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1 September 1955
Superseding
JAN-P=231
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13 April iS45

1. SCOPE

1.2 Classification. - Propellant powder covered by this specification shall
be furnished in the following types, as specified:

< Gylindrical mﬂf'}n]a—mrfox’ated grains

Jpe
ype 1I - Cyli.ndrical single—perfomted 5raims

"3 -3
1
|

2. APPLICABLE DOCUMENTS

Z.1 The following specifications, standards, publications and drawings of the

“~

iuue in effect on date of invitstion for bids, form a part of this
specifications

JAN=D=98 - Diphenylamine
TAN_L_V&E — Grephite (For Use in Ammnition)

vrysI— 4 ) = —priem YT

JAN-P-193 - Pot.assium Sulfate (For Ordnance Use)
JAN-E-199 - Ether, Diethyl

\-/

JAN=KN 2414, - Nitrocellulose {For Use in Explosiv
JAN-F-27C - Powder, Propellant, Cannon
JAN-A-L63 - Alcohol, Bthyl (For Ordnance Use)
MIL-L-18618 - Lead Carbonate, Basic, Dry (For Ordnance Use)
STANDARDS
MILITARY

MIL~-STD-129 - Marking for Shipment and Storags
PUBLICAT IONS

NAVY
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BUREAU OF ORDNANCE

Packing Bex Mk 7 and MHeds, excapt Med 1

{Con: oples of specificatiens, =tandards, drawings and publicatiens required

by contractors in connectlon with specific procurement functions should be
obtained fram the precuring agency or as directed by the comtracting officer.)

2.2 Other publications. - The following publicatien, ef the issue in
ol fart an Aste aAf dmnvitatiam far R da Poavena 2 Trovt af thide srnand PLacnt{ am e
A ALCWwWY Wi UWURVL wa il Vb VERVAVIL AW L.A.JQ’ - VL g & W L .L Vil Byc\.;‘;\-‘h;vu.

49 CFR 71-78 - Transpertatiem,

[ R I g Ry aved pup
LA MIWDAVED AU VWIOLD DURlIpTIVUD ATTLVIGATT .

(The Interstate Cammerce Comrissien regulatiens are now a part ef the Cede
of Federal Regulatinps (1949 REditiemn-Revised 1950) available fram the
uperintendent of [Decuments, Government Printing Office, thhingtcn 25, D.C.
=~

L_ 12 =2 20 D Y QLN -,)

Su
Orders for the abevse RIQ W R
vI'GEeTs 40T Ulic aoeve PpuollLT catien should cite Sty urn {L“lc \ncv. $7>U

3. REQUIREMENTS
3.1 Materials

3.1.1 New Manufaclture. - The raw materials used in the manufacture e

< 4
prope;lxnt shall cenferm to the applicahle specificatiens listed im 2.1 for
the types, grades and classes indicated belaw.

Diphenylamine - JAN-D~938
Graphite (Fer Uss in Ammm‘tien) -~ JAN-G-1
Potassiut Sulfate {(Fer Urdnance Use) - JAN-F-193, Grade A
Ether, Diethyl - JAN-E-1%G, Grade A or C
Nitrecelluiose ’Fer Use in gxploaiVea) - JAN-N-2i4, Grade A
Alcehel, Ethyl (For Ordnance Use) - JAN-A-463, Grade 2
Tand Neavhamata Doeda Thew [ Dam Ordnamcs MNMaa) L MTYT T 1124908 /2Nwa)
ATRU VR UVVIIAUVT g UEOdvy Uiy TV VIUNARLVDS UDT/ - Mlirmdr~liOoLAO \IWIU e
3.1.2 Rework Manufacture. - Pyrecellulese prepellant may be manufactured
under this specification using previeusly accepted pyrocellulese prepellant

as the base material. Prier to use, the Naval Ammumitien Depot fcrw%rding the

mmsad s Nt b o o Acrm P __&:-r:-&-__ <4+ =L 2 1 2a__ LA a._._ 4 Y s
POWQEr Juwrnadisaes evidence of SidLlSidlLAry 31a0lllly (OV a4yS at O;.) v/ Qa

this evidence is used as appreval fer reworking. Additien ef materials described
in 3.1.1 is permissible during precessing te meet manufacturing and cempesitien-
al requirements.

N
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j MII~P-231A (Nord)
3.2 Composition. - Pyrocellulose propellant furnished under this
speczi‘icatmn shall be a uniform ether—alcohol collold of nitroceliule

Lo de smaatflar -hn'n 'hn

of stendard qua11ty. No substa.nce, except as hereln specilied,
incorporated into the propellant or ils component perts during mamufacture.
ents listed below in the - -

The propellant shell conmtain il of- the—ingredien
specified proportions:

Table I - Chemical Composition

0,050 inch and below 4Ab 050 inch
Nitrocellulose 100 parts _ 100 parts
Diphenylamine 1.0 + 0,10 parts 0.5 + 0.05 parts
'Iotal Volatiles = *
lead Carbomate, Basic 0.75 + 0,15 parts** 0.75 & 0.15 parts**
® Total Volatiles shell not exceed the maximum &3 shown by the curve of
total volatiles oo Fig. 1.

3.2.1 Grapcite. - If & grapuite coating is reouired, the content shall be as
specified in the contract or order,

ate, = If incorporation of potessium sulfate in the

2 % 9 Datoeceivim \1fa

PRy <y Juhc-aoJ.mn Sild
propellant is reguired in the contra.ct or order, the content shall be within
0.30 parts of th ount specified.

3.2.3 Total Moisture, - The total moisture when determined by the procedure in
4,3,6 shall be 0.60 * 0,40 per cent,

3.3 Hest Test at 13L.5°C. - When subjected to the.test in £.3.3, the
propellant shall not change the color of normal metiygl viclst tsst papsr
to the standard salmon pink ccler in less than 1 bour, and shall not
explode in lsss than 5 hours,
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3.4 Surveillance Test at 65.5°C, - Unless otherwise specified, the pro-
pellant shall pass the 65.5%C surveillance test for its particular web
thickness. Acceptance, however, shall not be deferred pending completion
of any surveillance test.

3.§ Rallistic Reouirements. — The propellant shall comply with the dallistic
reguirements tor tne calioer of gur covered in the contract or purchase order
as prescribed by the procuring agency or bureau.

3.6 Grain Reovirements. — For the respective types in 1,2, the grain forms,
dimensions ana compressibility shall comply with Specification JAN-P-270,
except for the average compressibility which shall be not less than 35 per cent.
Additional restrictions on tne grain dimensions may be imposed at the
discretion of the contracting officer to contrecl ignition and bulkine cnaracter~
istics of the propellant. The compressibility test snall only be made on special
reouest of the Bureau of Ordnance, or at option of inspecting laboratory,

3,7 Processing

3.7.1 Process Approval. — Details of the process of manufactwe ancd the
equipment to be used by contractor shall be approved ir writing by the bureau
or agency concerned before the contractor proceeds with manufmcture, Apny
deviation from the approved manufacturing process must be submitted ir writins
to tne bureau or agency concerned and receive written epproval prior ito use,

3.7.2 Dehydration of Nitrocellulose. - Nitrocellulose which has been accepted
for the manufacture of propellant shall be dehydrated with alcohol to
tnoroughly remove water, leaving no more alcohol than that recuired for mixing,
At least 1 pound of alconol shall be used fer each pound of dry nitrocellulose

in each pressing.

(=2

3.7.2 Mixing. — After dehydrating, the blocks of nitrocellvlose shall be
broken upr and tnen thorougnly mixed with the solvent in suiteble mecharnica
mixers, Tne necessary amount of ether to be added is determined by climalic
conditions, the number and character of overations after mixing, and the caliber
of tne rropellant that is being made; it snall be not less than A4 per cent of
tne total amount c¢f solvent used in mixing, Dipaenylamine of erproved purity,
in tuoe amount required, shall be dissolved in ether and added to the charge.

The responsibility is upon the contractor to use the provortion of solvent which
with nis other processes, will result in practically perfect colloiding, as

shown by the ¢“rand as it issues from the graining press being of uniforn
texture, free from spots and bleuishes. The mixing shall be continued until

the solvent is uniformly distributed throughout the mass, Clcan scrap may be
revorked separately or by addition to fresh materials in the mixers. The re-
working of dirty scrap is not permissible., The necessary amount of diphenylamine,
or other component required to be added to produce specified percentagzes in the

finisned propellant, shall be incorporated in each mixing charge.

o}
e 1
i
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J
3.7.4 Pressing, - The material coming from the mixers shall be blocked and
strained for the removal of lumps end any foreisn material before going through,

ines mroee rallaiA eho” "hn nroacend tnranoh A\ae gnr‘ r~~1f

AY im tho pre
HETOoOOTU vl U

Vi LLL, vdic, ’iA GLJ. Allls yl COoQe Thc VUALALVAM Ollay L vCe
vitn such un1forq1tv as will produce the standard grain required. The area of
the screen holes of toe die must be at least 1"L tlmes the area of the cross

section of the die,

Q2 7L Nrevine - Mho spe
Sef e Miriiltoe

that the oropellant shall be sub1ected tc a itable SOIVent Tecovery process,
follovwed by a period of drying in air-dry nouses. When the invitation for
bids is so worded as to allow it, proposals or zlternative proposals may be
submitted for the propellant dried by different processes, sufficiently

RAoerrinad tn normit thair offort imAan the mransllant end therefnre their
MU oWl LAUVD W v l-‘/l Tk v wiil &d “ilTTWV u.yvu Vll\' lJJ \-LIU-L.Lui \l, [=PYRVY Vil A wvaAa VA o Viis dd

peruissidility, to be judsed. A4l1 svch processes, as for instance, '"water
drying," must cenform to the general principles of the standard process;

tnat is, such initially mild treatment and gently progressive increase of
tenperature (with rigid maximum limits) as may be adjudged sufficiently favor—

able to the production of & first-classe finished nrnho?1unf Pronellant
ac.it Le producilion oI & SV—=C.as8s Il1nisned pI elriani, = elially

manufectured under any such allowed alternative cof drglng must, in the absence

of special exceptions in the contract, meet all the tests herein described

in order to be acceptable, The standard drying practice, reguirec unless other-

wise sne”i‘ipd in the coniract or order, shell be as follows: 1ne propellant,
ter oraini ng may be n‘lsnpﬂ gt once in the solvent recovery ,:nnarnruq

altler [= P PP

but thae temperature and other conditions of t*eatmont therein must be so mild
at first and so gently progressive that ro harmful effects shall be produced
in the propellant,and in no case shall tne temperature in solvent recovery

‘eed 55°C., The propellant shall then be finally dried ir eir in dry houses
. a temperature not exceeding ‘5% C. A recording thermometer shall be suitably

located in each dry house. At least two maximum and minimum thermometers shall
be placed in the propellant, one in the hottest and the other in the coolest
part,and daily temperature records shall be kepi. Upon completion of the drying,
tne heat shzll be turned off and the propellant allowed to cool to a temmnerature
below 359C,

3.7.6 Hencling. - The propelilant and its siancard ingredients shall at &ll
times pe protecied from the action of direct suniigit and acid fumes.,

3.7.7 Sorting. - The propellant shall be sorted thoroughkly sc as to remove

racked, distorted, sbort and long grains and any otherwise deformed grains.
This provision applies only to 8 inch grains and larger.

3.8 Description Sheets. - With every lot of propellant submitted for
acceptance, the contractor shall furnish, on official blanks, eight copies of
a description sheet giving & complete history of its manufacture together with

chemical and physical analyses,
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4o QUALITY ASSURANCE PROVISIONS AND TEST REQUIREMENTS

.1 Lot Size. - The lot size shall be a maximum of 165,000 pounds unless
...... P ad L &b

otherwise specified in the contract or order. When cross-blends of sections

are requested, a meximum of 650,000 pounds will be permitted,

~ 4,2 Sampling arnd Inspection, - This shall be done in accordance with
Specification &L—P—Z?O. If the lot is made up of more than one section, the
include at one sampling from each section.

E
C
-
[4¢
Ul
o
F
-
-
;..
;_
G
¢
("1
[
[¢]
[\
w
[

4.3 Test Procedures, = For MNavy purchases, the tests shall be conducted at
Goverpment facilities unless otherwise specified in the contract or order.

4,3.1 Ballistic Tests, - Ballisiic tests snall be conducted as specified by
the procuring agency or bureau for the particular caliber involved,

4,3,2 Compressinility Tests, — The nrocedure described in Specification J A
P-270 shell be employed to determine compliance with 3.6.

5 Q 3.3 Hepy Test st 125,§° - The procedure described in Specification
AN-P-270 shall be employed to determine compliance with 3. 3.

L,3.4L Surveillance Test at €5,5°C, -~ The surveillance test shall be con-

ducted as indicated in NAVORD O.F, 5 for Navy purchases. For Army purchases,
this test is for information purposes only.

Ao oo

4,3.,5 Form, Dimensions and Compressibility of Grains, - Complience witn 3,6,
wqen recuired, snall be determined vsing tie procedures described in Specifi-

loisture, - Trancsfer o weighed portion of 100 te 200 em. of the
00-ml. pelloor flask and add 200 ml, cf carbon tetrachlorid riil
portion of e moisture tube (see 11~ 2) vith carbon tetrsa nlorlde

2133 fu-nr; C+armAnwA
Acliidll LyDC Svadulld

51016 in ?nraretmc snown
o0 of tae condenser to
ne of a suitaple steam or

Tee - oand AANAANeaw m{‘ +
te I jRE S < [ SR

)
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asl1d e rseJ waenever p
cl L
ur at ‘he flask oy In!

Q
o the
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falls from tune end of the condeunser at the

€
d Cantinyve tne dictd11nstinr 1t t

wn tn three ArnTc e
vUltuL LiiuT VIIT Ul OoL4d L..A-bj.‘lll wivlid b)lc

ut €,
water bath so tnan tn dist
A vwwy vy vial CG il U'11 l'CJ
Jater layer in the measuring tube rewmains constant for three successive readings
taizen at 30-minute intervals., Disconnect the apnar2tvs and wasn the water layer
witn fresa carpon tetracnlorlae from a burette at the rete of aprroximately
5 ml. ver minute, until the volume of the water layer becones constant, Tnis
f\" ~ AT

Mmen2lly ramires 25 tn €N m1 Af ravrhan toatrariilaride TieaR tha NAInt -
Woualldy 4 cunilr'esS &~ viyg v Tl e Ui LAl VULl VO VI GUILLUL 4dUT o _LLCC\..( ValT  Judiliv Ul Uil

tact of tie top meniscus with the wall of the tuvoe and tne highest noint of the
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o;cr meniscus. Determine the differencs in these readings and record this
as the volume of water found.
Percent total moisture = 100 V
W -
where
¥V = volume of water
¥ = welzht ol sample.
In the event that the volume of water distilled over is 0,2 ml. or less,
2 satisfactory reading cannot be obtained. In this case, add, by means of an
accurate pipette, 1.00 ml, of water t¢ the gredunted portion of ine measuring
tuoe, then read, and correct for the volume of water added.

4,3,7 Chemical Analyses. - Since the chemical composition of the propellant
will vary with tne addition or omission of the oplional materials potassium
sulfate, lead carpbonate and grapnite, the requirements in 3.2 nave been shown
as parts instead of per cent, Tne analytical procedures described in subse-
vent sections, nowever, yield results as percenteges. For purposes of determin-
ine conformance with the regiirements of 3,2, 3.2.1 and 3.2.2, corrected values
celculated in accordance with &,3.7.6 shall be uvsed.

4,3.7.1 Lipnenylainine — lew Powder, - Weigh accurately a sample of 5 gm, of
tne propellant into & 250-ml, lipped beaizer, The sample may be in whole grains,

if small enough to give a fair sample, or in slices of medium or larger crains,

Yix 10 . , ;
ix 10 ml, of glacial acetic acid and 20 ml. of nitric acid (sv, gr. 1,42) and

“rur on the propellant, Cover the beaker with a watch-gzlass and place on &

seam bath at avrroximately 959C for 1% hours, It is necessary that the above
guantities of acid be sirictly adhered to, by using either a pipette or eraduate
for the measurement., The powder dissolves completely with copious evolution

of red fumes. The time and temperature given will allow 211 red fumes to be
dissivated without too much reduction of volume, and tnis is the end to be

attained, as thne nitrc compounds have 2 tendency to crystallize ont if the solu-
tion is evanorated toc much or it it zllowed tc stend too lons after rezovel
from tne stear batnh, Whenever such crystallization occurs, results eare siiontly
low, Immediately after heating on tne steam bath, cool tnF solution, being
cereful not tc aritate, and pour intec 75 ml. of dl’tllied water wnicn has peen
cooled to 15°C in & 250-m1, slass-stoprered Er1enmeyer flas«. wasn the bealer
with water so that the solvtion, including wasnings, will be approximstely 120 mil.
Shake tie flask well for about 2 minute% and allow to stand overnirnt, rilter
the nitro compound on ar asbestos mat type filtering crucible vrepzred by washing

VIIC 1id Vi WU LW MU Uil SvUS 8 P B i ¥

with 10-per cent nitric acid and 1gn1t1n Viash the nitro compouvnd six or seven
times witn water contzining 1 per cent of nitric acid, dry at 100° to 105°C for
1 hour, cool in a desiccator, and weigh, Place the cruc1ole in & small beaker,
add 10 ml. of acetone, and allow to soak for 15 minutes, Place the crucivle on
2 suction flasy end wash with small quantities of acetone until nitro convounds

SuL vavii 4 & 2illca L4 Lledl o L pos~

are conpletely removed. DUry the crucible at 1009 to 105°C for 1 hour, cool inm
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n desiccator, and weigh, Calculate the loss in weight as nitro compounds,

The factor for conversion of nictro compound to diphenylamine, using the
quantities of acid stated above, is 0.4259.

Percent diphenylamine = 42.59 A
W

A = wei~nt of nitrocomvoand
W = welsut of orepellant.

N
d

nl.vﬂeh — Mranctor E ome af the oTours ingd
UWUL L ,- +l QlIOoA T ILLO. vl Vil %J\I A\

»lro
Lzdenburgz flask and add 200 nl. of 15+ NaOH solu-

esn) litre
tion. Connect flask to the condenser wnicn projects into a 1 litre separatory
funnel. ~rass & current of steam throuch the NaOH solution and distill at a rate
of approximately 7 ml., per minute, see figure No, 3. HMaintein the volume in the
sample flask at approximately EOC ml. Tne temperature of the distillate should
not exceed 309C, After approximately 800 ml, of distillate have been rol1ected
in a 2000 ml. separatory funnel (tlme will require about 90 min,) disconnect the
condenser and steam zenerator. Add 75 nl. of methylene chloride to the distillate
throvgh the condepser., TRemove the condenser. Add 10 gms. of Nall to the dis-
tillate, Stopper the funnel end shake vigorously for one minute. Allow the
ligquids to separa;e for epproximately 15 mirutes and transfer the methylene
chloriae layer to a 500 ml. iodine flask, hkepeat the extraction two additional

iimes with 50 ml. portions of methylene chloride. Collect the solvent fractions

s Y A -

in the 500 ml, iodine flask. ZEvaporate the solvent in a well-ventilated nood

with & stream of dry air. Dissolve the residue in 7?5 ml, of 70- acetic acid
and cool to 15°C. Add, by pivette, 25 ml, of 0.2 N bromide-bromate solution.
Add 10 ml. of 1:1 HCl and stopper the flask lmmedlately. Seal the stopver with
& few drops of 15% KI solution and swirl the flask and contentcs for 75 to 90
seconds, Immediately add 15 ml. of 15% KIsolution through tne fumnel neck of
the flask, Avoid veniing the flask during the addition of the KI. Swirl the

flask and contents witn the stopper in place, anc then allow tc stand for 2
minutes and titrate with 0,1 X standard BaQSZOg to a starch end point. Make a
tlank determination or 75 ml. of 70+ acetic acid employing the same procedures
and reagents uset for the safnpie determinations,

Percent available diphenylamine = 2.115 N(B-V)

]
where

B = ml, NapSp03 consumed by blank titer

V¥ = ml. Na25203 consumed by sample titer

N = normality of NapS5203

W = weight of sample

4,3,7.2.1 Solutions Reguired, -

{a) 15% KI solution ~ Dissolve 15 grams of KI crystals in 100 m), of distilled
water, Prepare fresh daily.
(b) 70#4, by volume, acetic acid - Mix 70 ml. of slacial acetic acid with 30 =l,
of distilled water.

Cco
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4,3.7,4.1.2 Prepa ration of solution tubes. — Place 10 clean dry steel balls,
5/16 inch in diameter, end 50 ml. of dlbutylphthalate reagent into each of a
series of cleean dry sclution tubes (see fiz. 3)., The dibutylphthalate reasgent
mar ha AARAR +hematt dr A ameTT1 Litmenl addlhnm her e amoee mal m mmmm At nd Vi Aam Aw
diay UT auutu L VU a dwald LULIel Blilllel LY Licdldds Ol a Xlaluatecu Cylipuel vl
from an sutomatic 50-zl. delivery device provided with a larger-normal outlet,
Clean the inlet of eech selution tube with apsorbent cotton held by steel forceps.

U51ng the forceps, insert a wad of pyrex glass wool, or equivalent, (adbout 0.2 gm.)
1n the 1nlet of each tube at such a point that it w111 not be in danger of 1a111ng

v anA +imm mnvam + 3 s VY e o * -
J-ubU ULLC »uuc alu d.\: LIIE Dawlc L .LI-UU N.L e vOU C
means

i
stopner that is to he enhqpmmnf“lv in Ry ay
tubingl attach each solution tube to the manlfold of a ocklng dev1ce 1 1de an
oven maintained at 859C. Attach to the menifold & vacuum line assembl (see

¥ig, #) and a vacuum pump which is capeble of consistenly mainteining & vressure
TarshRAan vmacasima A mesT A A LU o WA I A N Ty

luuuucx pressure tubing saould have & 3/ l6~inch bor €, )/ 1é-inch wall, Se
5-cm rieces for connecting the gless tutes to the copper manifold., Cut off a
number of pieces, boil these in 5-percent sodium hydroxide solution for 10 to 15
minutes, wash thoroughly, and dry at 100°C, The rubber tubing should be examined
after each total volatile determinetion and replaced when necessary,

SE LUULG-LL WJ.LU. u.w bUIn
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“The oven should be fitted with e rocking device and electric motor. By means
ci the rocking device the tubes are tilted back and forth tharough an angle of
aprroximately 90° at the rate of 12 comrlete cycles per minvte., The over desig-
nated as Catalog No, 95105-4 by the Central Scientific Co, has been found satis-
fectory and should be provided with a safety latch to replace the regular latci.

A steam oven, if evallable, may be used in vlace of an electric oven.

el

“Vacuum line assembly should be as shown on figure 4, The air and veapors from
ihe solulion tubes are passed tarough a T-tube leading 1o e lcieod gage, & T-
t+t1hine lesdine “hv‘n'noh an 9c7\17~9+n1~ 'h\?'?‘l:. T £371%eR with Arierite to 2 neondle
bl ol i g SRR et St =) ddd WU P R A A d - ddd v Wl vad \MLULLHU, AL
valve E, & three-way stopcock F. a 500-ml. ausorption bottle H containing silica
gel, & trap D, a T-tube leading o a stopcock G, and a pressure regulator C. The
boctle drler;te I serves to dry the eir whlbb is admitted to the tubes in the
OVEL, Lne needle valve I permite & mMulL closer conircl of the pressure during
the initizl stage of the evacvation tnarn can be obtzined by stopcock E, The

+

three-w2y stopcock F serves to aumlt nltrognn to the tubes in the oven., The ab-
sorption bottle of silice gel X 1s included tc absord the volatiles from the
powder and thus make 1t unnecessary t0 change the oi 1 in the vacuum pumn irequent-

Ve mi. ~Y13 A mnl wmener mAamama Larnmd v -~ A blha denlhVdde AP -—r sy v
Ly e 44l QdlliLo CJd L.UG-) CL.UIUC J.uC.L.LCLbJ.YC Gb bllU'Ll U.V LUC L UL.L&UJ Vi uuc ¥&L UL
mump to exhaust the sytem to 1 mm., or less., If this happens, the silica gel

hi
should be replaced with fresh material, The trap D serves to keep dibutylphtha-
late reagent, in the pressure regulator, away from absorption bottle H in case
stopcock A is accidently closed when the vacuum pump is stopped. The stopcock

G serves to admit air into the vacuum pump and vressure regviator after the tubes
heve been filled with nitrogen. The regvlator G, containing dibutylphthalate

reacent serves to uaintain the desired interior pressure.
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(c) Starch indicator - Slurry 2 grams of soluble starch in 100 ml. of cold
distilled water. Pour the siurry into 1500 ml. of boiling water, Cocl., Add
0.1 egm. of mercuric lodine to stabilize the solution,
(d) 1:1 HCl - Dilute 50 ml. of reagent grade concentrated HCl with 50 ml. of
water. o o e
(e) 0.2 ¥ bromide bromate sclution - Dissolve 30 grams of EBr, 5.5 grams of
KBrO: anu 1 gram of KOH in 1 liter of distilled water.
(£} T.1 ¥ EapS5305 solution - Dissolve 25 grams of HasS,04. 5ﬂ~0 and 0.2 gms.
of XNa2C03 in one” liter of water., Allow the solution to {and 1 “week before
standardization,

4.3.7.2.2 Standardization. - Welgh accurately 0.2 grams of HBS X2Cr0; and
transfer 1t to & 250 ml, iodine flask, Dissolve the crystels in 50 ml. of dis-
t111ed water. Add 10 ml. of 1:1 BCl and 15 ml. of 159 KI solution; stopper the
flask and allow to stand for 5 minutes, Titrate with the NapSp03 solution to &
starch end point,

armalityv af NanSolh = ]
Normelity of NepSp03
L049035 V
where
W= veight of E20r207

3.7.2.3 Apparatus Required.

4,
) ladenburg distilling flask, Capacity 1000 ml.
) Separatory Funnel, capacity 1000 ml.

\

/

Crinanl Watan nnﬂcnoaw Wlectris ﬂnnf er
i Ci, o
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250 watts,
(d) Electric Heater, Central Scientific Co. - No. 16595, 750 watts,

4,3,7.3 Graphite, - Place the crucible used for the determination of
diphenylamine (see par, 4.3.7.1) in & muffle furnace or in an inclined nosnion

u&yu&u;;uu“uv A\ www T/ Pey = v - e = o enE 2L L
over & gag purner anc heat strongly until all carbonaceous material has
disappeared Cool the crucible in a desiccater and weigh., Calculate the loss

in weight ae perceniege of graphite in the sample as received,

§,3,7.4 Potal Volatiles, -

4,3,7,4.1 Preparation for test. -

4.3.7.4.1.1 Dibutylphthalate reagent., - Prepare a large guantity of dibutyl-
phthalats reagent containing approximately 1 gm, of dinl_ngnv]a_mige per liter

as follows: Dissolve the desired quantity of diphenylamine in a small quantity
of hot dibutylphthalate. Pour this solution into a large volume of dibutyl-
phthalate and shake this solution vigorously. When tested separately in the
solutiop-evacuation appratus it should lose less than 10 mg. It may be

necessary to pretreat the dibutylphthalate as follows to meet this requirement.

Heat the dibutylphthalate for 2 hours at 145° to 150°C while bubbling dry air
through it.
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of 1 mmn, or less. Close stopcock G. With stopcock A oper and stopcock B
and needle valve E closed, turn on the rocking motor and vacuum pump, and
evacuete the tubes to a pressure of 1 mmn. or less as indicated by the McLeod

sage., 1Inis pretreatment orocecure is accomplished very easily because the
evacuation is started when the didutylphthelate reagent is still at approxi-
mately room temperature., The lov boiling impurities are removed graduslly at

1 mm. pressure as the temperature rises, At the end of 1% hours, stop the
vacuum pump and rocking wotor, oren stopcock R cautiously, and admit dry air
slowly by graduzlly ovening the needle valve £, If air is admitted too rapidly,
the wads of pyrex wool, or ecuivalent, may be drawn into the solution tubes.
dearing a pair of gloves, remove the solution tubes from the oven, leaving the
5-cm, rubber comnecting tubes attached, and place the solution tubes in a wire-

screen tray (see Fig. 5). Immedlately insert small oprotective drying tubes
(see ¥iz, 6) and allow the tubes and contents to cool to room temperature,

This will reouire from 30 to 45 minutes. The small drying tubes will prevent
the admission of atmospheric moisture during the cooling period.
izht of sclution tubes. - The deter-
SOlUthQ tube involves tne measurement
owders containing 1 to 2 percent total
system. Therefore, the weighing erd

+

1%

hewe ranlad A :
S 1AaVe Co0iel o T

0

t P ed, e ned, to prevent
ion of atmospherlc molsture by the very dry dlbut}lnbthalate reagent,
ti

(e
ey
E
o
e

4.3,7.4.1,% De

ter
mination of tne los
of a decreese of 20

er W -

on tubes and insert No. 1 cork stoppers, Wipe the tubes with a wet

st A~ sk 14 -
t do not rub) with a clear dry cloth which is sub
Qs

v
A N
e of glearlnz tne tubes remov1ng

tantiall

I X'l

content of the air. Place the qolutlon tubes ir a wire-screen tray, cover them
with a cloth, and allow them to stand near the balance for at least 3C minutes,

At no time efter = tube has been conditioned shouid it be touched by the fingers.

*Small protective drying tubes—1€ are required, These tubes contain indicaling
drierite {or eguivalent), Store them in a desiccator when not in use, Keep the
drierite anhydrous (blue) by occasionally putting the tubes in an oven at
1300 to 150° overnight.

11
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In putting a tube on the balance to weigh it, handle it only by its’inlet tube
after covering the latter with a small piece of tissue paper. Place each
solution tube in a wire tube holder (see fig. 7) and weigh.

L.3.7.4.2 Test Procedure

4.3.7.4.2.1 Small Grains. -~ For specimens consisting of small grains where eacn
grain weighs less than 0.2 gm. take approximately 2 gm. of whole grains of pro=-
pellant, for eacn determination. weigh the samples to the nearest (U.01 gn. in an
aluminur weighing dish, place them in a series of small weighing bottles, and
stopper the bottles immediately. weigh 2 or 3 of the tubes accurctely for use in
making blank determinations; i.e., determination of the small change in weight
that occurs when the tubes of dibutylphthalate reagent are heated and evacuated
under the same conditions that prevail in the analysis, makf these weighings,
as well as all other accurate ones, by using a counterpoise® (fig. 8) on the
righthand side of the balance. Keep this counterpoise near the balance soc that
it will be nractically in equilibrium with the prevalling conditions of tempera-
ture, pressure, and humidity. Do not wipe tne counterpoise when the solution
tubes are wiped. Make at l2ast two blank determinations (the first and eighth
tubes) if a total of 8 tubes are being used, but make at least three blank
determinations if a total of 16 tubes are being used {(the first, eignth, and
sixteenth tubes), Adc the weighed samples to the tubes and weigh the tubes
accurately. From each tube remove the cork stopper, remove the wad of
pyrex wool with forceps, add the sample with the aid ol a small metal funnel
having an outlet of approximately § mm, outside diameter, reinsert the wad of
pyrex wool, or equivalent, weigh the tube accurately, shake it if necessary to
loosen any grains which may be adhering to the walls of the tube, connect it
to the manifold in the electric oven, and rock the tube mechanically. It is
considered desirable, although not essential, to nave the samples dissolve
completely during the overnight rocking period at 85°C and they are much more
likely to cissolve if the steel balls and grains of propellant all move freely
in the tubes when tney are put in the oven. If the sawples are of such a
nature that they do not adnere firmly to the walls of the tubes on standing
in the dibutylphthalate sclutior for 3u minutes (this must be determined by
experience), the procedure just aescribec may be shorvened in Two respecis:

1
A counterpoise tube is a glass tube containing a suitable number of

steel balls so that it will have approximately the same weight, volume,
and exterior surfsce as a solution tube containing 50 ml. of dibutylphthalate.

This tube should be kept hanging near the balance, covered with a cloth to
protect it from dust.
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(. Lre weicned sanples may ne transferred directly from the aluminun
weichinz dish to the solution tvbes and (2) the wiole series of tubes may
oe put into the oven at tone same time. In some cases it nas been found
advantz-eous to roc’: the weished solution tubes in & cradle from the time
they are weizned so that all can be put into the over at tane same time,

4.3.7.4,2.2 lorge grains., - For specimens consisting of larece orains,
where eacn crain weiens 0,2 to C.4 m., taie one-nalf of each of 20 to 10
srains, sc t.at each samnle will weigh aporoximately 2 gm., for each deter-
mination. YTuese small sraine nay be cvt witu neevy tin snips ipside a 1-
gallon contziner if desired, but it is preferable to cut several grains at
a time witn a oowder cutteri (fig. 9). If each srain weizns iore tnan 0.4 am.,
cut approximately & gm. iro:a tne centers of 10 grains witn tne vowder cutter.
Impediately after cutting the clices, place then in & welighing bottle and
stovver it at once, Wnen the slicing overation hec veen completed, subdivide
the slices witu tin snips so the fra-ients can be easily placed in sslution
tubes, Divide tae frasments into 2 aporoximately equal porticns aurd put each
one into 2 stoppered weighing bottle, Tner transfer the contents of the
weighingz bottles to the sclution tubes wnica bave vreviously been weichted to
the nearest 0,01 gm. 411 of thnls work snould be adone witi forceps so thnat
toucning tne powder zrains with tne fingers is avoided, It should be completed
as gquickly as possible to avoid excessive loss of totel veolatiles. As soon as
2ll tne tubes have been placed in the oven, turn on the rocking motor. Open
tae nitrogzen cylinder valve to allow a slow stream of nitrogen to escepe
‘nrough the nmercury trap., With stopcock A open and stopcock B closed, evacuate
_.ne tubes, fill them with nitrogen, evacuate them & secomdtime, and agein fill

them vith nitrogen, This is accomplisned very easily by manipulating stopcock
F  the nitromzen shovld be admitted rather slowly to prcvent the gas stream
carrying any particles of foreisn macter fron the rubber tubing or manifold
into the tubes, Ieave storcock F turned to conncct the oven witn the tube
leading tc the nitrocen overflow bottle contzining the mercury. Then admit air
to the pressvre resmulator, vacuum pumr, etc., by ovening stopcock G. The
operation of filling the tubes with nitroser is facilitated dy havinz toem at
a oroximately roor temperatiure ebl taics point so thel They can pe evecuated
guickly witnoutl taking any special precautions, Xock ine tubes &t & temperatiure
of 8509C. for apnroximately 15 hours, Ordinarily the semnles dissolve in tne
dibutylphtnalate reasent under these conditions, It is essential that tne
samyles be softened by dibutylvphthalete reazent, dut nct essential tnat they
dissolve completely. After tne tubes have been rocked for approximately 15 nours,

1A powder cutter is a modified paper cutter with a lé~inch blade, The
stationary guide plate adjacent to the blade has been provided with 16 holes
ranging in size from one-eighth to three-fourth inch in waich to insert the
propellant grains. A movable guide plate behind the stationary plate but parallel
to it is actuated by a screw. The movable plate is provided with pins wnich
fit into the holes in the stationary plate wnen the two plates are brougnt
together. To aid in cutting tnin uniform slices, the wheel actuating the
movable plate is graduated on its circumference in small divisions. By rotat-
ing the wheel one small division to the left, the movable plate is moved forward
0.17 mm, By inserting grains in the holes of the stationary plate, turning the
wheel the proper amount, and operating the cutting lever, slices of any desired
hickness can be cut,

) 13
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remove the volatile matter dbv evacustion a8t § pm. mregeure for 2 hours MTha
- WAV ¥ W vas, T VAV aAadv MAEaV VWL vd TR ML YAV S ) Eie y‘bgﬂmc - Vi Q& MUML O PRS-
begin~‘ng of the evacuation, while most of the volatile matter is being

removed, is the critical pom+ of the determination., Assuming that the tubes
ere properly conditioned and weighed, the accuracy of the results depends
upon the care with which this operation is performed., With the rocking device

+v Amoratiam omn oY th whrarmenaslire 4 and T awi 4ha Ala -.1.-.- D R XY
J.LL vptiaviuvll G-llu WiVl DVWWPLVULLS 4O GlUW D GaiuW LUD UTCWIT vYal..o D Uycu, UUJII Ul‘
the vacuum pump. ZEvacuate at gradually decreasing pressures by slowly closing

needle valve E until & pressure of 5 mm, is reached The lovering of the
pressure from about 50 mm, to 5 mm, must be done cautiously over a period of
approximateﬁy 10 minutes while watching the operation through the glass door

of the oven, Close stopcocks A and B, and continue the evacuation for 2 hours
at 85°C and 5 mm, The pressure must be reduced so gradually that bubbles of
volatlle matter leave the dibutylphthalate solution without danger of causing
mechanicel loss. At the end of 2 hours, stop the vacuum pump and rocking motor.

Open stopcocks A ard B, and gradually admit air into the syster througb needle
velve E. If stoocock & is not opened at this point, the dibutylphtnalate
solution will flow out of the pressure regul lator., Remove the tubes fron the

+
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tubes co to rocn temperature anc insert cork stoppers. Condition and weigh
the tubes in the same manner as that previously descrlbed. If a speciel ink

has been used instead of hydrofluoric acid solution to put numbers on the tubes,
care must be taken to avoid rubbing off any of the imk., A4s a matter of good

mmantiscrs anAd in Ardar A Antedin minimm blank wvalues the ronditionine nra=
plat i cdiu 4i1 Vi dol VU VU VAL LMW VAaUn TadLuTa, LUIT LVMWL vaViLluG PRV
cedures before and after the removal of the volatile matter should be similar,

. = average change in weight of blank tubes

e
A = decrease in weight of sample tube
¥ = weight of sample
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least 2 zm,, taking aponroximately the seame number of slices from each grain,
after first cutting off and dlscardlng approximately one-fourth of the grain,
so that the slices wsed come trom approximately nidway between the end and
center of the grain, Cut each slice so es to Lave, as nearly as possible,
the same tnickness 't all parts of its area, Cut the slices either clear . ..
across the grain giving a circa&ar—area~ oT “JUStTHAIf across, giving a
semicircular area, Weigh accurately, as ouickly as bossible, two 1 gm,
sciirles prepared as described above. Place these samrles in 400-m1 beake rs,
cover each with 150 ml, 5f ap elher-sicohol solution (2 ether-1 alcohol)
prepared from solvents redistilled tefore being mixed. (Cover each beaker
with a watch glass and allow to stand overnloht under & bell jar resting on a
ground glass plate, 1In the mOrning agitate the solution until the nrnpel’ant
is d1°solved. Place the oeaxer or a steam bath, boil off part of the solvent,
and add epproximately 50 ml, of water tg preclpltate the nitrocellulose, the
solution being stirred vigorously after the first addition of water until
precipitation is complete. The exact quantity of water to effect the
preciritation and the method of adding it are gcvermed by the behavior of the
precipitate and by the personal preferonoe of tne operator, but the total
quantity of water added must be ¢ 50 ml., In general the more solvent boiling
off and the larger the Quantity of water 2dced the coarser the precipitate,
Some anelysts prefer to add parti ol the weter before boiling the solution,
The nost d851r&o¢e forn of preciritate coneiste of flakes eppreximately one-
sixleenth inecn in diameter, or strings ono—oiobth 10 one-fourtn inch lODF.
&fter the precipitate has heen h.UWL down, evaporate the liquid on the
stean bath, Helgh topether a 2'511*1(‘h diameter O_chae evapor-ablno dish and a
® by 1-1/8~inch weighing bottle, transfer tie dry precipitate, as far as
/ssible, to thne bottle and wash that which adheres to the beaLer into the dish,
using 50 ml, of water amd SCrupoing the beaker thorouﬁhly with a rubber
pollceman Place the dish ang h“**’" together at 100%¢, in an oven for 1 hour,
cocl in a desiccator, and weieh. Heat acelrn for cne-half hour, €001, and re-

weigh, If the latter weighing does not check tne form r withip 0.00C5 gm.
repeat tne one-ralf hour dryings irn tne over LURt1ll tue results do check within
this limit, Run = nonvolatile residv et 05“ to 100%C on the quentities of
water, elcohol, and ether uses sng calculate the rercentage of total velatiles
es folliows:

Percentage of total volatiles = (atEe() 10C

P,Y
where

A = loss in weight of the sample

B weight of water, etier, and alconol residues

C = correction in grams for volatilization of dipnenylamine
during the deternination. Allow 25 mercent of tie

d1onen*1am1ne content of the powder

P

15
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4.3.7.5 Basic lead Carbonate, - Transfer a 10 gran sample of the propellant
previously ground in a wWiley mill to pass & 20 mesn screen, into a 250 ml.
beoker and add 50 ml. of concentrated nitric acid, Cnver with 2 watch glass

and place on tue steam vath, after decomposition of tne sample is completed
(approximately # hour is sufficient_for z131 rropellarts conteininy lead com-
pounds tried), add 20 ml. of 1:1 svifuric ecid and mt a rubber ring around
the beaker so that it can be held at a level about half way down into the
steam bath; cover the Deaker with & ribbed watch zlass and leave it for one
hour - this length of time has been found sufficient to rcmovc most of the
zitric acid with no cnarring in the solution., kemove from the steam bath
and wnile the solution is still not, add 1sop“opyl alconol dropwise until the
initial vigorous reaction sab31des. Tren add 2 few ml, of the isopronyl
alcohol in excess. (Isopropyl alconol does not form dangerous nitration
products, It also reduces the residusl nitric acid more efficiently in a

sulfuric acid medivm of 60% or higher. The anount of isopropyl alcohol varies

considerably with different types of oropellants.) 4dd 100 ml. of 50% ethanol,
heat on a steam bath for about 10 minutes and filter on & fine porcelain
crucivle. Wash with acetonme until the filtrate comes through coloriess end
ther wash with 50% ethbanol. Ignite et 500 to 400°C for % hour. Powders con—
taining grepnite must bde filtered after the ritric acid digestion due to
reduction of lead sulfate at lgnitior tempereture,

L.3.7.5.1 Modification for propellants containine gravhite, - After the
nitric acid digestion, add 50 ml. of water and leave on the steas bath unt
the grapnite has coagulated At th1< point sufficient rpitric acid snould

e 4 T

id sn
2 ~ Nemwr T3 VO _ 4 _ Do .
i10n 'd.Il)" i€au suliaive 10rming in
assium sulfate In some cases
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45,

t d
pe zginally cogta se
be nece=sarv to add wmore nitric ac1d Filter the hot solution rapidly nrouzh
a Whatman lio. 1 paper into a 250 ml, beaker and wasn with not 1% nitric acid.

Add 10 ml. concentrated sulfuric ecid to the filtrate and continue as above,

except that approximately 2 hours in the steam uath will be recuired to remave
sufficient water and nitric acid sc ,,at tne last traces of nitric acid can be
reroved by reduction with isopropyl aicohol.

Calculetions:

Percent basic lead carbonate = ¥t. of PbSOs x 100 x 0.8526
iit. of sample

4.3.7.6 Potessium Sulfate, - Transfer & weighed sample of approximately 10 gm.
of ground or sliced powder to a 400 ml, beaker. Add 20 ml., of concentrate nitric
acid, cover anu neat on tne steam bath, After tne initial reaction has subsided,
remove tne cover and evaporate almost to cryness. Add 10 ml. of 38+ hydrochloric
acid and evaporate almost to dryness. kepeat the evaporation witn hydrochloric

acid. 4dd 100 ml., of water and nesi on the steam bath., add 15 m), cf 105 barium

cnlaoride 5191.31: with cfwrr*mr- Dieest tne T\rpr‘1'g.11’nfn one hou iT, then filter hot

VA a -.v\vv ‘-A 4 Ve vy NiA Albm
taroush Yo. 42 ‘hatman paper. Wesh tne prec111uate thorouvenly with hot water.
Place tine filter peper and precipitate in a ;resnly-lonlted and tared crucible
end dry in the oven, Tnen isnite at 800-900°C. Cool and weigh.

2L K&
{ '

Percent e X 728,65

16



Downloaded from http://www.everyspec.com

L.3.7.7 Correction Factor. - In order to correct the percentage values to
parts the following correction factor shall be used:

Correction Factor = 100
100-A-B—C-D-E
where
A = percent Diphenylamine from 4.3.7.1
B - percent Graphite from 4.3.7.3
C = percent Total Volatiles from 4.3.7.4
D = percent Basic Lead Carbonate from 4.3.7.5
E = percent Potassium Sulfate from 4.3.7.6.
The percent values from 4.3.7.1, 4.3.7.3, 4.3.7.4, 4.3.7.5 and 4.3.7.6 shall
be multiplied by this correction factor and the resulting values checked for

complisnce with the requirements specified in 3.2, 3.2.1 and 3.2.2.

il to pass the specified tests
t shall be rejected but it may,

Resubmitted Lots, - Should a lot
r 114 it
approval by the bureau or agency
5

Melldat 4a Arhamd ~nal A st |
VYadAidOUViwy wilGldd Wal VI SLal

- b1

o pe
upon annlicetion from the manufacturer
concerned, be resubmitted once (see par.

L.5 Non-Vglid Tests., - Should a lot fail to meet the specified test require-
ents {either r\sﬂ'Hefw'n chemical or stahility) o manand dasd abhold ho
ci Cavall Cdaadivval Lasiaa e ~ Vidddvy jy O S8CoNC 83V alldJ..L [Sa -]

authorized only if the failures can be ascribed to deficiencies in the testing
- conditions., Data and information substantiating the requested second test
- " shall be submitted to the procuring agency for review, If a second test is

authorized by the procuring agency, the first test shall be discounted and the
results of the second test shall be used to determine lot dispesition,

8 1 Packinog and Packeoing = Tha »amitramanta A€ TAau D 97 ahall =

S od LA CVALAE QM s OvRAOKLAsiEs 41V L UYWLl ISV VL JUAlYI =L (W S d W
foliowed for this material.

5.2 darking. - In addition to any special marking required by the contract

R

or order, shipments shall be marked in accordance wiih specification
J A_N-P—??ﬂ atandard MIT-STI-12G and the Interstatae Commerca Recsulationa faw
DI W ) TEIREEINBA T Twal WA die/ DM WY ALYV W VB VY UWVikLGE WY WO WLB LV AWIWD AW

Transportation of Explosives (2.2).

6. NOTES

6.1 Use, = Th

~ e

] A > >
e pro
use as & propelling charge for guns.

Title, Number and Date of the specification
Type of propellant grain required (see par. 12).

ot
-
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hen gr
o+

(see par. 3.2.1)

When potassium sulfate addition is required, the potassium
sulfate content required (sae par. 3.2.2)
Average grain dimensions of Type I and IT propellants (see par. 3.6)
Ba_]_l\ef-un reguiremants annlicable 4o the nronallant (cease nar. 2.5)
Y Lot *nis Gpid c4® LC LNt PAVECaAa@iv \OTT pale ey
Place of inspection (ses pars. 4.2 and 4.3)
Process approval (s~e par. 3.7.1)
Information concerning government material if such is furnished.
A 2 Tw case tha n ;-.—_%'I“'.,\—o FadMle +n mrae *ha Wolllatdsn taate v +tha waarnan
Ve ) P vao T viicT U‘ pe W Y . O L Ladad v o T ) “iilT radldldouvde vCO Vo ALl 32 Y A= -CGH\IAI
for whi ch it is lnt ded, the dureau cr agency concerned may, if deemed to
the specifications of

its interest, accept thv propsllant, upon ite meeting
the bureau or agency concerned for any other weapon.
s the right to make suc c
tructure of grains, perfection of colloiding, etc.,
as experience may dlctate. Should a propellant fall in minor respects,
excellence of physical structure, perfection of colloiding, etc., will b

s i1n favor of the propellant, and imperfection in these

6.5 Payment for Resubmitted Lot Tests. - All expenses incident to the
testing of resuhmitted lots sh uld be borne by the contractor, even if fin
accepted for the weapon for o tended. Ballistic, chemical
or stability samples rep esenting finally rejected lots should not be paid

o]

for-&;a;;—ény—;;naiglon. ance samples requested individually or as
part of the chemical and stabllity sample should be paid for only if the lot

is finally accepted.

425
g

PATENT NOTICE. - wWhen Government drawings, specifications, or other data are
used for any purpose other +han in connection with & definitely related
Government procurement operation, the United Stave- Government thereby incurs
no respensibility nor any obligation whatsoever; and the fact that the

IAvrasersrmavd wmaer havva I‘;....-u MTatald Frrsarms ab o ~e &— nmer rrovw o1 ld ol $ha and A
UOUVEITULCTIL dia) ifavc 10T t.u.nw:u, LUl u..aucu, O 4l aly way SuUppPiacd uic Sadd
drawings, specifications, or other data is not to be regarded by implication

or otherwise as in any manner licensing the holder or any cther person or
corporation or conveying any rights or permission to manufacture, use, or sell
any patented invention that may be in any way related thereto.
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Frovre —Vacuum line assembly.

7

U

FI0URE@ -—Wire screen tray.

MM.0.0.
P'IOURE'Y—Small protective drying tube.
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Fiotas §—Wire tube hnider.
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MIL-P-231A (KOTd)

APPROX X X APPROX,
= ow™ 1 | 7 CM.
'—‘(—n wmm. 0.0 ! I
) < | — -
spbeo.
30 MM. 0.D.
|
N i — ~—
20 CM.

Fiovag ¥ —Counterpoise.

Frevrs $0—Smokeiess powéer cutter.

1 7~ \ "0\
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