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JAN-M-476A

13 AUGUST 1948

SUPERCEDING
JAN-M-476
18 JUNE 1947

NATIONAL MILITARY ESTABLISHMENT SPECIFICATION

MANGANESE, POWDERED
(FOR USE IN AMMUNITION)

This apecification was approved by the Departments of the Army, the Navy,
and the Alr Foree for use of procurement services of the respective Departinents,

A. APPLICABRLE SPECIFICATIONS AND OTHER PURI.ICATION:‘!

A-1. Spect fications.—The fnllowing apecifications, of the issue in
offect on date of invithtion for bids, form a part of this apecification:

U. 8. ARMY SPECIFICATION

30-0 I—Gencral Specification for Ammunition except Small
Arms Ammunition.}!

100-2—Staudard 8pccification for Marking Shipments by
Con'ractors.!

NAVY DEPARTMENT SPECIFICATION
General 8pecifications for Inspection of Material.?

FEDERAL SPECIFICATION

RR-8-366—Sleves; Standard, Testing.
A-2, Other publications.—The following publications, of the issue in
effect on date of invitation for bids, form a part of this apecification:

BURFEAU OF SUPPLIES AND ACCOUNTS PURBLICATION
Navy Shipment Marking Handbook.?

INTERSTATE COMMERCE COMMISSION REGULATIONS
Regulations for the Transportation of Explosives and Other
Dangerour Articles, cte.

B. GRADES
B-1. Thir specification covers the following grades of manganese
powder, as specificd in the contract or order (sce par. 11-2):

Grade 1—99.5 percent total manganese.
Grade 11—98.0 pereent total inanganese.
Grade 1TT—-95.0 pereent total manganese.
C. MATERIAL AND WORKMANSHIP
C-1. Grade 7.---Grale I mangancse shall be ground to the proper
granulation in an inert atmos<phere.

U Applieable only tn Army purehases
t Applicable only ta Navy prrchases,

ROIN4T-- 4R (NaL 7o)



Downloaded from http://www.everyspec.com

. GENERAL REQUIREMENTS

D-1. See section k.

E. DETALL KEQUIREMENTN
E-1. 'The material shall comply with the requircients shown in

tuble 1.

TasLe 1.-—Detuil requircments.

Qrade 1 Girude 1] Urade 1
Pereent teraent Perecnt
(wiounumy | menuig) | (inunusa
‘Total talianese L ooLo.. 0 Lo w. 5 ] 95.0
Frea metallic inwagatess. ... ... ... e Wol............ .-
Cleanulation:
Through No. 200sleve. ... ... ... ... R P, .0 .0
Througlhi No. Ziosleve. . ... ... .. ... .. . 100 P
‘hrouglh No. (25 sleve. . ... _. e e ]
Particles atuatler thun 10 microns diwneter. .| LR O

t See par. H 4.

1 Masimum,
¥. METHODS OF SAMPLING, INSPECTIUN, AND TESTS

¥-1. Size of lot.—Maximuu, 1,000 pounds. Uuless otherwise
specified in Lhe contract or order, the lot shall consist of nuterial fraw
not m{om thun one manufacturing batch of manguuese powder.  (Sce
par, H-6.)

F--2. Sampling.—Five containers shall be taken, at raudow, from
the lot. I tliere are fower than five containers in the lot, all the
contuiners shall be taken for sampling. A }-pound saumple shull be
tuken by mcaus of o sampling thief, from cach container 8o chosen.
The snmples shall be placed in a clean dry contuiner, stoppered tightly
and wixed thoroughly to form a cotuposite sample represcutative of
the lot. The compm{tc sample shall be lnbeled to identily the samplo
with the lot represented,

F-3. Inspection.—

1--3a. Adewyo—luspection shatl be mude in acconbiee  with the
requireracnts of U, 8. Army Specitication G0 01, and studl be made
at the poiut of delivery unless otherwise specitied in the convruet or
order, . <

1--3b, Naey --Unless otherwise specitied in the contriet oe order,
iuspection sttt be made at the point of delivery.

K-, Tests --'The laboratory tests shall be made in aceurdanee with
the following parsgraphs. For Navy purchases, the tests shall be
made at a Government laboratory unless ovherwise specified in the
contract or vrder.,

¥-4a. Tolal mangancse.—Place an accurately weighed portion of
approximately 0.25 gm. of the sample in a 750-l. Iurlenincyer flusk
aud add 50 ml. of nitric acid solution haviug a specitic gravity of 1.135,
When the sample has dissolved, add 1 gm. of sodium bismuthate of at
least 80-pereunt purity. Bring the liquid to the boiling point and
allow to boil for 3 to 5 minutes. If ths precipitated oxides of manga-
nese or the color of permanganic scid does not persist through this
boiling, add morce sodium bismuthate and boil the mmixture again.
Add suflicient sulfurous acid to clear the solution. Dilute the solution
to a volume of 250 ml. with nitric acid solution having a specific
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gravity of 1.135, and cool to 10° to 15° C. Add 8 gm. of sodium bis-
muthate and agitate the mixture briskly for 1 minute. Dilute the
mixture with 250 ml. of cold water and filter immediately through a
layer of prepared asbestos supported on a perforated porcelain piate
resting in a large glass funnel, taking care not to allow the filter to
run dry during the filtration. Wash the flask and filter with cold
3-pereent nitric acid solution until tho washings are entirely colorless,
again taking care not. to allow the filter to run dry. Treat the combined
filtrate and washings immediatcly as follows: Add to the filtered solu-
tion of permanganic acid an accurately weighed portion of aprroxi-
mately 9.1 gm. of solid ferrous ammonium sulfate taken from a hottle
of the well-mixed salt; stir the mixture briskly, and as soon as reduction
is complete and the salt dissolved, titrate the excess of ferrous aalt
with approximately N/10 potassium permanganate solution. Obtain
the permanganate value of the ferrous salt as follows: Place 250 ml.
of cold nitric acid solution having a specific gravity of 1.135 in a 750-ml.
Erlenmeyer flask and add 2 gm. of sodium bismuthate; agitate the
mixture vi usly for 1 minute. Dilute with 250 ml. of cold water
and im iately filter through a layer of gom&nmd asbestos as previ-
ously described; add to the filtrate, first 50.00 ml. of approximately
N/10 potassium permanganate solution, and then an accurately weighed
portion of approximately 3.0 gm. of the solid ferrous ammonium
sulfate; dissolve the salt and titrate immediately with more of the
N/10 potassium permanganate solution. Make the corrections for the
excesses of permanganate used to cause the end point colors in both
titrations. Calculate the percent total manganese as follows:

1.009 N{%g- }
W

where N =normality of the potassium permanganate solution

B=ml. of potassium permanganate solution required for reac-
tion with D gm. of ferrous salt

C=gm. of ferrous solt added to reducc the permanganate formed
from the manganese in the sample

D=gm. of ferrous salt used for determining the permanganate
value of the ferrous salt .

E=ml, of potassium permanganate solution used in hack titra-
tion of the excess ferrous salt present after reduction of
the permanganate formed from the mangancse in the
sample.

W=gm, of sample.

Percent total manganese=

F--4b. Free metallic mangancse.—Determine the free etallic
manganese content by the hydrogen evolution method, using a suitable
apparatus for dissolving the sample and measuring the gas cvolved.
The apparatus shown on figure 1 Ras been found satisfactory, and its
use is deseribed below.  Asscinble the apparatus as shown on figure 1,
attaching the various parts to suitable supports. Turn the three-way
stopeock to the A position, raise the leveling bulb until the meniseus
of the water in the gas measuring buret is at the O-ml. tnark, and turn
the stopcock clockwise to the 13 position.  Place 100 ml. of a 3- 10 8-

percent acctic acid solution, previously saturated with hvdrogen, in
the reaction flask, and attach the reaction flaxk to the apparatns hy
means of the two-holed rabber stopper. Adjust the position of the
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thermometer in the rubber stopper so that the bulb of the thermometer
dips into the acid solution. cigh accurately a portion of approxi-

mately 1.0 g, of the sample and wrap in cellophane or paper in such
a manner as to make the following operations possible.  Remove the
reaction flask from the apparatus and place the wrapped sample in
the neck of the flask without allowing the sample to fall into the acid.
Reattach the reaction flask to the apparatus, again taking care not
to allow the sample to fall into the acid. Allow the =ample to remain
in the neck of the flask for at least 10 minutes or until the atmosphere
above the ucid becomes saturated with water vapor. Read the tem-
perature and turn the three-way stopcock clockwise to the C position.
Cause the sample to fall into the acid by hitting the bottomn of the
reaction tlusk against the palm of the hand. B8hake the flask to cause
the wrapping on the sample to open and the manganese Lo comne in
contact with the acid. As the evolution of gas procceds, lower the
leveling bulb so that the level of the water in the gas measuring buret
remains at approximately the same level as the water in the leveling
bulb. When the reaction is complete, cool the acid solution in the
reaction flask to its temperature prior to the reaction and keep at this
temperature for 10 to 15 minutes. Adjust the level of the water in
the teveling bulb to the same height as the meniscus of the water in the
gas measuring buret. Read the volume of gas in the buret and correct
for any etror in the graduation of the buret. Read the gas temperature
with a thermometer close to the buret. Read the barometrie pressure
on a mercurial barometer accurate to 0.1 mm. and corrected for tem-
perature. TCalculate the percent free metallic manganese as follows:

273.1X0.2450 V (P—p)
760 (273.1 + YW

Percent free metallic manganese=

where V=ml. of hvdrogen evolved
P=corrected barometric pressure
gyz vapor pressure of water in mm. at temperature T
=gas temperature in degrees C.
W =gm. sample

F~4c¢. Granulation.

F-4c¢ (1). Sieve analysis.—Nest the specified sicve or sieves, con-
forming to Federal Specification RR-8-366, on a bottom pan. Place
a weighed portion of approximately 50 gm. of the saniple on the upper
sieve, cover this, and shake for 10 minutes by hand or § minutes by
means of a single-eccentric type mechanical shaker which imparts to
the sieves a rotary motion and tapping actio 1 of uniform specd of 300
+ 15 gyrations and 150 4 10 taps of the striker per minute. Weigh
the amounts retained or passing through the sieve(s), and calculate
to percentages as required.

—4¢ (2). Delerminalion of the sub-sieve particle size distribution

F-4c (2) 4. Apparatus.

F-4c (2) n (1). Andreasen pipet. Use the Andreasen pipet and its
accessory cquipment shown in figures 2 and 3. Ior each pipet used,
accurately (ict,ermine the volume of the cylinder with the pipet in
place, the drop in liquid level in the cylinder due to the withdrawal of
10 ml. aliquots, and the volume of the 10 l. chammber in the pipet.
To facilitule and control the withdrawal of aliquots from the cylinder
and to permit the rapid emptying of the pipet in preparation for the
next aliquot, a convenient suction-pressure systein, illustrated in
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figures 2 and 3 may be used. This consists of 8 Y tube, connected by
mecans of rubber tubing to a rubber bulb and to the Andreasen pipet.

¥-4c (2) a (2). Dispersing solufion.— Dissolve four gm. of dioctyl
rodium sulfo succinate (Aerosol O, T.) in approximately 4 liters (1 gal.)
of distilled water. Add 0.5 gm. of potassium chromate to the resulting
solution and mix thoroughly. Determine the density and absolute
viscosity of this solution at 25° C.

F-4c (2) a (3). Wash solution.—Dilute 10 ml. of the dispersing solu-
tion to 500 ml. with istilled water.

F-4¢ (2) a (4). (vucibles.—1'repare Gooch crucibles of satisfactory
filtering properties hy depositing a thin layer of fine asbestos on a thin
layer of coarse ashestos in the crucible. Dry the crucibles at 105° C.
to constant weight, cool and weigh. The crucibles can be used for
four to rix determinations before bheing discarded.  Fine poroaity
fritted glass crucibles may be used if it is first established that the finest
particles in the sample will be retained on the crucible.

F-4¢ (2) a (5). Filter flasks—TFasten four small filter flasks to a
ringstand and attach to the suction by means of A manifold. Use stop-
cocks on each linc of the manifold to permit individual control of the
fiiter flasks.,

F-4c (2) a (6). Dispersing tube.—Use a tube (see figs. 2 and 3) approx-
imately 8 inch inner diameter and § inches long, equipped with a ground
glass rtopeock. This tube may be improvised by removing the capillary
tip from a 100-ml. buret and cutting the graduated cylinder at the
88-ml. mark.

TF-4c (2) a (7). Diapersing brush.—Use a brush with tufted tip.
This brush shall fit snugly into the dispersing tube.

*_4¢ (2) a (8). Ileary-duly motor.—Usc a heavy-duty motor equipped
with a check to grip the wire end of the brush. The motor shall be
capable of 900 r. p. m. _

F—4c (2) b. Procedure—Before starting the test, calculate the time
at which an aliquot is to be taken from the piﬂet to determine particles
smaller than 10 microns diameter (sce par. H~4) using the following

formula:
306.1 VH
7.20—-D

where V=abrolute viscosity of suspending medium in poises. .
H=distance between surfzce of liquid and pipet tip in em.
before each sample is diawn.
D =density of suspending medium in gm. per ml.

Time (minutes) =

Add approximately 7 ml. of the dispersing solution and 0.05 gm. of
potassium chromate crystals to the dispersing tube. Then add a
ortion of 10.00 gmi. of the sample of manganese powder to the tube.
nsert the hrush into the dispersing tube, and work up and down ro as
to disperse the sample throughout the solution.  With the tufted tip
of the brush in contact with the base of the tube, direetly above the
closed stopcock, attach the wire handle of the brush to the chuck of
the heavy-duty motor. By mecans of a clamp, fix the dispersing tube
to the atand supporting the motor to prevent the tube from rotating
with the brush. Immerse the lower half of the tube in a beaker of
cold water to preveni overheating as the suspension ix stirred by the
brush. Start the motor and stir the suspension for 15 minules at a
rate of approximately 900 rpan. Turn off the motor and detach the
brush and dispersing tuhe from the maotor and its supporting stand,
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Insert & large funnel in the mouth of the eylinder of the Andreascn
pipet. lold the dispersing tube and contents (hrush and suspension)
over the funnel; open the stopcock of the tube and permit the sus-
pension to run into the cvlinder. Closc the stopeock und add approxi-
mately 10 ml. of dispersing solution to the dispersing tube by means
of a wash bottle. Move the brush up and down to loosen any man-
genese particles clinging to it; then open the stopcock. Repeat this
procedure until both tube and brush have been thoroughly washed,
as indicated by the absence of mangancese purticles in the dispersing
solution when transferred from the dispersing tube to the cylinder.
Add dispersing solution to the cylinder of the Andressen pipet until,
with the pipet inserted in place, the suspension is brought to the
mark. Replace the pipet by a thermometer. Note the temperature
of the suspension and allow hot or cold tap water to flow over the
outside walls of the cylinder until the temperature of the suspension
i9 26.04+ 0.5° C.; use the thermometer to stir the suspension vigorously
during this process. Remove the thermometer and place the pipet
with stopcock closed, in the cylinder. After making certain that the
vent to the liquid chamber is closed shake the assembly in an inverted
position for spproximately 2 minutes. Take care to assure a uniform
dispersion by sufficient shaking and inverting of the assembly. Up-
right the cylinder, open the stopcock of the pinet, and open the air
vent. Blow out any unmixed suspension which may be in the stem.
Place the assembly in a constant temperature bath maintained at
2501 0.5° C., fasten firmly to a rigstand, and note the exact time.
It is important that the minimum possible time elapse between the
cessation of shaking and the noting of the time. Let the suspension
stand for the calculated time. During this time make the connection
hetween the reservoir and the pipet by means of the length of flexible
rubber tubing provided for this purpose. Seven seconds before the
calculated time for taking the aliquot, start sucking up the sample
ay follows: Compress the bulb, close the open end of the Y tube, and
control the rise of liquid in the pipet by slowly releasing the bulb.
After the liquid has heen drawn up to the 10-ml. mark of the pipet,
close the stopeock of the pipet and open the end of the Y tube. To expel
the liquid from the pipc{), reverse the stopcock, close the open end of
the Y tubi, and compress the bulb gently.  Wash the pipet bulb twice
after the aliquot has been expelled by opening the pinch clamp (fig. 2)
aud allowing 2 to 8 ml. of solution to pass from the reservoir to the
pipet bulh, Expel the washings in the same mauner as the aliquot.
Catch the aliquot and washings in a 50 ml. beaker. Transfer the
aliquot and washings quantitatively to a tared Gooch crucible or
fritted-gluss crucible in position on a suction tlusk, using a rubber
tipped stirring rod and a jet of dispersing solution frum a wash bottle
to effect complete transfer. Wash the contents of the crucible with
three 5-ml. portions of wash solution and then three 5-l. portions of
acetone. Air dry the crucible, then dry for 15 minutes at 100° to
105° C., cuol in a desiceator and weigh.  Calculate the increase in
weight as percent suspended particles in the aliquot finer than 10
microns as follQws:

. |14
Percent finer than 10 mlcronszﬂ)—%‘fg—
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where A=gm. of suspended particles in aliquot taken at time calcu-
lated for 10-micron diameter
B=mml, of aliquot taken (see par. F—4c (2) b)
V=ml. of suspension In Andreasen pipet at start of test
(see par. F-4¢ (2) b)
W=gm. of sample,

F-6. Rejection and resubmission.—If the composite sample fails to
comply with any of the specified requirements, the entire lot shall be
rejected. The contractor shall have the option of having a partial or
comalet,e analysis made on each container in the lot at no expense to
the Government.” The contractor may then remove defective portions
of the lot and resubmit the lot for acceptance.

G. PACKAGING, PACKING, AND MARKING FOR SHIPMENT

G-1. Packing.—Unless otherwise specified in the oontract or order,
powdered maganese shall be ked in plain steel drums conforming
to the requirements of Bpecification 37D of Interstate Commerce
Commission Regulations for Transportation of Explosives and Other
Dangerous Articles, etc. Each drum shall have a removable head
and shall be airtight when the cover is secured In place. The gross
weg_ht of the container and contents shall not exceed 110 pounds.

2. Marking.—8hipments shall be marked to insure safe handling

as required by Interstate Commerce Commission Regulations for
Tra rtation of Explosives and Other Dangerous Articles, eto, and
in addition ehipments for the Army shall be marked in accordance
with the requirements of U. 8. Army Bpecification 100-2; for the Navy,
in accordance with the requirements of the Navy 8hipment Marking
H:;ndbook. Any special marking shall be speclfied in the contract or
order.

H. NOTES.

H-1. Use.—Grado 1 manganese power covered by this specification
is intended for use in the manufacture of delay powder. Grades II
and III are intended for use in pyrotechnic mixtures.

H-2. Requests, requisitions, schedules, and contracts or orders
should contain the following features:

(a) Tite, number, and date of the specification.

sb) Grade required. (See par. B~1.) .

c) Srooh.l marking required. (See ?u G-2) .
H-3. Manganese powder complying with the granulation sequire-
ment specified in paragraph E~1 may not be suitable for uee in all
types of delay powder. Special requirements for particle-size should
be stated in the contract or order. »

H~4, If it is desired to determine “percent finer than"” values for

article sizes other than 10 microns the-following method of calcu-
ating the time for taking aliquots may be used:

Time= %—’;I

3.061 X10¢V

wnd B="m—p

fJAN-M-4T6A] (No. 79)
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where  d=specified diameter of particles, in microns
1"=absolute viscosity of the suapending medium, fn poises
II=distance between liquid surface and pipet tip when aliguot
is drawn in cm.
Diy=density of particle in gm. per ml.
D;=density of ﬁquid in gm. per ml,

Time=interval starting immediately after placing the assembly in
the constant temperature bath at 25° C. and terminating
upon the start of removal of the desired aliquot.

The following illustrates the calculations made for the determination of
the particle size distribution of mangancse (density 7.20) for the
diameters selected, using an Andreasen pipet with the following
characteristics: volume, 640 ml.; distance from pipet tip to liquid level
at start, 18.90 cin.; average decrease in this distance on withdrawal of
a 10-ml. aliquot, 0.34 em. The dispersing solution Is the water-acrosol-
potassium chromate mixture described above.

Kl _ rmin
Relected diametor Vi .
d{imicrons) e K Kua Hom) utes from

start of test)
B0, e 0.00111 “.1 0.0490 18.90 0.3
. | . 00250 “.1 .o 18. 50 204
{1 .01 4.1 441 18.22 8.03
1 N 04 4.1 1.764 17.88 3.8

Calculate the percentage finer than selected diameter by means of the
formula given in paragraph F—4¢ (2) b by subatituting for A4 the welght
of suspended particles in the aliquot taken at the time calculated for the
aclected diameter, v

H-5. Information as to the availability of Interstate Commerce
Commission Regulations for Transportation of Explosives and Other
Dangerous Articles, etc., may be obtained from the Interstate Com-
merce Commission, Wa.sfllngton 25, D. C.

H-6. A batch ir defined as that quantity of material which has been
rubjected to some unit chemical or lphya eal mixing process Intended
to make the final product substantially uniform.

H-7. Copies of National Military Establishment, Joint Army-
Navy and Federal specifications (required for Army and Air Force
purchases) and U, 8. Army specifications may be obtained as indicated
in the “Index of United States Army, Joint Army-Navy, and Federal
Specifications and Standards.”” Copiea of this index may be obtained
from the Superintendent of Documents, Government Printing Office,
Washington 25, D. C. Bervices within the Department of the Army
and the Department of Air Force will obtain copies of National
Militarv Establishment, Joint Army-Navy, U. S. Army, and I'ederal
S{mciﬁcations through established departmental channels.  Both
the title and identifying symbol number should be stipulated when
requesting copies.

(}1»78, Copier of National Military Establishment, Joint Army-Navy,
and TFederal epecifications  (required for Navy purchases), Navy
Department specifieations, and the Navy Shipment Marking Hand-
hook mav he obtained upon application to the Bureau of Supplies and
Acconnts, Navy Department, Washington 25, 1. €. except that

ITAN A 17240 (Na T
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Naval actlivities should inake application to the Supply Officer in Com-
mand, Naval Supply Ceunter, Norfolk 11, Va. é)oth the title and
identifying symbol number should be stipulated when requesting copics
of specifications.

-9. Copies of this National Military Establishinent specitication
required for Army purchases) may be obtained from the Office, Chief
of Ordnance, Department of the Army, Washington 25, D. C.

Nolice.—~When (lovernment drawings, specifications, or other data are used for any pur-
pose other than in coonection with a definitely related Government procuremont operation,
the United States Qovernment thereb{ {ncurs no responsibility nor any obligation whatso-
ever; and the (act that the Qovernment may have formulated, furnished, or {n any way sup-
plied the said drawings, gspecifications, or other data is not to be regarded by implication or
otherwise as {n apy manner licensing the holder or any other person or corporation or conVe?y'-
Ing any rights or permission to manufecture, use, or sell any patented invention that may in
any way he related thereto.

ARMY: OC.
NAYVYY: OAS.

THERMOMETER.

THICK- WALLED
BOER TV,

THO-HOLED
A/BBER STOPPER

REACTION FLASK
(850ML. ERLEMUETER
FLASK).

2"~ s004n.
3 ?as’qnm:amer
LEVELING 450 ML, 7O 500 ML,
8uULS. GRADUATEO W QS ML)
SO0 ML,
RUBBER
TUBING.

FIQURE 1.—.Assemnbly of appuralua (for determining free metallic munganese content).
{JAN-M-476A) (No. 70)
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RESERVOIR.

PINCH CLAMP

Y-TUeEt:

FLEXIBLE RuBBCR
CONNECTION

BULO OF PIPET — |
TWO-WAY STOPCOCKX.

%—Klltl
BEAKER SUPPORT.

GRADUATION MARK.

VENT.

: OISPERSING TUBE

TION MARK. AND BRUSH.
0N LEVEL WITH BOTTOM
OF PPET

Ficu Re 2. —Andreasen pipet and accessories (sectional view).

[TAN-N 4764 (No.79)
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FIGURE 3.--The Andreasen pipet and accessorics.
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