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1. This standard has been prepared to meet a two-fold need..., to
eetablieh eafety guideline for the 6evelcpment of a growi’ngfemi~y
of dispenser munition and their associate subnunitions, and (2) to
establish common guidelines end evaluation methods to assist in
development of munitions which possess tdequate safety for. tri-
servioe usage.

2. Ditzpenserew6ich are capable of dispensing submunitions are
reoeiving a high-priority for development because of.their
effectiveness. Uniforp distribution of the submunitkms over a
given area provides inoreaeed effective accuracy for the majority
of targets and increasee the effective area coverage for a given
payload. These advantages”are provided at”the cd.stof increaaee
complexity of operation and fuzing. The safety of logistioe and
deplqment of such munitione must be’carefully considered. This
document ia intended to assist in the development of safe .
raunitionslbut, beaause of unique and varying design and
operational requirements, additional safety criteria ebould be
considered for specifia munitions.

DOD has increased emphaiis & commonality of serv~ce”items.,.,
%ie inoreased development activity end potential of
interchangeable eubmunitions provide a further Stfmulue”for .
commonality prwieions. This document.represente tha minimum
requirement agreed upon by the Army, A“irForce, and Navy.
Canplete and full adherenae to.this d~uqent will aseure
aaunonalfty.

. Iii
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1. SCOPE

1.1 PURPOSE - This spacifieation establishes basic
safety c?eeignand aaFety qualification atiteria for eir delivered
dispanaere and the aseooiated submunitions.

1.2 CLASSIFICATION - This standard applies to free-fall
‘dispanserts,an~ associated submunitione and submunitlon
elustere. This standard dose not apply to submunitions
oontafniag chemiaal agents designed *O pro4uce.toxioologioal
effects, biological submunitionsr and nuolear submunitiona. If
an air delivared propulsive veapon incorporates a submunition
payload seation ae part of the overall weapon air vehicle, then
the eubmuaition payload aeotion shall be oonaidered to be either
a free-fall diepenser or a submunition cluster as defined by the
proouring activity. As such the oriteria of either paragraph
4.3.1.1.1 or ,4.3.1.1.3and the oriteria of paragraph 4.3.1.1.4
sha22 apply to the submunitioh payload section.

2. APPLICASIE 00C0MENTS

2.1 The Iesuee of the following documents in effect on
the date of invitation for bids for a part of this standard to
the extent epeoifiad

STANDAROS

M3L-STD-331

M2L-STD-444

MIL-STD-461

MIL-STD-462

MIL-STD-81O

MIL-STD-682

MIL-STD-1316

MIL-STD-13S5

MIG-~&1512

DOD-STO-21O5
(Navy)

herein.

F&e and Fuze Ccizponents,
Performance Test for

Environmental

Nauenclature and Definition in the
Ammunition Araa

.
anti

Electranagnqtic Interference Cbaracteriqtics
Requirements for Equipment

Electranagnetia Xnterferenoe Characteristic,
Measurement of .

Environmental ~

System SaZaky prz$gramror a
A8SOOhkad Subsystem
Requirem

Fuze Design, Safety Criteria for ,,

preclusion of Xaaarde fruo Electrangnetic - ““
~o:iation to Orchnce, General Raquiremente

Elaetrc+?xplrmiveSubsystems, l!leotrieally
Initiated, Deeign Requirements and Teet
Methculs

Eazard.Assessment Tests For Nav Non-Nuclear

1
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SPECIFICATIONS

MIL-E-6051

MIL-A-8591

MIL-D-21625

MIL-I-23659

MIL-B-32006

MIL-D-81303

OTHER POSIJCATIONS

AFSC 0S 1-6

APSC”DS 2-5

,DSAR8220.1

NAVNEP WR-50

NAVAIRINST 3710.7

Electranagnetic
system

Airborne Stores

Compatibility ReqUi KeUIeiltS,

and Aesooiated Suspension
Equipment\ General Design Criteria for

Design and Evaluation of Cartridge for
Cartridge ActuateU Devises

:itiatore, Blectrio, Design and Evaluation

Bcinb,Free-Fall, Demonstration of Dispersion
‘Requirementfor

Deeign and Evaluation of”Cartrif3geefor
‘Stores$uepension Equipment

Design.Handbook, Series 1-0 General AFSC
,M l-6-:SystemSafety

Design Handbook, Series 2-O Aeronautical
‘SystemsDB 2-5 Armament

13xploeiveHazard Classificationi@oedtiree

Warhead Safaty Test, Aluminum f“or:Air,
Surface arxlDnclerwater”LaunohedWeapons

Airaraft/StoreCanpatibility and Flight
Operating Linitatione.for Aircraft
‘CarryingStoree

2
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3. D&’INITIONS

3.1. The definitions of
used in tbie standard. The
tbie etandard.

MIL-STD-444 a ply to.munition terms
ffollowing def nitiona ehall apply to

3.1.1 Aaoidental Releaee - Diepeneer & aubmunltlon ejection
oocurring by means other than intended. Acoldentel releaee tests
simulate ejeotion during airaraft launch and recwery’condltione
over hard eurfaoee.

3.1.2 CaptiveDiepanser- A dispenser whiah remains affixed to
or held w?thin the airoraft during dispensing an~ dispersion of
the aeeoaiated eubmunitione or submunition oluster.

3“1”3 w
- Commonality prwisione herein are directied

toward mex mum practical interservice dasign standardization and
tnterchangeability.

3.1.4 .~$ -Part of a weapone system containing
submunitions or o her itemk.which are released, by internal
funatiotiingof the dispenser, for delivery onto a target.

3.1.5 Free Fall Di&en6er - A apacifia t+ of diepenaer, one
which dur~ng and after reparation frcm the delivary vehicle
remains non-propulefw. However, the dlepeneer may releaee
energy for the tllspeneingand dispersing of ite payload.

3.3..6 Safe Separation Dietanoe - A epace relationship between
del~very whicle and weapon, fo awing release, where injury to
personnel or damage to the vehicle ehall not exiet if the weapon
ehould furmtion.

3.1.7 Safe Settieon - Release and separation of a munition of
whialtthe tuze remains in an unarmed aondition during free fall
end ground impaat and dose-not initiate the functioning of the
munition.

3.1.8 8afe 5&uaration”- The parting of a store, submunition,
suspension eguipment, or portions thereof, froa ~ aixaraft
without exceedingthe design limits of the aircraft or anything
aarried thereon, and without damage to, aontaat with, or
unacceptable adverse effaute on the aircraft or other etores.

3.1.9 _Shall - Indiaates a prwieion that ie bindi~.

3.1.10 Should -
highly de~e.

Tndiaatee a prwieion that la nonmandatory but

3.1.11 Submunition - The basic kill mechanism of the diepenser “
munition.

3.1.12 Submunition Cluster - A number of Submunitiona 00nnSOted
together 10 form a eubpack or a eimilar form of aesembly whiob is
ejeoted or released fr~ tbe diepeneer es a single item.

3 ..
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.

4. srmTy DESIGN CRITIMUA.

4.1 CLASSIFICATION OF CRITERIA- Safety design oriteria are
classifieilinto araas

*?
anerel and detailed design criteria.

~he general design ariter a present information required as a
result of this specificati~,ti’The dataiieddesign criteria
preeent the criteria,whiah are necessary to assure aanplianae with
requirements of Section 5.

4.2 GRNERAL DSSIGS CRITESIA - The develaper”shall record and
canpile the following date in aaoordancewith the prwisions of
thie spaoification in an orderly and timely fashion:

(a) Any and all informationavailable concerning safet
1problems not covered by Seotions 4 and’5 of this epaoifiaat an,

(b) Substantiating informationwbioh epecifies the Eeas&
for and antieiated consequenaeas of any departure or waiver frcm
thie specification,

(c) A complate report of the devel@ment and gualifiaation
inspections and supplemental informationas required in Seation
5.3.

4.3 DETAILSD DNSIGN CRITERIA - ‘fhe.detailaddesign criteria “
addreea design safety of the dispenser and of the submunitiona.
The detailed design ariteria are subdivided into areae.of fuzing,
airaraft acmpatibility, flight environment,munlti~ deployment,
lagistia handling, and lcgistiaal anviroamentalstorage.

4.3.X DISPENSER AND SUSM9RITION DESIGN CRITERIA

4.3.1.1 FUZING CRITSRIA - It ie the.intent of tha fuze design
criteria ‘toaasure safety of the diepenser weapon through all
phaeae of its life ayale up to the paint of weapan/airaraft safe
eeparatiandistance. The fuzing (Puzeejof a dispenser munition
is usuall acmprised of eeverel ‘fuzen, i.e., the diepanser fuze

1(for opan ng of a free fall dispenser) and the individual
eubmunitlon fuzee. Captive dispensers do not contain k ‘fuze”
per se but ehall aontain adequate safety devises. These d.eviaas
are designed not only to ejeat the munition payload upon aammand
but aleo to prevent an inadvertent ejeation d.the munition
payload ae well. h evaluating the safety of a dispenser
munitimi ●fuzinga eystam, eaah fuzing subsystem must be
Caneidered with respect to the overall system. The entire fuzing
syst~, i.e., the synergistic functioning of dispensar,
submunftion oluster, and submunition fusing aaponente, shell
satisf the ariteria of M3L-STD-1316.

f
Significant &esign

ariter a far each area of tiiapsnser,submunition aluster, and sub-
munition fuse design are given below.
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4.3.1.1.1 FREE FALL DISPENS13RF9zING CRITSRIA - The fuze shall be
deeigned in accordance with the follming:

(a) After separation frcm the aircraft, the di+nser Shall
provide for safe separation.
be delayedt

Also, dispenser fuze arming shall

(1) To provide safe aircraft reparation relative to submunition
release frm the dispenser, and

(2) Toprwide die~”iwer fuze contribution to total safe
reparation diet.anoerequirements relative to eubmunition
detonation.

(b) The fuze shall be deeigned such that jettisoning is
possible with the fuze in tbe safe condition. The fuze ehal%
remain safe after impact. It 1s desirad that a high order
detonation or chenfcal dispersion will not ~uur upon grou+
$mpact of tbe dispenser.

(o) Operation of at leaat two arming devices 8hall not ooour
until one hae eenaad or been actuated by intentional reparation
frcm the airoraft and one hae sensed or been actuated by a unique
flight or free fallenviropnent an~ theee events have oocurred in....
the order given.

(d) Velocity sensors”,if used, shell re~ire a ~inirnumair
velooity for operation eet as far abova non- light c~ditlo~ .as
oan reasonably be done wfth”at endan9erin9.OPer~ilitY.

4.3.1.1.2 CAPTIVE DISPENSER FUZING OR SAFING CRITSRIA - Fusing or
eafing for aaptive ispeneera ehall designed in accordanoa
with tbe following:

(a) The dispenser ajectf& mechanism eball require: (1) ?
aontinued input signal for tbe entire ejection sequence, tba’
termination of ejection may be acaakpliebed via termination ~“
the input signal, or (2) a pulse signal, sensibly longer them any
possible transient pulses generated in OE near the aircraft, to
initiate the diepenaer ejection eequence, or (3) a eystem of “
olear unambiguous digital coded pulees, eubject to repetitia and
crossobeaking inunedlatelypriorto initiation ~ the diswneer
ejection sequenae.

(b) The ejeation eystem shell Incorporate a positive 6afety
device interrupting the ccmmand signal prior to Intentional
remwal of the ground safety devip. ..

(e) If eleotreexploeiva devices are utilized in,the
ejection system, they shall be aeinsensftive to extrane?e
voltage as performance rewirments will all~. ,Guidelinasare
priwided in MIL-D-21625, 141L-I-23659,NIL-*S1303, and 141L-
STD-1512

5“
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(d) Operation of the dispensing mechanism shall not @ccur
until both of the following conditions are satisfiad: (1) a
unique flight environment has been sensed by the dispenser or a
flight induaed logic generated by the aircraft has baen senaea by
the dispenser, and (2) an intentionalcommand frcm the 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 miinimmmair.velccity for
operation set as Ear above non-flight oonditione existing
external to the dispenser as oan reasonably be done without
endangering operability.

(f) The ejection 6ystem should incorporatea “feed-beak”loop
to the aircraft to indicate that all dxiwnitiona or submunitlon
clusters have been dispensed.

4.3.1.1.3 60Bi40NIT10NCLUSTER F9zmG aITERIA - The follcwing
shall apply to submunition cluster fuzing components/ftinatione:

(a) The mechanism which oauses submonikions to.be
released fran the submunitfon,ulustershall require that the
submunition aluater be released fran the dispenser.

(b) Release of the submunitionalueter frcm the
dispenser shall provide safe separation relativa to the aircraft..

(c) Follcwing ralease frcrnthe dispenser’,submunition
oluster functioning shall be delayed:

(1) To provide safe airoraft separation relative
to submunition release, and

(2) To provide the submunitionuluster
contribution to total cafe reparation.distancerequirements
relative to eubmunition detonation.

(d) If dispersion of the eubmunition frcnzthe
submunition cluster is forceful (i.e., my result in pers~nel
injury or property damage), then one of the follc+vingis requirad:

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

(2) The eubmunitioncluster shall, prior to .
submunition release, receive an input fraz the dispenser fuse,
this input having been generated by sensing a unique fr$e-flight
envircuiaent.

4.3.1.1.4 SU8MUNITION IW21NG CRI’RmIA - The followin9
apply to euhmunition fuzing:

(a) Aotuatfon ofat
submunition fuze shall require

least one arming device
one of the followiag:

‘6

sh”all

of the
\
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(1) “Sensingof a unique free-flight environment’
following submunition release fran the dfspenser or submunftion
oluster.

(2) fkoeipt by the eubmunition fuze of an input
fran tbe diepeneer or eutjmunitionalueter fuze, this input having .,
been generated by eeneing a unique free-flight environment.

(b) Velocity sensote, if useU, ehall re~ire a minimum
air velooity for -ration set as far above non-fl ght oonditiona
exieting extesnti to the dispeneer ae can reaso~bly be done
without endangering ~rability.

(a) ~ additbnal lock aga~netsut=umition arming should
be provided by aesembly of the eubmunltion into tbe dispenser or
submunition clueter. Thie look shall be released by separation or
iiispersionof the submunitim. This deeign oriterion shall be
tnoorporated in the submunition fuze if cptlon 4.3.1.1.4(a)(2),
above ie eeleoted.

(d) Submunition arming ehall be delayed until the
eubmunition fu%e oontributioh to overall cafe reparation dietence
requirement ie satisfied.

(a) Vieualeafe-arm indications are desirable. If
vieual ahecks are not feaeible, a prooedure following aseembly of
the fuzed eubmunktion shell be provided to aeeure that no amed
submunitions are loaded into.diapeneere or clusters.

{f) Provisions ehouldbe made to make it impossible to
aseemble the eubmuni.tionsin tbe armed.condition.

(g) If a eubmunition inoorporatee a propulsion
eubsyatem, then the criteria of paragraphs 4.3.1.1.4 (a) .tbrough
(a) above, shall apply topropulei.on eubeystem ignition, In this
caee, tha post-ignition environment could eerve as the unique
frae-flight environment required for submunition fuze arming.

4.3.1.1.5 ADDITIONAI>~MMON FUzE.CRIm3RIA-- The fu2es or fuzing
shall also meet tbe re,qulrementofa “.

(a) A five-fo~ bark drop.

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

(c) Effeotiveneaz testing of tbe explosive train
interrupt.er.

(d) If eleotrc-exploeive devises are utilzed h the
,reXeaee system, khe~ eball bq as insensitive to extraneous Voltage
ae performance requ rements vill allcw. Gui4elinee are provided
in M3L-D-2165, M3L-I-23659, MIL-D-81303, and MIL-ST~
1512.

1
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4.3.1.2. AIRCRAFT COMPATIBILITY CRITsRti - The di’&neer and
submunitfon design shell provide for:

(a) Store geanetry and etrength conforming with .,
blXL-A-8591.

(b) Safe etebility, control, and flying qualities.

(c) Shipboard @uitebilit of the aircraft with atorea
faboard, inoludtng etorage crrnpetebiity of the store atiehip

(whereapplicable, eee NAVAIR3NST 3710.7).

charaoter~$]=$afe Car
riage release, end jettison

..

(e) Safe-se aration of any and all dispenser and
Eeubmunlticm ejeote.. T is includes safe jettisoningconeidarations

for.captive diepeneers. Tha dispensing seguence, if not
simultaneous,should attempt to ❑aintain the normal oenter of
graVity for cafe reparation if jettisoning is reguired. If the
aPtive diePanser is non-jettisonable,the submunitione or
clusters:should be capable of safe jettisoning. Tha oepability
for cafe jettisoning ehu!ld.be available at any tiineduring the
ejection seguence. ,.

(f) The di8penser/airoraftelectrical interface should
be in accordance with MIL-E-6051 or other applicabledoouments
(see MIL-sTD-461 and MIL-STD-462).

(9) c~omlity for trt-eervice usage shall-be
eonai4ered in the seleotion of oontrol and releasa mechanisms and
functioning sequenaes.

4.3.1.3 FfIIOm ENVIRONMENT CRITERIA - The die risersand
submunition designs ehell raontain safety prwie ons for the
follcwing:

(a) Aerodynamic heating encountered at planned
operational speeds.

(b) Mechanical, aerodynamic,end acoustic vibration
Induced by flight envirotwnente.

(c) Mechanical shook environments.

(d) Bullet impaot and related esplosive pr0Pa9atiOn
damage in flight configurations as reguired.

(e) Electraaagnetio field intensitiesenCmOtered in
operational environments (HSAO).

..
(f) Thermal ehook environments.

..
(9) Explosive decunpressionpotentialof flight

environments (if appliaeble).

6

Downloaded from https://www.everyspec.com



MIL-STD-145SA

4.3.1.4 NONITION DSFLO~T CRITERIA - The stores ‘deployed-from
the delivery vehicle ehall be deeigne~ such that predictable
ballistic profiles and hazardous ground envelopes can be
determine dtoprovfde a cafe ground support capability (see
MIL-B-81OO6).

4.3.1.5 XISTIC RANDLrNG CRITERIA - The diepenser and
!$ubmuniticndeeign ahal1 be capable of safely meeting the
follce?lngr

(a) Cook-off teat criteria designed to provide a
maximum capability for the severe problems of heat and flame.

(b) Impact loads of varioua typee including shock

;::g:?czzg%za? u
p to 40 feet in an as chipped and

(c) Transpcrtaticn vibrat;on environments.

(d) Bullet im”~ct criteria (covered by criteria of
Section 4.3.l.3(d).

(e) Ble&ranagnetic criteria (cwered by criteria of”
,.,..

Section 4.3.1.3 (e)).

4.3.1.6 LOGISTIC SNVIROWMSNTAL STORriGSCRITERIA - The dispenser
and submunltion design shall be capable of safely meeting the
environment of: . .

(a)

(b)

(c)

(d)

(e)

(f)

(9)

(It)

(i)

Temperature.and humidity

High temperature

La temperature

Eumidity :

Waterproofness

Rain

Fungus

Salt spray or fog

Sand and Dust

‘ 5. SAFWY QUALIFICATIONmmFICATIOM/ DOUJMSNTATIOM
REQUIRSNENTS

‘ 5.1 mssIFImTION m m3sT MSTH0D6 - Testing of the:
unitlona shall classified as development or

qualification tests. Table I“contaima coznpendiumof tests
considered satisfactory for individual or tri-servioe
qualification.

9
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5.1.1 DEVSLOPMSNT TSSTS - Sufficient testing during weapon
development should be conducted to aesure that the final design
is capable of meeting the teats of Saotion 5.1.2.

5.i.2 OUALIFICATIDN TSSTS - Qualificationtesting shall be
mandatory prior to safety releasa of the dfepenser and
submunitions for production or servioe use. The qualification
tests for safety release do not address performance and.
reliability requirements. Oualificatian teets shall oonsist of
the test methods as epeoified in Table I unless waivers/
deviation are authorized by the sponsoringservice. A typical
:zaheduleand sequenoe of testing ie prwided in Table II for
information~purpoeez..Additional eafety qualificetion tests may “’
be required of specific weapone.

“5.2 .SYSTSM SAPSTY PRDSRAM - The requirementsfor system
,aafetyprograms are given inIllZ-STD-BS2, System Safety.Program
for System-and azsaciated Subs stems and Equipment, Requirements

ffor. The system safety criter a developed in accordance with
MIL-STD-8S2 may impaee additional requirementsor objectives on
tie fuze design.

5.3 ‘DATAPAC!SAGSRSQUHWMSNTS - To aseure adequafiesafety
reviewand to aid ocwnnonalityof he subject items, the,“davalopar ;.
shall acmpile a data package wbiah documents the test methods end
results obtainad during development and .qualificat~.on tests.
This data .peakage-ehall,~ supplementedby an available-:tachniaal.
,deeigndata~package containingbut not restricted to design
llmitatione, functioning sequences and failure mode or fault tree
analysis. Guidelines are provided in MIG-STD-882 and APSC DS 1-6.

Cuetadian: Pre aring Activity
AKMy-AR fA rforce-18
Navy-l&
Air Force-18

Review Activities
AZMy-k!tl
Wavy-As
Air Force-18
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s41L-sn?-1455A

TASLE11. SAWLE

TESTDESCRIPTION
(refertoTable I fortest
method)

;m$w~~g~tkanldlty

Low Temperature
Salt Spray
Humidity
Thermal Shock
Sand and Dust

.Dust
Uaterproofness*
Fungus
Rain

JTransportation Vlbratlon
‘Mechanical Vibration
..Acoustic Vibration

Acceleration
Aerodynamic Heating’
Impact’ Shock
Hero. .. .

“.Explosive Oecmnpression
“Captive F1 Ight
Safe Separation

.-~fipul t and Arrested Landi

J~le
5 Foot Drop

-40 Foot DrOP
Bul 1 et Impact
Propagation
S1Owcook-off

‘Fast Cook-Off
Shock
.Safe Jettlson
‘AccidentalRelease
Steti c Detonator Safety
Safe Escape
Max. No-Arm Velocity

Ing

SCNEDULES FOR SAFETV QUALIFICATION *STS
gg

~%’

QWWIFICATION TEST SCHEOULEW
“8N“

*Each schedule gives tests to be conducted and tests are “W be sequenced as
li steal. The menberof items to be subjected to each schedule shall be deter-
mined by the @t in the sequence which requl res the maximum number of I tams.
~This achedul e is not in sequence, test only when applicable and not previously
conducted.
*~This item to be tested last, item tu be disassembledaftertest.
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Custoaicnc:

Uavy-AS..
Air Force- 16
Army- AR:

RevAcwi&AI&y:

Wvy - AS
Air Force - M
Army-As.

MII+W-1455A

PreperinsActivity:

Project M+ber: ,..

X345-0279
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