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1’
MILITARY SPECIFICATION

PROPEIZANT, CWBLE -BASE SEEET, TYPE N-5

1. SCOPE

1.1 Scope.--Thisepeclfication sets forth the requirementsfor the
manufactureand inspection of double-bme sheet rocket propellant,
Type N-5, in order that a standard product may be obtained.

1.2 Classification.--The propellant eheet shall be furnished in the
followingclasses as specified (See 6.2):

I Claaa 1 Sheet.
Claea 2 Carpet Roll.

. . .2. APPLICAB~ SPECIFICATIONS, STAND/JWS, DRAWINGS,AND PUTKJCATIONS
..

2.1 The folloving specifications, standards,.and Pubucatims of the issue
in effect on the date of Invitation for bids, form a part of this speci-
fication:

sPEcIFIcA!lToNs

mrmARY

JAN-N-2~ Nitrocellulose
JAN-N-246 -. Nitroglycerin
JAN-D4?& Diethyl Phthalate
JAN+-181 - Csndelilla W=
KIL4-3399 - 2-Nitrodiphenylamine

C-mL-C!-17701 - CouIPouridH-101
C-MIL4-17702 - Compound S-202

NAVY

Oeneral Speclfications for Inspection of Material.
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kmmARY

~L-STD-129 -
MIL-STD-1O> -

, ..
BUREAUOF ORDNANCE

NAVORDOSTD2 -
NAVORDOSTD@ -

PUBLICATIONS

ORDNANCEPAMPHUXS

OP 5
OP 400

OKDNANCEDATA

NAVORDOD 7904 -

NAVORDOD 7939 -

NAVORDOD 9375 -

NAVORDOD 9376 -

NAVORDOD 9377 -

Marki.nuof Shluments
Sampli& Proce&es and Tablesfor Inspection
by Attributes

Method of Marking OrdnanceNaterial
SampllngProceduresand,Tablesfor Inspection
by Variables

AmmunitionAshore
GeneralInstructionsfor the Design,Manufacture,
and Inepectlonof NavelOrdnanceEquipment

TalianiTeat for Determinationof Stability
of Double-BaseRocketPropellants

StandardMethods end Proceduresfor the Evaluation
of R~ket Propellantpowder(Ball.i6tite)Type N-4

StandardMethods and Proceduresfor the Heat of
ExplosionDeterminationof RocketPropellantPowder

StandardMethnda and Proceduresfor tti,Strand Burning-
R@e .TWaluationof RocketPropellantPowder

StandardMethods end Proceduresfor the Chemical
-ia of R-t Pmed..l-t PoWer (Confidential)

(Copiesof apeciflcntione,standards,and publicattonerequiredby contractor
In connectionvith epecificprocurementfunctioneshouldbe obtainedfrom the
procuringagencyor as directedby the contractingofficer.)

2.2 Other pkblicatione.--Thefo~ouf.ngpublicatlnne,of the Iesue in effeet on
date of invitationfor bide, form a pert of this ep6cifIcation:

2
.

.
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Code of FederalRegulation, Title 49,”Transportation,
ChaPter 1, InterstateCommerceCounniselonj Part 71-90;
Explosivesand other DangerousArticles,Code 49 CFR.71.1.

(Copiesof the Code of Federal Regulationsmay be obtainedupon application,,
accompaniedby money or@er, coupon,or cash,to the Superintendentof
Documents,GovernmentPrintingOffice, Washington25, D. C. Prices may be
obtainedfrom the Superintendentof Docwnta. )

3. REQUREMNTS

3.1Materiale.--Theraw msterialeused in the manufactureof rocket
propellantunder this apecification ahal.1conformto the requiremmts given
in the specifIcationaIlated in 2.1. In additionthe followingmaterial
shallbe of the grade and type indicated:

A. Nltrocelluloae:

MilitarySpecification,Jk-N-244,Grade A, Type 1,
Processedfrom cotton lintera celluloseunless otherwise
specified,

3.2Coniposltion.--tieproduct ?hal.1contain,in approxinmtelythe apecifled
proportions,all of the ingredlentaI.lstedbelow:

Nitroceilulose(12,@ Nitrogen) . . . 50.C$(by weight)
Nitroglycerin. . . . . . . . . . . . 34.9
DiethylPhthalate . . . . . . . . . . 10.5
2-Nitrodlphenylamlne . . . . . . . . 2.0
CompoundS-202 . . . . . . . . . . . 1.2
CompoundH-101 . . . . . . . . “.. . 1.2
Candeli,llaW= . . . .“. . ..’... “0.2
Total . ... . . . . . . . . . . . . . lKC

3.3“TeetRequirements.--The follovingcond.ltionashall be satiafied.

3.3.1 Heat of Exuloai.on---

A.

B.

c.

A +Int shall be pl~tted in Fig. 1 correspondingto the mean
heat of explosion,Ho, and tb computedataudnrddeviation,
~, both of which shall have been obtainedeccordlngto the
proceduresoutlined in NAVORD OD 9375.

This.point shall lie vithln the regionboundedby.th
acceptancecurve and the horlzoutalaxis.

Tliesamplesfor the heat of explosiontest shall.be taken in
accordancewith 4.2.1.1.

I .“,-, -.’, .:.-,.,”,. .,: 3
. . .

I
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3.3.2StrandBurniM Rate.--

A. The sum of the squaresof those deviations

B.

c.

—. .—..- .—._. . . . . .
,., ,

,,. . .<. ,.X, ... ,

burning‘ratesvh~ch occur in the undesired
the specifiedminimum desiredburningrates at 100F and

of the average
directionfrom

maximum desiredburning rates dt 130% (see 3.3.2C 3) shall
not be greaterth@n 0.000700 (in/see.)2. The averageburning
rates shall have been obtainedaccordingto the procedure
given in NAVORDOD 9376.

The averageof the ranges of burningrate levelsfor each of
the eight nets of five shots shall not exceed 0.050 in/see.
(see 3.3.2 C 4).

Computation

1. Proceduresfor computirigt~ avereQeburning rate of
individualstrandeand for determiningthe neceseIity
of partialretestingof Iota of propellantpowder are
outlinedin 3.2 G of KAVORD OD 9376.

a.

b.

Providedthat strands.a& divided’into three equal
incrementsof length,by the insertionof four fuoe
wires, the criticalvalue ofAro (the difference
between the burning rates of the fasteatand the
sloweetburning incrementsof any strand)as
raferredto in NAVORD OD 9376 is 0.024 in/aec.
for N-5 propellant. The criticalvalue of&r~ (the
differencebetween the burningrates of the two
incrementswhich agree most closely)18 0.018 in/see.
for N-5 propellant. If both valuesare exceededa
second strandmay be burned to replacefaulty data,
as providedfor in NAVORD OD 9376.

Regardlessof the number of incrementsper strand
tbe followingcriterionmay,beused (in a~tion to
procadure(a) when three-incrementstrandsare
=mployed)whenever the range of burningrates for any
group of five completestrandsappearsexceaaive.
The range of the four closestburningrates shall be
divi&d by the raruzeof all five burnim? rates. If

0.358 an extra strand
faulty &ta. ..

the dim?~ionleas ~atio so obtained16 iesa than
may be burned to replacethe

2. The mean burning rate at
temperatureand pressura
shots.at each condition.

each of tbe eight conditions
is determinedfrom the five

,, ... ,. ,.. , ..,... . :.,

4
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3. The mean
with the
rates In

. . .. . , ~..,:,,,,,.
%v’:+$>;,: .. .. . .,~.,,. ~:....;,+ ,-,......,:J .-, . . ,. .! > : .:.. - :, }-. ,.-.>.. ~. ,( ,

.. ’.- .’,

,-. ,.

burningratea obtainedin 2 above are compred
followingrespectiveminimumdesiredburning
the caae of l@F

burning rates in the case

Bomb Pressure,psia . . . . . 700
DesiredBurniu Rate. in/see.

f irlngs, and mexlmumdesired
of 130% firings:

Bomb
900 llCO 1300 1500’Temp., %

Lower Limit - . . ~ . ‘.. . 0.404 0.437 0.454 0.443 ....
Upper Limit . . . . . . . ..... 0.481 0.472 0.421 0.425 1:

Whereverthe nean burning rate at 10~ and at any of the
four test pressuren1s less than the above respective
minimumdesiredvalue,‘thedifferenceshallbe squared;
whereverthe meau burningrate at 13&’F.and at any of the
four test pressuresis greaterthan the above respective
=Imum desiredvalue, the tifferenceshallbe squared;
the sum of the aquareaof the &f ferenceswhich occur In
the undesiredd.irectiou.shallbe obtained.

4. The ran+ of individualvalues for strandburning rate
at each of the eight conditionsof firing shall be
determinedby subtracting‘thelowestrate in each set
of five shots from the highestrate in the respective
set. The averagerangefor the eight sets of five shots
shall be computed.

D. The samplesfor strand burning rate tests shallbe taken in
accortincewith 4.2.1.2.

3.3.3Ml ani Stability.--Theslope of the pressure-tirecurve at 100 min.
as &termined by the procedureIn EAVO~ OD 7939 and 7904, SU not be
greaterthan 1.10 mm of mercury,per minute. The samplefor the Ta.1.iani
test shallbe taken in accordancewith 4.2.1.4.

3.3.4Hoisture.--Themoisturecontent shallbe determinedby the =thod
outlinedin NAVORD OD 9377. The resultingmoisturecontentshould normlly
be 0.30 + 0.10 per cent. Ho lot shall have a moisturecontent greaterthan
0.60 per-cent. The samplefor moisturedeterminationshall be taken in
accordancewith 4.2.1.3.

3.3.5ChamlcalAnalyeis.--A chemi~l aqalysisshallbe carriedout on each
submittedlot. The methods and proceduresshallbe those indicatedin
NAVORDOD 9377. No lot ehal.1have a mean nitrocellnlosecontentgreater
than 52.O per cant nor lese than 4805 per cent. No lot shall have a mean
2-nitrodipbenylaminecontentlessthan 1.5 per cent. The sample for chemical
analysieshall.be taken in accordancewith L.2.1.4. ,.-

3.4Dimensions---

I

6_ .. ,.-— -.-, . .
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1 3.4.1Class 1 Sheet.--Whendeliveredin the foI% of flat sheets,the
sheet shall have the followingdimensionsunless otherwisespecifiedin
the applicablerequisition,contract,or order:

Length ...
width . . .
Thickness .

1.

The thicknessand tidth may vary
sheet.

. . . . 33 inche6’~3 inches

. . . . 4 inches+1/8 inches

. . . . 0.070 to 0~090 inches.

within these tolerancesin any single

3.4.2 Class 2 Carpet Rol.ls.--Wbendeliveredin the f’ormof “carpetrolls’
which are made bs’forming sheets into rolls. these rolls shall have the
followlngdimensionsunl~ss otherwisespeci~iedin the contract:

Thicknessof componentsheet, same as in 3.4.1 above.
Width of roll (parallelto axis) 4 +1/8 inches.
‘Diqter of roll shall be specified-inthe applicable

requisition,contract,or order...

3.5,Appearance.--Thesheet or carpet rolls must be substantiallyhomo-
geneous.and free from,contamlnatiou. .

3.6 Workmanship.-.-Theworkmanshipshall be that requiredby the best
commercialpracticesgoverningthe quantityproductionof analogous
materials,and shall conformto the requirementsdesignatedin this
specification.

3.7 Rework.--qework,identifiedas rejectedextrudedgroin blanksand
known”aetpress Sciapit,shall be.edded to the tirgin stock durfi.gI=lling
in a quantityto be specifiedin,the applir~blere@ieit.ion,contmct, or
order. Sciap sheet from the slitteroperationshall be also incorporated
uniformlywith virgin stock duriti rollir@: Scrap sheet propellantis
not conside~ to be remrk in this specifitition... .

“4.SAMP’IJ NGPROCEIKIRES

4.1Lot.--Unlessotherwisespecifiede8ch lot of Clms 1 sheet or Claas 2
carpetrolls shall consist of not more than 100,000pounds.

4.2 SamPlinS---The Contractorshall providestunplestaken under the
directionof the Inspectorand selectedin a random manner from each lot
submitted,foracceptance.. The eamplesshall consistof one individual
sectionat least 11 inches long by k incheswide cut from each of 50
individualeven-speedrolled eheeta selectedat random from each lot of
sheet propellantsubmittedfor acceptance. Each sample shall have the
long axis of the sectionparalielto the directionof the final (even-

1 speed) rolling. The sheet samples shallbe numberedfrom 1 to 50.

_. AA_ . .. . ,....,.,.’. ,. 7
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Fig. 2 Divis~onO; sheet semP1.einto four individualteat mmplea. Teet SampleA for heat of
explosiondetenni.nation,Teat SampleB for drend burning-ratedetermination,Test
SempleC for moieturedetennimation,@ Test Sale D for @neral chemicelanal.yels
ad Te.lianitest.
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k.2.1 LaboratoryTest Samples.--Fromeach of the sheet sectionsselected
in 4.2 there shallbe preparedfour individualtest specimens,which .sIuLll
be designatedae follows:

Test Sample A.

I
I

.-, .

(

Teat Sample B.

Teat Sample C.
J-

,,

I

Teat Sample D.

For the heat of explosiondetermination. (’lhe
dlmenalonsof these speclimnswill be approximately
1.5 inchesby 11 inches.)

For the strandburning-ratedetermination.

For the moisturedetermination.

For the generalchemicalanalysisand Taliani test.

The divisionof the sheet sample into four Individualtest samplesis
illustratedin Fig. 2. Further detailsare given in the followingsections.

4.2.1;1Test .%implei - Heat of ~ lesionDetermi&tion.--kom the 50 apecimene
(see Fig. 2) obtainedfrom the sheet samples,eight individualspecimensshall
be selectedat random. From each specinm, a portionweighingat least 20.0
grams shallbe reduced in size In a Wiley mill (or equivalent)to pass a U. S.
No. 20’mesh screen. Each of the resultingsamples(8 in tier) shallbe
stored in a separatemoisture-tightcontainerand properlyIdentified,for
example,

Test .%@e A
No. 5

N-5 Lot 1917

,TestSampleA shall be used for the heat of explosiondetermlnationa.

4.2.1.2Test SamPle B - Strand Eurninu-RateIktermircition.--Fromeach
of the sectionsremainingafter.removal.of specimns for Test SamPleA
shallbe cut as many 1/8 to 3/16-inchwide strandsas are needed to
obtalhone satisfactorystrarid.The remain&r of eachof the sections
plus unsatisfactorystrands (if any) shallbe saved for Test Sample D
(see 4.2.1.4). The fifty l/8-inchwide strandathus obtainedshallbe
further cut to a length of about 7 1/2 inchesand the rer=itinsshort

“ lengthsshall be retainedfor Test sampleC (see 4.2.1.3). The

\

resulting7 l/2-inchlong strands shallbe stored in”mlsture-tight
containersand properlyIdentLfied,.for example,

1 Test Sample“B
N-5 Lot 1917

4.2.1.3Test SampleC - MoistureDetermination.--Eachof the short
lengthsof 1/8-inchfide strips remainingdt$r tb PreP=ation of.

I Test Sample B “(see4.2.1.2) shall be cut to a @@h of 3.0.inches.

I
I . . . 9.,..—=—. -,:----- ;.,..,.
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Then each of these len.tihsshallbe furtherreducedin size by cutting
into approximatelyl/8~inchcubes. The resultingmaterial(a~ least -
20.0 grams in weight) shallbe thoroughlyblended,stored
tight container,and properlyidentifled, for example,

in a moisture-

Test Sample C
N-5 rat 1917

Test SampleC shall be used for the moisturedetermination.

4.2.1.4Test Sample D.- GeneralChemicalAnalysis.--Fromthe material
remainingafter the preparationof Test SampleB and Test Sample C, a
sectionweighingabout 4.0 grams shall be selectedfrom each of the
.50 samples. These sectionsshall be reduced in size by one of the
methodsdescribedin NAVORD OD 9377 and blendedthoroughlyto give a
uniformsampleweighingat least 150..grams. Test SampleD shall.be
used for the generalchemicalanalysisand the Talian.itest.

4.3 LaboratoryTests.--StandardLaboratorytest shallbe made on each
submittedlot of propellantat a laboratorydesignatedby the Bureau of
Ordnance. The methodsand proceduresshallbe those indicatedin“the
NAVORDOD’s cited in previoussections. Alternatemethodsand procedures
may be used at the discretionof the inspectoror contractorprovided
that such methods shall have the approvalof the Bureau of Ordnance.
Moistureand nitrocellulosecontentsshall be determinedby the methds
specifiedin NAVOIUIOD 9377.

5. PREPAMTIONFOR DELIVERY

5.1Packing.--Thepropellantshall be packed in a suitablebox,
constructedand I.shelledin conformancewith’applicableregulations
of the InterstateCommerceCommission. The box stillbe acceptable
for transportationby common carrier. The shippinEbox and:manner of’
packingstillbe Indicatedin the applicabler;~ui;ition,contract,

I or order. The Bureau of Ordnancemay specifythe type box and manner of
packingto be used. .

5.2Marking.--Each shippingbox shall be mirked in confo~nce with
applicableregulationsof the InterstateCommerceCommissionand shall
be Iabelled“SmokelessPowder for Rockets”, “sheetpropelhnt, me N-5,
Lot No. “, and shall in additionbear the contractor’sname,
the contractnumber, the net and gross weight.

5.3 Descriptionsheetsaud Te”streporte.--A descriptionsheet covering
the manufactureof the sheet powder and includingthe resultsof all
tests shallbe prepared. Descriptionsheetssubmittedby the contractor

lo
... ,.:? .. .... . ......

‘ . .-. ‘:. .
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shallincludeonly that portionof the manufacturingprocessfor whi’ch
the contractor19 responsible. Three copiesof the descriptionsheet
and tent resultsshallbe forwar&d to the Bureau of Ordnance,Department
of the Navy, Ifnshington25, D. c. Two copiesshallbe foruardedto each
of the following:

A.

B.

Co~nding Officer
U.S. Naval Powder Factory
IndianHead, Maryland

Commander
U.S. Naval OrdnanceTest Station,Inyokern
China Lake, California

Att.n: code40.

5.4ShippingDestination.--Shippingdestinationshell be furnishedby the
Bureau of Ordnanceupon acceptanceof particularlots involved.

6. NOTES

6.1 IntendedUse.--The,rocket propellantpowder coveredby this specification
ie inten&d for use in the proceedingof propellantgrains for various solid
fuel rockets.

6.2orderi~ DSta.--Procurementdocumnts should specifythe followlng:

a. Title, number,and date of this specification.
b. Class required(see 1.2).

6.3General safetyprecautions.--Themanufactureand handlingof“thisrooket
propellentpowder involvehazardousoperationsand, therefore,require
suitablesafety precautions. The contractoror manufactureris referredto
VolunEs1 and 2 of Bureau of OrdnancePamphletNo. 5--AmmunitionAshore, for
guidancein matters involvingsafety,connectedwith amm~ition and ex-
ploeivee. Uee of this specificationshallnot be so construedas to
relievethe contractoror the manufactu”~rof responsibilityfor the
safetyof his operations.

m’mJE .--When Governmentdrawings, specifications,or other data are used
for any purposeother than in connectionwith a definitelyrelated
Governmentprocurementop=ration,tti United Stites GovernmenttberebYincurs
no responsibilitynor any obligationwhatsoever;and the fact that the
Governmentmay have formulated,furnished,or in any v&y supplledthe said
drawings,specifications,or other data is not,to be regardedby implication
or otherwise”as,in any manner licensingthe holder or any other person or
corporation,or conveyingany rightsor permission,to manufacture,uee, or
sell any patentedinventionthat may in any “waybe rekted thereto.

.. . .... . .. .. . .,. , ... . .... . .. . I-1
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