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NATIONAL MILITARY ESTABLISHMENT SPECIFICATION

NICKEL, POWDERED (NM? USE IN AMMUNITION)
Tbte speclflcatlon was approved by the Dqrsrtments of Uae

Army. the Navy, and the Alr Force for use of Droc!mement
services of the respective Departments.

A. APPLICABLE SPJICIFICATIOXS

A-1. The f~l;owing specifications, of the issue in efTect on data
of invitation for bids, form a part of this specification:

U. S. ARMY SPECIFICATIONS
6&0-1-General Specifications for Ammunition except Small

Arms Ammunition?
l@O-2 -W.ondard Specification for Marking Shipments by

Contractor.’

NAVY DEPARTMENT SPECIFICATION
General Specifications for Inspection of hfateriaLt

FEDERAL SPECIFICATION
RR-S-266-Sieves; Standar4 Testing.

R GKADE
B-1. TMs specification coven one grade of powd&ed nickel “aa

hereinafter specified

C. XATIXtIAL AND WOEUCXAXSEIP

61. Sea section E. . .. .. .~ ..--.-L-.=H-=nn-,T.-
D. G&CNRXAL ltEQUIREMElUT9

D-1. see section 12

IL DETAIL lZE.QUXREXENTa
E-1. Free metallic aickel.-95.O percen~ minimuzw
E-2. Jfercury.-2.O percent, mruisnum,
E-s. Afoisture.4.2 pereen~ maximuxm
E-4. Grarrrdutiorr.-Unless otherwise specified in the, contract

or order, the granulation shall be as <ollowa:
E+ia. Through No. 1’10 U. S Standard sieve, 100 percent mini-

mum.
Mb. Average particle diameter, 1.6 * 0.6 micron~

F. MUTHODS OF SAMPLING, JJ4r3PFC_OE, A T3D TE8TFI

F-1. Size of Joti.-Mtimum, 1000 porw&
F-2. Sampiing.—A minimum of lW=cent of the container in

(
the Iot shall be selected by the inspector m such a manner aa b

~ Appllpabla only to Army purchaaea.
~Appllcable only to Navy purckcc%
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be representative of the lot.
1’

When lots comprise less than lC
containers, all containers in the lot shall ~ selected. From each
of these containers, remove enough of the material to form a com-
posik sample of approximately 8 ounces. Mix these portions
thoroughly to form a homogeneous composite sample. Place
this composi~ sample in a suitable container, seal and labd
so as to show the name of the matarial, manufacturer, plank

!% Ichase order, and tiumber of pounds in the lot, and lot num
All acceptance testi shall be made on the composite sampie
representative of the lot..

F-?). Inepeetioz--
F+a. Arm~.-Insp&ion shall be made in accordance w!th tlie

requirements of U. S. Army Spccificaticm E&&l, and shaii be
made at the point of delivery unless otherwise spcciEed in tb:

$
~

contract or order.
F+3b. Nayy.—Unless otheinise specified in the c~ntract ,.,Y c;

der, mspect]on shall be made at the point of delivery.
F-4. Testi.-The laboratory tests shall be made in accor(’ acm

with the follcwing
(?

aragraphs. For Navy
Y

urchaaes, the W@
shaU be made at a overnrnent laboratory un ess otherwise speci-
fied in the contract or order.

F4a. Free mctallio nickel.-AccurateIy weigh ● rum le of ap
proximately 1 ram of nickel powder into a

i% Y
revious!{ igniti

-d tared cruc la Carefully spread the samp e in a t in iayer
on the bottom of the crucible. Apply a Bunsen flame to t~a
M@m of cmcibIe until the powder igni~. A11ow visible oxLda-
tion to proceed without the aid of further heaL After vishk
oxidation eeasq lace tbe crucible at s 45° angle on s. trisugic

fand ●pply the fu 1 ~ of ● Meker burner for 1% hours {or
igdte in a mutTle furnace for au equal time). Cool the crucible
in a desiccator ●nd weig&

(A + B + C) S66.8
Percent free metallic nickel =

> w
‘when

.

..
. . $ = “~ gain in weight of sam la

r— gm of mercury in sample see par. F-db)

#
Z gm of moisture in sample (see psr. F-4c)
= grm of sample

F4b. dhreu .—Weigh accurately a sample of nickel powder
of 8 proximd.-e y 1 gram.

?7
Place in an Erlenmeyer flask and

disso ve the se.mple hi 10 ml. of 1:1 nitric acid. Heat on hot plati
until nitrogen dioxide fumes are no longer evolved. Heat almost
ta dryness to eliminate most of the nitric acid. Avoid heatinp
to drvnesa as mercury may be lost as vapor. Dilute to approxi-
mately 76 SJJLwith water. Add 1 to 9 drop: of a saturated SOIU.
tion of potassium pcrmanganate. Then carefully add 1 nd. Of

concentrated aulfur]c acid. Add enou~h ferrous ammonium sul-
fata to clear the solution to previous green color. Add approxi-
mately 5 sr& of s saturated solution of ferric nitrate, Titra&

[J@-N-CMA3
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with ● solution of potaaaium thlocyanati which has been standard-
laed ●gainst pure tnercury, using the above procedure.

100 VF
Percent mercury = —

w
where

v n mL KCNS used in titration
F= gzm mercury equivalent to 1.00 ml. of KCNS

solution (from ata,ldardiza~ion)
W =- gm. of sample.

F-4~ Moistura .—Place 2 gm. of the aam le in a shallow recep
Rtacle, aprcad evenly over the surface of t e receptacle, and dry

in s vacuum desiccator containing a porous typo of granular
anhydroua calcium sulfste for 24 hours at. laboratory temperature
(approx. 20”C.). Calculate the 10SS of weight as percent mois-
tum

F-4& Granulaticn.—
F-id (l). Attach a bottom pan to a U. S. Standard “No. 100

ideve conforming to the requirements of Federal Specification
RR-S-966. Place a 1O(Jgm. portion cf the sample on the sieve,
cover, and shake for 6 minutes by hand or mechanically by means
of a shaker geared to produce 300 & 16 gyrations and 160 * 10
taps of the striker

r
r minute. Weigh any material remaining on

the sieve and calcu ate the percent passing through the sieve.
F-4d (2). Determination of average particle ditanwtsr_Deter-

mine the average particle diameter by means of a sub-sieve sizer
baaed on the air permeability principle described below.

F-4d (2 & Apparatus.-The sub-sieve sizer (see fi~ 1 and 2kand par. -3) is composed of an air pump, an air pressure m-
ulator, s precision-bore sample tube and a doublerange air tlow-
meter (capilJariea and manometer) with water as the manometer
liquid, aIong with accessory equipment necessary to correlate
these parts into a unit, The air pump builds up preaaure to ●

constant head in the pressure regulator. The air, under this pres-
sure head, is tonducted through the packed powder sample con-
tained in the sample tube. The flow of ●ir through this packed
bed of powder is measured by means of the manometer of the

---.--<.-.. _ ..... . .. .. . ...- . .

flowmeter, the level of the water in the manometer being used to
calculate the ●verage particle diameter of the sample

FAd (2) b. Calilmztion o/ au&-sieve sizer. — Adjwt the water
level in the pressure regulator so that the height from the bottom
of the regulatar to the water level is 60.0 * .1 cm whsn. air. A
bubbling from the inner tube of. the regdat.m.” Place a calibrated
fbvmete~ with a measuring range uf 0-60 mL per minute in
place of the sample tube. By means of the air regulator adjust
the air flow so that air bubbles from the inner tube of the pressure
regulator at a rate of 3-5 bubbles per second. Adjust the first
eapillasy resistance by moving the wire in or out of the capillary
until it shuws a conductance of 11 to 12 ml. per minute when cal-
culatd as follows:

Ax60
c—=

B
[JAN-N-4 12A]
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where
c =
A =

B =

4

conductance of the C8 illary resistance
rate of flow lndicate~on the calibrated flow-

meter
2trCSSUre. in cm. of -water i~~dicated an the

1
manometer.

Adjust the second capillar
t

resistance zo that the total conduct-
●nce of both capillaries w cn connected in paral’cl is exactly 4
thZWS that of the first capillary s ecified above. The first. capil-

1

1!ky redatanee should be used w cn testing samples having an
●ve?age particle diameter of 0-20 microns and the two capillary
resistances should be used when testing samples havil~g an average
particle diameter of 20 to 50 microns.

FAd(2)c. Determination of avemge particle diameter.—Screw
one of the porous plugs on the plug manipulator. {See fig. 2.) I
Lay ● filter pa er disc (?4 inch diameter and made of paper of

.$8 medium-rap] retentive qualitative type) over one end of the
aatnple tube and push the plug into the sarriplc tube a distance of
●pproximately 0.5 inch with the perforated surface of the plug
sgdnst the surface of the paper disc. Force the paper to crimp
arouna the edges and prcceac the plug into the sample tube.
Place the sample tube in a vertical position with the paper Jide
of the plug up. Wei~h out 8.90 gm. of dry sample and transfer
to the sample tube with the aid of a small funne4. Tap !he side
of the tube to settle the powder. Lay a second paper disc over
the top of the sample tube, attach the second porous plug to the
plug manipulator, and force the plug and paper disc down into
the ample tub Tap the tube to settio the powder and firmly

b
reaa the ~plug down on the sample. Remove the manipulator.
bee the aampIe tube in the sample hcixht gage and measure the

height of the sample in the tube. Record this value as L. Attach
the sample tube to the apparatus and start the air pump. Ad-
just the air flow so that air bubbles from the inner tube of the

. preaaure regulator at a rate of 3 to 6 bnhbles per second. AHOW
the water level to rise in the mammwter until” it reaches a max-
(mun& Measure the difference in height between the two arms
OZthe manometer and record this value as F. Calculate the aver-
●ge particle d-eter using the following formula and report the
●verage of two determinations.

I CF
I ---- —.,.- .. . -.. . . . . .. .._ .. .

d. = 1.064L V’ <1.28L-l)a (MI-F)
Where

.- .,. ‘L = perage article diameter of sample in microns
L t= neight o sample in sample tube in cm.
C = conductance of the flowmeter in ml. per minute

for a pressure difference of 50 gm. per cm?
F= difference in height of liquid in arms of ma-

nometer in cm.
F-& Resubmission.-If the composite sample representative of

the lot faila to Dasa the inspection tests. the manufac*urw shall

I

1
have the optio~ of havirg- analysis of each primary sampIe I
made without expense to

[JAN-N-4.2A]

the Govewment. The man-ufactu;er “
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( may then remove or replace defective portiona of the lot repre-
sented by the primary aampks which fail to meet the ~uirw-
men~ and submit the lot for acceptan~ rovided that the mark-

riaga on the amtainer are such that comp ete removal or replace.
meat of defective portions of the lot can be made to the aatia-
faetion of the inspector.

(
G PA(71CAGINCs FACKIIWG. AND XARKINO EWE S~MENT

G-1. Z%ek&cg.-Nklcel powder shall be packed ●nd shipped in
such a manner as to insure acceptance by common or other carrier
for de traaapotion at the lowest ratz to the point of delivery.

G-2. Marking_
G-2a. AnnU.-In addition to any specisd marking required by

the contract or order, shipments for the Army shall be nuirked
in’ aaordana with the requirements of U. S. Army S~on
Iw

GZh Navy.4hippiag containers for Navy purcbaaea shall be
marked with the -e of the mate.rid, the specifia.tion number,
the qaaatity eontmned therein aa speatied in the contractor order,
the name of the contractor, the name of the manufacturer, the
rmmber of the cmatract or order. and the gross weigh~

E M-

E-L t.lsc_Powderd aickel covered by tl$v ~~a~~b in-. .
$U@ed for u i8 the _ufactuTe “of-ndngkaema. . . . -.

~*W*Z~~rF~~~~d~s=~~&
E- ~ ~ Sub-Siie sizer, (k- 90, N* 14412 j

ygtf-tf I& ~ =%xlllic&lflwmaPittab
dem%%i :.

.-----:-“-”.%-.i-:‘-.:”+.;

?
of Natioad X}litw Bstabhhmeah JoLit - ! -- ‘---=---”-” -

%
.... .. .. ..- .... ..

●

!i!~&T*mzL-*E*?.m*. !
Ns7, 4. Federal Spu&atha -d Standar&” “t%pk Of ‘
Iluiexulsy boebtdaed from the Superintendent of Docnmenm# ‘
Gwrameat Pdatiar tMii W-hkton Z?& D. C. Ageades
withia the Departmeata of the AnnY and the Department of
the. Air Force will +ain copies of Joint Army-Navy, U. S.
Army, ~ red- SpeUfiUtiO~ thrqh estddished departmental

Both the title aad Identiymg symbol number should
be 8t@ktod * requeatiag copies of apecifieatiosm

H+. Copia of National Military Establishment Joint Arm -
,’ Na T, aad Fedrral specificat~ona. (~uired for Navy purchaaes.,,.. mt4i71J8vy Department aplfi=t!o~ may be ohined upon ●pplI-

atioa to the Bureau of SUPPI= ●nd AccounW Navy Depa.x+
mea& Weabin@On 25, D. C. except that Naval activities ahoutd
make Sp lkatum ti the Supply Ofllcer. m Comm~nc4 .Naval Sup Iy

kCaIter, ~orfolk 11, V- Both the title 8nd Identifying sym
nambar ahoald be stipulated wkn =wstwr COpiea of speci&a-

[JAM-z9-411A?
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H-6. Copies Of this National Military Establishment speciftca-
tiqtt. (requwed for Departmer,i of Army purchases) may be ob-
tained from the Office, Chief of Ordnance, Department of the

I

Army, Washington 26, D. C.

Xotlee.-Whett Government drawings, apectttcatlons, or other data
are used for any purp~se other than in connection with a dettnl(ely
related Government procurement operation. the United States GO V-
ernmefit thereb Incurs no responsibility nor any obllgat[on whateo-

Zever; and the act that the Government may have formulated, fur- 1
nished. or (n any way supplied the said drawings, ePeclflcaClons, or
other data Is not to be regarded by lmpl Ica’lon or otherwise as In
any manner Ilcenslng Vhe holder or any other person or corporation,

~~~wc~g% invention that may in any way be related thereto.
any rights or permission to manufacture, use, or sell

ARMYs O.
NAVYC OS.
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