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MILITARY SPECIFICATION

UMY

isun

This specification is approved for use by all Nepartiments
and Agencies of the Department of Defense.

1.1 This specification covers HMX for use in ammunition
n. H¥MX shall be of the following grades

rcent minimum purity
rcent minimum purity

kel
o o

2.1 The following documents of the issue in effect
on date of invitation for bids or request for proposal
form a part of this specification to the extent specified

herein.
SPECIFICATIONS
FEDERAL
PPP-B~26 - Bag, Plastic, Polyethylene
RR-S-366 - Sieves; Standard, for Testing Purposes
CCC-C=-L61 - Cloth, Twill, Uniform Cotton
STANDARDS

MILITARY
MIL-STD-105 =Sampling Procedures and Tables for
Inspection hy Attributes (ABC=-STD=-10%1
MIL-STD-109 -Quality Assurance Terms and Definiticns
MIL-STD-129 -iarking for Shipment and Storage

MTT _CTN_T11 KR Tt Nimhanrineg AFf Ammurid+dan

WL/ =0l S LLVV WUV NWHDT Iy, U1 angiikiid v Ui

MIL-STD-1235 -Single and Multilevel Continuous
Sampling Procedures and Tables for
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(Copies of specif'ications; standards, drawings, and publications
required by suppliers in connectlon with specific procurement
functions should be obtained from the procuring activity

or as directed by the contracting officer).

2.2 Other publications. The following document forms
a part of this specillication %o the extent specified herein.
Unless otherwise Indicated; the issue in effect on date

of invitations for bids shall apply.

Title 49 Transportation, CFR U9 Part 100-199

(The Interstate Commerce Commission Regulations are now
a part of the Code of Federal Hegulations, available
from the Superintendent of Documents, U.S. Government
Printing Officer, Washington,D.C. 20402. Orders for the
above publications should cite, "49 CFR 100-199 (latest
revision)")

3 REQUIREMENTS

3.1 HMX shall consist of cyclotetramethylenetetranitramine
(HMX), in the beta form only, when tested as specified in
4k,3.1 Grade A shall consist of 93% HMX minimum and Grade B
shall consist of 98% HMX min.

3.2 RDX content. Grade A shall consist of 7% RDX
maximum and Grade B shall consist of 2% max. RDX when
tested as specified in 4.3.1.

3.3 Melting point. The melti ng point of the HMX
8hall be a minimum (min) of 277 degrees Centigrade
(°C), when tested as specified in 4.3.2.

3.4 Total acetone insoluble material. The total acetone
insoluble material shall be O 05 percent maximum (max.)
when tested as specified in 4.3, 3.

3.5 Inorganic insoluble material. The incor
insoluble material shall be 0,03 percent, max wh
tested as specified in 4.3.4,

2
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3.6 Insoluble particles. There shall he no insoluble

particles retained on a U. S. Standard Humber (llo.) 40
sieve and not more than 5 insoluble particles retained
scte anecrt f1e

on 2 U.S. Standard No.60 sieve, when tested as specliflied
in 4.3.5.

3.7 Acidity. The acidity, as acetic acid, shall be
0.02 percent, max., when tested as specified in h.3.6.

3.8 Granulation.The HMX shall be 1n accordance with
the granulation requirements as specified 1n Table I wh
tested as specified in 4.3.7.

mARLE T (see 6.7)
Through U.S. Class 1 ~lass 2 flass 3 Class h Class 5
tandard Percent Percent Percent Percent Percent
Sieve No,
8 1nn
12 9" min 35 min
35 25 + 15
50 90 + € 100 40 + 15
100 50 + 10 20 + 10 15 max
120 ‘ a8 min
200 20 + 6 16 + 10
325 8 ¥5 75 min 98 min
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b1 Responsibility for inspection.Unless otherwise
specified in the contractor or purchase order, the suppller
s responsible for the performance of all inspection
requirements as specified herein. Except as otherwise
specified in the contract or order the supplier may use
his own or any other facilities suitable for the perfcrmance
of the inspection recquirements specified hereiln, unless
disaporoved by the uoverrﬂeﬁu. T™he Government reserves
the right o perform any of the inspections set forth
in the specification w“e"p such Inspections are deemed

necessary to assure supplies and services conform to
prescribed requirements. Reference shall be made *to
MIL-STD-109 to define “erms used hereiln.
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4.1.1 Submission of product. At the time each completed

lot of items deliverable under the contractor is submitted

to the Government for acceptance, the contractor shall

supply the following information accompanied by a certificate

which attests that the information provided 1is correct

and applicable to the product oeing submitted (see 6.1lc):
A ac+ra+rariant F$hat+ + 1 U At Anrmr I1{ac wd el ~11 -~
(20 N ovauLTiIlNTiiv viiauv vi .LUU LUVIlpY LA T O w.L il adlidl Ui

uallty assurance prov lsio ns specified in this

wm «t

he qu
pecification.
b. Specification number and date, together with

ldentification and date of changes thereto.

c. Certificates of analysis on all materials used
directly by the contractor when such material 1is controllied
hy NAavarmrmamant cnand ©£1aat+d Aanc cehall ha svadlarhla upon regqgues
Vy UUVOILILUTIIV OpPUTUL4l LA0AGQUualiis g Siiddaa UT avasLsauaT uplri chuCDh
by the Contracting Officer.

d. Number of pounds of HMX irn the lot.

e. Date submitted.

The certificate shall be signed by a responsible agent

of the certifying organization. The initial certificate
cithmd¢4+ald ehall he ciithet+rantdantran ku axrd Aa AP flm mremad ? o
VULIA VU VoW DM dd UC SouUD VALV adGuVT U Uy eviaence o1 vl dagigcliv ' o
authority to bind his principal. Substantiation of the agent's
authority will not be required with subsequent certificates

unless, during the course of the contract, this authority
1s vested in another agent of the certifying organication.

L.,2 Luoyc tion prov
4,2.1 Lot formation. A lot shall consist of one or more
batches of HMX produced by one manufacturer, in accordance
with the same specification, or same specification revision,
under one concinuous set of operating conditions. Fach

hat Al alan Ammead o b A el b R, PRI ~ ssasas
catch shall consist of that guantity of [iMX that has bee
subjected to the same unit chemical or phvsical process lhe
lot shall be submitted for inspection in accordance with
MIL-STD-105 (or MIL-STD-1235 when applicable). The criteria an
procedures for the assignment of lot numbers shall be
in accordance with MIL-STD-1168.

u 2 2 anmin ti(\.; q.... Nl1ine nlare armAd mmecnamAmsc

QOFf P ey, paano adll procedqures

for the followinF classifications of defects shall bLe
in accordance with MIL-STD-105, except that inspection
for critical defects shall be 100 percent. Contractor's

(o7
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sampling plans, 1if used, shall be approved by the

Government and shall pluvide, as a minimum, the protection
afforded the Government by the sampling plans in MIL-STD-105.
Continuous sampling plans +n accordance with MIL-STD -1235
may be used 1f approved by the procuring activity. Also,

at the option cl the prOﬂu"lng activicy, AQL's and

sampling plans may be applied to the individual

4
characteristics 1listed, using an AqL of 0.40 percent
for each major defect anc an AQL of (.65 percent for
each minor defect, excert where 100 percent inspection
is specified.

y,2.2.1 Bag, clotnr (see 5.1)

Categories Cefects Method of Code No.
“nspecticn

critical: None defined

Major: :qL 0.40 percent
201, Foreign matter Jisual 01001
102, DBeag pierced or Iorn visual nicece
Mincr: None cefined.

~

L,2.2.2 Polyethy.ene bag (see 5...1.1

Categories —efects Method of Code Nc.
Inspection
npicical: None defined
Major: AQL 0.40 percent
101, Seam splits when manual
pressure 1s arpiied along
entire length of seam Visual/ CL400l
Manual
102, 2Rag deamaged Visual a0

Mincr: None defined

Categcries Defects Metheld ©
rgpectcd

cwizieal: None ceflned.
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Major: AQL 0.65 percent
101. Bag improperly closed Visual/Manual
102. Gross weight, max. Balance
103. Bag damaged Visual
104, Solution missing, insufficient
or leaking out Visual
Minor: None defined
4,2.2.4 Sealed drum (see 5.2)
Categoriles Defects Method of
Inspection
Critical: None defined
Major: AQL 0.40 percent
i0l. Sealing improper Visual/Manual
102. Drum damaged Visual
Minor: AQL 0.65 percent
201. Marking 1851ng, incorrect or
i“’eglb Visual

4,2.3 Sampling. A representative sample of
approximately 300 grams of HMX shall be selected

from each batch for testing. The inspection of the samples
shall be in accordance with MIL--STD-1235 CSP-1 Plan, Inspec

Level II, AQL 4.0%. If any sample fails to meet any test
requirement the batch represented by the sample shall be
rejJected. All batches produced between the time that the
last batch was tested and accepted and the batch which

failed shall be tested in accordance with the applicable
methods gilven in paragraph U4.3. If any of these batches
fail to meet any of the test requirements, 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 as required

by MIL-STD-1235. The classification and code number
shall be as given in Table I.

(@)Y

Code No.

oo
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HMX analysis (see 3.1) Major Defect Code No. 05001
RDX content (see 3.2) Major Defect Code No. 06001
Melting point (see 3.3) Major Defect Code No. 07001
Total acetone inscluble . e v ARAAn
material (see 3.4) Major Defect Code HNo. 08001
- R P R B SN
ilnorganic insoiuvdic
material (see 3.5) Malor Defect Code YNo. 09001
Insoluble particles . berect Code o. 10001
(see 3.6) Majlor Defec o,
Acidity (see 3.7) Major Defect Code Nec. 11002
ranulation {see 3.8) Mator Defect Code Mo. 12001
UrrdlididuvlOIl \dTT SV Sy, We T

& LMY
FOENY 294 ¥, ¥

4,3.1.1 Determination of Alpha HMX, Beta iMX and
RDX Contents by X-ray diffractlion

1o oA

4
]

~ 4% Lomm A mb 4 men Mia Yowau At #Pfyvantinn natterns
de3elerel IANTIOGQUETION, 108 A=ldy U.silabiobnn pSLovtsis
Fav nlnha UMY DY and heta HMY indicate characteristic
4 4 A ApIIIA JiTidN g chasdiv Taiva w o v S
diffracticns at 17.710 degrees and 25.10 degrees two theta,
respectively, for RDX and alpha HMX in the presence of
beta HMX. Backgrounc intgnsities for XDX and aipha HMX
PP PN | +« 1K an "Aqunnna manmA 20 TN deaoraess;:two
cail ve mba.ouzcu auv LuUuse TV LTI CTCTO aliu & Ve N/ T Hd
theta, respectively. Beta HMX, the major component
is determined by difference.
. - By - -~ S o A - A DL 2 Y e - ™Y o ek e o B g P ]
He3eleled ADPATALUS, A I'N1llPS rlecironic 403U rument
X-ray diffractometer (or equivalent) equipned with voltage
and current stablliizer, scintillation detector and copper
target tube.(1)
! 2.1 Y 92 "_A_v\r_xwa'l Arntdmim drnermwimantal AaarmA4+d Ane
T e e Ao be o o MECIIT L Gd \J!J Vo 1WA &liO L L WNITIIVA L CULIUAE LA WIIO e
The tube should te capable of an excitation of 35 kv and
a fllament current of 2C ma. A pulse height analyzer
capable cf passing cecpper [ radiation should be used.
A nlickel filter may be used to remove cooperp(ﬂ radiation,
Tuhe woltase and fllament current can he selspstad hvy
- M S TR e NS I TR A Al L il v iAol L S LA A~ UJ
analyzing five c¢f the cali%ratior standards at two
different settings.
hel 1 h) M Demcon o cmm b 4 e - P I VU T _ mmom
e derede ) FI€CDAIALLOI] O CdilDI'dal lOn curvee
4,3.1,1.3.1 Purification of 3eta HMX, Alpha HMX and RDX
8,3.1.1.3.1.1 Beta H¥X. Obtain a sample (approximately
1/2 manmA) AP a nrAaRabdar hotah AR e ol smrssmd e IIMY
&~/ & PU Vi @ pLUULL VAU, VoLl UL il PULldALy A,
Place the sample in a beaxer and add fcur parts (by welight)
cf a buffer solutior and heat at 90°C for two hours.
(Buffer solution: 6.0 ml glacial acetic acid and 13.6 gm
(l\ Myna Vv _wmarr amicd momasmd oL o~ 17 L o _ L ~ : -
VST ATUAy TUULPELY Sildll D€ operaited 1ln accordance
wilth the manufacturer's ‘rnstructions.
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sodium acetate diluted to one liter (pH=4.£)). Filter the
slurry using a medium porosity crucible. Dry the HMX
- at 100°C for two hours. Wash the dry HMX with 200 ml of

1,2 - dichlorethane (EDC) to remove residual RDX. Then,
wash with 50% agueous acetone solution. Dry at 100°C
for two hours.

4,3,1.1.3.1.2 Alpﬁa HMX. Add L grams of the purified
beta HMX to 80 ml of {70%, by weight) nitric acid. Heat
until the HMX dissolves. Filter the solution with filter
paper and cool slowly, to 30°C. After one hour, filter
the slurry using a medlum porosity crucible. Wash the
precipitate thoroughly with distilled water. Dry in a
vacuum oven at 60°C for two hours.

4,3,1.1.3.1.3 RDX, Obtain a 100gm sample from a production
batch of high purity RDX. Heat the sample with four parts,
(oy weight) of buffer solution at 90°C for two hours.

The buffer solution is prepared as described in U_?.1A1.3

...............................................
Pilter the slurry using a medium poresity crucible.

Dry the RDX at 100°C for two hours. Heat 1 part

by welght, RDX and 1 1/2 parts by volume, dimethyvl sulfoxide
(DMSO) to 92-96°C. 1In addition, add up to 1 part

3
DMSO to sufficiently dissolve all the RDX. Dipgest at 92-96°C
frarv 20 minntdac ARAR ARic+417172A watan MmELTYT eAT1qEL AN
+ Vi A~ IMLIIWU VT O e MANANL MO vd LLT W wawvocd wlU-L.L [ AV IR PR VN RV §
becomes cloudy. Reheat until the solution clears, then
cool rapidly to room temperature and filter. Wash

and drv a small sample of the precipitate for purity
analysis by the EDC procedure as described i1n paragraph
¥.3.l.1.3.;.3.;. nepeat the above procedure until

a very pure product is indicated. vash with 50¢9

aqueous acetone. Dry at 100°C for 2 hours.
4,3,1.1.3.1.3.1 Purity analysis of RDX

4.3.1.1.3.1.3.1.1. Special reagent. The special reagent
shall be as follows: Prepare RDX solvent by stirring 1,2

dichloroethane at room temperature for four hours 1n contact
with HMX crystals. Solubility of HMX in 1,2 dichloroethane

PR, A0 ~©

at room temperature (24°C) is 0.02 gm per 100 ml.

4,3.1.1. .1.2 Procedure. The determinat

in
content shall be conducted as follows: Use a portion
of the sample prepared for analysis as specified in
paragraph 4.3.1.1.3.1.3. Welgh 0.2 gm of the sample accurately

Into a 125 ml glass stoppered conical flask. Add 100 ml




Downloaded from http://www.everyspec.com

\TTT p84 ’ «hhn DAY
Madby—=l=— 444D \IH)

Uf‘l

of 1,2 dichloroethane that has been saturated with EMX,
Secure the glass stouper and shake the fliask con a wrist

actlion shaker for one hour. Accurately welgh a2 fine porosity
30 ml fritted glass crucible and p-ace 1% c¢n a filtering

1 aals ANnmlvy varnim +A ~rma €1 74+anirae £lzccely ard +rancfar

- GO I . nl—"}/—.y vao uWad ~ v is T PUNSINSEN V) o J.AAB 4 Lo Qi ve Qilodl T

the samplie residue from the conlcael flask tc the cruclble.
Rinse the contents c¢f ccnical flask into the crucible

with saturated 1,2 dichloroethane. Wash residue

in the crucible 2 times with 100 ml portions of diethylether.
Quipryy Aruy 11mdey varminm Ay 1E minntec Al1low *he crucible
e Io “d MIlWUWCT 4 YVaQouamadl 4 U2 4 HMLIIUAULT O . "N LUW 11T CiUuecLbaicCT

tc come to room temperature and weigh crucible and insoluble
residue. The inscluble residue is HMX. Therefore, the
percerntage of RDX In the sample is:

Wo = Y v 1NN

l'b LACS P2 -— S

‘f'g
Where:
wWg - 1s coriginal sample weight, gm
v o e fTvmeaeniurTa yvactAnege goisohé o eal
LS = - —ra 'Vl A T - T DeduUT WC..LE,L..«, 5.

L,2,2.1.3.2 Freparzcicn of standard mixtures. The
stanrd rd mixtures must e thorcughly mixed. Mix th
camples In a wrist acticr. shaker for a minimum of three
A e Trm 2EN m1 Fyvigmmauvsr» ©lacle midy hata HMY AT rnhAa
ad v sl O il [P AV Hld el _TllT Yyl .;QDJ\D, il A T uva a4l IA, adpiia
MY, ard RDX (use purified material which passes USSS
2. 260) as needed t> rrepare 5 gm samples of the following
ccemposition:

RAa+a MY 4 A" rma UMY I ny «@
- s S ..;AA’_/'; dem M ialL -A‘u\Jﬁ AtU-’\lﬂ

29.70 (.20 0.00

39.40 2.60 n.CC

ac,ec Z.C00 0.0C

Q< NN 2 AN n nce

JWVe v U S e UV Ve U

$7.00 3.00 c.c

95.00 +.00 c.¢C

25.0¢C 5.C0 0.CO

¢5.C2 0.3G0 1.20

3z.n0 2.2C 2.CC

97.C90 $.0C 3.00

2€.20 .00 4,09

%5.C00 2.0 5.0

S4,C0 2.C0 %.00

£3.0°0 2.00 7.00

5¢.30 T.G0 3.¢CC

<_.C? 2.0C 2.3C

=2.20 7.20 12.20
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3., Measure the angular

5,3.1.1.3.,3 Intensity ens
8 5 ?L.‘u a”d 25.10 degrees two
1. 2

7

4
intensities at 16.90, 17.
theta as outlined in L.3.

N

h -....L./a

A v 1 9l PAarmetrmiatrdiAan AP patdmratin rumyes . On e
YeSJedede e LONSLIUCLLION UL Lasliulavibin LuoVESe Vil OF
choat+te Af oranh naner. construct ca’irtration curves for the
RIITT Lo VA D+ Qpil ppGpes LVIlo Vil WL o
following:
follo g
< . . o
RDX - Plot the corrected intensity (cps) at 17.810
degrees two theta vs RDX concentration, weight

percent. (ex. Curve I

~

Alpha HMX - Plot the corrected intensity (cps) at
25.10 degrees two theta vs alpha HM
concentration, welght percent.

(ex. Curve II).

Correction curve for Zetermininrg alpha =X in the presence
of RDX. Plot the corrected intensity (cps) at 25,10
degrees vs RDX concentration, welght percent, for those
samples free of alpha FMX. (ex. Curve IIZI).

4,3.1.1.4 Sample preparation

4,3.1.1.4.1 Reduce samples particle slze to less
than 62 micron. HMX particle size is sufficlently small
enough to permit analysis as received. It may he necessary
to lightly crush the material In a mortar. FRecrystallized

HMX vu:nn-!r-oe gn'!ndj_po- in a mortar to reduce the pnrﬂ-irﬂo
size. This is accomplished safely by grinding 2.1 gzn
portions in a small mortar. A sample size of approximately

0.4 gm is required to properly fill the cavit Yy type sample
holder.

4,3.1.1.4.2 Press sample into ¢

_____ ess ple avity of sample holder,

Place aluminum sample holder (grooved side down) on a very

smooth surface such as polished stainless steel. Place

sample into cavity of holder and press with spatula. Add

additional powdered sample and hand press by placing

a e+adtrnlace ctoal RlIAnl Atra»y 1A ~Ansed &o . U

G oStdllii€os SLEEL DL0CK OVEDr LNe C4VIUYy area and exerting

pressure with hand (50 to 100 1lbs is sufficlent). Rerove
ovec

sample and holder and examlne surface of sample on gro

“ii GLAUR

side of sample holder. Sample surface must not have an:
volds, cracks, etc. Remove loose explosive from sauaple

<

(e
o
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holder. The grooved side of the sample holder must be
ccmpletely free cof particles prior to inserticn intc the
diffractometer.

fe3.1.3.

L, 5 An

4.3.1.1.5.1 Intensity measurements. Remove shield from

diffractometer (shutters must be closed at all times when intensity
measurements are nct being made). Insert sample. The groove
on a sample holder must te ccincident wlth the groove on the
gcniometer axis of rotaticn. The rear edge of the sample
no.der must be fiush against the sample stage. Rerlace
the shield being careful not to move the sampie. IIf the electronic
panel is malntained reaﬁv mocve toggle switch tc the up positlion.
Set diffractomecter <o 6.900 degrees two theta. Open shutters
cn X-ray <ube tower by puliling out as far as possible. After
30 seconds, push toggle switch toward scan to print out time
regis<ered on rate meter dekatron tubes. Reset goniometer
o .7.8.0 degrees two theta. Repeat above. Reset gonliometer
to 24,100 degree two theta. Repeat abcve. Reset
gonicmeter tc 25.1200 degrees two theta. Repeat.
Cicse shutters cn X-ray tower. When no additional
samples are ready for analysis, turn olf electronic
panel by moving togglie switch downward.

4.,3,2,1,5.2 Intercretation of data. Record the counts
(“imes 107=) that ere accunulated in 100 seconds, that are
printed out under the respective two theta ang.e. Place
the decimal pcint one place to the lef: in the printout
tc obtain the representazive counts per second (cps).
Suttract cps at 15.900 degrees two theta frcm cps
at .7.82C degrees two theta., This 1s the intensity (cps) due
to <he RDX percent. Opposite the cps obtained, read the RDX
corcertration from curve 1 (RDX calisration curve). Subtract
cts at 24.10 degrees two theta from the cps at 25.10 degrees
twc -heta. T™iis ifntensity 1s due to alpha HMX. If the RDX
corcerntration Is greater than 1%, determine from curve
3 she ccrrecticn resuired by reading the cps oppcsite the
RCZ percentage. Subtract thils correcticn Trom the cps.
From curve 2, read percentage alpha HMX opposite the
in-ensity, (corrected or uncorrected).

(]
}-4
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4,3,1.2 Alternate method, RDX analysis by the EDC
method

2.1 Special reagent. The special reagent shall
as stated in 4.3.1.1.3.1.3.1.1. '
4,3,1.,2.2 Procedure. The determination ¢f the RDX
content shall be conducted as follows: Weigh a 0.2 gm
dried sample accurately into a 125 ml giass s%oppered
conical flask. Then follow the procedure as stated in

4,3.1.1.3.1.3.1.2.

«3.2 Melting point

«3.2.1 Apparatus. The Flscher-johns hot state melting
point apparatus shall be used for this determination.

3

h 2 2 Pwacradiire The 1
- e i

2 3 11 be plugeed
e Jecec rIUCCUULT., il

1211 be plugged
Into the proper electrical outlet and the toggle swiltch
shall be pushed to the "on" position allowing power to
flow to both the 1lluminating lamp and the powerstat. The
magnifiev shall be adjusted to give a clear view of the

P YN mAartdAarm AF +ha aamnlae ckall ha orAaiind 4 o emall
LoLvaprt., h pVviLivinl Vi LIIT ODaQiipatsT Slicdd UCT EBIUVUIIU LIl a Siticdd

agate mortar and a very small quantity (approximately 0.05 gm)
of the finely pulverized sample placed hetween two clean 18MM
dlameter cover glasses. These shall be gently but firmly
pressed together and placed in the circular depression on

+he etaca The powerstat shall be turned up and the
Wi Uvubb. - d A P TOC d wvaav N4 b T e o L, vidL LI 4 “y alind “vilc

unit allowed to heat. The heating rate may be very rapid
to within 15°C of the melting point. Thereafter a heating

strument sh
SUI v Si

WAL G L

H

rate of approximately 1°C per minute shall be used. When
the sample begins to melt, the thermometer shall be read
and the temperature reading be recorded as the melting point.

4,3.3 Determination of acetone insoluble material. An

AnmTseen

accurately welghed dry specimen of approximately 10 grams (gm)
of HMX shall be placed in a 600 milliliter (ml) beaker

£ UC ~sLCu il

~e A

(SRR PR L N U S V2 - 4 \iuL y UTaAcTi allu

400 ml of acetone shall be added. The beaker shall be
covered with a watch glass and heated on a steam bath until
the HMX 1is dissolved. The acetone solution shall be filtered

thronoh 8 +arad FiIl1+randn PR
virougn a tared [llterling cruclble, which was prepared by washing the
fllter with acetone, 1gniting and weighing fara cehall he

&4 T IYR R e Y ) waulL < Qilial dl ve

taken to transfer all the insoluble matter to the crucible.

The residue shall be washed three times with acetone and
12 B
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aspirated until the odor of acetone 1is not longer discernible.
W 3 1. £am 2N minntecs in an oven at
The crucible shall be dried IOr SU minuues -H &5~
anAr 4 COA ma~nnlad 4m a Aacsipcator and weighed. The
1UD : > L, COOLEG i@l a4 GTo.iiavy B
increase in weight shall be calculated as pe ercent acetone
insoluble material in the dry specimen.
4,3.4 Determination of inorganic insoluble material. The
material in the crucible, obtained as directed in 4,3.3,
ignite oled in a desiccator and reweligied.
shall be ;Lgru.u:u, ¢cooied an a Qaesicoe £
The increase in welght over the original tare welght shall

be calculated as percent inorganic insoluble material in

ol el 4

the dry specimen.

L.3.5 Determination of insoluble particles. An
accurately weighed specinen £ approximately 50 gm of
HMX shall be transferred o a thimble of soxhlet extractor

aliadn OiiGd -

and placed in the soxhlet apparatus or other suitable extractor.

Sufficient acetone shall be added to the flask and the

specimen shall be extracted on a steam bath until all HMX

is dissolved, All the remaining insoluble material in

3 N +himh1a ahrall ha f-wanef‘nnnnd ﬁ-r\ a 11T Q S+randAard NN 50
waiT saddiliid LT Qila L d W - Vidliicvi i v (=% isend e wvuQlivudGid IS AT AV AV,
sieve complying with Specification RR-S-366. The particles
shall he counted and examined. Particies shall be brushed

on a U.S. Standard No. 40 sleve,and any that are retained
shall be counted and examilned.

b.3.6 Determination of aciditV- An accurately weighed
specimen of approximately 17 gm of HMX shall be transferred
to a 80C ml beaker, 500 ml of acetone shall be added, and
the beaker and contents shall be heated on a steam bath

until zhe HMX is completely dissolved. One hundred ml of

Ad aé 4 IRE-X ey ol ~ 1 ) S ~ A A -~ A | N vl opr d= s o -~ 1 -
L_A.W\,,.J..LCU. wadarerl” Slidatl V2 dUuded arid uviie NniXcure SsSnaiir oée
cooled and titrated wich 0.05 normal (M) sodium hydroxide

usingz phenolphthalein or methyl red indicator. A blank
shall be run and the results of the titration of the specimen
shall he corrected for acidity of reagents. The acidity
shall be calculated on the dry basis %o percent acetic acia

ae €AV Avie .
ao L ULLUWS .,

Percent acid (as acetic acid) = 6.0 (V-v) N
W

13
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hero
V = ml of sodium hydroxide solutior used in sample.
v = ml of sodium hydroxide solution used in blank. \
N = normality of sodium hydroxide solution. ,
W = weight of specimen on a dry basis, in grams .

4.3.7 Determination of granulation. The granulation
shall be determined by the following procedure.

e3.7.1 Preparation of sample for analysis. Place a
dried gsamnla [(abpout 55 om) on a niece of olazed waiochine
“iaTU vainpac uuvuv JJ B/ Vil G paT U OGO CU WO LR TR
paper. 8 1/2 by 11 inches, and thoroughly mix by rolling

(roll a minimum of 20 times) Quarter the sample by
standard techniques and take a 2 gm sample, weighed to
the nearest milligram. Repeat

additional 2 gm samples g

a s

Ttnis pI‘O cedure for
n

T
a roimide metal sample =
. A grounce me saip i S

(riffler) may be used to obtain the representative

[/ 3]

he mechanical sieve washer shall

Y- 2 2 aw”A h
S 1y &4 5 aAliG "

4,3.7.3.1 Operation of mechanical sieve washer and
pressure tank. The pressure tank shall be filled with

wash solution through the filling funneli.The valve of the
tank shall he closed after the solution has heen addegd

nl A A~
e N e WA A diao uu\,u. ~n Wil
air supply, adjusted to 1.5 pounds per square inch (psi)
13 psed to pressurize the tank. The pressure in the tank
sha]l not exceed 1.5 psi. The tank shall be at least
before starting an analysis. The petcock i
at the base of the pressure tank is onened. which nermits
S, Vi TiiTU g wWwiia Uil pTIlniaed

wash 1liquid to flow through the spray head. The flow

of washLliqgid through the spray head shall be adjustecd '
Lo & rate of 150 ml per minute. The sleves shall be
rgt&ted at annroximately 20 smaq- cdeoa

SV Qpprde A.n.uluv\..l.J &ev I

ev
regulating the air supply to th
pressure regulating valve.

ons per minute by
Or via tha adin maé e
~ . - viicT Ad i muuvoil

14
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o e b P S Meawa anak adtava whirh as heen
QoeSe el FProcedure. 1lare €acn sieveé, wi.lli nac vech
nmcrd mssaler woakad 4n watar and acetone and d_r‘!_ed to
PreviousSay WasSntu 4l walcld aiu abtuiiiit
the nearest milligram on a analytical balance. Arrange
nest with sieve in diminishing sieve sizes, and attach

st to rotating sieve holder. Adjust the lower spray
head to within approximately one inch of the top sieve
surface. Wet the top sieve in the wash liquid from

a wash bottle and transfer a 2 gm sampie to the sieve.
Waale ~anb afawa avmnnaccdualy ©rnAam £ha rnavascet +A the

il Taclil S4AT Ve ouLLTo ived L4 Vil widl LV GaiwTOo v o vW waso
finest for two minutes each; taking care to wash down
the sides of each sieve with ash bottle. Check sieves

while sample 1s belng washed for indication of liquid
back up. Release back-up by lifting screens and breaking
liquid seal between sieves, Air dry the sieves until

odor of alcohcl is no longer discernible. Then dry
«hn aedavmne Anntadindvme UMY 2y anm Avan ffar mﬁnnfoQ
LIIT O LT VT D LuUllvaAdlidlly -Lin 4il Qil vrvdd swa IV iAo
at 50°C. Cool and weigh to nearest milligram; record

welght retained on each sleve. Weights of sub-sieve
material is calculated by difference. If desired,
subsieve particles may be collected on a fritted

crucible for analysis on some type of classifier
P ol d o~ ol ma wmnataAantd Al Miha nAamAaamé& vmvatadenaA
allap el LU LildD ol LT Hnavci lade LT Tl LTiliLv lTvadilicu
in 2ach size range st rting with subsieve size
ivi

4.3.7.5.1 Procedure. An accurately weighed specimen
of approximately 50 gm (dry weight) shall be transferred
to a 500 ml beaker containing approximately 300 ml of

a 2 percent solution of a suitable wetting agent such as
dioctyl sodium suifosuccinate (see 6.2). With the aid

N a rihher mnAaldiraman at+anhard ¢~ o rlace aédmndcns w~

-+ C .-.muu\.,a. PY4idLLTiial, avialliictu LU g piaoo oSldllany, rou,
the mixture shall be stirred for a few minutes, wetting
the specimen thoroughly and breaklng up as many of the
aggregates as pcssible. A spray nozzle (see 6.3)

uncer tap water pressure, shall be used ‘o quantitatively

transfer this mixture to the uppermost sieve of a

aet of the enant fie’d 8 insrh 11 Q Qb mrmAmemad ol oerac RPN TP
-+ i VI Spellililictd dibdl Ve Llaiiuall S1E€VES COmMpLYyANng

with Specification RR-S-366. The sieves shall he nested in

b3
n

~~

o

x>

~
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order of decreasing size, with the largest mesh being placed

on top. This assembly should be set up near a water tap and drain.
Provision should be made to prevent transfer of the explosive to
the drain. The pressure of the spray shall be adjusted

so that when the spray strikes the specimen at an angle
approximately perpendlcular to the screen from a height

of 2 to 3 inches, it is possible to wash the specimen

back and forth across the sieve without splashing any

€ +h i ava Mha anrnwmacy
of the materlal over the side of the sleve. The spray

should be moved about the screen at a rate such that the
spray would transverse the diameter of the screen one

to two times per second. The wet agglomerates shall be
gently crushed on the top sleve with ‘'the side of a rubber
policeman. The washing of the material back and forth
across the sieve with the water spray shall be continued
until all the agglomerates have been broken and only
individual crystals larger than the mesh of the sieves
remain on the sieve. The rubber policeman shall be used
in breaking up the agglomerates on only the uppermost
sleve. The top sieve shall be removed and a few drops
of a 10 percent solution of the wetting agent shall be
added to the material on the next sleve which shall then

be washed with the water spray as before for five minutes
or until no change is noticed in the amount of crystals.
remaining. This procedure shall be repeated for each

of the sieves, After the washing has been completed

the portion remaining on each of the screen shall be
screen shall be held in an almost vertical postion and
with a moderate spray of water from the spray nozzle.

the material shall be gently washed to the lower part of
the screen by drawing the spray back and forth across the
Screen beginning at the top and moving slowly down

the screen as the crystals move down. VWhen the material
has been collected at the lower part of the sieve, 1t can
readily be washed into the beaker with a stream of water
from a wash bottle. The explosive in each of the heakers
shall be quantitatively transferred to separate previously
tared fritted glass filtering crucibles of medium porosity.
The crucibles shall be aspirated during the transfer process
and the crucibles and contents shall be aspirated for

approximately two minutes after the transfer has been

16
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~A guction shall be turned off and 15 ml

—n—\'lA

HPLT VLTU . Thc ODUL VLV Dl

of anhvdrous methanol added to the cruclible and contents;

The methanol shall be allowed to remain 1in contact with

the explosives for approximately five seconds and then
removed with the aid of suction. The contents of the
erucible shall be washed once more with anhydrous methanol

as described above and then the cruclble and contents

shall be asplirated until the odor of methancl 1s no longer
discernible. The cruclible and contents shall be dried

in an oven maintained at 105° + 2°C for 15 minutes, cooled

in a desiccator and weighed. The weight of material retained

on each sleve shall be determined and the percentage passing

through each sieve calculated on the basis of the ary
welght of the HMX specimen.

5.1.1 Level A. Unless otherwise specified by the
procuring activity, the HMX shall be thoroughly mixed to
form a slurry or cake contalning not less than 10 percent
by welght of a solution made as follows: 40 percent b
welght of 1sopropyl alcohol and 60 percent .
more than 50 pounds, dry weight, of the wet HMX shal
packed in a cloth bag described in 5,1.1.2. Not more
than six bags shall be placed in a rubber bag, rubberized

cloth bag or two polyethylene bags described in 5.1.1.1,
placed one inside the other. Inner and outer bags shall
be securely tied with the polyethylene bags individually

tied, using non-metallic tape or cord. The tons of

S

the oufer bags shall be gathered and formed into a

ZOOseneck when being tied.

5.1.1.,1 The polyethylene bags shall comply
mype IT, Style 1 of Specification PPP-B-26 exce

LTELVU O TAC

closure will not be heat sealed. The bag size
large enough to prevent strain on the bag when 1

nlarnarlr 4n

blacec in the drum and filled; the length shall be
sufficlent to allow gathering of the top and fold ing
into a gooseneck when tying. The bags seams hal

-~aa e voallo

Epe Seam strength test with an AQL of 0.65

a

:Trf£

p
S

O

o
<

»
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nd applying pressure manually along the entire length
f the seam. Seams which can be opened at any point

in this manner are not acceptable.

- L] b -~ Y el e [o 5} VEUE VS mer LA A1 - -~ LIV
NDeledecdc LIOUII Ddle 1IIE Dapd 10I° DU pPpuLUU nds of HMX
shall be made from cotton twill conforming to Specification
CCC-C-U61, Type VI. The cloth shall be white and free

from size or brightners. A suggested bag size is 19 inches
wide by 29 inches in depth. The tle tape may be attached
to the bag by sewing. Alternatively, double filled gray
cotton duck weighing not less than 1l .z per square yard
may be used for the bag.

5.2 Packing

5.2.1 Level A. The large bag containing a maximum
of 300 pounds dry welight of crystaliine HMX shall be

nlaced in a drum onmn1v1nv with Dpnarfmnnf of mrnnqnnr

rF+-GLUT 4l & LAl L

£
specification 5 or 58 of the Code of Federal Regulations
49 CFR 100-199.

ation
atio

ii

5.2.2 Level C.Packling requirements shall be the same
ae Toavel A avrant +hat a Nanartfmant AFf Muarnarnaméadsrd e Qe ~ad O A b g
ad nLTVCL A CACCPL Lvilav a vepalvient Ol 1I'ansporvaction opeciiication
21C fiber drum may be used.
5.3 Marking. Containers shall be marked
as requlred by Code of Federal Regulations
Lo CFR 100-10Q¢ In addition ah 4 ehall ha wmneles A
55 uvin V=157« i auu.l.v-l.ull, ou;ylucuuo Snail DE marKea
in accordance with Standard MIL-STD-129. Fach container
shall be clearly labelled with the lot number and net
welght of 1its contents. When a container holds HMX
from more than one 1ot, all lot numbers shall be shown
on the label and each of the small bags inside the
container shall bhe clearly and permanently labelled
- v pLaaudaciivay LQUTLLTU
with the lot number of its contents.
6. NOTES
6=l Ordering data. Procurement documents should spect fv
Q Qe sLLulciicar GO m DHVULw DSpPpeclLly
the following:
a. Title, number and date of the specification.
b. Grade and class required.
¢c. Acceptance and aescrlption sheets - These sheets
shall he prepared for h lot ccorda MTT

each lot in accordance with MIL-STD-1171.
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6.2 Dioctyl sodium sulfosuccinate is commercially
available as Aerosol OT.

made by fitting a Gooch

RS approximately 0.07 centimeters (em)

in diameter has been found satisfactory) over a Number 8
one hole rubtber stopper fitted with a short piepe of glass

tubing to which is attached a length of rubber hose

P L T L. S Sy W, R - — [ QS S, R AL o o d o mu . e o — - LY P S
apuroxdiunidrely 14 Clli 1risi1de uldneiver. lile lree eria Ol vuvine
hneae 14 e NnAannantarl +n +ha watar £an anAd +tha NAnAh Armiiathla
Al L d AT ZFYR AR AT A A" Y v \/ WA WLl vl 4 U(Ly Cd A N4 Vit A A AW RSP Cd WLl W LT
at the other end acts as a spray nczzle.

6.4 Hexachlorobutadiene and tetrachloroethylene are
obtainable from Eastman Kodak Company.

.'

=Y Watar tich ma
water

t+tord ~
“ve “'b AV HT=R R o P S v
have been found satisfactory. Scotchpak U
inch thick or Scotchpak Brand Barrier Mat

.0140 inch thick.

3-M’

esignation change 1is ¢up1€mcnbeu in t

"Grades I and II" and "Class =2.h a
—————— L Sy v ) u,u’\,,u.\_

fed 1in MIL-H-45444A (Ord) are changed to
and B" and "Classes 1,2,3,4,5 and 6" respectively.

? .
et e A A~ P —
n1is
A anA
Qi

O
ot

l—" = b £
0

H 3Mm

1.0 om of

-_— - e N o4 AadTian e ad [
5C0 ml Erlenmeyer flask.

plate. Any polymorph of HMX may be used,
used, it should be ground so that it will dis

- e e -4 A _ Py

fagiaY s
Sl SuU perceric acevic
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When solution is complete, cool the flask iIn an 1lce water
bath with continuous swirling. The temperature should
reach 20°C in three to four minutes. PFilter with as little
delay as possible and dry the crystalis. The habit of

gamma HMX preparea oy the above proceaure is plate like
¢

- PY S B B VP PR I T ey
J widl LT d.UUub CU cerivineLer's

Custodlan Preparing Activity
Army-PA Army~PA

Pwvnanitant Numhawe 127A_A_N20N

dAVgCTL W AV S 4 -~ 0w n Ve w

20
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2 4 RDX, % 6 8 10
CURVE 1
CALIBRATION CURVE FOR THE DETERMINATION OF RDX IN PRESENCE OF
BETA HMX
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CALIBRATION CURVE FOR THE DETERMINATION OF ALPHA HMX IN
PRESENCE OF BETA HMX
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CURVE 111
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B1LL OF BAYERIAL
AR S
Ha | DEVILBISS AIR MOTOR |
10 | 1 FISCHER LEVELING BULB SUPPORT!
T 4 ADEL RUBBER.CUSHION CLAMP
{2 ] | [8RaSS| THUMB SCREW- £i0-32 -1 L0KG
13 I 1ssT | HEX —N.llT - x-13NC -
14 | 1 1ssT | MACH SCREW, FLAT HD.-3-16-15 TN,
15 | 1 |sST | MACH SCREW, FIL. HD -5-40-3LONG "
16 | _|sST | WASHER FLAT-#6 '
17 | 12 |BRASS| MACH SCREW Fu. HO - 84— &0~ % LORC
18 4 |BRASS| CAP SCREW, HL;;E)-'—I'AU i LONG ¢
iS | 4 |BRass| HEX f«UT-;—-zom— -
20 | 1 |20l PRESSURE GUAGE-%-0 To 15 st
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23 | 1 TJerass| cock-HosE-3 T T T
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25 | | |TNNED FUNNEL - 6° DiA 1
26 | | or‘«""-s*“ ]
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[ 34| 2' loorred TUBING, %OIA
35| 3 lcoppeR TUBING, % O1a
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
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problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out,
acknowledgement will be mailed to you within 30 dsys to let you know that your comments wecre received and are bemg
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NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or ciarification of
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