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MIL-E-46495A (MU)
30 November 1964
SUFERSEVING

MI1~B-46495 (Ord)
28 Pedruary 1961

1. SCOFE
1.1 This upeciﬁcation covers an explosiva composition
having two types ('rype I and Type II) designated as HTA-3 for

= a  _a

use in the .Loau:mg of warheads and other ammunition items.

1.2 Classification.-Explosive Composition HTA-3 shall be
of the following types as specified:

Type I - See Tabdble II and 3.3 to 3.5
Type II - See Tadble II and 3.3 to 3.5

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date
of invitation for bide or request for proposal form & part of this
specification to the extent specified herein.

Ve vmems Soamauvsvsj

SPECIFICATIONS
MILITARY

MIL-T-248 - Trinitrotoluene (TNT)

MIL-A-512 - Aluminum Powder, Flaked, Grained and Atomized

MIl-A-2550 - Ammunition and Special Weapons,
General Specification for

MI1-1-45208 - Inspection Requirements, General
Specification for

MIl-B=45444 -

MI1-0-45445 - Octol

MIL.C=51077 « Caleium S1licate. Techniecal
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STANDARDS
MILITARY

MII~-STD-10S - Sampling Procedures and Tables fcr
Inspection by Attributes (ABC-STD-105)
MIL-STD=-102 -« Quality Assurance Terms and Definitions
MIL-STD-129 - Marking for Shipment and Storage
MIL~STD-650 - E:gl;:i:es: Sampling, Inspection
8 N
MIl-STD-1235 -« Single Multilevel Continuous
Saxpling Procedures and Tabdles for
Inspection by Attributes

DRAWINGS
ORDNANCE CORPS

F75468644 - Box, Packing for High Explosives Assembly
Details, Packing and Marking

F7548645 - Carton, Packing, Reusabdble-Collapsidle for
Hich Explosives, Assemdly, Details,
Packing and Marking

(Ccries of specifications, standards, drawings and pubtlicetions
reocuired by suppliers in connection with specific procurement
runctions shculd be obtained from the procuring activity or as
directed by the contracting officer.)

2.2 Publications
CODE OF FEDERAL REGULATIONS

4° CFR 71-81 - Interstate Commerce Commissicn Rules
and Regulations for the Transvortztion
of Explosives and Other Dangerous Articles

(The Interstate Commerce Commission Regulations ere now a part of
the Code of Federal Regulations (1949 Edition and revisions)
available from the Superintendent of Documents, Government
Printing Office, Weshington 25, D.C. Orders for the above
publication should cite "49 CFR 71-78 (latest revisions)".)
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3. REQUIREMENTS

3.1 Material.-The raw materials used in the manufacture
of the composition shall be in accordance with the applicable
specification in Table I.

TABLE I
Material Specifications
Octol MIL-0-45445 - Type I (see 6.4)
HMX MII~R-45444 -~ Type I, Class 2 & 3
TNT MIL-T-248 - Grade I, Type 1
Aluminum MIL-A-512 - Type II1, Grade P, Class 7
Calcium Silicate MIl~C-51077

3.2 Composition.-The composition of HTA-3, Type I and
Type II shall conform to the applicabdle chemical requirements
specified in Table II when tested as specified in the applicadle

paragraphs.

TABLE II
Percent Applicedle
Material Type I Type 11 Paragraphs
TNT 29.0 4 2.0 28.65 2.0 4.3.1.1
HMX 49.0 4 2.0 49.0 .0 4.3.1.2
Aluminum 7.0 2.0 22.074 2.0 4.3.1.4
Calcium Silicate ——- 0.35 0.05 4.3.1.3

3.3 Moisture content.-The moisture content of Composition
HTA-3, Type I and Type II shall be 0.10 percent maximum, when
tested as speciried 1in 4.3,.2,

3.4 Viscosity.-The viscosity of Composition HTA-3, Type I
and Type 1II, shall be 15 efflux seconds, maximum, when tested as
specified in 4.3.3. See 6.6,
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3.5 Density.-The density (specific gravity) of HTA-T,
Type 1 and Type II shall be 1.85 grams per cubic centimeter
minimum when tested as specified in 4.3.4. gee 6.6,

4. QUALITY ASSURANCE PROVISIONS !

4.1 General quality assurance provisions.-Unless otherwiie
specified in the contract or purchase order, the supplier is
responsible for the performance of all inspection requirements as
specified herein. Except as otherwise specified, the supplier may
utilize his own facilities or any commercial laboratory acceptable
to the Government. The Govermment reserves the right to perform
any of the inspections set forth in the specification where such
inspections are deemed necessary to assure supplies and services
conform to prescribed requirements. Reference gshall be made to
Standard MIL-STD-109 in order to define terms used herein. The
provisions of Specification MIL~A-2550 shall aprly.

4.1.1 Contractor inspection system.-The contractor shall
Provide and maintain an effective inspection system in compliance
with the requirements of Specification MIL-I-45208. 1If due to
the nature of the manufacturing process the econtractor dcsires
to utilize a quality assurance system, which is 2% veriance with
the ocuality assurence provisions o7 Specificaticn MIl-J-45203 >nd
other documents referenced herein, he shall submit 2 writien
description of the system to the contracting officer for epprovzl
pPrior tc initiation of production. It shall include £ deseriptisn
covering controls for lot formation and identification, *rspections
to be performed, inspection stations, sampling procedures, meth-ds
of inspection, (measuring and testing equipment,) and provisicns
for control and disposition of non-conforming rmeterizl. The
written description will be considered acceptetle when, as a
minimum, it provides the quality assurance provisions recvired Ly
the provisions of 4.2 and 4.3 and the other documents referenced
herein. The contractor shall not be restricted to the inspecti r
station or the method of inspection listed in this specificeaticr
provided that an equivalent control is included in the epprovei
quality assurance procedure. In cases of dispute as to whether
certain procedures of the contractor!s system provide equcl
assurance, the comparable procedure of this specification ghall
apply. The contractor shall notify the Govermment of, e&nd cbiein
approval for, any changes to the written procedure thct cffects
the degree of assurance required by this specificaticr or other
documents referenced herein,

4

x
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4.1.2 Submission of product.-At the time the completed lot
of product is submitted to the Government for acceptance the
ocontrarsrtar ehal nnnvﬂu the 4~A11 owing informatiso L .
conliracior snall (9383 [$1= 140WID anformation cﬂ.(,unlpdhlc Ly
a certificete which attests that the “information orovided is

c

a. A statement that the lot compliea with all quality
descripti

assurance provisions of the approved current written descri
of the system,
b. Number of units of product inspected,

c. Resulta obtained ror all 1nspeetion perrormed.

d. Drawing, specification number and date, together with
an identification and date of changes.

e. Certificates of compliance on &2ll material purchased
by the contractor when such material is controlled by Government
specifications referenced in any of the contractual documents.

L 'Nnm‘hoh of items in the th.

P ] - VD At

g. Date aubmitted.
The certificate shall be signed by a responsible agent of the
certifying organization. The initial certificate submitted shall
nnnn‘-!e n‘vfh “‘.‘Yr #A e R aTe!

kn:. anha r\ft(nf-nﬂ \“r awvida ae of +ha
U uavﬁun\-a.uuc Uy ©V viaenee of une QKT autnor vy WU O&aliu

his principal. Substantiation of the agent'a authority will not
be required with subsequent certiricates unless, during the course
of the contract, this authority is vested in another agent of the

et & Sl
CCd vdl VJ.“S (o) of 5““&‘-5 b.l.Ull-

4.1.3 Government verification.-Using the contractor's written
Quality assurance procedure, this detail specirication, the
applicable dr uw.l.ngs and other contractual documents &s & gu:.d
the Government inspector shall verify at unscheduled interval
all quality assurance operetions perrormed by the contractor.
Verification will be in accordance with Specification MIL-I-45208
and will be performed to the extent necessary to assure compliance
with the contractual requirements. Severity of Government
inspection of individual characteristics will be directly related
to the seriousness of the classirication assigned. In no instance
will a characteristic classified "ecritical"” be accepted solely

on the bagis of the contractortfs records.,
wad Vedw ViAW N SO IVE e\ WNIJA R —

® o

4.2 Inspection provisions

batches of the composition produced by one manuracturer. in
accordance with the same gpecification, or same speqir;cation
revision, under one continuous set of operating condltions.
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Each lot shall consist of that quantity of the compositlior tn: .
has been subjected to the same unit chemical .or physical wiis n~
process intended to make the final -product homosenccus. Ir
addition, each lot shall contajn: :

a, TNT from one lot, fr.um ore manufacturer. ‘

b. Octol from one lot, from one manufacturer. (see 6.4)

¢. Aluminum from one lot, from one manufacturer.

d. HMX from one lot, from one manufacturer.

e. Calcium Silicate from one lot, from one manufacturer,
The product shall be submitted for inspection in accordance with
Standard MI1-STD-105 (or Standard MIL-STD-1235 when applicable).

4.2.2 Examination.=-Sempling plans and procedures for the
following classification of defects shall de in accordance with
Standard MI1-STD-105, Continuous sampling plans, in accordenc-
with Standard MIL-STD-123Z, may be used if approved by the procuring
activity. Also, at the option of the procuring activity, ACL's
and sampling plans may be applied to the individual characterasti-s
listed usir~ an ACL of 0.40 percent for each major defect and an
AQL of C.65 percent for each minor defect.

4,2.2.1 ‘liooden box or fiberboard carton, prior to closing
(see Drawinc (dw~.) F7548644, F7548645)

Ceterories Defects -Method of Code Nn,
Inspection (see 6.2)

Critical: None definead.

kajor: AQL 0.40 percent
101. Liner pierced OF LOIN ceceoeses Visuzl 01001
162. Liner improperly closed ....... Visual Cigt.:
103. Foreicn matter .ec.eeeavecsesecces Visual cicez

Minor: None defined,
4.2.2.2 Sealed wooden box (see dwg. F7548644)

Catecories Defects Method cf —Lode Nc,
Inspecticn

Critical: None defined.

Ma jor: AQL C.40 percent
101‘ Box damged R EEXEEREEEEXERN N NN N N NN ViBual 02001
102, Top improperly assembled ...... Visual 02002

103, Strapping troken cr loose ..... Visual-Manual 02003

1 ocrADT
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Minor: ACL 1.50 percent
20)1. Naill protrudine .....c000eeee . Visval 02004
202. Marking misleadinz or

unidentifiadble ........ treeseses Visual 02005
203. Strapping improperly assembled. Visuval-Manual 02005

4.2.2.% Sealed friberbdoard carton (see dwg. FP7548645)

Categories Defects Method of Code No.
: Inspection

Critical: None defined.

Ma jor: AQL 0.40 percent
101. Assembly torn or pierced ...... Visual 03001
102. DOD symbol misleading or
unidentifiadle .........cc0.0.. Visual 03002
103. Strapping broken or loose ..... Visual-Manual 03003
Minor: ACL 0O.40 percent
201. Marking misleading or
unidentifiadble .............. .. Visual 03004

4.2.3 Testing
4.2.3.1 Composition of explosive charge (see 3.2-3.5) -

Ma jor defect.-Five sample wafers of approximately 100 grams {(gms)
each shall be taken from the batch at the pouring spout at regularly
spaced intervals. One each of the wafers shall be taken near the
beginning and near the end of each batch. One half of each wafer
shall be ground, thoroughly blended and a portion selected for
analysis. Pailure of the sample in meeting one or more of the
composition requirements shall reject the batch represented by

LRIV 2SI 2

the sample. The analyses shall be performed as detalled 1n 4.3.

4.2.3.1.1 Reduced sampling.-After twenty (20) consecutive
batches have been found acceptadble, control limits for the analy-
tical results of each ingredient may be computed and used to
prepare a process control chart (see 6.5). The same quantity of
wafers shall be selected and prepared for analysis from each
batch poured thereafter and a random sample from each 10 shall
be analyzed. If all analytical results of the sample are within
the established control limits, the nine other samples may be

o e e e e e
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destrovel and the rrcduct ret:s
accepted. If one or mecre cof ¢t
sample are outside the estztli
the specification iirits, the N =:
nine (©) other samri2: sh2ll be arnal.:
specification 1imi‘s snall be scce epted. If onme (1) or more o?
the nine (°) batches contain cre or more ‘ngredients outside

the established control limits the following ten (10) batches

ahall he .m1\n.ﬂ and the data from those “vatuhv' -l“ _‘i}‘ﬁ ﬁﬁﬁ

(10) previous batches lhlll be used to compute new wmontrol limits -
providine the specification requirements have been met.

-
4

4.2.3.1.2 Control limits (see 6.5).-To establish coptirol
. les

limits the results obtained from twenty consecutive semp
shell be used. These twenty samples are to be divided into
five groups as follows:

Group 1 is samples of batches l-4
Group 2 1s samples of batehes 5-8
Group 3 is samples of batches 8-12
Group 4 is samyle- of betches 13-15
Group S 1s sauzles 0 h2tehes 17-20

The bztches shzll te acceptei i€ the averace ranre (the everdqe

of the individual ranges cf the 5 groups) of the twenty bateches
does not exceed 0.343 times the difference between the upper
srecification limit and lower specification 1limit (averape rante
skall be greater than 0.343 (USL-1SL)), and the differences between
the upper specification limit and the upper control limit, and

the lower specification limit and the lower control limit is equel
to or greater than 0.73 times the average range. (USL-UCL shall

be equel to or greater than C.72 times the averege renge and

1S1-1ILL shall “'° """’1 to or gr%%ter than 0.73 times thc avera~e

Sibd v
rangg}

4.3 Test methods and procedures
4.3.1 Composition

4.3.1.1 TNT - Code Nc. 04001.-Place an accurate‘y we*xh d
portion of approximately 2.5 grams in & 200 milliliter \m_; bes¥er
and add 75 ml of benzene saturated with HFMX. Cover the beazker
with a wateh glass and p)ace beaker and contents on & steam bdatl,
Break up the lumps with a-gl ass 8z1r~1ng rod and agitate the
sclution occasionelly by bn;rlln- . Remove the beaker and contents
from the steam bath when 2)V ¢f the TNT has dissolved; as evidenced
by the settling out of the other ireredients. Cool to room

8

———— ey = —
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temperature and filter the solution quantitatively throug

tared medium porosity filtering crucible. Transfer any o
insoluble matter remaining in the beaker into the erucidl

using an additional 150 ml of benzene saturated with HMX.

Draw air through the crucible until the odor of benzene is no
longer detectable. Dry the crucible and contents in an oven
maintained at 100 4 S degrees Centigrade ! c) for one hour.

Cool the erucible "and contents in a dolieeator and weigh. Retain

the crucible and contents for the determinations which follow.

i T
Lt
o

[
«

Calculate the TNT content of the sample as follows:
Percent TNT =« 100 (W=A

We (FIW)
Where:
A = Weight of residue in crucibdle, gms
W = Weight of sample, gms
¥ = Percent moisture, expressed as a decimal (4.3,2)

4.3.1.2 HMX - Code No. 05001.-Place the crucible and
contents retained from the TNT determination on & filtering
apparatus and wash with ten 20 ml “nwfﬁnne of agetone, Allo
each pcrtion of the acetcone to remain in contact with the
residue 1n the crucible ror one minute before applying suction.
Asperate the crucible and contents until the odor of acetone
is no longer detectable. Drv the crucible and contents in an
oven maintained at 100‘£ 5°C for one hour. Cool in a desiccator
and weizh Wash the crucible and contents with an additional
20 ml portion of acetone, and dry and weigh again. Repeat the
washings and weighings until constant weight i1s obtained. Retain
the crucidble and contents for the determinations which follow.

Percent HMX = 100 (A-B

Where:
= Weight of residue in crucible retained from 4.3.1.1, gms

= Weight of residue in crucible, gms

= Weight of sample, gms
= Percent moisture, expressed as a decimal (4.3.2)

XExW> ..

w
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4.3.1.3 Calcium Silicate - Code No. 06001 (applicadble to
Type II only).-Place the crucidble and contents retained from the
HMX determination on a filtering apparatus and wagh -with ten
10 ml portions of the sodium hydroxide to reamin in contact with
the residus in the crucidle for one minute defore applying suction.
Caution should dbe exercised when performing this procedure to
Preclude & too vigorous reaction between the aluminum and the
sodium hydroxide. Aspirate the srucible and eontants fora . :@ ..
minimum of five minutes. Vash the srucible .and sontents arith .
five 20 ml portions of distilled water.. - - ~+the srucible
and contents in an oven maintained at 100 ¢ 89C for one hour or
until constant weight is odtained. Cool a ‘desicoator and
weigh.

Calculate the Calcium Silicate content of the sample as
follows:

Percent Calcium Silicate = 100 C
=T

SE R 4

Where :
C = Weight of residue in erucible, gms
W = Weight of sample, gms
M = Percent moisture., expressed as a decimal (¢.3.2)
4.3.1.4 Aluminum - Code No. 07001
Calculate the aluminum content as follows:
Percent Aluminum = 100 - (A plus B plus C)

Where

A
B = Percent HMX

> = Percent Calcium S

Percent TNT {
i

c

4.3.2 Determination of moisture content

4.3.2.1 Specizl solvent.-The apecial golvent shall be—

equal volumes of anhydrous methanol and carbon tetrachloride

thoroughly mixed., If necessary the solvents shall bde dried by
distillation.

4.3.2.2 Method.-Determine the moisture content in agcord-

ance with Method No. 10l1.4 which is described in Specification
MIL-STD-650, using solvent indicated in 4.3.2.1.

10
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4.3.3 Viscosity.-Deterrine the viscosity (efflux) in
accordance with Mathod No, 212.1 whieh 1s described in Specification
MI1-STD-650C. See 6.6

4.3.4 Density.-Determine the density in accordance with
Method No. 203.1 described in Specification FII-STD-6S0.

NOTZ: Uge 8 ehunk of the sample to make this determination. Ses 6

S. PREPARATION FOR DELIVERY

é

S5.1.1 level e composition shall be packed and marked
in accordance with dwo F7548544.

>
l

5 1.2 level 2.-The composition shall be packed and marked

6.1 Orderins datae.-Procurement documents shall specify
title, numbdber and date of this specification as well as level
of protection reguired.

Inspeetion code numbers.-The five digit code numbers
o the 1napection herein are to racilitate future dats

med mamomVered o -~ o an @

and analysis by the Government.

I cr

ntended use.-The material covered by this specification
for use in the manufacture of explosive filler for

6.4 HTA-3 can be made from Octol and the addition of TNT,
Aluminur and Calecium Silicate tc conform to the desired composition.

6.5 Caleculations o econtrol limits:

=3
K

F = Emgx « Xmin
- £
1

A = b
s

-
'

- . - o av Toa e e e we mrrm - —————— -y
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X =53
[

UCLY = X plus .73 K
1C1Y = X minus .73 K
UCLR = 2.28 K

Where

is the determined value by chemical analvais
Sample mean

Range
Average range
Grand mean

CLX = Upper Control Limit for ¥
LCLX = Lower Control Limit for X
UCLR = Upper Control Limit for R

NOTE: Lower control 1limit for R 18 2ero

- ELR ]
]

< >
L}

€.6 The determination of density and viscosity is not

Neceasary when the WTA-3 is manufactured at the time of loading.

Custodian: .
Army-MU Preparing activity:

Army-MU
Project No, 1375 -A828

[
(L™
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