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MILITARY SPECIFICATION

EXPLOSIVE,PLASTIC-BOtiED, CAST, PBX(AF)-108

l%is specijkation is approved for use by the Depamnent of the Navy and is availab!e for use by all
Depanrnents and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. Thisspecificationestablishestherequirementsforone typeofcastplastic-bonded
explosivedesignatedas“PBX(AF)-108”.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1Specifications and standards. me following specificationsandstandardsforma partofthis
documenttotheextentspecifiedherein.Unlessotherwkespecified,theissuesofthesedocumentsare
thoselistedintheksueoftheDepartmentofDefenseIndexofSpecificationsandStandards(DODISS)
andsupplementthereto,citalinthesolicitation(see6.2).

SPECIFICATIONS

MILITARY

MIL-R-398 RDx

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of
use in improving this document should be addressed to: Commander, Indian Head Division, Naval
Surface Warfare Center, StandardizationBranch (Code 8420), Indian Head, MD 20640-5035by using

I the StandardizationDocument ImprovementProposal (IID Form 1426) appearing at the end of

I this document or by sending a letter.
I

AMSC N/A FSC 1376
DISTRIBUTIONSTATEMENTA: Approvedforpublicrelease;dktrhutimisu~imited.
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MIL-E-82898(NAVY)

MIL-T-23624 Tolylene-2,4-Diisocyanate

MIL-P47067 2,4-Pentanedione

,DOD-M-82730 4,4-Methylenebk(2,6-Di-Tert-Butylphenol)

MIL-C-85293 CopperSulfate,Anhydrous

(Unlessotherwiseindicated,copiesoffederalandmilitaryspecificationsandstandardsareavailable
fromtheDODSSP -CustomerService,StandardizationDocumentsOrderDesk,Building4D,’700
RobbinsAvenue,Philadelphia,PA 19111-5094.)

2.1.2 Other Government documents, drawings, and publications. The followingother
Governmentdocuments,drawings,andpublicationsformapartofthisdocumenttotheextentspecified
herein.Unlessot.herwkespecified,theissuesshallbethosecitedh thesolkitation.

DOCUMENTS

NAVAL AIR SYSTEMS COMMAND (CAGE Code 30003)

AS 2319‘,,”’ PolypropyleneGlycol,PlasticsGrade

>. AS 2323 FerricAcetylacetonate

AS 2324 HexamethyleneDikocyanate
.,”

AS 2328 IsodecylPelargonate

AS 2333 Sulfur,Flowersof

AS 4662 PolyethylenePolyphenylkocyanate

(ApplicationforcopiesshouldbeaddressedtotheCommander,NavalAirSystemsCommand,Code
AIR-51122E,Arlington,VA 22243-5110.)

NAVAL SEA SYSTEMS COMMAND (CAGE Code 10001)

,.,,
OD 44811 SafetyandPerformanceTestsforQualificationofExplosives

(Applicationforcopiesshouldbe addressedtotheCommander,PortHuenemeDivision,Naval
SurfaceWarfareCenter,NAVSEA DataSupportActivity(Code5H30),PortHueneme,CA 93043-5007.)

2.2Non-Governmentpublkations.Thefollowingdocumentsformapartofthkdocumenttothe
extentspecifiedherein.Ufiessotherwkespecified,theissuesofthedocumentswhichareDOD adopted
arethoselistedintheissueoftheDODISScitedinthesolicitation.Unlessotherwisespecified,theissues
ofdocumentsnotlistedintheDODISSaretieksuesofthedocumentscitedinthesolicitation(see6.2).

.’
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CHEMICAL PROPULSIONINFORMATIONAGENCY (CPIA)

CPIA Publication No. 21 .JANNAF Solid’ Propellant Mechanical Behavior Manual
(Supplement)

(ApplicationforcopiesshouldbeaddreksedtotheChemicalPropulsionInformationAgency,Applied
PhysicsLaboratory,JohnsHopkinsUniversity,Johm”HopkinsRoad,Laurel,MD 20810.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 792 Standard Test Methods for Specific Gravity (Relative
Density)andDensityofPlasticsby Dkplacement(DOD
adopted)

ASTM D 2240 Standard Test Method for Rubber ‘Property-Durometer
Hardness (DOD adopted)

(ApplicationforcopiesshouldbeaddressedtotheAmericanSociety’forTestingandMaterials,1916
RaceStreet,Philadelphia,PA 19103.)

(Non-Governmenfstandardsandotherpublicationsarenormallyavailablefromtheorganizationsthat
prepareordistributethedocuments.Thesedocumentsalsomaybeavailableinorthroughlibrariesor
otherinformationalservices.)

2.3 Orderofprecedence.Intheeventofa conflictbetweenthetextofthisdocumentandthe
referencescitedherein,thetextofthisdocumenttakesprecedence.Nothinginthkdocument,however,
supersedesapplicablelawsandregdationsunlessaspecific

3. REQUIREMENTS

3.1 First article. When specified(see6.2),‘asample
(see6.3)inaccordancewith4.3.

3.2, Formulation and chemical composition. The
PBX(AF)-108shall be in accordanceiwith table “I.

exemptionhasbeenobtained.

shallbesubjectedtofirstarticleinspection

formulationandchemicalcompositionof

3.2.1 ExceptionstoAS 2323. Toluenemay beusxlinplaceofbenzenetodeterminethepercent
ofinsolublematerial.

3.2.2 ExceptionstoDOD-M-82730. Exceptionsareasfollows:

a. The meltingpointmaximum shallnotapply.

b, Toluenemay beusedinplaceofbenzenetodeterminethepercentofinsolublematerkd.

c. Thewatercontentshallbeamaximumof0.5percentbyweight.

3
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TABLE1.Formulation and chemical composition of PBX(M)-108.

Ingredient I Applicable document Percent bv weiahtt—, ------

symmetrical cyclotrimethylenetrinitramine (RDN MIL-R-398

Type ll;’Clasa A 62.0 i 1.3

Type 11,Clasa E 20.0 k 0.4

Farric acatyiacetonate (FeAA) AS 2323 –2

4,4’lVlethylenebia (2,6 -di-tert-butylphenol) DOD~M-82730 0.50 * 0.01

Lsodecyl pelargonate (IDP) AS 2328 5.3 * 0.1

Polypropylene glycol (PPG) AS 2319 Type I (sac 3.2.6)

2,4 (79°+41; 2,6 (21 ‘A) Tolylena diisocyanate (TDU MIL-T-23624 Grade B (see 3.2.6)

1,6 Hexamethylene diisocyanata (HDO AS 2324 0.250 * 0.008

Polymathyiene polyphenylisocy anate (Ppi) AS 4662 0.375 * 0.100

Sglfur AS 2333 0.100 * 0.002

Copper sulfate (anhydrouat powdered) MIL-C-85293 0.100 * 0.002

2,4-Pentanedione (acetylacetone) (HAA) MIL-P-47067 0.000 to 0.0043

L
1 Tolerances include weiahing and material handling limitations.
2 Tha FeAA content for e-ach-lot of axplo:iva may ba adjustad within ihe limits of 0.005 to 0.015 percent by weight to

achieve the desired curing characteristics.’ Additions or subtractions of FeAA are to be made at the axpensa of IDP.
., 3 Tha HAA content for each lot of explosive maybe adjusted within tha specified limits to increasa thanexplosiva pot life.

., 3.2.3 Exceptions to MIL-T-23624. The freezing point requirement of TDI shall not apply.

3.2.4ExceptionstoAS 2324.ThefreezingpointrequirementofHDI shallnotapply.
,.

:,,’
3.2.5FeM particlesize.me FeAA shallhaveaparticlesizesuch that 95 percent will pass

through a 325-mesh screen.,’, ,

,,
3.2.6” Isocyanate&ydroxol (NCO@H) ratio. The TDI content and the PPG content shall be,“

,, adjusted so as to maintain a total isocymate to hydroxyl (NCO/OH) equivalents ratio of 1.05 & 0.05.,“, ,
me tolerance on PPG percent by weight shall be ~ 0.2; the tolemnce on TDI percent by weight shall,,,,.
be, & 0.012 (see 6.5).

3.3 Physical and chemical requirements of cured PBX(AF)-108. The physicalandchemical,.
propertiesofPBX(AF)-108shallmeettherequirementsoftable11whencuredforaminimumof48hours
at64A 5degreesCelsius(“C). ,,

3.4, Workmanship. The PBX(AF)-108 shall be free from foreign materials that would render it
unsuitable for the purpose intend@. The stapdards.of workmanship exhibited by an approved first article
sample shall determine the minimum requirements for production lots.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibilityforinspection.Unlessotherwisespecifiedinthecontractorpurchaseorder(see
6.2),thecontractorh responsiblefortheperformanceofallinspectionrequirements(examinationsand
tests)asspecifdherein.Exceptasotherwisespecifiedinthecontractorpurchaseorder,thecontractor
may,usehisown or anyotherfacilitiessuitablefortheperformanceoftheinspectionrequirements
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specified herein, unless disapproved by the Government. The Government resefies the right to perform ‘
any of the inspections set forth in this specification where such inspections are deemed necessary to
ensure supplies ind services conform to prescribed requirements.

TABLE 11. Physical and chemical pfopeflies of cured PBX(M)-108.

Requirement
Property Test method

Mnimum Maximum

Density, grams per cubic centimeter (g/cm3), 25° C 1.54 1.58 4,5,1
Maximum stress, pounds per square inch (psi), 25° C’ 20 — 4.5.2

Strain, at maximum stress, percent (“A), 25° C1 15 — 4.5.2

Modulus, psi, 25° C1 70 4.5.2
Shore A hardness, 25° C 25 — 4.5.3

Vacuum thermal stability, cm3 of gas/g/48 hours, 100” C 0.5 4.5.4

Average composition, ‘A RDX 80.3 83.7 4.5.5

.‘ Either the stress and strain requirements must be met or the modulus requirement must be met.

4.1.1 Responsibility for compliance. Allitemsshallmeetallrequirementsofsections”3 and5.
Theinspectionsetforthinthkspecificationshallbecomeapartofthecontractor’soverallinspection
systemorqualityprogram.Theabsenceofanyinspectionrequirementsinthespecificationshallnot
relievethecontractoroftheresponsibilityofensuringthatallproductsorsuppliessubmhtedto’the
Governmentforacceptancecomplywkh allrequkementsofthecontract.Samplinginspection,aspart
ofmanufacturingoperations,isanacceptablepracticetoascertainconformance to requirements,however,
thisdoesnotauthorizesubmissionofknowndefectivematerial,eitherindicatedoractual,nordoesit
committheGovernmenttoacceptdefectivematerial.

4.2 Classification of inspections. The inspection requirements specified herein are classified as
follows:

a. First article inspection (see 4.3).

b. Qualityconformanceinspection(see4.4).

4.2,1 Inspection conditions. Unlessotherwise specified, inspections shaIl be conductti under tie
following conditions:

a. Temperature: 25 ~ 3°C

b. Altitude: Normal ground level

c. Humidity: 65 percent relative, maximum

4.3Fkstarticleinspection.Unlessotherwisespecifiedinthecontractorpurchaseorder(see6.2),
twofirstarticlesamplesshallbetakenfromabatchwhichhasbeenmanufacturedusingtheprocessing
methodsandequipmentproposedforproduction.Thesesamplesshallbesubjectedtothetestsspecified
in4.5.

5
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4.4 Quality.c onformance inspection. Two 2,000-gsamplesshallbe takenfromeachbatchof
PBX(AF)-108.One 2,000-gsampleshallbesubjectedtothetestsspecifiedin4.5.The secondsample
shallberetained..Eachsampleshallbe Smrd ina seakdcontainerandshallbelabeledasfollows:

a.

b.

c.

d.

e.

f.

Complete explosive designation .,

Lot number

Lot weight,inpound:
.

Manufacturer’snameandplantdesignation

Contractnumber

Date. sample prepared.

4.5Examinationsandtests.Thefollowingexaminationsandtestsshallbeperformed:

4.5.1Densitytest.Densityshallbedeterminedforthreespecimenscutfromthecuredexplosive
sampleusingtheprocedurespecified.inASTM D 792.Hemne maybeusedasanalternateimmersion1,,,” ,,
liquid:Thelotshallberejectedifthemeantakenfromthethreespecimenstesteddoesnotmeetthe,,,.,,

., densityrecjukementsoftable11.
,!.’ ,,

,’,

4.5.2 Stress and strain, or modulti te@. Stress and strain, or modulus,shallbedetermhmdfor
,,, a minimum of fivecutor stampedspecimensin accordancewithCPIA Publication21,

., Supplement/Section4.3.2,October1988,“UnhxklTensileTestsatConstantStrainRate.” Themean
valueofthefivespecimens,testqlforstressatmaximumload(uJandstrainatmaximumload(.e~,or
testedformodulus(EO),shallmeettherequirementsoftable11.

4.5.3ShoreA hardness test. Specimens for the Shore A hardness test shall be cut from the cured
explosive sample and tested in accordance with ASTM D 2240. Specimens having a resin-rich surface
shall not be tested. Hardness shall be determined for a minimum of five specimens. The lot shall be
rejected if the mean taken from the five specimens tested does not meet the Shore A hardness
requirements of table II.

!, 4.5.4 Vacuum thermal stability test. The vacuum thermal stability test shall be determined in
accordance with OD 44811. The volume of gas evolved per gram of specimen shall be within the limit
specified in table II.

4.5.5 RDX compositiontest.The RDX contentshallbe determinedby extractingwh.hacetone,

evaporatingthesolution,andextractingtheresiduewithcarbontetrachloride.‘I’hetestshallbeperformed
intriplicateon eachoftwosarhplesasfollows:
.’

a. Weigh 1.5g ofPBX(AF)-108 tothenearest0.1mg. Transfertoa coarsefiittedglass
extractionthimble.ExtractusingaSoxhletapparatuswithacetonefor24 hours.

6
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d.

e.

f.
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Transfer the acetone extraction solution to a 400-mL beaker. Evaporate the solution using
an air stream in a hood.

Extract the residue with 150 mL of boiling carbon tetrachloride and filter through a
previously weighed medium porosity porcelain filter crucible. Repeat the extraction three
additional times, transferring the solid quantitatively. ,’

Dry the crucibleforatleast1hourat100”C,cool,andweigh.

Calculate the RDX content as follows:

where:

A=
B
c=

Weight of crucible plus residue,
Inh@ weightofcrucible,g
Weightoforiginalspecimen,g

ne average percent RDX of the triplicate determinations for each sample shall be within the
limitsspecifi~intableII.

5. PACKAGING . (

(This section is not applicable to this specification.)

6. NOTES

(Thissectioncontainsinformationofageneralorexplanatorynaturethatmaybehelpfulbutk not
mandatory).

6.1
charge.

6.2

Intended me. PBX(AF)-108 is a high-energy explosive intended for use u a w~head main

Acquisition requirements. Acquisition documents must speci~ the following:

a.

b.

c.

d.

Title,number,anddateofthisspecification

Issueof DODISS tobe citedinthesolicitation,and ifrequired,thespecificissueof
individualdocumentsreferenced(see2.1.1,2.1.2,and2.2)

Whetherafirstarticlesampleisrequired(see3.1,4.3,and6.3)

The facilitydesignatedtoperforminspectionsifotherthanthecontractor(see4.1)
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e. Safety..precautionrequkements(see6,4).

6.3 First article. When afirstarticlesamplek required,thecontractingofticershouldprovide
specificguidancetoofferorswhetherthehem(s)shouldbeapreproductionsample,afirstarticlesample,
afirstproductionitem,asampleselectedfromthefirstproductionitems,astandardproductionitemfrom
thecontractor’scurrentinventory(see3.1),andthenumberofitemstobetestedasspecifiedin4.3.The
contractingofficershould’dso includespecificinstructionsinacquisitiondocumen~”regarding
arrangementsforexarqhations,approvaloffirstarticletestresultsanddepositionoffirstarticles.
InvitationsforbidsshouldprovidethattheGovernmentreservestherighttowaivetherequirementfor
samplesforfwstarticleinspectiontothosebiddersofferingaproductwhichhasbeenpreviouslyacquired
ortestedbytheGovernment,andthatbiddersofferingsuchproducts,whowishtorelyon such
productionortest,mustfurnishevidencewhhthebidthatpriorGovernmentapprovalispresently
appropriateforthependingcontract.Biddersshouldnotsubmitalternatebidsunlessspecifically
requestedtodosok thesolicitation.

6.4 Safetyprecautions.Thesafetyprecautionrequirementsofthe“DOD Contractors’Safety
ManualforAmmunitionandExplosives”(DOD 4145.26h4)areapplicableandshouldbespecifiedinthe
contractasrequiredbytheFederalAcqukitionRegulation(FAR)23.3.

NOTE: When this document is used as part of the description of work to be accomplished by a
‘: Government activity, the safety precaution requirements of “Ammunition and Explosives Ashore”

(OP5) should be made applicable.

6.5, TIM ‘content.The TDI content

(NCO/OH) equivalents(eq)ratioof 1.05
1’1.370.

ea TDI + ea

may”beadjustedtomaintainatotalisocyanatetohydroxyl
~ 0.05.Thetotalpercent‘byweightofPPG plusTDI is

HDI + eq PPI . 1.05 * 0.05
eq PPG 1.00

Sample calculation:

Xg7DI , 0.250 g HDI , 0.375 g PPI

1.05 * 0.05 =
87 g lllIleq 84g HDI/eq 133 g PPI/eq

Y mg KOH/g PPG
56,100 mg KOHleq

x (11.370-X) g PPG

Substitute the laboratory value of Y for the specific lot of PPGandsolveforX. Asacheck,thenominal
valueofX is0.62.ThetoleraneeonPPG percentbyweightshallbe~ 0.2;thetoleranceonTDI
percentbyweightshallbe& 0.012. “
,,

6.6Subjectterm(keyword)listing.
:,,.,,

Castmaterial
Material,cast

‘1
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6.7 Supersedure information. MIL-E-82898 incorporates the following engineering change
proposal (ECP) and notice of revision (NOR):

.ECP NOR
NEDED-351R1 (1/15/93) 504.36R1 (1/15/93)

Custodian: Preparing activity:
Navy-OS Navy - OS

(Project 1376-N478)

Reviewactivity:
Navy-AS

I
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS

1. The preparing activity must complete blocks 1, 2.3, and 8. ,In block 1, both the document number and revision
letter should be given.

2. The submitter of this form must complete blocks 4,5,6, and 7.

3. The preparing activity must provide a reply wlthlri 30 days from receipt of the form.

NOTE: This form may not be used to. request Copies of documents, nor to request waivers, or Clarification of

requirements on current contracts Comments submitted on this form do not constitute or imply authorization to
waive any portion of the referenced document(s) or to amend contractual requirements.
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EXPLOSIVE , PLASTIC-BONDED, CAST, PBX(AF) -108
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REASON FOR RECOMMENDATION
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101 STRAUSS AVE. , (CODE 8420)
INDIAN HEAD, MD 20640-5035
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Defense Quality and Standardization Office
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