigbnsvanhemtly theecompositenatateriat he
literature. e option relates to a warhead aft piate made of a conposite
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said casing failure and allowing for venting and a non-propulsive burning of

the propellants or explosives.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a cross-section of a typical missile containing a rocket motor
and a typical embodiment of a safe/arm ignition system

Figure 2 is a cross-section of a typical embodiment of a safe/arm ignition
system used to ignite a rocket motor containing a
predetermined ignition temperature pyrotechnic ignition device

- according to the present invention.

Figure 3 is a cross-section of a typical penetrating warhead containing
the aft closure and fuse well, venting holes and a typical
embodiment of a pyrotechnic ignition device according to the
present invention.

Figure 4 is a detailed cross-section of a typical rear part of a penetrating
warhead containing the pyrotechnic ignition device and venting

holes according to the present invention..



a full venting aft. Another suggestion, known as the "conposite overw ap
design”, is to cut holes into the aft portion, to serve as venting neans
and to use a filamentary conposite naterial to wap the warhead. However,
the above suggestions failed to avoi d® violent reaction of the expl osi ves
during the slow cook-off test, due to the high pressure and tenperature
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cook-of f test for mssile rocket notors whose casing is nmade of conposite
material s and war healfs igfite hapnptaingl waskead Wfargmeﬁ PEEUgIRERINe

non- expl osi ve and non-propul sive properties under said test conditions. It
i s yet another obj ecigritiorptemperatune mettachnitipélleteacopedinigao theuybresent ti at e
burni ng of the rocket notor propellants or of the warhead charges under
predeterm ned condit jy@ptieR. @as to avoid a violent reaction of the itemto

be tested under a slow cook-off test. BRI EF DESCRI PTI ON OF THE
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DETAILED DESCRIPTION OF TH.E FIGURES AND THE INVENTION

Figure 1 illustrates schematically a cross-section of a typical missile. The
missile illustrated ih‘élljd’é’s‘"él_’rﬁbket motor (2), an explosive warhead (3yanda ™~~~ =+
safe/arm ignition system (4) which is mounted coaxially in ths rocket motor

(2). The rocket motor (2) comprises the casing (5), the nozzle (6) and the
propellant (7). A venting device (12) to avoid propulsive burning is provided,

connecting the rocket motor casing (5) to the nozzle '(6). ‘The predatermined

pyrotechnic pellet (13) is located in the safe/arm ignition system (4).

In Figure 2 the safefarm ignition system (4) includes a perforated plastic tube

(8) which is threaded in the safel/arm device (9.)'.' in the plastic tube (8) there
are located igniter common pellets together with the predetermines! ignitioh-‘-
temperature pyrotechnic pellat which activates the igniter pellets.

The predetermined ignition temperature pyrotechnic pellet must be located in

the inner surface of the propellant grain, but its actual location therein is not

critical. The arrangement tested in the slow cook-off oven includes the rocket
motor and the safefarm ignition system rnounted as illustrated in Fig. 1. When

the temperature in the slow cook-off oven reaches the predetermined value,

the predeermined pyrotechnic thermal peliet is ignited and activates the



The invention relates to a device for inparting non-explosive and non-
propul sive properties to nunition conponents selected fromthe group

consi sting of rocket notor and warheads subjected to a sl ow cook-off test,
wherein said conponent's casing, or at least sone of it i s made of
conposite materi al s,
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of the propellants or explosives.

temperature pellet located on the inner surfaces ignites the propellant grain.

When the rocket motor casing is made of a composite material which
includes resin and fibers, the resin used is softened at a temperature at a
temperature of about 130°C. Thus at a temperature above 130°C the resin is
significantly weakened. As a consequence the casing will burst without

causing any external effect and thus the propellant will burn non-propulsively

at atmospheric pressure due to the-full diameter.opening-of-the casing. .- ... ... ... ...

A detailed description and data of a typical safefarm ignition system is
hereafter presented, being understood that these are given only for a better
illustration of the invention, without limiting its scope as covered by the
appending Claims. A person skilled in the art, after reading the present -
specification will be in a position to insert slight modifications thereof without

being outside the scope of the invention as stipulated in the attached Claims.

A typical illustration of a safe/arm ignition system is hereafter presented: -~ -~ - -

- Internal length of the plastic tube about 77 mm.

- Internal diameter of the tube about 8 mm.

- The tube contains about 60 pellets (4.8 x 4.8 mm) of B-BaCrO,) and also
some pellets of a di-basic pyrotechnic material, with a diameter of about 7
mm and a length of about 20 mm.

- The tube contains about 28 holes of 2 mm diameter divided in 4 rows.

Of course the above data is given only for illustration purposes but no

limitation could be understood therefrom.



BRI.EF DESCRI PTION OF THE DRAWNGS Figure 1 s a cross-sectibn of a

typical mssile containing a rocket notor and a typical

enbodi ment of a safe/armignition system Figure 2 is a cross-section of

a typical enbodi nent of a safe/armignit8 on system used

to ignite a rocket notor containing a predeterm ned ignition
- tenperature_pyrotechnic ignition device o according to the

present infdgbres illystiaips sphematically @ gyesssection abf a typigsi Reneyativgr at i ng

war head cont ai ni ng the aft closure and fuse well, venting

hol es and awagheadalcomprising a heavy castngd( g nisuatly snade of sielehi an exgplosiven

devi ce according to the present invention. Figure 4 Is a

detail ed cregrgeegia)orarpfaff diodire a{23) ewhidbatbniing ieplifg! Abig’d (14), the
war head contai ning the pyrotechnic ignition device and venting

nol es accorghrBibdnic AgniBbf S/ Merh 85! 1 fuse well (16) and a foam ring (17),

which separates the explosive charge (12) from the ignition system (15).

Figure 4 depicts the detailed rear part of the penetrator. The aft closure (13)
is mounted coaxially inside casing (11) by an aft nut (18). The venting holes
(14), located in the aft closure are covered by plates (19) made of a
composite material.

Figure 5 illustrates the pyrotechnic ignition “systém " (15) of the present
invention used in a warhead which includes a plastic tube (20) which is
threaded in the aft closure (13). The plastic tube contains a pyrotechnic peliet
(21) possessing a predetermined ignition temperature, which when ignited
exerts hot. gaées and particles that ignite the explbsive charge of the

warhead.

When temperature rises during the slow cook-off test the explosive material
expands axially while the foam ring (17) shrinks. The explosive expansion
and the resulting foam shrinkage decrease the distance between the
explosive material and the pyrotechnic ignition system. When the
temperature in the slow cook-off test reaches the predetermined value, the
pyrotechnic thermal pellet is ignited. The hot gases and particles resulting
from the pellet burning ignite the explosive material. the venting hole (14)
covers are made of a composite material which includes resin and fiber, the

resin having a softening point at about 120°C. In this manner, at a



Fygure 5 s a cross-section of a typical pyrotechnic ignition device
used . to ignite a penetrating warhead containing a
pr edet er mi ned ignition tenperature pyrotechnic pellet

according to the present g nventi on. DETAI LED DESCRI PTI ON
OF THE FlI GURES AND THE | NVENTI ON Figure 1 illustrates schematically a

cross-section of a typical mssile. The Issile illustrated, includes a
rocket notpredefgrmined eepinasituse vefr akave (120 @ndhe: resiar wilhhe Signitcmlysyst em
(4) which is mounted coaxially in the rocket motor (2). The rocket notor
(2) conpriweakém®l.cas ng cbhsequenceozhee ekflosived materighr wiilel bamt a)- A
venting device (12) to avoid propul sive burning is provided, connecting

t he rocket p ' : ; ;
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pyrotechnic ocated in the safe/armignition system(4). In

Figure 2 the safe/armignption system (4) includes a perforated plastic
tube (8) AR 5ci’ Fifﬁk’ag%ﬁbeffgﬁ‘-the safe/armdevice (9). In the plastic tube

(8) there are located igniter common pellets together with the
predeterm ned ignition . o .
A design description of a typical ignition system will be as follows:

- Internal diameter of the tube about 10 mm.
- Internal length of the tube about 30 mm.

- The tube contains one .pyrotechnic._pellet with. the above dimensions,.. . . .

consisting of a suitable pyrotechnic or propeliant material.

Hereafter follows an example illustrating the present invention, regarding an

embodiment suitable for warheads:

Several slow cook-off tests were conducted to verify the present invention.
The test were carried out in various dimensions. Eight half-scaled tests,
where the warheads contained about 8 kg of explosive, were successfully
performed. In all tests three safety devices were mounted at the aft closure.
The- explosive was initiated and started to burn when the aft closure
temperature was in the range of 130-140°C. After completion of the sub-
scaled tests, two full-scale tests were performed. A full-scale warhead was
used, 1500 mm long, about 300 mm in diameter, weighing about 250 kg. Both
warheads passed the slow cook-off tests successfully, with the explosive

starting a mild burning reaction at about 140°C (aft closure temperature).



tenperature pyrotechnic pellet which activates the igniter pellets. The
predeterm ned ignition tenperature pyrotechnic pellet nmust be located in

the inner surface of the propellant grajn, but its actual l|ocation therein
is not critical. The arrangenent tested in the slow cook-off oven includes
the rocket notor and the safe/armignition system nounted as illustrated

in Fig. 1. etdeﬂ% i { : e
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ignition of said pellets exit through the holes of the perforated plastic
tube and Ofrtheeinvieatipnoydathouthtlimifingr ite scopp. asHeoviered e the naePendiBgechni c
ignition tenperature pellet |located on the inner surfaces ignites the
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mat erial which includes resin and fibers, the resin used is softened at a
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above 130[err]C the resin is significantly weakened. As a consequence the
casing w s BYE r 1 R tion as stipulated in the attached Claims.
Most preferred pyrotechnic pellet materials are selected from double-based
propellants, such as a mixture of nitroglycerin and nitrocellulose and
additives, black powder, mixture of magnesium powder with teflon powder,
boron-barium chromate-and -any-other. known solid. prepellants which.comply. ....
with the above requirement for the ignition temperature. Optionally, in order

to improve the physical and chemical properties of the double-based

propellants, small amounts of additives may be incorporated as stabilizers.



cau5| ng a ““ﬂllmntp and thus the propellant will burn

non- propurm‘m“ﬂ m heric pressure due to the full-dianmeter opening
of the cas#ngt WA d®talléd description ‘Wd data of a typical safe/arm
ignition.systemis ‘hereafter presented,’being understood that these are
given only for a better illustration of the i nvention, without [imting
Its scope qucA)K d by the appending Clainms. A person skilled in the art,
after reading’the %resent specification will be in a position to insert
slight nodifications thereof without being outside the scope of the

i nvention as stipulated in the attached Cains. A typical illustration of
a safe/armignition systemis-hereafter presented - Internal |length of the
pl astic tulde abdudevigerfar impartingaamexplosivet and obnigropulsixe gisopert@sritm -
The tube contains about 60 pellets (4.8 x 4.8 mm) of B-BaCrO4) and al so

some pellets of maumitiohasompBientsessiected diom i thle, gidd o@n@ls@mgt ef retkgtbout 7
mm and a | ength of about 20 nm - The tube contains about 28 holes of 2 nmm
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component’s casing, or at least some of it, is made of composite
materials, wherein said device consists of using a predetermined
pyrotechnic pellet having an ignition temp_erature of at least 130°C, but
below the violent ignition temperature of the F;ropellant or charge of the
respective munifipn -component, -under slow - cook-off ~conditions, -+~ -
whereby the composite material of said casing loses its strength at the
predetermined temperature causing said casing failure and allowing

for venting and a non-propuisive burning of the propellants or

explosives.

2. The device according to Claim 1, wherein the predetermined
pyrotechnic pellet has an ignition teémperature in the range of 130-

140°C.

3. The device according to Claims 1 and 2, wherein said predetermined

pyrotechnic pellet is located in a perforated plastic tube.

4. The device according to Claim 3, wherein the perforated plastic tube
contains common igniter pellets together with the predetermined

ignition temperature pyrotechnic pellet.



8 Figure—3—-llustrates schematically a cross-section of a typi cal

penetr at rhead, conprising a heavy casing (11) usually made of steel,
an expl 08 ifa Wﬂmﬂ an aft closure (23) which contains venting hol es
(14), nition system (15), the fuse well (16) and a foam

ring (17), V\:hl ch seﬁar‘at es the explosiv@ charge (12) fromthe ignition
system (15). Figure 4 depicts the detailed rear part of the penetrator.
The aft closure (13) is mounted coaxially inside casing (11) by an aft nut
(18). The venting holes (14), located in the aft closure are covered by
plates (19) made of a conposite material. Figure 5 illustrates the

pyr ot echni c5i gni Thendavise eaocoading dd Claimpredert, wheneimtsaah ppsdetermined

war head whi ch includes a plastic tube (20) which is threaded in the aft

closure (13). Thpyiteéstnie pell@EisthRadé ondoablevsascrrprobellastsl et  (21)
possessing a predeterm ned ignition tenperature, V\:hl ch when ignited exerts

hot gases and particles that ignite the explosive charge of the warhead.

6. The device according to Claim 5, wherein said double-based
propellants are selected from: mixture of nitroglycerin, nitrocellulose
and additives, black powder, mixture of magnesium powder and teflon
powder, and boroﬁ:barium chromate.. -

7. The device according to Cléims 1 to 4, wherein the hot gases and
particles resulting from the ignition of said pellet exit through the holes
of the perforated plastic tube causing the ignition of the propellant or

explosive material.

8 A device for imparting non-explosive and non-propulsive properties to
unition components selected from the group consisting of rocket
motors and warheads, subjected 'to a slow cook-off test, substantially
as described in the specification, the drawings and in any one of

Cilaims 1 to 11.



When tenperature rises during the slow cook-off test the expl osive materi al
expands axially while the foamring (17) shrinks. The expl osive expansi on
and the resulting foam shrinkage decrease the distance between the

expl osive material and the pyrotechnic ignition system Wen the
tenperature in the slow cook-off test reaches the predeterm ned val ue, the
pyrotechnic thermal pellet is ignited. The hot gases and particles
resulting fromthe pellet burning ignite the explosive material the
venting hole (14) covers are nmade of a conposite material which includes
resin and fiber, the resin having a softening point at about 120[err]C In
this manner, at a

predet erm ned tenperature of above 120[err]C, the resin will be
significantly weakened. As a consequence the expl osive material will burn
non- propul sively at a pr &B3IRa ANVENINAIN ¢ due to the sufficient
venting area which prevails therein. A design description of a typica
ignition systemw |l be as foll ows:

Title: Munition Components Protection

Device During Slow Cook

A device for imparting non-explosive and non-
propulsive properties to a munition components
during a slow cook-off test, which comprises a
pyrotechnic pellet 1located 1inside a tube
having a predetermined ignition temperature of
at least 130°C but below the violent ignition
temperature of the material under slow cook-
off conditions, whereby the venting holes
present in the aft closure of the said tube,
are covered by a composite material that loses
its strength below the predetermined
temperature, causing a pressure relief and a

non-propulsive burning of said warhead.



above di nensions, con i tabl e pyrotechnic or propellant
material . Hereafter le illustrating the present

i nvention, regarding an enbodi ment suitable for warheads: Several sl ow
cook-of f tests were conducted to verify the present invention. The tesjis
were carried out in various dinmensions. Eight half-scaled tests, where the
war heads cont ai ned about 8 kg of explosive, were successfully perforned.
In all tests three safety devices were nounted at the aft closure. The
expl osive was initiated and started #®Wtrn when the aft cl osure
tenperature was in the range of 130-140[err]C. 'After conpletion of the sub-
scaled tests, two full-scale tests were perfornmed. A full-scale warhead was
used, 1500 mm | ong, ~gbout 300 nmin dianeter, mqj hi about 250 kg. Both
war heads passed t k2 | ow cook-of f tests successf 'Ly, \w th the expl osive
starting a mld bdrning reaction at qpout 140 €EE]C (aft closu&g
t enperature). " ‘ ,/

- Internal di ameter qf the tube oﬁt 10 mm - Internal length of the
tube about 30 nm = - H Tﬂ Eﬁ‘ Plasels one pyrotechnic pellet with the

FIGURE 2
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10 Again, detailed description and data of a typlcal safe/armignition
system are presented, being understood that these are given only for a

better illustration of the invention, without limting its scope as
covered by the appending Cains. A person skilled in the art, after
readi ng the present specification will be in a position to |nsert sli ht

modi fi cations thereof without being outside the scope of the inventidh®
stipulated in the attached Clains. Mst preferred pyrotechnic pellet
materials are selected from doubl e-based propellants, such as a m xture of
nitroglycerin and nitrocellul ose and additives, black powder, m xture of
magnesi um powder with teflon powder, boron-barium chromate and any ot her
known solid propellants vifich conply22s th the above requiremeg

i'gni tion tenperature. to inprove the phys$i and
chenical properties of| the double based propellants snal |

I

FIGURE 4 : PENETRATING WARHEAD, REAR PART
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117 CLAIMB 1. A device for I mparting non-expl osi ve and non-propul sive

properties to muni ti on conponents selected fromthe group consisting

of rocket not or and war heads, subjected to a slow cook-off test,

wherein said conponent's casing, or at |east sone of it, is nade of

conposite materials, wherein said device consists of usihg a

pr edet er m ned pyrotechnic pellet having an ignition tenperature of

at least 130[err]C, but bel ow the violent ignition tenperatuw/e of

t he propellant or charge of the respective nunition conponent, under .

sl ow cook-of f conditi ons, whereby the conposite material of said

CaST NQ | R S g o P R e P S el

said casgng failure and all owi ng for venting and a non-propul sive &

burni ng pf the propellants or expl osi ves. 2. The devi ce :

accordirg to Caim 1, wherein the predetern ned :
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pyrotechnic pellet has an ignition tenperature in the rangejof

1OoU-
140[err] C. 3. The device according to Cains 1 and 2, r i '
pr edet er mi ned pyrotechnic pellet is located in a perflo atezeg Eﬁgglp?%
t‘ube. 4. The device according to Caim3, wherein the. je -
pl astic tube contains conmon igpiter pellets togethed with the
pr edet er m ned i gnition terrpera?ﬂre pyrot echni c pell et 2

S. tThﬁ devi Cﬁaﬁﬂﬁﬁhdd:@?&xﬁ mctibémnéviam-mig..sm' CooleOSE dtesitned
rotecnn . - | .
ggvi ce ac::gr eené’?%%érﬁ:l g‘?’ ﬁt'%? '%ﬁaggl.éﬁﬂ é:ﬁe@gﬁ’@iﬁ!ﬁ?@a@‘sﬁegf’f missfles. MdI8

particularly it relates to a protective slow cook-off mechanism for providing

an automatic protection by ignition of munition components, selected from the

group consisting of rocket motors and warheads, to be non-explosive and

‘non-propulsive.

BACKGROUND OF THE INVENTION

The slow cook-off test is a well known test included in the Insensitive
Munition (IM) program. The purpose of this program is to develop munitions
which fulfills their performance and operational requirements, while
minimizing the violence of the reaction Aand subsequent damage when

subjected to any undesired event.

The slow cook-off test is used to determine the reaction temperature and to
measure the overall respo'nse of major munition subsystems to a gradually
increasing thermal environment. The test "consists of subjecting the
respective item to be tested to a gradually increasing temperature at-a rate of
3.3° C/h until a reaction occurs. The item to be tested 'may be preconditioned
at the munition’s upper environmental temperature limit for about eight hours
prior to the start of the test.

Reduced smoke composite brope-liants. used in rocket mbtors, are based on
ammonium perchlorate and an elastometric plastic such as urethane cured
polybutadiene, which 5urn vigorously at low pressure and are c_iifficult to

extinguish. Moreover, the composite propellants tend to react very violently in



propel lants are selected from mxture of nitroglycerin, nitrocellul ose

and additives, black powder, m xture of magnesi um powder and
powder, and boron-barium chronate. 7. The device acco

plastic tube causing the ignition of the propellant or
mat eri al . 8 A device for inparting non-explosive and
properties to unition conponerpss sel ected fromthe
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1L to 4, wherein the hot gases and particles resultiphg{fromthe
ignition of said pellet exit through the holes of the| pr¥ irkB 397

expl osi ve

non- propul st ve
mlp

consi sting of rocket not ors and war heads, subjected

to a slow

cook-of f test, substantially as described in the specification

the drawi ngs and-in any one of Clainms 1 to 11.
FIGURE 1
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