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FOREWORD

1. This standard has been prepared to meet a two-fold need:...(l):to
establiah safety guideline for the development of a growing family
of dispeneer munition and their associate subnunitions, and (2) to
establish common guideline and evaluation methode to aseiet in
development of munitione which possees adequate safety for.trL-
eervice usage.

2. Dispensers which are capable of ctispensingsubmunitions are
reoeiving a high-priority for development because ofktheir
effectiveness. Uniforp distribution of the submunitl.onsover a
given area provides increaeed effective accuracy for the majority
of targete and increaaes tha effective area aoverage for a given
payload. These aifvantages’areprovided at the cat of increasee
complexity of operation and fuzing. The safety of logistics anti
deployment of such munitions muet be’carefully considered. This
dwument ie intended to assist in tha development of safe
munitions; but, beaauee of unique and varying design and
operational requirements, addftienal eafety criteria should be
considered for specifig munitions.

3. IX)Dhaa increased emphasie on commonality of service’items.
The increaeed development activity and potential of
interchangeable submunitions provide a further stimulus”for .
ocmmonality prwisions. Thie document.representa the minimum
requirement agreed upon by the Army, Air Force, and Navy.
Ccmplete and full adherence to this dooupent will asaura
msmnonality.

. iii
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1. SCQPE

1.1 PURPOSE - This apacificaticn establishes basic
safety design and aaEety qualificatia criteria for air delivered
dispensers and.the associated eubmunitfcns.

1.2 CLASSIFICATION - This standaxd applies to free-fall
“dispenser, ani3associated submuniticne and submuniticn
clustere. This standard dcaa not apply to submunitions
containing chemical agents designad *O produce.toxicological
effeotsr biological submunitions, and nuolear sulwnunitiona. If
an air delivered propulsive waapon incorporates a submuniticn
payload section as part of the overall waapon air vehicle, then
the submueitlon payload section shall be considered ,tobe either
a free-fall dispenser or a submuniticn cluster as defined by the
proouring activity. As such tbe critaria of either paragraph
4.3.1.1.1 or 4.3.1.1.3 and the criteria of paragraph 4.3.1.1.4
ehall apply to the submunitioh payload section.

2. APPLICABLE DOCUMENTS

2.1 The iesues of the following documents in effect on
tha date of invitation for bide for a part cf this standard to
the extant specified herein.

STANDARDS

MXL-STD-331

MIL-STD-444

MIL-STD-461

MIL-STD-462

MIL-STIH1O

MXL-STD-882

MIL-STD-1316

MIL-STD-13S5

MIL-S3-1512

DOD-STD-21O5
(Navy)

F&e and Fuze Components, Environmental and
Performance Test for

Nomenclature and Definitions In the
Ammunition Area

Electranagnetic Interference Characteristics
Requirements for ,Equipment

Electrcmagnetlo Interference Cbaracteristlc,
Measurement of .

Environmental ~

System Safety em z
Associated SubsystemsZ-nHd
Requirem

Yuze Design, Safety Criteria for

preclusion of Hazards frcm Electrr=gnetic
Radiation to Ordance, Genaral Requirements
for

Electr~xplcaive Subsystems, Electrically
Initiated, Desigo Requirements ~nd Test
Methods

rIazard.AssessmentTests For Navy Non-Nuclear

1
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SPECIFI~TIOWS

MIL-E-6051

MIL-A-8591

MIL-D-21625

MIL-I-23659

MIL-B-81OO6

MIL-D-81303

OTHER PUSIJCATIONS

AFSC DH 1-6

APSC DH 2-5

DSAR 8220.1

NAVWEP WR-50

Electromagnetic
system

Airborne Stores

CcmpetibllityRequirements,

and .AssooiatedSuepeneion
Equipment; General Design Criteria for

Design and Evaluation of Cartridges for
Cartridge Actuated Devices

Initiators,Electric, Design and Evaluation
O!

Brmb, Free-Fall, Demonstration of Dispersion
Requirement for

Des i gn
Stores

Deeign
DH 1-6

and Evaluation of Cartridges for
Suspension Equipment

Handbook, Series 1-0 General AFSC
System Safety

Design Handbook, Series 2-O Aeronautical
Systems DR 2-5 Armament

Explosive Hazard ClassificationProcedures

Warhead Safety Test, Aluminum for Air,
Surfaoe and Underwater%aunahed Weepone

NAVAIRINST 3710.7 Airoraft/StoreCaopatibilit and Flight
TOperating Limitations fOr A rcraft

Carrying Stores

2
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3. DliFZNITIOWS

3.1. The definit%ona of 141L-STD-444a ply to munition terms
used in this standard. fThe following def nltiona shall apply to
this standard.

3.1.1 Aocidentel Release - Diepeneer or eubmunltion ejection
00currlng by means other than lnten~ed. Accidental releaee tests
simulate ejeatlon during aircraft launch and recovery conditions
over hard surfaaee.

3.1.2 Cavtlve Dispariser- A dlepanser whioh remains affixed to
or held w~thin the aircraft during dispensing and dispersion of
the aasoclated submunitions or submunition cluster.

;::cha:==g - Ccmmomlity prwisione herein are directed
toward max mum practical Interservice design standardization and

.

3.1.4 p~C -Part of a weapons system containing
submunitione or o her itemk which are releaeed, by internal
functioning of the dispenser, for delivery onto a target.

3.1.5 Free Fall Dispenser - A epacifie ty@e of diapeneer, one
which dur~ng and after reparation fraa the delivery vehicle
Cemaiw non-propulsive. However, the dispenser may releaee
energy for the dis~nsing and dispersing of ita payload.

3.1.6 safe Separation Distance -
delivery vehicle and weapon,

A space relationship batween
fo owing releaee, where injury to

pereonnel or damage to the vehicle ehall not exist if the weapon
ehould function.

3.1.7 Safe Jettison - Releaae and separation of a munition of
which the fuee remains in an unarmed aonditiom during free fall
and ground impact and dose-not Initiate the functioning of the
munition.

3.1.8 Safe kevaratlon”- The parting of a stores eubmunltion,
suspension eguipment, or portlo~ thereof, fraa an aisaraft
wltboot exceeding the design limits of the aircraft or anything
aarried thereon, and without damage to, contaat with, or
unacceptable adverse effeats on the aircraft or other stores.

3.1.9 _Shall - Indicatee a prwlsiom that ie binding.

3.1.10 Should - Indicatee a provision that is nonmandatory but
bigbly de~e’.

‘ 3.1.11 Submunition - The basic kill meohaniam of the dispenser “
munitim.

3.1.12 Submunition Cluster - A number of submunitione conneaked
together 10 form a subpack or a eimilar form of aseembly wbloh is
ejeoted or releasedfrm tbe diepenser ae a single item.

3 ..
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4. SAFETYDESIGN CSITSRIA

4.1 CLASSIFICATION OF CRITERIA- Safety design oriteria are
claesifiailinto areae o

‘f
eneral and detailed design criteria.

The general design uriter a present intonation required as a
result of this speci?icatiti,~’The detaileddesign oriteria
present the criterla,whlah are necessary to assure crrnpliancewith
requirements of Section 5.

4.2 dSNERAL DESIGS CRITERIA - The developer’shall racord and
c~ile the following data in accordance with the provisions of
this specification in an orderly and timely faehion:

(a) Any and all information available concerning safet
Yproblems not covered by Sactions 4 and’S of this spaoificat on,

(b) Substantiating informationwhich epecifiea the reason
for and antiaiatad coneequencecs of any departure or waiver fran
this specificaticm,

(c) A ccmplete report of the development and qualification
inspections and supplemental information ae required in Section
5.3.

4.3 DETAILED DESIGN CRITERIA - Tha.detailed deeign criteria “
address design safety of the di,epenserand of the submunitione.
The detailed design criteria are subdivided into areas of fuzing,
aircraft canpatibility, flight environment,munitfcm deployment,
logistic handling, and logistical environmentalatarage.

4.3.3, DISPENSERAND SUEMONITICN DESIGN CRITSRIA

4.301.1 FUZING CRITSRIA - It ie the,intent of the fuze design
crit’eria>0 assure safety of the dispenser weapon through all
phases of its life cycLe up to the point of weapon/airataft safe
separation distance. The fuzing (fuzesJof a dispenser munition ,
ie ueuall oanpri.zedof several

I
‘fuzem, i.e., the dispensar fuze

(for open ng of a free fall dispenser) and the individual
submuniti’onfuzes. Captive dispensers do not contain k ‘fuze”
per ae but shall oontain adequate safety devices. These d.avices
are designed not only to eject the m~ftion paylced upon a-and
but also to prevent an inadvertent ejeation of the munition
payloadas well. In evaluating the safety of a dispenser
munition ‘fusing” system, each fuzing eubsystsm must be
considered with respect to the overall eystam. The entire fuzing
syetem, i.e., the synergistic functioning of dispeneer,
submunition cluster, and submunition fuzing components, shall
eatlef the criteria of MIL-STD-1316.

f
Significant dasign

triter a for each area of dispeneer, aubmunltion cluster, and sub-
munition fuze design are given belcw. . .

4
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4.3.1.1.1 FREE P’ALLDISPEN8ER FUZING CRITERI& - The fuzieshal~ be
designed in accordance with he followings

(a) After separation frrm the aircraft, the dispimser shall
provide for fbafereparation. Aleo, diapeneer fuze arming shall
be delayedc

(1) To prwide safe aircraft separation relative to.submunitiom
release fran the dlepenser, .eIx3

[2) Toprwide dispenser fuze contribution to total cafe
separation distanoe requirements relative to eubmunition
detonation.

(b) The fuze shall be deeigned such that jettisoning is
possible with tbe fuze in tbe safe condition. The fuze shall
remain safe after impact. It ie deeired ttiata high order
detonation or chemical dispersion will not Ooaur upon groun~
impact of the,diepeneer.

(c) Operation of at least two arming devices shall not occur
until one hae eeneed or been actuated by intentional separation
frao the airaraft and one bae sensed or been actuated by a unique
flight or free fall environment and these evente have oocurred in
the order given.

(d) Vel~ity seneore,if ueed, shall re~ire a minimum air
vekcity for operation eet ae far above non- light conditio~ .as
aan reasonably be done withimt endangering.operability.

4.3.1.1.2 Cm’rIV’sDISPENSER FUZING OR SAFING CRITSRIA - Fuzing or
eafing for aaptive ispensera ehall deeigned in accordance
with the following:

(a) The dispenserejecti~ mechanism shall require: (1) a
continued input signal for the entire ejection sequence, tba’
termination of ejection may be acoompliehed via termination of
the input eignel, or (2) a pulee signal, sensibly longer then anY
poseible treneient pulees generated in oc near the aircraft, to
initiate the dispeneer ejection sequence, or (3) a system of -
alear unembiguoue digital coded pulees, eubject to repetition and
crosecheaking immediately prior to initiation of the dispeneer
ejection eequenoe.

(b) The ejeation system shall incorporate a poeitive z’afety
device interrupting the camnand eignal prior to Intentional
removal of the ground safety deviqe. ..

(0) If electrc-exploeive devfcee are utilized in the
ejection system, they shall be aeinsensitive to extraneous
voltage as performance requirement will allcw. .Guidelin6.aare
prwided in MIL-D-21625, MIL-I-23659, t43L-D-S1303,and HIL-
STD-1512

5“
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(d) Operation of the dispensing mechanism shall not cocaur
until both of the following conditions are sstisfied: (1) a
unique flight environment has been sensed by the dispenser or a
flight induced logic generated by the aircraft has been sensed by
the dispenser, and (2) an intentional command frruithe pilot or
fire oontrol system has been reoeived by the dispenser.

(e) Velooity sensors, if used by the dispenser to sense the
fLight environment, shall require a minimum air.velooity for
operation set as far above non-flight conditiorm existing
external to the dispenser as can reasonably be done without
endangering operability.

(f) The ejection system should incorporatea ‘feed-back-loop
to the aircraft to indicate that all aubmunitiona or submunition
clueters have been diepensed.

4.3.1.1.3 SUBMONITION CLUSTER FUZING CRITERIA - The follcdng
shall apply to submunition cluster fuzing canponents/ftinctions:

(a) The mechanism which cauees submunftfons to.be
released fran the submunition,olustershall require that the
submunition cluster be released fran the dispenser.

(b) Release of the subnvanitioncluster fran tbe
dispenser shall provide safe separation relativa to the aircraft..

(c) Followin ralaase fran the dispenser’,e’ubmunition
?alueter functioning sha 1 be delayed:

(1) To provide cafe airoreft separation relative
to submunition release, and

(2) To provide the submunition aluster
contribution to total cafe separation.distance requirements
relative to submunition detonation.

(d) If dispersion of the eubmunition fran the
submunition clueter is forceful (i.e.,may result in personnel
Injury or property damage), then one of the following is required:

(1) The submunition clustar shall require sensing
a unique free-flight environment prior to submunition release, or

(2) The submunition cluster shall, prior to .
submunition release, receive an input fran the dispenser fuze,
this input having been generated by sensing a unique free-flight
envircwuaent.

4.3.1.1.4 SUS~ITION Fuznws CRITERIA - Tbe f~lowin9 ehall
apply to su~

(a) Aduatirm ofat
eubmunition fuze shall require

least one arming device of the
one of the following: .:

‘6
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(1) ‘Sensing of a unique free-flight environment”
following submunition release frmn the dispeneer or submunition
oluster.

(2) Reeeipt by the submunition fuse of an input
frcvntbe dispenser or submunition aluster fuze, this input having
been generated by sensing a unique free-flight environment.

(b) Veleoity sensore, if used, shall re~ireaminimm
air ve100ity for operation set ae far above non-fl ght aonditione
existing external to tbe dispeneer ee can reaaonebly be done
without endangering operability.

(U) An additional look againstsubmunition arming abould
be prwided by aesembly of tbe submunition into the diepenaer or
eubmunition cluster. Thie look ehall be released by reparation or
Uiepereion of the eubmunition. This deeign oriterion shall be
incorporated in the eubraunitionfuze if cption d.3.1.1.4(a)(2),
above ie eeleated.

(d) Submunition arming shall be delayed until tbe
submuniti~ fuze aontributicuito overall cafe separation distanae

,

requirements is eatisfied.

(e) Visualaafe-erm indications &e deeirable. If
vieual checks are not feasible, a procedure following aeeembly of
the fuzed eubmunition shall be provided to aesure that no armed
eubmunitione are loaded into dispensers or clusters.

(f) Provision should be made tomeke it impossible to
aeaemble the eubmunitions in the ermed condition.

(g) If a eubmunition incorporate a propulsion
eubsyetem, then the ariteria of paragraphs 4.3.1.1.4 (a) throu9h
( a ) abwe, eball apply to propulsion subsystem ignition, In this
aase, the poet-ignition environment aould serv& as the unique
free-flight environment required for eubmunition fuze arming.

4.3.1.1.5 ADDITIO&’C0M140N FUDE.CRITERIA-- The fu?es or fuzing
shall also meet the rsqulremant oEz

(e) A five-fo~ bare drop.

(b) Ruggedness as imposed by jolt and jumble tests.

(c) Effectiveness testing of the explosive train
interrupter.

(d) If electro-expleaive devises are utilzed in tbe
,t?eleaeesyetem, kbe~ ehall + aa insensitive tO extraneous voltage
ae performance requ rements will allow. provided
irtM3L-D-2165, MIL-I-23659, MIL-D-81303,
1512.

7
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4.3.1.2. AIRCRAFTCOMPATIBILITY CRITSRIA”- The di”spanser&d
submunition design shall provide for:

“m ~ ~591(a) Store gecmetry and strength conforming with .,---

(b) Safe etability, control, and flying qualitiee.

(c) Shipboard suitability of the aircraft with storee
Iab&srd, inoluding storage acmpetabi ity of, the store and ship

(where applicable, eee NAVAXRINST 3710.7).

cbaracteri$~c~afe car i
r age release, and jettieon,

..

(e) Safe-eearation of any and all dispenser and
Esuhmunltion ejects.. T is inaludee safe jettisoningconsiderations

for aaptlve dispensers. The dispensing sequence, if not
simultaneous, should attempt to maintain the normal aenter of
gravity for safe separation if jettisoning la required. If tbe
aaptlve dispenser is non-jettieonable, the submunitione or
alusters should be aapable of cafe jettisoning. The capability
for safe jettisoning ebculd be available at any tiineduring tbe
ejection seguence.

(f) The dispenser/airoraftelectrical interfaae Should
be in accordance with MIL-E-6051 or othar applicable documents
(see MIL-STD-461 and MIL-STD-462).

(g) Ccmmonelity for trl-serviceueagd eball be
aonaidered in the seleation of aontrol and release mechanisms and
functioning sequenaea.

4.3.1.3 FLIGST IINvIRONMRNTCRITSRIA - The die risers and
submunition deaigne ehall ?aontain safety prwis ons for tbe
follawing:

(a) Aerodynamic baating encountered at planned
operational epeede.

(b) Mechanical, aeradynemic, and acoustic vibration
induced by flight environments.

(o) Wechaniaal shock environments.

(d) Bullet impact and related explosive propagation
damage in flight configurations as required.

(e) Eleatranagnetia field intensitiesencountered in
,’ operational environment (HSRO).

..
(f) Thermal shook environments.

.. (g) Ewploeive decompression potential af flight .
environments (if applicable).

Downloaded from http://www.everyspec.com
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4.3.1.4 MONITION DeplOymentUtITERIA- The storee ‘deployed.fran
the delivery vehicle shall be deeigneiieuch that predictable
ballistic profiles anU hazardous ground envelopes can be
determined to provide a safe ground support capability (see
I4IL-B-81OO6)*

4.3.1.5 LOGISTICNANDLINGCRITERIA - The diapanser and
submunition design shall be capable of safely meeting the
folltiing:

(a) Cook-off test criteria deeignad to provide a
maxiumm capability for the severe problems of heat and flame.

(b) Impaot loads of various types including shook
tasts and drop tests of up to 40 feet in an as shipped and
packaged configuration.

(a) Transportation vibration environments.

(d) Bullet impact critesia (covered by criteria Of
Section 4.3.l.3(d).

(e) Blac&ranagnetic criteria (covaredby criteria of
Section 4.3.1.3 (e)).

4.3.1.6 LOGISTICENVIRONMENTAL STORAGE CRITSRIA- The dispansar
and submun~tion design shall be capable of safely meeting the
environment of:

(a)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

(i)

Tamparature.and humidity

Righ temperature

Lw temperature

Humidity : “

Waterproofnees

Rain

Fungus

Salt spray or fog

Sand and Dust

5. SAFETY WiLIFI&TION /v5mFImT10N1 DOCUMENTATION
REQUIRBWENTS

‘ 5.1 CtAssIFImTION m msT wETHODS - Testing of the:
submunitiona shall classified as development or

qualification tests. Tsbla I“containea compendium of tests
considered satisfactory for individual or tr~-serv~ce
qualification.

9
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5.1.1 DEVSLDPMSNT TESTS - Sufficient testing during weapon
development should be conducted to assure that the final design
is capable of meeting the teets of Section 5.1.2.

5.i.2 QUALIFICATION TESTS - Qualificationtesting shall be
mandatory prior to safety releaee of the dispanaer and
submunitions for production or servioe use. The qualification
tests for safety release do not addrees performance and
reliability requirement. Qualification teeta shall oonsist of
the test methode ae epacified in Table I unless waivare/
deviations are authorized by the eponeoring secvice. A typical
eohedule and sequence of testing ie provided in Table II for
information purposes. Additional safety qualification teets mey “
be required of epaoifio weapone.

5.2 SYSTEM SAFETY PROGRAM - The requirements for syetem
eafety programs are given in ~-STD-B82, System Safety Program
for System and associated Suba stems and Equipment, Requirements
for. fThe system safety triter a developed in accordance with
MIZI-STD-882may impose additional requirementsor objectives on
the fuze design.

5.3 DATA PACKAGE I@OUIREMENTS - To assure adequate eafety
review and to aid acmmonality of Iiesubject itenm, the developer “
shall Cmpile a data package whiah documents the test methcds end :.
results obtained during development and qualiffcati.ontestS.
Thie data paakage shall be supplementedby an available technioal.
deeign data package containing but not restricted to deelgn
limitations, functioning sequencee and failure mode or fault tree
analyeie. Guidelines are prwided in MIL-STD-882 and AFSC DH 1-6.

Custodian: Pre aring Activity
A~y-~ fA rforce-18
Uavy-AS
Air Force-18

Review Activities
Army-~
Navy-As
Air Force-18

10
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ii

TASLE II. SAWLE SCHEDULES FOR SAFETV QUALIFICATION TESTS %%
3 “%’

TEST DESCRIPTION
(refer ta Table 1 for tosf
method)

‘rrpra~are:thnw

Low Tsinperatura
Sal t Spray
Humidity
Thermal Shock
Sand and Dust
Dust
Uaterproofness*
Fungus
Rain
Transportation Vlbrati on
Mechanical Vibration
Acoustt c Y i brati on
Acceleration
Aerodynamic Heating”
Impact Shock
Hero
Explosive DecompressioII
Captive FI i ght
Safe Separation
Catapult and Arrested Landi
Jolt
Jumble
5 Foot Drop
40 Foot DS’OP
Bul 1 et Impact
Propagation
S1 ow Cook-Off
pseskcook-off

Safe Jettison
Accidental Release
Static Oetonator Safety
Safe Escape
Max. No-Arm Velocity

n9

QUPJ-IFICATION TEST SCHEOULEY
%Si!il.

*Each schedule gives tests to be conducted and tests are “to be sequenced as
1 i steal. The number of items ti be subjected to each schedule shall be deter-
mined by the test in the sequence which requl res the maximum number of items.
‘This schedule is not in sequence, test only when applicable and not previ OUS1y
conducted.
**Thfs ft~ to be tested 1 ast, ft~ tu be di S.3S.SSMbl ed after ttX+t.
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MII&o-1455A

Cuetomwe:

Navy -As. .
Air Force - 1.8
Amy - AIL

ReviewingAge&y: ~.

Navy - AS
Air Force- 18
Arlny-AF.

Prep.eringActivity:

@r Force-“G

Project Mn@8r: ...

lS45 -0279
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