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ABSTRACT

Due to the increased enphasis of explosive safety, the
Navy expl osive qualification docunent, NAVSEAI NST 8020.5, is
bei ng updated to reflect a thorough safety characterization
of candi date expl osives for use in weapon systens. New
requirenents in the instruction include an expl osi ve agi ng
protocol, formal explosive selection comnmttees for new
weapon systens, and insensitive munitions eval uation on
generic test hardware. Wth increases in joint weapon
systens, explosive qualification will involve several
donmestic and international documents: NAVSEAI NST 8020. 5,
M L- STD- 1751A, STANAG 4170, and other rel ated STANAGs.

INTRODUCTION

The purpose of NAVSEAI NST 8020.5C, which is expected to
be approved late FY 96, is to establish policy and provide
procedures for approving explosives for Navy use and to
establish the Insensitive Minitions Expl osive Selection
Working Goup (I MESW5). The Naval Sea Systens Command is
assigned the Navy-w de responsibility for energetic
mat eri al s, explosives safety and insensitive nmunitions in
accordance wth references (1) and (2).

Lead SYSCOM responsibilities include the approval
authority for Qualification and Final (Type) Qualification
of explosives. The term “explosives” specifically includes
hi gh expl osi ves, propellants, pyrotechnics and bl asting
agents. NAVSEAI NST 8020.5C is the Navy inpl enenting
docunent for reference (3) and rel ated STANAGS.
Qualification test procedures are in accordance with
reference (4).

This qualification instruction applies to explosives at
Navy installations and aboard Navy ships or aircraft,
whet her designed and built by the Navy or devel oped by ot her
Services, private industry, or foreign sources and whet her
i ntended for operational use, training, testing, or
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transport. Fleet ballistic mssile strategic weapons and
nucl ear weapons are excl uded.

Policy

Gui ded by weapon systens operational requirenents and
follow ng reference (5), the | east sensitive explosive
material shall be used in all Navy munitions which neets the
per f ormance/ operati onal requirenents of that nunition.
Enphasi s on the expl osives selection shall consider
susceptibility to violent reaction as a result of cook-off,
bull et and fragnment inpact and to synpathetic detonation in
transportation, storage and use.

Hi gh expl osives shall be qualified prior to use in a
muni ti ons devel opnent or product inprovenent program
Qual i fied expl osives approved for weapon devel opnent are
listed in reference (6) table 3. Approval to use any
finalized or devel opnmental explosive not listed in
reference (6) table 3 nust be requested in witing from
PEO- CLA. Any expl osive qualified between revisions of
reference (6) shall be considered included in reference

(6).

Test data on propellants and pyrotechnics shall be
reviewed by SEA 91IMw thin 45 days of receipt prior to
initiating testing of the next higher assemnly (e.g.
propul sion systens, cartridges, pyrotechnic devices, etc.).
Qualification shall be obtained after the formul ation has
been finalized which occurs after testing of the next
hi gher assenbly.

For previously qualified explosives, changes in
materials or processing which result in changes to expl osive
safety, performance, and nechani cal properties, or the
process by which the energetic ingredients are made shall be
reviewed by SEA 91Mto determ ne whether requalification is
required. A revieww ||l be based on sensitivity and ot her
data requested by SEA 91M fromthe expl osive fornmnul at or
Changes nmust be duly recorded by the sponsor in the
appropriate docunents, e.g. Specifications or Naval
Muni t1 ons Data Docunments (reference (7)). Explosives
previ ously approved by the Navy and listed in reference (6)
table 3 need only go through the Final (Type) Qualification
pr ocedur es.

Only Final (Type) Qualified explosives shall be
enpl oyed in nmunitions and expl osi ve devi ces introduced for
operational or training use. The fact that an expl osive has
been Final (Type) Qualified for a specific nunition does not
inply that it 1s acceptable for other uses. Each new
application nust be reviewed by the Wapon System Expl osi ves
Safety Review Board (WBESRB) and approved by PEO CLA



Production prior to receiving Final (Type) Qualification
will be allowed only if the itens are placed in ammunition
condition code "D' as defined in reference (8). The
condition code may be subsequently changed to "A" when Fi nal
(Type) Qualification is approved.

A Qualified or Final (Type) Qualified booster explosive
may be considered as a Qualified main charge explosive if a
safety analysis of the proposed weapon or application has
been made, reviewed by the WSESRB and approved for Final
(Type) Qualification by PEO CLA.

Expl osi ves whi ch have not been Qualified are permtted
at Navy Research and Devel opnent (R&D) and pil ot plant
processing facilities for research or devel opnent, including
synthesis, fornulation, processing, characterization studies
up to testing of the next higher assenbly, only. Testing
aboard Navy aircraft and ships is specifically prohibited.
Only Qualified high explosives shall be recommended to ot her
government activities, private industry or allied countries
for weapon devel opnent.

For the use of an unqualified explosive in munitions
and expl osi ve devices introduced for operational or training
use, a witten request nust be submtted to SEA 91,
docunenting the need to use an unqualified expl osive and
descri bing special precautions that will be taken to offset
t he hi gher hazard associated with its use. |If justified and
after WBESRB review, PEO-CLA will grant Final (Type)
Qualification for use in the particular application. The
explosive will retain its unqualified status. 1In addition
TNT- based expl osives are considered not suitable for service
use.

~ To ensure production safety for contractor devel oped
muni tions, contact SEA 91Mfor a determination if Navy in-
house expl osive | oading validation is required.
Responsibilities

Naval Sea Systens Command

In the capacity of Lead SYSCOM the Program Executive
Ofice for Carriers, Littoral Warfare and Auxiliary Ships
(PEO-CLA) is the approval authority for Qualification and
Final (Type) Qualification. The Drector, Insensitive
Munitions Ofice (SEA 91M w I :

(1) Review Qualification Data Packages subm tted on
hi gh expl osi ves and bl asting agents and either prepare
NAVSEA docunentation granting Qualification for PEO CLA
signature or provide a witten response di scussing reasons
for denial of Qualification or requesting additional
information within 45 days of receipt.



(2) Review Qualification Data Packages subm tted on
Propell ants and Pyrotechnics. Witten comments to the
Program Manager (PM w Il be provided within 30 days of
recei pt, which will allowthe PMto proceed at their
discretion wwth testing at the next higher assenbly. Fornmal
qualification of the propellant or pyrotechnic will either
be granted by PEO-CLA within 60 days or may be postponed
until the propellant or pyrotechnic conposition is finalized
and/or additionally requested test data are submtted by the
devel opi ng activity or PM

(3) Review Final (Type) Qualification requests and
provide a witten response to the requesting activity after
recei ving WoESRB r ecommendati ons. A response shall be
provided within 60 days of receipt of WSESRB
recommendat i ons.

(4) 1ssue designations (nonmenclature) for Qualified and
Final (Type) Qualified explosives as part of NAVSEA docunent
granting Qualification or Final (Type) Qualification.

(5) Serve as chairman for the | VESWG

(6) Respond to requests to use an explosive in a new
?p?Iication which is not included in table (3) of reference
6

The | MESWG wi | | make recommendations to the program
managers for selecting the | east sensitive expl osive
avai l abl e which will neet the operational requirenments of
t he weapon system

Naval Air Systens Command

Support and assi st NAVSEA as required to inplenent this
instruction. Assign a NAVAIR code the responsibility for
assuring that explosives used in NAVAIR applications neet
the requirenments of this directive. Provide a
representative to the | MESWG

US Marine Corps Systens Command

Support and assi st NAVSEA as required to inplenent this
instruction. Assign a point of contact the responsibility
for assuring that explosives used in USMC applications neet
the requirenments of NAVSEAI NST 8020.5C. Act as a Requesting
Organi zation for all Marine Corps explosives which may be
transported in Navy ships.

Naval Ordnance Center (NOC)

WEESRB wi || review Qualification and Final (Type)
Qualification requests, concurrently with the weapon system
review, and shall provide a witten recomendation to



approve or disapprove the requests. A response to SEA 91M
shall be provided within 60 days of receipt. Upon the
request of SEA 91M review Qualification requests and
provi de concurrence or nonconcurrence wWithin 15 days of
receipt. Provide service life history on in-service
explosives if available to the | MESWG for consideration
during the selection process.

Naval Surface Warfare Center, Dahl gren D vision (NSWJ/ DD)

Support and provide technical assistance to NAVSEA and
ot her Commands or activities, as required, to inplenment the
qualification instruction. Assist in the preparation of
di scl osures to SEA 91M on Final (Type) Qualification data
for expl osives and support project offices as required.

Naval Air Warfare Center, Wapons Division, China Lake
( NAWCWPNDI V/ CL)

Support and provide technical assistance to NAVSEA and
ot her commands or activities to inplenment this instruction.
Prepare and submt Qualification data packages for high
expl osi ves and propellants. Assist in the preparation of
di scl osures to SEA 91M on Final (Type) Qualification data
for high explosives and propellants to support project
of fices as required.

Provi de advi sory statenments on the processing and saf e-
handl i ng characteristics of propellants and hi gh expl osi ves
for Final (Type) Qualification. Support Naval Surface
Warfare Center, Indian Head Division (NSWC/ I HD) as required,
in the preparation of advisory statenents on the
processability and safe-handling characteristics of primary,
boost er and mai n-charge hi gh expl osi ves and propel |l ants.
Provide a representative to the | MESWG as specified by SEA
91IM ldentify to SEA 91M a Code with signature authority
responsi bl e for recomendi ng Qualification of explosives.

Naval Surface Warfare Center, |ndian Head Di vi sion
(NSWC7 T HD)

Support and provide technical assistance to NAVSEA and
ot her commands or activities to inplenment this instruction.
Prepare and submt Qualification data packages for
propel I ants, high expl osives, cartridges, cartridge actuated
devi ces (CADS), propellant actuated devices (PADS), and
aircrew escape systens (APES) in accordance with this
instruction. Provide advisory statenments on the processing
and safe-handling characteristics of propellants and high
expl osives for Final (Type) Qualification.

Assist in the preparation of disclosures to SEA 91M on
Final (Type) Qualification data for propellants, high
expl osi ves and expl osives for cartridges, (CADS), and (PADS)
and support programoffices as required. Provide a



representative to the | MESWG as specified by SEA 91M
Update and maintain reference (6). Support NAWCWPNDI V/ CL,
as required, in the preparation of advisory statenents on
the processability and safe-handling characteristics of
primary, booster and mai n-charge hi gh expl osives and
propel | ants.

Mai ntain repository of all explosive Qualification and
Final (Type) Qualification data. Ildentify to SEA 91M a Code
Wi th signature authority responsible for recomendi ng
Qualification of explosives. Perform high explosive | oading
process validations for contractor devel oped nunitions.

Load and assenbl e expl osi ve charges as required by

devel opnent centers or programoffices for test and

eval uation data leading to Final (Type) Qualification for
Navy i n-house devel opnent prograns.

Naval Surface Warfare Center, Crane Division (NSWJ Crane)

Support NAVSEA and ot her commands or activities to
i npl enent this instruction. Prepare and submt
Qual i fication packages for pyrotechnics and bl asting agents
i n accordance w th NAVSEAI NST 8020.5C. Assist Program
Managers in the preparation of requests for Final (Type)
Qualification for pyrotechnic devices. Provide advisory
statenents on the processing and safe-handling
characteristics of pyrotechnics and blasting agents for
Final (Type) Qualification. Identify to SEA 91M a Code with
signature authority responsible for reconmendi ng
Qualification of pyrotechnics and bl asti ng agents.

Qualification Procedures

Qualification data packages for high expl osives and
propel l ants shall be prepared and submtted to NSWC/ | HD or
NAWCWPNDI V/ CL.  The Program Manager nmay al so prepare and
submt Qualification data packages with witten concurrence
fromthe Commandi ng O ficer or authorized representative of
NSWC/ | HD or  NAWCWPNDI V/ CL.

Qualification data packages for pyrotechnics shall be
prepared and submtted by NSWC/ I HD or NSWC/ Crane. The
Program manager may al so prepare and submt Qualification
data packages with witten concurrence fromthe Commandi ng
O ficer or authorized representative of NSWC Crane or
NSWC/ | HD,

Qualification data packages for blasting agents shal
be prepared and submitted by NSWCZ Crane or the Program
Manager with witten concurrence fromthe Conmander or
aut hori zed representative of NSWC Crane.



Qualification Procedures for Explosives

Requests for Final (Type) Qualification shall be
submtted to SEA 91 by the Program Manager. The
qualification data package for an expl osive shall contain
sufficient supporting data to showthat it is judged to be
safe and suitable for consideration in devel opnent, product
i nprovenent, or other prograns |eading to eventual service
applications. Results of tests conducted in accordance with
United States ratified NATO STANAGS are recogni zed as
sufficient proof of sensitivity when conpared to a
recogni zed conparison explosive. Blasting agents wll be
considered to be an end 1temmunition and qualification wll
i nclude Final (Type) Qualification.

The Qualification Data Package shall include:

(1) Mandatory data according to this docunent.
Addi tional data may be required or mandatory data wai ved by
SEA 91M on a case-by-case basis. To establish any
addi tional requirements, a review of the generated data with
SEA 91M prior to beginning testing and subm ssion of the
Qualification Data Package is recommended.

(2) Data for inclusion into reference (6).

(3) Ajustification for qualification of explosive
conpositions stating significant inprovenent in safety,
performance, processability, environnental characteristics
and/ or cost over currently qualified explosives. In order
to control the proliferation of these conpounds,
qualification wll be denied wthout data show ng a
significant advantage over an existing expl osive.

(4) A draft of a conprehensive technical report on the
qualification testing of the explosive (nethods and
results).

(5) A draft of the material specification or NATO
STANAG

(6) Adraft Material Safety Data Sheet in accordance
wth reference (9).

(7) Recommendation for Qualification by the Commandi ng
Oficer of the submtting activity or by an authorized
representative.

(8) A prelimnary environnental analysis statenent
shall be included in the request for qualification package.
The anal ysis shall include a review of the environnental
i ssues associated with the |ife-cycle managenent of the
expl osive within existing DOD and Navy requirenents.

(9) A Final Hazard C assification.



The requesting organi zation will publish within six
mont hs of Qualification a conprehensive technical report on
the qualification testing of the expl osive.

Qualification Test Data

Mandat ory data and assessnents for high expl osives,
solid propellants, pyrotechnics, and blasting agents are
listed in table I. The test procedures and equi pnent are
defined in reference (4). Test apparatus other than those
required by reference (4) may be used to performtests for
shock, friction, inpact, and el ectrostatic discharge
sensitivity. |If alternate apparatus or procedures are used,
testing nust be conducted on a conparison explosive (e.g. an
explosive qualified for use in that particular role and
listed in reference (6)). Qualification tests shall be
performed on fully cured sanples. In addition, technical
personnel at NSWC/ Crane, NSWC/ | HD, NAWCWPNDI V/ CL or NAVSEA
must concur that the test procedure and apparatus are
adequate to use for qualification purposes.

TABLE |. MANDATORY QUALIFICATION TESTS/ASSESSMENTS

TESTS HIGH EXPLOSIVES PROPELLANTS PYROTECHNICS|| BLASTING
AGENTS
PRIMARY |BOOSTER| MAIN SOLID ROCKET, GAS
CHARGE [|GENERATOR & SOLID GUN

IMPACT SENSITIVITY X X X X X X
CAP TEST(1) - X X X X X
GAP TEST - X X X

THERMAL STABILITY(2) - X X X X X
IGNITION AND UNCONFINED BURNING(3) - X X X - X
VACUUM STABILITY X X X X X -
SELF HEATING (DSC/DTA)(4) X X X X X X
ERICTION SENSITIVITY X X X X X X
ELECTROSTATIC SENSITIVITY X X X X X X
DETONATION VELOCITY - X X - - -
AGING CHARACTERISTICS (5) X X X X X

CRITICAL DIAMETER - X X X -

TOXICITY(6) X X X X X X
BULK SELF-HEATING PROPERTIES(7) - - - - X
COMPATIBILITY DATA(8) X

Qualification tests for liquid, slurry, gel, and fuel-
air explosives wll be proposed in a test plan by the Ofice
of Primary Responsibility (OPR) to SEA 91M for comment 30
days prior to the commencenent of qualification testing.

Accel erated agi ng studies shall be conducted prior to
qualification of new explosives. Figure 1 shows the aging
prot ocol proposed for solid propellants, high explosives and
pyr ot echni ¢ conpositions. Upon subm ssion of Qualification
test plans for liquid, slurry, gel and fuel-air explosives
to SEA 91M the possible need and extent of an aging
protocol will be established in cooperation between the
Program Manager and SEA 91M Devi ations fromthe agi ng and
test matrix in Figure 1 or assessnents in lieu of testing
must be approved by SEA 91M prior to the start of the aging
program Test procedures and data eval uation shall be



conducted as described in reference (4) and data as well as
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FIGURE 1. AGING PROTOCOL FOR SOLID EXPLOSIVES

EXPLOSIVE

EXPLOSIVES

ROCKET/GUN PROPELLANTS
GAS GENERATORS
BOOSTER/MAIN CHARGE HIGH

| PRIMARY EXPLOSIVES

| PYROTECHNICS I

COMPOSITIONSWITHOUT
NITRATE ESTERSOR
OTHER ENERGETIC
BINDERS/PLASTICIZERS

ACCELERATED
AGING(12

ACCELERATED

AGINGD ACCELERATED

AGING?)

COMPOSITIONS CONTAINING

FRICTION/IMPACT
HOT WIRE INITIABILITY
PRIMING ABILITY
DETONATION VELOCITY

NITRATE ESTERS OR OTHER
ENERGETIC

BINDER/PLASTICIZERS

ACCELERATED
AGING23)

MECHANICAL PROPERTIES?
STABILIZER/ANTIOXIDANT LEVEL
DTA
IMPACT/FRICTION
GAPTEST®

MECHANICAL PROPERTIES?
STABILIZER/ANTIOXIDANT LEVEL
DTA
IMPACT/FRICTION
GAPTEST®

X-RAY

(160°C - 1,2,4,6,8 MONTHS, SEALED CONTAINERS
70°C-1,2,4,6 MONTHS, SEALED CONTAINERS
25°C, 30%RH - UNTIL FINAL (TYPE) QUAL

(COMPOSITIONS BASED ON POLYESTER BINDERS
WILL BE AGED UNDER CONTROLLED HUMIDITY
(30%RH)

(350°C - 1,3,6,9,12 MONTHS, SEALED CONTAINERS
60°C - 1,2,4,6,8 MONTHS, SEALED CONTAINERS
25°C, 30%RH - UNTIL FINAL (TYPE) QUAL

HIGH RATE COMPRESSIVE STRENGTH FOR GUN
PROPELLANTS. ALL OTHERSUNIAXIAL AT

THREE TEMPERATURES.

©50°C - 12 MONTHS
60°C - 8 MONTHS
70°C - 6 MONTHS
25°C, 30%RH - UNTIL FINAL (TYPE) QUAL
GUN PROPELLANTS EXCLUDED

CUBE CRACKING

©®70°C
3" CUBE FOR BOOSTER COMPOSITION
6" CUBE FOR OTHERS
GUN PROPELLANTS EXCLUDED

(M70°C - 6,12 MONTHS, SEALED CONTAINERS
25°C, 30%RH - UNTIL FINAL (TYPE) QUAL

NOTE: UNLESS OTHERWISE STATED, NO
HUMIDITY CONTROL

I nsensitive nmunition testing in accordance with
reference (10) conducted in generic test hardware is

required for Qualification

SEA 91M i s required.

A review of the test plan by



Addi tional tests, listed in references (4), (11), and
(12), provide desirable background information and nmay be
requested by SEA 91M on a case-by-case basis for use In
assessing safety and suitability for service use.

Hi gh Expl osi ves

Primary and booster explosives shall be tested in
accordance with reference (4). SEA 91M nay wai ve sone of
these requirenents on a case-by-case basis. Failure to pass
one or nore of these requirenments will generally disqualify
a booster explosive. The request for approval subm ssion of
boost er expl osives shall contain a conparison of the results
of the mandatory tests with those obtained fromat |east two
approved booster explosives listed in reference (6).

Qualification testing of main charge expl osives shal
be as described in reference (4). SEA 91M nay wai ve sone of
these requirenents on a case-by-case basis. Failure to pass
one or nore of these requirenments will generally disqualify
a main charge explosive. A conparison of the data fromthe
above tests shall be made wth results obtained from at
| east two approved main charge expl osi ves and one booster
explosive listed as permssible in reference (6).

Test data which will be submtted to SEA 91Min the
Qualification package nust be generated on expl osive sanpl es
taken froma batch nmade using representative production
t echni ques.

Propellants (Solid Rocket, Gas Generator, and QGun)

Solid propellants shall be tested in accordance with
procedures listed in references (4), (11), (12), (13) and
(14). The data will be conmpared with those generated on at
least two simlar solid propellants that have shown to be
safe and suitable for service use. Test data which wll be
submtted to SEA 91Min the Qualification package nust be
generated on propellant sanples taken froma batch nade
usi ng representative production techni ques.

Pyr ot echni cs

Tests on pyrotechnics shall be performed according to
procedures listed in references (4) and (13). Test data
which will be submtted to SEA 91Min the Qualification
package nmust be generated on pyrotechnic sanples taken from
a batch made using representative production techni ques.

Dependi ng on the rate of energy rel ease at application,
expl osives for Cartridges, CADS, PADS, and shall be tested
as a high explosive, propellant, or pyrotechnic.

A statenent shall be nade on the producibility of the
expl osi ve based on availability of material, properties, mx



histories, production batch size, and overall production
ri sk assessnent.

Liquid, Gel, and Slurry Expl osives

Mandatory tests for qualification are determ ned on a
case-by-case basis. For novel applications, new tests may
be devel oped and enpl oyed when approved in advance by SEA
91M Tests listed bel ow and conducted according to
procedures listed in references (4) and (13) are generally
required to evaluate the overall safety characteristics of a
[iquid explosive.

(1) Inpact sensitivity.

(2) Shock sensitivity.

(3) Thermal stability (75°C/ 48 Hrs).
(4) External fire.

(5) Self heating ((D fferential Scanning
Calorinmetry (DSC)) or autoignition tenperature.

(6) Detonation velocity.
(7) Mninmmpressure for vapor phase ignition
(8) Flash point.

_ _ (9) Toxicity statement based on assessnents of
i ngredi ents, conbustion products and by-products of
processi ng.

Dependi ng on the conposition of the expl osive,
additional test data, e.g., vacuumstability, density,
mel ti ng/ boiling point, vapor pressure,
flammability/detonability limts, friction sensitivity,
el ectrostatic sensitivity, thin film properties,
conpatibility with various materials may be required.

Upon subm ssion of Qualification test plans for |iquid,
gel, and slurry explosives to SEA 91M the possible need and
extent of an aging protocol will be established in
cooperation between the Program Manager and SEA 91M

FINAL (TYPE) QUALIFICATION PROCEDURES FOR EXPLOSIVES

Data required for Final (Type) Qualification of an
expl osive shall be submtted to SEA 91M by the OPR and shal
contain sufficient supporting data to show that the
expl osive is judged, by the submtting activity, to be safe
and suitable in the intended application and a statenent
regardi ng conpliance with reference (5). Requests for Final
(Type) Qualification shall also contain an advisory



statenment on processing and safe handling characteristics
fromone of the foll ow ng

(a) Commanding O ficer, NSWJIHD, for high explosives,
propel | ants and pyrotechnics.

(b) Commanding O ficer, NAWCWNDI V/ CL, for high
expl osi ves and propell ants.

(c) Commander, NSWC/ Crane, for pyrotechnics and
bl asti ng agents.

Requi red Docunent ati on

Dat a package presented to or to be presented to the
WBESRB i n accordance with reference (15) which shal
i ncl ude:

(1) A statement of conpletion of a System Safety
Program per reference (15) and (16).

(2) Supporting test and analysis results per table |
pl us additional test data requested by the WSESRB at revi ews
prior to Engi neering and Manufacturing Devel opnent (E&VD)

TABLE Il. MANDATORY FINAL (TYPE) QUALIFICATION TESTS

TESTS HIGH EXPLOSIVES PROPELLANTS PYROTECHNICS||CARTRIDGE| CAD, PAD
EXPLOSIVE
PRIMARY BOOSTER| MAIN SOLID ROCKET, GAS
SYSTEM | COMPONENT CHARGE| GENERATOR & SOLID GUN
LEVEL() | LEVEL (2)

[TEMPERATURE AND HUMIDITY (3) X X X X X X X X
VIBRATION X - X X X X X X

140 FOOT DROP X X(4) X X X X X X

5 FOOT DROP (5) - X (4) - - - -
FAST COOK-OFF X (6) - X(7) X X X X(7) X(7)
ISLOW COOK-QFF(3) - X(8) X(7) X X X X(8) X(8)
BULLET IMPACT (3) - - X(7) X X X

JOLT X X (4) X - X X X
JUMBLE (9) X - X X X X
FRAGMENT IMPACT (11) - X X X - X X
SYMPATHETIC DETONATION (11) X (10) X X X X X
SPALL IMPACT (9.11) - X X X X X
SHAPED CHARGE JET IMPACT (9.11) - X X X - X X
CHEMICAL AND PHYSICAL COMPATIBILITY X X X X X X X X
LOW TEMP/HUMIDITY AGING (12) - X X X X X X X

(3) A statenment of the degree of conpliance with
references (5) and (10) with supporting data.

(4) Approved finalized materials docunentation or
description, such as materials specification, STANAG etc.

(5) Data for inclusion in reference (6).

(6) Approved finalized Navy Munitions Docunent for
booster and main-fill high explosives in accordance with
reference (12).

(7) Advisory statenents on the processing and saf e-
handl i ng of expl osi ves.

(8) A Final Hazard C assification.



(9) A Threat Hazard Assessnent if the mandatory tests
listed in table Il are nodified or deleted fromthe data
package.

(10) Final draft of a conprehensive technical report on
(1)-(9) above.

Recommendation for Final (Type) Qualification signed by
the Commandi ng O ficer of the submtting activity or by an
aut hori zed representative is required. The requesting
organi zation wll publish within six nonths a conprehensive
techni cal report which docunents the above required data.

Mandat ory Test Data

Compliance matrix for system specific requirenents,
e.g., ML-STD 1316 for safe-armdevices is required.
Mandat ory data and assessnents listed in table Il apply to
explosives in all-up surface, air and underwater |aunched
non- nucl ear ordnance, and expl osive devices. As indicated
in reference (10), sone tests may be perforned on storage
configuration ordnance or on subsystens, as |ong as
extrapol ation of vulnerability characteristics to all-up
ordnance can be justified. Test plans, including deviations
from mandatory requirenments and required additional tests,
shal | be approved by SEA 91M prior to the E&VD phase.

Chem cal conpatibility testing of the explosive being
considered for Final (Type) Qualification shall be conducted
bet ween the expl osive and all materials (both energetic and
inert) with which it may cone in contact in production and
inthe end itemconfiguration. This test program shall be
submtted to SEA 91Mfor review and approval at |east 60
days prior to start of the conpatibility test.

Assessnents may be used to satisfy testing requirenments
in some instances wth prior concurrence from SEA 91M
Justification for the assessnent with supporting data shal
be included in the Final (Type) Qualification data package.
Any information requested on an assessnent basis may be
changed to a requirenment of actual testing of the all-up
round if deenmed necessary by the SEA 91M

Final results fromlow tenperature with humdity agi ng
studies as shown in figure 1 shall be reported. Batch
anal ysis data for the explosives/propellants used in the
mandatory Final (Type) Qualification Tests (Table I1) shal
be reported.



Procedures for Obtaining Mandatory Data and Additional Data
Requi renent s

For high expl osives Final (Type) Qualification consists
of two sets of tests. (1) Conponent level: to characterize
t he handling safety and functioning sensitivity of the
conponent, e.g., priners, detonators, and squi bs.

Requi renents specific to these devices, e.g., ML-1-23659
for electric initiators, shall be nmet and proof of
conpliance submtted. (2) Systemlevel: +those in the end-
itemusage, e.g., in armfire devices, exploders, and

saf ety-and-arm ng devices. Requirenents specific to these
devices, e.g., ML-STD- 1316 for safety-and-arm ng devices,
shall be nmet and a conpliance matrix submtted. In
addition, testing requirenents listed in table Il shall be
met or assessed as applicable.

Boost er expl osives shall be tested in ordnance in
accordance wwth reference (10) in the same configuration as
W ll be used in the intended application. The Final (Type)
Qualification of main charge expl osives shall be perforned
in the sane configuration as will be used in the service
application. Procedures for mandatory tests are specified
in references (5) and (10).

Al units in Final (Type) Qualification nust be
manuf actured to the requirenents of the approved finalized
Navy Munitions Docunment (NWVD). Allowance will be nmade for
ci rcunstances requiring Final (Type) Qualification data for
generation of the NWD.

For Rocket/Gas Generator/ Gun Propellants Final (Type)
Qualification shall be performed in the same configuration
as wll be used in the Intended application and in
accordance with reference (10). The propellant batch size
that is used to fill the test hardware nust represent the
pl anned propellant batch size that is planned to be used in
production. All production-level mxing and | oadi ng
procedures nust be foll owed when manufacturing test units
for Final (Type) Qualification tests.

For Pyrotechnics Final (Type) Qualification shall be
performed 1n the same configuration as wll be used in the
I nt ended application and in accordance wth reference (10).
The pyrotechnics batch size that is used to fill the test
hardware must represent the pyrotechnic batch size that is
pl anned to be used in production. Al production |evel
m xi ng and | oadi ng procedures nust be foll owed when
manufacturing test units for Final (Type) Qualification
t ests.

For Expl osives for Cartridges, CADs and PADs Fi nal
(Type) Qualification shall be performed in the sane
configuration as will be used In the intended role and in
accordance wth procedures listed in references (10), (17),
and (18).



Summary

The i npl enmentati on of NAVSEAI NST 8020.5C in conjunction
with ML-STD 1751A and STANAG 4170 will ensure that new
explosive fornmulations will be safe and suitable for use for
Navy weapons.
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