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29 May 1986

DETAI L SPECI FI CATI ON
EXPLCSI VE COWPCSI TI ON A-5
This specification is approved for use by all Departnents
and Agenci es of the Department of Defense.
1. SCOPE
1.1 Scope. This specification covers requirenents,

exam nations and tests for an expl osive designated as
Expl osi ve Conposition A-5.

1.2 dassification. Explosive Conposition A-5 will be
of the follow ng cl asses, (see 6.1):

Class 1 - Explosive Conposition A-5 which has not been
subj ected to density/sensitivity test (sanpling inspection,
see 4.5.3.1). Cdass 1 Conposition A-5 may use a naxi num of
50% by wei ght of recycled RDX and a m ni nrum of 50% by wei ght
of virgin RDX in its feedstock for Conposition A-5
production (see 3.2.1.1 and 6.5).

Class 2 - Explosive Composition A-5 which has passed the
density/sensitivity test (100% inspection, see 4.5.3.1 &
4.5.3.2). Class 2 Composition A-5 will use only virgin RDX
(see 6.12.1) in its feedstock for Composition A-5
production.

Comments, suggestions, or questions on this document should
be addressed to:Commander, U.S. Army ARDEC, ATTN: AMSRD-AAR-
AIC-S, Picatinny Arsenal, New Jersey 07806-5000. Since
contact information can change, you may want to verify the
currency of this address information using the ASSIST Online
database at www.dodssp.daps.mil

AMSC N/A FSC 1376
DISTRIBUTION STATEMENT A. Approved for public release;
distribution is unlimited.
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2. APPL| CABLE DOCUMENTS

2.1 General. The docunents listed in this section are
needed to neet the requirenents specified in sections 3, 4
and 5 of this specification. This section does not include
docunents in other sections of this specification or
recommended for additional information or as exanpl es.

Wil e every effort has been nade to ensure the conpl eteness
of this list, docunent users are cautioned that they nust
nmeet all requirenents docunments cited in sections 3, 4 and 5
of this specification, whether or not they are |isted.

2.2 (@Governnent docunents.

2.2.1 Specifications, standards and handbooks. The
foll ow ng specifications, standards and handbooks form a
part of this docunent to the extent specified herein.

Unl ess ot herw se specified, the issues of these docunents
are those listed in the issue of the Departnent of Defense
| ndex of Specifications and Standards (DODI SS) and

suppl ement thereto, cited in the solicitation (see 6.2).

SPECI FI CATI ONS
DEPARTMENT OF DEFENSE
ML-S-271 - Stearic Acid, Technical
M L- DTL- 398 - RDX
(Cyclotrinethyl enetrinitram ne)

STANDARDS

DEPARTMENT OF DEFENSE

M L- STD- 650 - Expl osive: Sanpling
| nspection and Testing
M L- STD- 1168 - Ammuni tion Lot Nunbering and

Ammuni tion Data Card
Acceptance and Description
Sheet s(For Propellants and
Expl osi ves)

DCD Preferred Methods for
Accept ance of Product

M L-STD- 1171

M L- STD- 1916

(Unl ess ot herwi se indicated, copies of the above
speci fications, standards and handbooks are avail able from
DODSSP - Customer Service, Standardization Docunents O der
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Desk, 700 Robbi ns Avenue, Bl dg. 4D, Phil adel phia, PA 19111-
5094.)

2.2.2 Oher Governnent docunents, draw ngs and
publications. The follow ng other Governnent docunents,
drawi ngs and publications forma part of this docunment to
the extent specified herein. Unless otherw se specified,
the issues are those cited in the solicitation

DRAW NGS
NAVAL ORDNANCE SYSTEMS COVIVAND
LD549486 - Expl osi ve Properties, List of

Dr awi ngs, Assenblies, Parts,
Specifications, Etc.

2426912 - Expl osi ve Properties Assenbly
2426913 - Donor Assenbly

2426914 - Accept or Assenbly

2426917 - At t enuat or

(Copi es of other Governnent docunents, draw ngs and
publications required by contractors in connection with
speci fic acquisition functions should be obtained fromthe
contracting activity or as directed by the contracting
activity.)

2.3 Non-governnent publications. The follow ng
docunent (s) forma part of this docunent to the extent
specified herein. Unless otherw se specified, the issues of
t he docunents which are DOD adopted are those listed in the
issue of the DODISS cited in the solicitation. Unless
ot herwi se specified, the issues of docunents not listed in
the DODI SS are the issues of the docunments cited in the
solicitation (see 6.2).

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM E300 - Standard Practice for Sanpling
| ndustrial Chem cals
ASTM D2905 - St andard Practice for

St at enents on Nunber of
Speci nens for Textiles

(Applications for copies should be addressed to the Anerican
Soci ety for Testing Materials, 100 Bar Harbor Drive, West
Conshohocken, PA 19428-2959.)

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE
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ANSI /| SO ASQC A8402- 1994 - Qual ity Managenent and
Qual ity Assurance
Vocabul ary

(Application for copies should be addressed to Anerican
Society for Quality Control, 611 East Wsconsin Ave,
M | waukee, W 53202.)

2.4 Order of precedence. 1In the event of a conflict
bet ween the text of this docunent and the references cited
herein, the text of this docunent takes precedence. Not hing
in this docunent, however, supersedes applicable | aws and
regul ations unl ess a specific exenption has been obtai ned.

3. REQUI REMENTS

3.1 First article. Wen specified in the contract or
purchase order (see 6.2), a sanple shall be subjected to
first article inspection in accordance with the technica
provi sions herein (see 4.4).

3.2 Material.

3.2.1 Conposition A-5. Conposition A-5 shall consi st
of Type Il RDX, Class 1, (or Cass 1 nomnal) conplying with
the requirenments of ML-DTL-398 for RDX and Stearic Acid
conplying with the requirenments of ML-S271. The
conposition shall be nmade by the wet slurry nmethod by
coating the RDX with stearic acid dissolved in cycl ohexanone
(see 6.8).

3.2.1.1 Limtation on the use of recycled RDX in
feedstock for Conposition A-5, Cass 1. Conposition A-5,
Class 1 may be produced usi ng RDX whi ch has been
recrystallized froma feedstock consisting of a maxi num of
50 percent (% by weight of recycled RDX fromthe RDX acid
removal process only (see 6.12.2) and a m ni nrum of 50% by
wei ght of virgin RDX (see 6.12.1). The RDX shall neet al
the requirenments of M L-DTL-398.

3.2.2 Chemcal and physical tests. Unless otherw se
specified in the contract or purchase order, Conposition A-5
shall conformto the requirenents specified in Table | when
tested as specified by the applicable test nethods.
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TABLE |. Physical and chem cal requirenents
Requi r enent Test Met hod
Property Class 1 Cl ass 2 Par agr aph
Conposition 4.6.1
RDX, %
M n. 98.5 98.5
Max. 99.0 99.0
Stearic Acid, %
M n. 1.0 1.0
Max. 1.5 1.5
| nsol ubl e Particles 4.6.2
No. Particles Retained
on USSS 40, Max. 0 0
No. Particles Retained
on USSS 60, Max. 5 5
Moi sture, % Max. 0.10 0. 10 4.6.3
Cycl ohexanone, % Max. 0. 30 0. 30 4.6.4
Bul k Density, g/m Mn. 0.95 0. 95 4.6.5
Granul ation, % Passing 4.6.6
USSS 12, Mn. 99.0 99.0
USSS 200, Max. 2.4 2.4
Density/ Sensitivity 4.6.7
Density, g/cc
M n. - 1. 645
Max. - 1.730
Aver age, Max. - 1.723
Sensitivity
Expl osi ons, No. - 0

3.3 Process controls. The contractor shall submt a
Process Control Docunent to the Governnent specifying the
process vari abl es which are considered crucial for the
production of Conposition A-5. The Process Control Docunent
shall be submtted 30 days prior to comrencenent of
production in accordance with 4. 1.

3.4 Workmanshi p. The manufacturer shall use procedures
and controls which assure that the Conposition A-5 produced
does not contain foreign material such as dirt, rust, paint
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or netal chips, etc.,
t he expl osive are not conprom sed.
requi renent shal

Conpliance with this
be as specified in 4.6.8.

3.5 Product certification.
whet her produced for mlitary or comrercial use may be
represented as neeting the requirenents of this detai
specification unless it conplies with all requirenents
contained in Section 3. The process control
3.3),

and that the safety and reliability of

No Conposition A-5 materi al

docunent (see
test data for first article inspection (see 4.4) and

conformance inspection (see 4.5) shal

Techni cal

4. VERI FI CATI ON

be submtted to the

Agency (see 6.13) for evaluation,
certification on conpliance with M L-DTL-14970.

appr oval

and
(See 6.11).

TABLE |1. REQUI REVENTS/ VERI FI CATI ON CROSS REFERENCE MATRI X
METHOD OF VERI FI CATI ON CLASSES OF VERI FI CATI ON
1- Anal ysis . .
2- Denonstration (end itemtest) A- Rrst Article
3- Exam nation
1. Test B - Conformance
: Verification | Verification | Section
Re%euﬁtrleor;]en% S Description Met hod Cl ass 4
1123 4 A B
First
3.1 Article X X X X 4.4
3.2 Mat eri al X X1 X X X 4.6
Process
3.3 control s X X 4.1
3.4 Wor kmanshi p X X X 4.6.8
Pr oduct
3.5 certification X X X 4.4/ 4.5
4.1 Subm ssion of process control docunent. A Process
Control Docunent shall be submtted to the Techni cal Agency
(see 6.14). The docunent shall contain a description of the
process, all materials used, process conditions/procedures

and production/inspection equi pnment used to produce
Conposition A-5 neeting the requirenents of this

specification (see 6.3). In addition,
change that requires lot interfix change (per
such as the source of material,
procedures, etc.
docunent, the Techni cal

process conditions,

Agency (see 6.13) shal

whenever there is a
M L- STD- 1168)

fromthose in the previous process contro
be notified
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of the new process control change(s) and the reason for the
change(s) within 10 busi ness days fromthe change.

4.2 Cassification of inspections. The follow ng types
of inspections shall be conducted on this item

a. First article inspection (see 4.4)
b. Conformance inspection (see 4.5)
4.3 Verification conditions. Unless otherw se specified,

all inspections shall be performed in accordance with the test
conditions specified in 4.5.

4.4 First article inspection.

4.4.1 Subm ssion. Wen specified in the contract or
purchase order, the contractor shall subnmit a first article
sanpl e as designated by the Contracting Oficer for
eval uation in accordance with provisions of 4.4.2. The
first article sanple shall be ten (10) pounds of Conposition
A-5. The sanple shall be obtained fromthe first production
| ot which has been produced by the contractor using the sane
producti on process, procedures and equi pnent as will be used
in fulfilling the contract. All materials shall be obtained
fromthe same sources of supply as will be used in regular
production. A first article quantity, or portion thereof,
as directed by the Contracting Oficer in accordance with
contract provision: Instruction Regardi ng Subm ssion of
First Article, shall also be submtted whenever there is a
| apse in production of a period in excess of 90 days, or
whenever a change occurs in manufacturing process, or in
sources of constituents or process materials, draw ngs or
speci fications which could affect product uniformty as
determ ned by the Governnment. A sanple containing known
defects will not be submtted unless specifically authorized
by the Contracting Oficer (see 6.2).

4.4.2 Inspections to be performed. The sanple may be
subj ected by the Governnent to any or all of the
exam nations or tests specified in 4.5.2.1 and 4.6 of this
specification and any or all requirenents of the applicable
drawi ngs. (See ML-STD 1916 for definitions of critical,
maj or and mnor classification of characteristics.)

4.4.3 First article rejection. |If any sanple fails to
conply with any of the applicable requirenents, the first
article quantity shall be rejected. The Governnent reserves
the right to termnate its inspection upon any failure of a
sanple to conply with any of the requirenents.
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4.5 Conformance inspection.

4.5.1 |Inspection lot formation. A lot shall consist of one
or nore batches of Conposition A-5 produced by one
manuf acturer, in accordance with the same specification, or
specification revision, under one continuous set of operating
conditions. Each batch shall consist of that quantity of
Conmposition A-5 that has been subjected to the sane unit
chenmical or physical m xing process intended to make the fina
product honopbgeneous. In addition, each |ot shall contain:

a. RDX from one manufacturer only.
b. Stearic acid fromone manufacturer only.

Units of product selected for inspection shall represent only
the inspection lot fromwhich they are drawn and shall not be
construed to represent any prior or subsequent quantities
presented for inspection. Honogeneity shall be considered to
exi st provided the |lot neets the above honpbgeneity criteria.
Al material submitted for inspection in accordance with this
specification shall conply with the honbgeneity criteria
specified herein, regardl ess of the type of inspection
procedure which is being applied to determ ne conformnce wth
requi renents. The lot shall be submtted for inspection in
accordance with ML-STD 1916 when applicable. The criteria and
procedures for the assignnent of |ot nunbers shall be in
accordance with ML-STD 1168

4.5.2 Exam nations and tests.

a. Cassification characteristics. Conformance
exam nations and tests are specified in the follow ng
classification of characteristics paragraphs. The
contractor’s quality program or detailed inspection system
shal | provide assurance of conpliance of all characteristics
with the applicable drawi ng and specification requirenents
utilizing as a mninmmthe conformance criteria specified.
When cited in this specification (4.5.2.2 to 4.5.2.6),
attributes sanpling inspection shall be conducted in
accordance with Table Il below, using the inspection |evels
stated in the classification of characteristics paragraphs.
(See M L-STD-1916 for the definitions of critical, major and
m nor classification of characteristics.)
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Table I'll. Attributes sanple inspection

| nspection Levels

Lot Size I Il 11
2to 8 * * *

9to 15 * * *

16 to 25 * * *

26 to 50 * * 32
51 to 90 * * 32
91 to 150 * 125 32
151 to 280 * 125 32
281 to 500 * 125 32
501 to 1200 * 125 80
1201 to 3200 * 125 80
3201 to 10000 1250 125 125
10001 to 35000 1250 315 125
35001 to 150000 1250 315 125
150001 to 500000 1250 500 200
500001 and over 1250 500 200

Nunbers under inspection |levels indicate sanple size;
asterisks (*) indicate one hundred percent inspection. |If
sanpl e size exceeds | ot size, performone hundred percent
i nspection. Accept on zero and reject on one or nore for
all inspection |evels.

b. Alternative conformance inspection provisions. Unless
otherwise specified herein or provided for in the contract,
alternative conformance inspection procedures, methods or
equipment, such as statistical process control, tool
control, variables sampling or other types of sampling
plans, etc., may be used by the contractor when they
provide, as a minimum, the level of verification required by
the provisions herein. Prior to applying such alternative
procedures, methods, or equipment, the contractor shall
describe them in a written proposal submitted to the
Government for evaluation (see 6.10). When required, the
contractor shall demonstrate that the effectiveness of each
proposed alternative is equal to or better than the
specified conformance inspection provision(s) herein. 1In
cases of dispute as to whether the contractor's proposed
alternative(s) provides equivalent assurance, the provisions
of this specification shall apply. All approved alternative
provisions shall be specifically incorporated into the
contractor's quality program or detailed inspection system,
as applicable.
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CONFORMANCE INSPECTION

CLASSIFICATION OF CHARACTERISTICS

PARAGRAPH TITLE DRAWING NUMBER
4.5.2.1 Explosive Composition A-5 SHEET 1 OF 1 N/A
NEXT HIGHER ASSEMBLY
CATEGORY EXAMINATION OR TEST CONFORMANCE REQUIREMENT PARAGRAPH REFERENCE/
CRITERIA PARAGRAPH INSPECTION METHOD
Critical
1 SFegrlc ac1d.content below 4.5 3.1 3.9 4.6.1
minimum requlirement
2 RDX gontent above maximum 4.5.3.1 3.9 4.6.1
requirement
Maj or
101 Stegrlc ac1d.content above 4.5 3.1 3.9 4.6.1
maximum requlirement
102 RDX gontent below minimum 4.5 3.1 3.9 4.6.1
requirement
103 Insoluble particle 4.5.3.1 3.2 4.6.2
104 Moisture content 4.5.3.1 3.2 4.6.3
105 Solvent content 4.5.3.1 3.2 4.6.4
106 Bulk density 4.5.3.1 3.2 4.6.5
107 Granulation 4.5.3.1 3.2 4.6.6
108 Density/sensitivity (for
Class 2 Comp A-5 only) 4.5.3.2 3.2 4.6.7
109 Workmanship 4.5.3.1 3.5 4.6.8
M nor None defined

10
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CONFORMANCE INSPECTION

CLASSIFICATION OF CHARACTERISTICS

PARAGRAPH TITLE DRAWING NUMBER
4.5.2.2 Filled box prior to closing SHEET 1 OF 1 7548644
NEXT HIGHER ASSEMBLY
7548645
CATEGORY EXAMINATION OR TEST CONFORMANCE REQUIREMENT PARAGRAPH REFERENCE/
CRITERIA PARAGRAPH INSPECTION METHOD
Critical None defined
Maj or
101 Foreign matter Level ITI* 3.5 & 5.1 Visual
102 Liner pierced or torn Level IT 3.5 & 5.1 Visual
103 Liner improperly closed Level IT 3.5 & 5.1 Visual
104 Liner bottom seal broken Level II 3.5 & 5.1 Visual
M nor
201 Type of line incorrect Level II 3.5 & 5.1 Visual
* Note: See Table IIl on page 9 for inspection |evels.

11
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CONFORMANCE INSPECTION

CLASSIFICATION OF CHARACTERISTICS

PARAGRAPH TITLE DRAWING NUMBER
4.5.2.3 Sealed wooden box SHEET 1 OF 1 7548644
NEXT HIGHER ASSEMBLY
CATEGORY EXAMINATION OR TEST CONFORMANCE REQUIREMENT PARAGRAPH REFERENCE/
CRITERIA PARAGRAPH INSPECTION METHOD
Critical None defined
Maj or
101 Box damaged Level IT 3.5 & 5.1 Visual
102 ;ot ngmber incorrect or Level TII 35 & 5.1 Visual
illegible
103 Board broken or split Level IT 3.5 & 5.1 Visual /manual
104 Strapping missing, broken, Level IT 3.5 & 5.1 Visual /manual
or loose
105 Top improperly assembled Visual/manual
M nor
201 Nail protruding Level II 3.5 & 5.1 Visual
Marking incorrect or Level II 3.5 & 5.1 Visual
illegible
203 Strapping improperly Level IT 3.5 & 5.1 Visual/manual
assembled

12
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CONFORMANCE INSPECTION

CLASSIFICATION OF CHARACTERISTICS

PARAGRAPH TITLE DRAWING NUMBER
4.5.2.4 Sealed fiberboard box SHEET 1 OF 1 7548644
NEXT HIGHER ASSEMBLY
CATEGORY EXAMINATION OR TEST CONFORMANCE REQUIREMENT PARAGRAPH REFERENCE/
CRITERIA PARAGRAPH INSPECTION METHOD
Critical None defined
Maj or
101 Assembly torn or pierced Level IT 3. Visual
102 ;ot ngmber incorrect or Level TII 5 5 5 Visual
illegible
103 B}nd}ng strips broken, Level II 3.5 & 5.1 Visual/manual
missing or loose
104 Improper grade of Level II 3.5 & 5.1 Visual
fiberboard
M nor
201 Marking incorrect or Level II 3.5 & 5.1 Visual
illegible
202 score lines mi1sSsing or Level II 3. Visual/manual
incorrectly applied
203 Flaps improperly located Level II 3. Visual/manual
204 Delamination of scorel}ne Level II 3 .1 Visual/manual
at edge more than one inch

13




Downloaded from http://www.everyspec.com

MIL-DTL-14970D
CONFORMANCE INSPECTION

CLASSIFICATION OF CHARACTERISTICS

PARAGRAPH TITLE DRAWING NUMBER
4.5.2.5 Sealed multiwall bag SHEET 1 OF 1 12972281
NEXT HIGHER ASSEMBLY
CATEGORY EXAMINATION OR TEST CONFORMANCE REQUIREMENT PARAGRAPH REFERENCE/
CRITERIA PARAGRAPH INSPECTION METHOD
Critical None defined
Maj or
101 Bag damaged or leaking Level IT 3. Visual
102 Valve opening not securely Level II 5 5 5 Visual
taped
103 ;ot ngmber incorrect or Level TII 35 & 5.1 Visual
illegible
M nor
201 Marking incorrect or Level II 3.5 & 5.1 Visual
illegible

14




Downloaded from http://www.everyspec.com

MIL-DTL-14970D

CONFORMANCE INSPECTION

CLASSIFICATION OF CHARACTERISTICS

PARAGRAPH TITLE DRAWING NUMBER
4.5.2.6 Fiberboard box (empty) SHEET 1 OF 1 7548645
NEXT HIGHER ASSEMBLY
CATEGORY EXAMINATION OR TEST CONFORMANCE REQUIREMENT PARAGRAPH REFERENCE/
CRITERIA PARAGRAPH INSPECTION METHOD
Critical | None defined
Maj or
101 Tears longer than 1 inch along score Dwg. 7548645
lines if not at open edge Level ITI (See 6.4.5a) Gage
o .
102 Tears or cuts longer than % inch if Level TIT Dwg. 7548645 Gage
at open edge
103 Tears, cuts or hole whlch would Level TIT Dwg. 7548645 Visual
expose bag liner to view
104 Notlcgable weakening from exposure Level TIT Dwg. 7548645 Visual
to moisture or weather
105 Contamination from explosive
material, oil or grease on interior Level III Dwg. 7548645 Visual
or exterior (see note below)
106 Defacing interfering with legibility
of printed matter making further Level III 3.5 & 5.1 Visual
marking impracticable
107 Failure of box joints Level III 3.5 & 5.1 Visual
108 More than 50% failure of any glued %5 of boxes
joint & up to 20 5 1 4.6.9
boxes (See ) T
6.4.1.2.2)
M nor None defined

Not e:

to the extent that

of enpty boxes as dangerous materi al

15

A slight amount of explosive dust on the interior of the box nay be permtted
it does not create a safety hazard or result
t hus causi ng hi gher freight

in classification
rates.
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4.5.3 Sanpling for tests.

Hazard Noti ce

The materials described herein are flammuabl e or expl osive or
both. Consequently, they present hazards in manufacture,
handl i ng, storage and shipnent. The contractor should
recogni ze these hazards and take appropriate neasures to
guard and protect against fire, explosion, adverse

envi ronnment, corrosive atnosphere, rough handling and

el ectrically-induced incidents.

4.5.3.1 Sanpling of Conposition A-5. The tests in 4.6
shall be perfornmed on sanples representative of the batch
whi ch were taken in accordance with ASTM E300, for solids.
Approxi mately 1 kg sanpl e shall be obtained fromeach batch
pr oduced.

4.5.3.1.1 Sanpling of Conposition A-5, Cass 1. The
sel ection of batches for testing for Conposition A-5, d ass
1 shall be in accordance with M L-STD-1916 except that in
lieu of Table IV (ML-STD 1916), the follow ng continuous
sanpling plan shall be used: i=7, f=1/3 and there shall be
no reduced or tightened inspection level. |f any sanple
fails to nmeet any test requirenent, the batch represented by
the sanple shall be rejected. All batches produced between
the time that the |ast batch was tested and accepted and the
batch which failed shall be tested in accordance with the
appl i cabl e nmet hods given in paragraph 4.6, unless otherw se
directed by the contracting officer. |If any of these
batches fail to neet any of the test requirenents, that
batch shall also be rejected. In addition, after any
failure of a batch the contractor will return to 100%
inspection until “i” successive batches are accepted in
accordance wwth M L-STD 1916.

4.5.3.1.2 Sanpling of Conposition A-5, Cass 2. Testing
for Conposition A-5, Cass 2 shall be conducted on 100% of
the batches. If the sanple for a batch fails to neet any of
the test requirenments, the batch shall be rejected.

4.5.3.2 Sanpling for density/sensitivity test. A
representative sanple of approximately 200 grans Conposition
A-5 shall be taken fromthe sanple obtained in accordance
with 4.5.3.1. The inspection sanples for Cass 2
Conmposition A-5 shall be 100% |If any sanple fails to neet
the test requirenents of 4.6.7 the batch represented by the
sanpl e shall be rejected as Class 2 nateri al

16
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4.5.4 Product testing. Unless otherw se specified, the
sanpl es obtained in 4.5.3 shall be subjected to the tests
listed in 4.5.2.1. Unless otherwi se specified in the
contract (see 6.2) the results of the tests shall be
reported in accordance with ML-STD-1171. (See 6.11)

4.5.5 |nspection equi pnent. For the performance of al
tests and exam nations specified in 4.5 and 4.6, comerci al
i nspection equi pnent shoul d be enployed. The contractor
shal | have available, and utilize correctly, this equipnent
and is charged with the responsibility of assuring that
proper calibration procedures are followed. Governnent
approval of all inspection equipnent is required prior to
its use for acceptance purposes (see 6.7).

4.6 Methods of inspection. The follow ng tests shal
be perforned using prescribed anal ytical procedures for
replicate determ nations given in standard anal ytica
t ext books or ASTM D2905 net hod. Also, unless otherw se
specified herein, all chem cals and reagents shall be ACS or
reagent grade. The density/sensitivity test (4.6.7) shal
not be run in duplicate. (See 6.6 for the use of equivalent
test met hods.)

4.6.1 Conposition.

4.6.1.1 Stearic acid content. Place an approximtely 5
g portion weighed to the nearest 0.1 ng of the dried sanple
in a tared, clean, dry, mediumporosity filtering crucible
containing a filter pad. Place the crucible containing the
sanple into a stainless steel pan. Add 20 nml of aliphatic
napt ha saturated with RDX into the crucible and allow the
solvent to remain in contact with the expl osive, at room
tenperature, for approximately 5 mnutes. Stir the contents
of the crucible to break up lunps and to aid in extraction
of the sanple. Performall extractions and dispensing of
napt ha under a fume hood. Renobve the crucible fromthe pan
and place it on a vacuumsource to filter off the solvent.
Repeat the addition of 20 ml of naptha, extraction for 5
m nutes wth occasional stirring and filtering, two
additional tines. Wsh the interior of the crucible with
approximately 20 m of naptha froma wash bottle. Aspirate
the residue until the naptha solvent is no |onger detectable
(approx. 2 mnutes). Dry the crucible and residue in a
dryi ng oven at 90°C to 105°C for approxi mately 30 m nutes.
Renmove the crucible and residue fromthe oven and allow it
to cool to roomtenperature in a desiccator and weigh to the
nearest 0.0002 g. Calculate the percent of stearic acid on
a noisture free basis as foll ows:
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Percent, stearic acid = 100 (X-Y)

w
Wer e:
X =1initial weight of crucible and contents
Y = final weight of crucible and contents
W = wei ght of specinen on a noisture free basis

RDX content may be determ ned by subtracting the % stearic
acid from 100:

% RDX = 100 - % stearic acid

4.6.1.2 RDX content. Place the residue fromthe
determ nation of stearic acid in a 200 m beaker and add 100
m of acetone. Cover the beaker with a watch gl ass and heat
t he beaker and contents on a steam bath until the materi al
is dissolved. Filter the contents of the beaker through a
tared mediumfiltering crucible. The crucible shall have
been previously prepared by washing with acetone, igniting
and weighing. Care shall be taken to transfer all insoluble
matter into the crucible. Wsh the residue 3 tinmes with 30
m portions of acetone. Dry the crucible for 30 mnutes in
an oven at 105°C + 5°C, cool in a desiccator and wei gh.
Cal cul ate the percent of RDX as foll ows:

Percent, RDX = 100 (Y-2)
wW

Wher e:

Y

Fi nal wei ght of crucible and contents fromthe
determ nations of stearic acid

Fi nal wei ght of crucible and contents

Wei ght of original sanple on a noisture-free basis

Z
W

4.6.2 Insoluble particles. The insoluble particles
shall be determ ned in accordance with M L-STD 650, Mt hod
106.1 with acetone as the solvent. The material previously
obtained in 4.6.1.2 may be used for this determ nation.

4.6.3 Moisture content. The noisture content shall be
determ ned in accordance with Method 101.4 of M L-STD- 650,
wi th methanol as the special solvent. Use a five gram
sanple for this determ nation.

4.6.4 Solvent content. The solvent content of
Conposition A-5 shall be determned with a gas chronat ograph
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(G0 equipped with a flane ionization detector (FID) and an
el ectronic integrator. |If the electronic integrator is not
capabl e of printing out a chromatograma strip chart
recorder shall also be used. The GC shall be fitted with a
1/8 inch O D. stainless steel colum of a suitable length (3
ft or 6 ft may be used) packed with 80-100 nesh Porapak P
(see 6.11) or a 1/8 inch O D. Teflon Iined al um num col um
of suitable length (3 ft or 6 ft may be used) packed with
80- 100 nmesh Porapak P-S (see 6.9). Prior to performng the
sol vent content determ nation a calibration curve of peak
area versus concentration shall be prepared using

cycl ohexanone standards of known concentrations. The
standards shall be nade up by appropriate dilutions of a
standard stock solution prepared by accurately weighing 1.0
g to the nearest 0.0001 g into a tared 100 m volunetric
flask, filling the flask with acetone to the 100 ml mark and
inverting several tines to thoroughly m x the solution. The
standard stock solution will contain 0.01 g of cycl ohexanone
per m . Suggested GC conditions are as follows: Carrier
gas pressure 50 psig (suggested for a

3 ft or 6 ft colum); injection tenperature 135 to 150°C,
oven tenperature 190 to 210°C, detector and outlet manifold
tenperature 200 to 210°C; recorder (if used) chart speed

0.5 cnmn and injection volume 1.0 microliters.

Appropriate calibration solutions shall first be injected
and their peak areas determ ned. The calibration curve
shal |l be constructed. An approximate 5.0 g sanpl e of
Conposition A-5 shall be weighed to the nearest 0.0001 g and
transferred to a 100 m volunetric flask and acetone shal

be added to below the 100 M rmark in order to dissolve the
sanple. After the sanple has dissol ved acetone shall be
added to the 100 ml mark and the flask inverted several
times to thoroughly mx the solution. A 1.0 mcroliter
portion of the sanple shall be injected into the GC. The
percent of cycl ohexanone sol vent shall be cal cul ated using
the follow ng equation:

Cycl ohexanone sol vent, percent = 100 (A x O

Bx S
Wer e:
A = t he cycl ohexanone peak area in integrator
units(lU) of the sanple
B = the average peak area in IU of the standard

sanpl e injection having a peak area nearest
to the sanple peak area

c = t he concentration in g/m of cycl ohexanone in
t he standard sanpl e as above and
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S = t he concentration of Conposition A-5in g/m
of the sanpl e injected

4.6.5 Bulk density. The bulk density shall be
determ ned using a 200 gram sanple wwth a 250 m graduat ed
cylinder and a 4 inch by 4 inch plywod box which is padded
on the inside surfaces with rubber foam having a density of
approximately 0.029g/m . The top of the box shall have a
circular hole cut in the center of sufficient diameter so
that the cylindrical portion of the graduate fits easily
through it. To determine the bulk density of the sanple
pass the cylindrical portion of the graduate through the
hole in the top of the box so that the base of the graduate
is in contact with the inside of the box top. Place the top
on the box enclosing the bottom portion of the graduated
cylinder inside the box. Place the box on a firmflat
surface and transfer an accurately weighed to the nearest
0.1 g portion of the sanple to the graduate. Lift the
protrudi ng portion of the graduate until the base comes into
contact with the top of the box and rel ease allow ng the
base of the graduate to strike the padded bottom of the box.
Repeat the |lifting and dropping procedure until twenty drops
have been conpleted. Read the volunme of the conpacted
powder in the cylinder to the nearest ml. Calculate bulk
density in grans per m, as foll ows:

Bul k density = A
B

Wher e:

A
B

wei ght of powder (Q)
vol une of conpacted powder (nml)

4.6.6 Ganulation. Use nethod specified in Method
204.1 of ML-STD-650 using the follow ng sieves in the nest:

USS Si eve No. 12
USS Si eve No. 200

The nest of sieves shall be shaken for 3 mnutes wwth a
nmechani cal shaker in accordance with | ocal safety rules.

4.6.7 Density/sensitivity test. (See Dng. LD549486) A
representative sanple of Expl osive Conposition A-5 from
4.5.3.1 shall be subjected to the procedures of the
fol |l ow ng paragraphs:

4.6.7.1 Loading and calibration of donor assenblies. A
m ni mum batch of twenty-five donor assenblies shall be
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prepared in accordance with NAVORD Drawi ng 2426913. Sanpl e
donors shall be selected fromeach batch in accordance with
Table I'll, Inspection Level Il. These donors shall be
assenbled in the test arrangenent and fired against the

bl ock by initiation of the detonator with a 50 volts DC

(m nimun) 20 anperes (mninmum power supply. To be
acceptable for use in the sensitivity test, the average
depth of dent produced in the block by the donors nust be
bet ween 0. 063 and 0.069 inch and the standard devi ati on nust
not exceed 0.005 inch. Each block shall be used once and
only once. The neasurenent of the indentation depth shal
be made in accordance with 4.6.7.5.

4.6.7.2 Preparation of acceptor specinens and
nmeasur enent of density. The Expl osive Conposition A-5 shall
be | oaded i n eight equal weight increnments and each
consol i dated at 16,000 + 1,000 psi. The first trial |oading
shall be with increnent weights of 0.16 g of the expl osive.
The acceptor body (NAVORD Draw ng 2426914) shall be wei ghed
before and after loading. |If all eight increments fit in
the acceptor body with roomto spare, adjust the subsequent
acceptor by neasuring the remaining unl oaded col unm hei ght
and increasing equally the weight of each increnent to neet
t he tol erance shown in NAVORD Draw ng 2426914. |If all eight
increments do not fit into the acceptor body, adjust equally
t he individual increment weights based on the actual weight
of expl osive contained in the body such that the tol erances
shown in NAVORD Drawi ng 2426914 are obtained. Load anot her
test body to assure that the drawi ng tol erance has been net.
When the adjustnent is satisfactory, |oad the acceptor
bodies to forma total of exactly 20 acceptors neeting the
tol erance shown in NAVORD Draw ng 2426914. The acceptors
shal | be wei ghed before and after |oading and the density of
each individual acceptor shall be determ ned and reported to
three decimal places. The individual densities shall be
between 1.645 g/cc and 1.730 g/cc and the average density
shal | not exceed 1.723 g/cc.

4.6.7.3 Sensitivity test assenblies. Twenty expl osive
properties assenblies shall be prepared in accordance with
NAVORD Dr awi ng 2426912 from a random sel ecti on of the
accept abl e donors prepared in accordance with paragraph
4.6.7.1 and the acceptors prepared in accordance with
par agraph 4.6.7.2. The concentricity of the acceptor to the
dent bl ock shall be within 0.250 inch. The | ongitudina
axis of the donor, acceptor and barrier shall be nade
concentric by taping with two waps of masking tape around
t he periphery of these pieces to forma single unit.
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4.6.7.4 Test procedure. Twenty and only twenty
assenblies shall be tested using 3.5 deci bang attenuators
(NAVORD Drawi ng 2426917 Pc. No. 41). The dents produced in
the witness bl ocks shall be nmeasured in accordance with
paragraph 4.6.7.5.

4.6.7.5 Measurenent of indentation depth. Depth of
i ndentation made in the block by the explosion of the donor
or acceptor as applicable, shall be neasured with a dial
i ndi cator accurate to 0.0001 inch or better. The point of
the dial indicator probe shall have an approxi mate 30 degree
i ncluded angle and the end of the point shall have a radius
of 0.025 + 0.002 inch. Before measuring the depth of
i ndentation in the block, renove any foreign material, such
as deposits, fromthe dent. Zero the indicator with the
poi nt of the probe in the deepest part of the dent. Then
take the readings on the surface of the block at four points
near the periphery of the block. These points shall be
approximately 0.125 inch away fromthe periphery and 90
degrees apart. The dent shall be conputed as the average of
the four readings.

4.6.7.6 Acceptance criteria. The explosive shall be
considered to have passed the density/sensitivity test if,
for the specified | oading pressure, all densities fal
bet ween 1.645 and 1. 730 g/cc and the average does not exceed
1.723 g/cc. The explosive shall be considered to have
passed the sensitivity test, if there are no acceptor
explosions in the 20 trials. Any reaction causing a dent of
0.0020 inch or nore shall be considered an expl osi on.

4.6.8 Workmanship. Visually exam ne the production of
Conposition A-5 and all sanples submtted for testing to
verify conpliance with the requirenents given in 3.5.

4.6.9 Adhesion of glued carton joints. The glued
carton shall be torn apart by lifting a corner of the glued
flap and tearing it from the side wall. Examine the manner
of separation of the joint and note the percentage of fiber
failure. (see 6.4.1.2.2).

5.  PACKAG NG

5.1 Packaging. For acquisition purposes, the
packaging requirements shall be as specified in the contract
or order (see 6.2 and 6.4). When actual packaging of

materiel is to be performed by DOD personnel, these
personnel need to contact the responsible packaging activity
to ascertain requisite packaging requirements. Packaging
requirements are maintained by the Inventory Control Point's
packaging activity within the Military Department or Defense
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Agency, or within the Military Department's System Command.
Packaging data retrieval is available from the managing
Military Department's or Defense Agency's automated
packaging files, CD-ROM products, or by contacting the
responsible packaging activity. (See 6.4)

6. NOTES

(This section contains information of a general or
expl anatory nature that may be hel pful, but it is not
mandat ory. )

6.1 Intended use. Conposition A-5, Cass 1 is intended
for use as a main charge expl osive. Conposition A-5, Cass 2
is intended to be used as a | ead or booster explosive. (See
6. 2e)

6.2 Acquisition requirenents. Acquisition docunents
nmust specify the foll ow ng:

a. Title, nunber, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and
if required, the specific issue of individual docunents
referenced
(see 2.1 and 2. 2).

c. Provisions for subm ssion/resubm ssion of first
article sanples.

d. Quantity required and delivery schedul es.
e. Cass required (see 1.2, 3.2 and 6.5).

f. Levels of preservation, packing and marking (see 5.
and 6. 4).

g. Acceptance and description sheets (see 6.3).
h. Iltemhazard classification (see 6.4.4.).

6.3 Consideration of data requirenents. Wen this
specification is used in a procurenent contract which
i ncorporates DD Form 1423, contract data requirenments I|ist,
acceptance and description sheets (for explosives) are
required for each lot. These sheets should be prepared and
subnmitted by the contractor in accordance with ML-STD 1171

or otherwi se as directed by the contract. 1In reporting the
density/sensitivity tests results all individual sanple
densities and sensitivities should be included. In
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addition, the follow ng data requirenments shoul d be
consi dered when this specification is applied on a contract,
per the Contract Data Requirenents List, DD Form 1423:

Ref er ence DI D Number DD Title

6.4.4 Dl - PACK- 81059 |POP Test Report

6.4 Acceptable packaging requirements. The
following packing and marking requirements have been used
for packaging Composition A-5, and are found to be
acceptable to the Government. These requirements should be
included in the contract or order for the procurement of
Composition A-5 because Composition A-5 is a hazardous
energetic material. (Caution: If the following paragraphs
are to be incorporated in a contract, they must be modified,
using standard contract language, to make them compulsory
requirements.)

6.4.1 Preservation and packaging.

6.4.1.1 Packing Level A. The Composition A-5 should
be packed in accordance with Dwg. 7548644.

6.4.1.2 Packing Level B. The Composition A-5 should
be packed in accordance with Dwg. 7548645 or Dwg. 12972281.

6.4.1.2.1 Fiberboard Carton, Dwg. 7548645. When
assembling the body or cover, the flap edges should not be
more than 1/8 inch above or below the edge of the part.
Delamination of the fiberboard which may occur where
diagonal scores meet the edge of the part will be
acceptable, provided the width of the delamination does not
exceed one inch.

6.4.1.2.2 Adhesion of glued carton joints. Each glued
joint should meet the requirements for fiber failure as
given on Dwg. 7548645 when determined as specified in 4.6.9.

6.4.2 Marking. The marking should be in accordance
with Dwg. 7548644, Dwg. 7548645 and Dwg. 12972281.

6.4.3 Performance oriented packaging (POP). The
exterior packs cited above should meet all of the POP test
requirements in accordance with the Code of Federal
Regulations, Title 49 (49 CFR), including testing, and
retesting as specified in paragraph 178.601 (e) of 49 CFR.
A POP test report should be generated in accordance with DI-
PACK-81059 following the tests. POP testing may be waived
if an acceptable non-government analogy can be made IAW 49
CFR to another pack which has successfully completed the
testing. This analogy must also be documented IAW DI-PACK-
81059. When completed, either the contractor generated POP
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test or non-government analogy must be kept on file by the
contractor and must also be submitted to the U.S. Army
ARDEC, ATTN: AMSTA-AR-WEP, Picatinny Arsenal, NJ 07806-

5000. (NOTE: If a POP test report is prepared against an
acceptable analogy; the analogous POP test report must also
be submitted to AMSTA-AR-WEP). The POP marking symbol

applied to the exterior pack should be that belonging to the
organization which conducted the POP testing.

6.4.4 Item hazard classification. All U.S.
manufacturers should make certain that the item is tested in
accordance with Part 173, Subpart C, Section 173.58 (a) of
49 CFR, Parts 106-180 to assign proper Class and Division
for all explosives (Division 1.1, 1.2, 1.3 and 1.4
Explosives). Registration with the Associate Administrator
of Hazardous Materials Safety is required in accordance with
Part 173, subpart C, Section 173.56 (b) (1) or 173.56 (c) of
49 CFR so that proper markings in accordance with Part 172,
Subpart D, Section 172.301 (a) and 172.320 (a) are met.

All foreign manufacturers should make certain that the
dangerous goods are tested in accordance with United Nations
Committee of Experts on the Transportation of Dangerous
Goods (as published in UN Document ST/SG/AC.10.11 latest
revision, Recommendations for the Transport of Dangerous
Goods - Tests and Criteria) to determine the proper class
and division (Class 1-9 and Division 1.1 -1.6 for
explosives). Registration for air and vessel transport is
required with each manufacturing country’s National
Competent Authority which is issued in accordance with part
2, paragraph 1.3 of the International Civil Aviation
Organization (ICAO) technical instructions which approves
the hazard classification and compatibility group assignment
and assigns the appropriate shipping name to the dangerous
goods. The proper packaging, marking and labeling is
contained in the United Nations Committee of Experts on the
Transport of Dangerous Goods (as published in UN Document
ST/SG/AC.10.1, latest revision, recommendations on the
Transport of Dangerous Goods) .

For air transport the dangerous goods must comply with
the provisions of the International Air Transport Associate
(IATA) Dangerous Goods Regulations and for vessel transport,
the dangerous goods must comply with the provisions of the
Intergovernment Maritime Organization’s International
Maritime Dangerous Goods (IMDG) Code.

6.4.5 Referenced documents for packaging. The
following list of documents referenced in 6.4 should be
included in the contract or purchase order as requirement
documents. Document users are cautioned that they must meet
all requirements of these documents if cited in the contract
or purchase order.
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a. Government documents, drawings and publications.
Unless otherwise specified, the issues of documents are
those cited in the solicitation.

DRAWINGS

U.S. ARMY ARMAMENT RESEARCH, DEVELOPMENT AND ENGINEERING
CENTER (ARDEC)

7548644 - Box, Packing for H gh Expl osives;
Assenbly Details, Packing and
Mar ki ng

7548645 - Carton, Packing, Reusable-

Col | apsi bl e for H gh Expl osives;
Assenbly, Details Packing and
Marking

12972281 - Packing and Marking for Bag,
Multiwall for Expl osives

(Copies of other Government documents, drawings, and
publications required by contractors in connection with
specific acquisition functions should be obtained from the
U.S. Army ARDEC, AMSTA-QAW-E, Picatinny Arsenal, NJ 07806-
5000.).

b. CODE OF FEDERAL REGULATIONS

49 CFR 100-199 - Department of Transportation Rules
and Regulations for the
Transportation
of Explosives and other Dangerous
Articles

(The Interstate Commerce Commission Regulations are now a
part of the Code of Federal Regulations, available from the
Superintendent of Documents, U.S. Government Printing
Office, Washington, DC 20402. Orders for the above
publication should cite, “49 CFR 100-199 (latest
revision)” .)

6.5 Navy acquisition. |If specified in the contract or
pur chase order Conposition A-5 for Navy acquisition may be
supplied fromthose batches which have been subjected to and
have passed the requirenent of the density/sensitivity test
(see 4.6.7). The Naval Sea Systens Command (91WW) restricts
Navy procurenent to Cass 2 only.

6.6 Approval of equivalent test nmethods. The test
nmet hods given in this specification are the official nethods
to be used. The contractor may request using other nethods
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provi ding that the proposed nethod is equival ent (accuracy
and precision) to the nmethod given in this specification.
Prior approval of the contracting officer is required for
use of equivalent test nethods. A description of the
proposed net hod should be submitted through the Contracting
O ficer to: Comander, ARDEC, ATTN. AMSTA- AR- QAT- P

Pi catinny Arsenal, NJ 07806-5000 Thi s description
shoul d i nclude, but not be Iimted to, the procedures used,
the accuracy and precision of the nethod, test data to
denonstrate the accuracy and precision of any speci al

equi pnent required (see ML-1-45028).

6.7 Subm ssion of inspection equipnent designs for
approval. Submt designs as required to the technica
agency for approval,

(see 6.12).

6.8 Process. The followi ng wet slurry nethod has been
found satisfactory. Mdlten stearic acid is added
concurrently with Cycl ohexanone to a RDX water slurry in
whi ch the RDX was previously recrystallized with
cycl ohexanone. The solvent is then renoved and the
Conmposition A-5 slurry is cooled, filtered and dri ed.

6.9 Porapak P and Porapak P-S. Porapak P and Porapak
P-S are products of Alltech Associ ates, Bellefonte, PA

6.10 Submission of alternative confornmance inspection
provision(s). Unless otherw se specified in the contract,
proposed alternative conformance inspection provisions
shoul d be submtted by the contractor for evaluation by the
Techni cal Agency responsible for preparation of this
speci fication.

(See 6.12)

6.11 Submission of product. At the tine each conpleted
ot of itenms deliverable under the contract is submtted to
t he Governnent for acceptance, the contractor will supply
the follow ng information acconpanied by a certificate which
attests that the information provided is correct and
applicable to the product being submtted (see 6.3):

a. A statenment that the lot conplies with all of the
qgqual ity assurance provisions specified in this
speci fication.

b. Specification nunber and date, together with
identification and date of changes thereto.
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c. Certificates of analysis on all materials used
directly by the contractor when such material is controlled
by Governnent specifications will be nmade avail abl e upon
request by the Contracting O ficer.

d. dass and nunber of pounds of Conposition A-5 in the
| ot.

e. Dat e subm tted.

The certificate will be signed by a responsible agent of the
certifying organization. The initial certificate submtted

w Il be substantiated by evidence of the agent’s authority to
bind his principal. Substantiation of the agent’s authority
will not be required with the subsequent certificates unless,
during the course of the contract, this authority is vested in
anot her agent of the certifying organization.

6.12 Virgin RDX and recycl ed RDX

6.12.1 Virgin RDX. Feedstock (crude RDX) to
recrystallizer is conposed of slurried RDX coming directly
fromthe RDX synthesis process.

6.12.2 Recycled RDX. Feedstock (crude RDX) to the
recrystallizer is conposed of slurried RDX recovered from
(1) the HW or RDX acid renoval process and (2) the acetic
acid recovery process.

6.13 Technical Agency. Picatinny Arsenal is the
Techni cal Agency that is responsible for the preparati on and
revision of the specification. Al correspondences to the
Techni cal Agency should be submitted through the contracting
officer to: Commander, ARDEC, ATTN. AMSTA- AR- QAT- P,
Picatinny Arsenal, NJ 07806-5000.

6.14 Subject term (key word) listing.

Expl osi ve conposition

RDX- based conposition

RDX

Cyclotrinmethyl enetrinitram ne
Stearic acid

Desensi ti zed RDX

Notice. \Wen CGovernnent draw ngs, specifications, or other
data are used for any purpose other than in connection with
a definitely related Governnent procurenent operation, the
United States Governnent thereby incurs no responsibility
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nor any obligation whatsoever; and the fact that the
Government may have fornul ated, furnished, or in anyway
supplied the said drawi ngs, specifications, or other data is
not to be regarded by inplication or otherwi se as in any
manner |icensing the holder or any other person or
corporation, or conveying any rights or perm ssion to

manuf acture, use, or sell any patented invention that may in
any way be rel ated thereto.

Cust odi ans Preparing Activity:
Arnmy- AR Army- AR
Navy- OS
Air Force-99 (Project 1376-0096)

Revi ew activities:
Air Force-70
Navy- AS, NP

Note: The activities |listed above were interested in this
docunent as of the date of this docunent. Since

organi zati ons and responsibilities can change, you shoul d
verify the currency of the information above usi ng ASSI ST
Onl i ne dat abase at www. dodssp. daps. m |

29



	2
	Major
	109
	Major
	Major
	Major
	Major
	Major

