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MILITARY SPECIFICATION

This specification has been approved by the Department of Defense enc is marn-
datory for use by the Departments of the Army, the Nevy, cad the Air Force.

1. SCOPE

1.1 Scope. This specification covers slumi-
num powder for use in pyrotechnies, incendiaries,
propellants, and explosives.

1.2 Classification. Powdered aluminum shall
be of the fcllowing tvpes, grades, any classes as
specified (see 6.2):

Type I—Flaked
Grade A—385.0 percent aluminum
Class 1—325 mesii. nominal
Grade B—93.0 percent aluminum
Class 2—100 mesti. nominal

Class 3—20 mesh. nomina!

Grade C—91.5 percent aluminum
Class 4—50 mesh, nominal

Grade D—92.5 percent aluminum
(lass 5—12 mesh, nominal

Grade E—96.0 percent aluminum
Class 6—100 mesh, nominal

871082—}=¢1171)

Type III—Atomized

Grade F—98.75 percent aluminum
Class 6—100 mesh, nominal
Class 7—410 mesh, nominal
Class &—12 mesh. nominal

2. APPLICABLE DOCUMENTS

2.1 Government documents. The following
document of the issue in effect on date of invita-
tion for bids forms & part of this specification tc
the extent specifiec herein:

MiliTARY

MIL-A-20695 — Aluminum Products, Prep-
aration for Storage and
Shipment of.

(Copies of specifications, stapdards, drawings, and
publications required by suppliers in conpection with
specine procurement functions shouid be obtained from
the procuring activity or as directed by the contracting
otficer.)
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er publications, The following docu-

ments form s part of this specification to the
extent specified herein. Unless otherwise indi-
cated, the issue in effect on date of invitation {or
bids shall appiy.

ANERICAN SoCIETT roB TESTING MATERIALS
ASTM Standards.

B214 — Method of Test for Sieve
Apalysis of Granular Meztal
Powders.

B329 — Method of Test for Apparent
Density of Refractory Metals
and Compounds by the Scott
Volumeter.

D480 — Methods of Sampling and Test-
Ing Aluminum Powder and

Paste
234 — Methoas for Chemica! Analvsis
of Aluminum and Ajuminum-
Base Alloys
(Appiicauion for copies of the above publications
shouid be addressed to the American Society for Testing

Matenais, 1916 Race St., Philadeiphbia 3, Pe.;

3. REQUIREMENTS

3.1 Materiale. The aluminum powder shalil
be madc irom aluminum metal of such purity

¥ I srirormonte ~f sLio
that the product meets the reguirements of this
specification. It shall be iree from grit and other

harmiul contamination. Mica fillers or other
adulterants shall not be used. The powder shall
be manuiactured in the following manner:

Twvpel — erinding or slampine
De grinding or stamping.
Type IT — atomization or grinding

3.2.1 Type I. Type I aluminum powder shall

be in the form of flat flakes when examined as

3.2.2 Types Il and III. Types II and III
aluminum powder shall be in the form of
spheroidal particles when examined as specified
n 4.5.1.

powder shull con

ments of table I w

3.4 Physical properties.

requirements of table I when tested as specified
in 4.5.5.

a oty o ammATen dom

3.4.2 Apparent density. The apparent den
. . .

lt‘ l_. am I cuDic centimeter when tested as

“lass 2—no determination
lass 3—0.50 max

ass 4—0.90 minp

Clasgs 5—0.90 min

Class 6—0.95 t0 1.20

Class 7—0.95 min

Class 8—0.95 min

4. QUALITY ASSURANCE PROVISIONS

4.1 The supplier is responsibie for the per-
formance of ail inspection requirements as speci-
fied herein. Except as otherwise specified, the
suppne. may utilize his own or any othe' u::‘uec-

specifled 1n the coniract
or order The Government reserves the right to
periorm any of the mspections ser jorth in the
specification where such lnspections are deemed
necessary LO agsure Quppl)eb and services coniorm

4.2 Special provision.

4.2.1 Alternative inspection (including test-
ng) pmccaures lne supplxer may utilize any

sure equal or better quality by submitting a writ-
ten proposal with justification and obtaining

i a
ritten approval from the Government prior to

nstitution of the procedure. In case of «hspute,
the procedures of this specification will govern.
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MIL-A-512A
Tasre 1. Chemical requirements
Requirement Grade A Grade B Grade C Urade D ' Grage E Grage F Test metbhod
; | :
Al min, Spt ... .. ©850 | 930 91.5 92.5 95.0 0275 | 452
Cu, max, ... .. | - o 0.5 150
Fe, m8X, $puver e i 08 . S 05 | 432
Si, max, Tpoooveo | { | ooy b 05 L 452
Mg, max, %. o o 1 i 01 | 452
Zo, mEX, Touuoiri T L IUUTUU TSI |05 , 0.25 | 452
Other elements, total, max, .. .. .. } .......... t (3) ' .................... P 0.5 L 4.5.2
Total of all impurities, max, 9. ....1 *15.0 ‘ 7.0 i 8.5 | 7.5 : 4.0 ! 1.25 ’ 4.5.2
Alkalinity as Mg(OH); max, %... .. . o o Lo 007 | 453
Nonvolatile matter, min. S5.. ... ... ‘ 9.0 | 905 . 9980 | 9980 , 9995 I 9095 | 454
Easily extracted fatty and oily mat- 3.0 i 1.5 | E ] 0.2 ; 0.2 ‘ 4.54
ter, max, %, ‘ i : i f 1
! ! i | |
1 The peruuissible maximum amount of iron plus silicor is 1.5 percent.
7 The permimmibie manmum amount of other eiements pius iron is 1.3 percent.
8 By difference.
¢ Nope of thbe riements included in “‘total of all impurities'’ shall exceed 2.0 percent.
Taswr II. Porticle size distribution
T. S. mandard | Percentage retained
sieve demignaton - , ! : B |
i Clam ) i Class 2 | Ciasm3 | Cinse 4 | Class 5 ; Cinas 8 i Clams?® Class 8
! ! 1 H ! ‘
No.12.......... j .......... Lo - i ) 05 max
No. 20. . : I 2.0 max | f !
No.30.......... U I L SR © 13.0 w0 26.0 | :
No. 40.. ’ j N SR T O.5max:
No. 50. .. 0 £ 35.0 to 45.0 | ;
Nc. 100 ... ... | { 0.2max | 300max | 30max | ... . ... .. ! 2.0 max :
No. 140 ... ... L S, Y P !130_0w46.0: ‘
No.200......... PR 1200 max - 650 max | 3.0 to 20.0 200 max | 1
No. 230 ........ L S . L L [ 70.0 max . 70.0 max
No. 325 S 10max L i 4. 110010350 50.0 mio | 65.0 mio

1A maxmoums of 30 percent shall pass througt this sieve

4.2.2 Suppliemental ewidence. The supplier
shali provide evidence acceptable to the con-
tracting officer that the requirements of 3.1 and

section 5 have been satisfied.

4.3 Lotting. Provided the operation is con-
tinuous, a lot shall consist of the aluminum
powder of the same tvpe, grade, and class offered
for aceptance at one time and produced by one
manuiacturer at one plant under essentially the
<ame manufacturing conditions with no change
the process oA

inomateriads. In the event that

’

batel operation, each batch shall constutute a ot

(see 6.3).

4.4 Sampling for test. Sample containers
shall be taken at random {rom each lot as fol-
lows:

Lot size Bample sise
1

2~ 275
276— 545
546— 900
9011345
1346-1875
1876-2500

L IE- WS W N AR S

(&
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A specimen shall be removed from each container

in the sampie and placed in a clean, dry contalner

izbeled 1o identify the iot and the container from
which it was taken. Esch specimen shall be
tested as specified in 4.5

nalvucax

out the tesis. Where applicable, blank gewerm:-
pations shai! be run and ¢ rremons anpliea where

4.5.1.1 Type I. orade A. Place a small por-
tion of the spectmen on a glass slide and examine
the material under i high power microscope. A
microscope equinped with an oil immersion lens
and having s magnification of approximateiy

930 has been found to be suitable. Type I. grade
A aluminum powder shall consist of irreguiar
fiattened particies with frayed irregular contours.

117 aluminum powder -nal! conszst of granuiar

ticies of nodular or spheroidal form

2ar
4.5.2 Chemical composuwn The chemical

analysis shall be made in accordamce with
ACSTN\T T4

SAINI A AVl AU

4.5.3 Alkalinity as magnesium hydrozide.
W igh accurate'y approximately 2 grams (g) o
the specimen. transier to a 300-milliliter (ml}

1 LIRS YaVeN 1 [ SR [ SR

Lrlem’mvor dask. and o ~UU mi ol cOla Walcr.
O. 3 nsemw . it dnn - artrne

Shesc the fask everv 2 minutes and alter 15

mnntes Glter chranzh o odry nentral filter naper

Tiurate 100 m

.

or h}‘drocnlor)(‘ acxd uging ﬁve arops o!’ Gromo-
thvmol blue as an indicetor. Run 2 blank at the
Calculate slkalinity to percentage
& the specimen.
U2 N (A-B)
“.'

410 fime.
magnesium avaroxide i

Alkalinity, percent =

where: A = milliliters of acid required ior
sample,
B == miliiliters of ucid required for
blank,
N = normalits of acid, and

W = wecight of the specinen.

Az RS PR P < 3
4.5.4 Nunvolatile matter and jatty and Od'y
matter. Toe nnzmlr_xr.do meatier and the eessily

[ - o JRUSC I I PR S S A
4 D.d DUTLCIE Sict UL/ LW

4.5.5.1 Ciass 1. The particie size distribu-
tior shall be determined in saccordance with
ASTM D480, using & No. 325 (44 micron! sieve.

4.5.5.2 All other ciasses. The particle size
distribution shall be determined in accordance
with ASTM B214.

A mnarent dornerta
apparent aensily.

=4
[e g

(%2}

4
X

4.5.6.1 Ciasses 1 and 4. The apparent den-
v shall be determined in accordance with

4.5.6.2 All other classes. Place o funnel hav-
ing & l;-incp-ipside-diameter sterc in 8 100-m!
tared cvlinger. the stem having been cut so that
its tip ¢ just above the uppermost graduation
{ the cvlinder. Fill the cyviinder to the 100-ml
mark bv pouring small quantities of the ssmpie

on the side of the iunnel, allowing it to {all by

gravity through the stem. Aveid jarring or tap-

ping the cylinder. Weigh the cylinder and report
V

>

r

¥)
o
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5. PREPARATION FOR DELI/ERY

5.1 Packing. Aluminum powder shall be
packed in accordance with the requirements of
Specification MIL-A-206985 (see 6.2).

5.2 Marking. In additicn to any masarking
required by the contract or order, shipments shall

be marked in accordance with Specification
MIL—~A-20695.

P ny

6. NOTES

6.1 Intended use. The intended uses are set
forth in tabie III.

Tasre ITI. Uses

Type and grade Intenced use

Type I, grade A. .. ... ... Primer composition

Type l. grade B .. ... .. .| Pyrotechnics

Type 11, grade C. . ... . ... i Pyrotechnies

Type I1. grade D . .. .. ...| Plaip incendiary thermite

Tyre II, graue £. ... . ..} Bigt expiosive wcendiary
| projectiles.

Lo oINS &  GPUSRS D ol ; T e mrer v imatecan

1Yype Li1, grage r ... ... .. . OEAVY eXpiosives

6.2 Ordering data. Procurement documents
should specify the following:
(a) Title, number, and date of this speci-
fication.
of mmaterial

grade, and ciass

AT

A_S17
Niii~x=31

2A

6.3 Batch. A batch 1s defined as that quantity
of material which has been manufactured by some
unit chemical process and subjected to some
phvsical mixing operation intended to make the
final product substantially uniform.

6.4 Supersession data. A cross-reference jor

ciassifications used in this document and

the 1
the superseded ones is as {ollows
Former desiwonation Present desgnation

JAN-A-280-tvpe A, class a...tyvpe 1, grade B, ciass 2
type A, class b...tvpe I grade B, ciass 3
type B, class ¢...type Il grade E. ciase 6
type C, class c...tyvpe III, grade F, class 6
tyvpe C. cless d...type III, grade I, class 7
type C, class e...type III, grade T, class §

JAN-A-512-grade I ..... ....type II, grade C, class 4
grade IT ........ tvpe II, grade D. ciass §

................ type 1. grade A, ciass 1

Notice. Wnexn Government drawizngs, specificauons.

5 0B, TAr Ty mitemnos sthae thoe
0 Wil o

or other Gata &re usec {or &ny Durpose ©
connection with a definitely related Government pro-
curement operation, the United States Government

thereby incurs no responsibility nor apy obligation what-

specifications, or cther data is not to be
regarded by impiicatior or otherwise ss in any manner

o
sl
Y
4
B
n
(]

licensing the holder or apy other person or corporation,
or conveving apy rights or permission to manuiacture,

se, or sell apy patented invention thal mAaY 1D a0V WAy

[

be related thereto.

D ac
reparing ac
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SPECIFICATION ANALYSIS SHEET Bu“e{%‘L":’“"L}’PN‘:"eldlg_Rom

INSTRUCTIONS

This sheet is to be filled out by personnel either Government or contractor, involvedir the use of the spec-
ificstion 1n procurement of products for ultimate use by the Depariment of Defense. This sheet 1s proviged for ob-
taining information or the use of this specification which will insure thst suitakle prooucts can be procured with a

minimum amount of ceiay anc at the jeast cost. Comments and the return of tnis form wiil be appreciastea. Folc on
iines on reverse side. staple 1A Corfner, and send 'O Prepafing sCLIViLY (as iadicotse reverss herecf)

se

@ on rewverss Ahereof).
SPEl FICATICN

CRGANTIATION (0f sabastter) - - CiTY AND STATE

[OUANTTTY OF [ TEMS PROCURED

CONTRACT NC. DOCLAR AMDUNT
3

%
1

MATERIAL PROCURED UNDER A
{TJ o1ReECT GOVERNMENT CONTRACT T suscontract

Y. MAS ANY PART OF THE SPECIFIiCAT!ON CREATED PROBLEMS OR REQU!RED INTERPRETATION IN PROCUREMENT USE?

A, GI VL PARAGRAPKH NUMBER AND WORDING.

B. RECOMMENDATiONS FOP CORRECTING THE DEFICIENCIES.

2. COMMEN'S ON ANY SPECIFICATION RECUTREMENT CONSIDERED TOC KRIGiD

2., 1S THE SPECIFICATION RESTRICTIVE?

D?:s D NC i F TYEST . 1N wRAT wav:

4. REMARKS (Attach any pertinent datasnich may be rfuse in 1aproving this spectification. [f thereare addi-
tional papers, attacn to fora and place both in an envelope addressed to preparingacitvity)

(@]
>
-
[ag}

SUBMITTED BY (Prtinteg or typed nume and ascfivity)
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