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THIS SPECIFICATION OR ANY PATTERN, DRAWING OR ANY DTHER

INFORMATION ISSUED  IN  CONNECTION THEREWITH MAY ONLY BE

USED FOR A SPECIFIC ORDER FLACED BY THE COMPETENT AUTHORITY.
IT IS NOT TO BE USED FOR ANY OTHER PURFDSE WHATSOEVER WITHOUY
THE EXPRESS WRITTEN SANCTION OF THE DBIRECTOR GENERAL OF
QHALITY ASSURANCE, MINISTRY OF DEFENCE, NEW DELHI 110011.

- 0 FOREWCRD

0.1 This specification has besn prepared by the Controllerate
sf RBuality Assuranca (Military Explosivas), Aundh v oady )
Khadkis Puns 441003,

o]
B

For additional caopias or any ebher enguiry regarding this
Specification rafaransas should bha madsa to thefluality
Assurance Authority (i. e CRA(ME) Hirkee )

4,4 This spenificsation is meant %o govarn manufachurs 5 3Upply
and Buality Assurance of RBoron Pawder.

The mabarial is syitable faor yse in Lthe manufacture of

i. %
Pyrotachnic composifions. Grade I material is wused in
illuminating Composition No.47 and Gy II matarial is used in
15%% mm smoksa composikion.

Z RELATED SPECIFICATION % DOCUMENTS

2.4 The related specifications and documen® as mentioned in clausaea

2.7 are those applicable at the date aof publication of fhis
specification I% is conkractors/manufackurer’s respoensibility
to econfirm their currant applicabilifty and to obtain from
CRA(ME}, Aundh road, Khadki,Puns 411003 information toncarning
apy ohange that may ba necessary due %o caneellation,
veplacement ov supevsession of any of these documenbs..
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Z.Z2 Tha following specifications have baan vrafarred o in Eha
preparation of this IND/ME specificatinn.

i} L5 5507 - Boron fAmorphous
ii} Bofors FL329-000472b e W e =

iii} ERDL/TRIM/IGN/RM/I - Boron

2.3 Copies of fhiz specification and osther ralated specitinations
are obtainable on payment basis ags follows.

IND/ME - Eontrollerate of Quality Assurznoe
{Military Explosives )
Aundh voady, Khadki , puna-444003

15 - Bureau of indian standards
Manak Bhawvan,
9y B. 5. Zafar marg
New Delhi 110002

CS & Bofurs Direstorate of standardisation
*HY Blaock M. of D. New DElhi-110041

ERDL SPECHN The Diractor, HEMRL Sutarwadi
Fune -~ 411 024

e MATERIAL / FINISH-

3.1 The Boron Powder shall be in the the form of {fine dark
brown powder, fres from gritty particlesy Visibla impuritias
and fars=igh matter.

4 MANUFACTURE

—— i ey

4,4 The PBoron Powder shall bea manufactured by & process
which has received autheritative approval. The (Guoality
Assurance sfficer / Buality Assurance Autheriky shall  bhe
informed ragarding the process used & shall be informed
with prier notificafion of any proposad daviation therafrom,.




ol 2

6.2

6. 2.1

IND/ME/930 (PROV)

All The daviations from the approved praocsessy; however
sligh%y; shall be recorded immediately and all the matarial
affected shall be set aside pending the decizion
of @A Officer / A Authority.

TENDER SAMPLE

The Contractor/manufacturery shall submit 3 fender sample of
25 g induplicats free of charge from the sama batoh  of
manaofackture and conforming fo this spacification.

RUALITY ASSURANCE

The Boeron Powder Amorphous and fhe packages in whish i%
is rcontained shall be subject %o Ruality Assurance by and
te the final aprroval of Ruality Assurance ODfficer/Ruality
sszurances Authority.

Samplas af the material and of fthe packages may ba
taken from any portion of the batceh/lot of manufactura.

I on sxamination, any sampls be found not o conform Lo
this spaecifination, the wholae bateh/lot/consignment shall ba
rejected . '

The forezgoeing provisions shall zqually apply confrac-
tors and subecontractors,if any.

SAMPLING

The represenftative samplse of 25 g5 shall be taken from azeh
panokage from tha bateh /lot. The numbay o2f samplas o be
drawn from the bateh/lo% shall be a3 givan below.
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A S A A e i —— f—

.2 The inclusion of any foreign matier or impurifies in any of
the packages zhall rander the whole consignment liable fa
rejeaefion,

Y3 Bny ohbhey form of paclkages shall have pricr approval of A
Officar / GA Authority

i0. MARKING

igc.1 All the packages containing the materiazl shall be durably
and lagibly marked with fhe following details.

a) Nomenclaturs and specification number.
# by Name and addrass of fthe consignes.
# o) AT No.o or S.0. HO. and date.
4} Consignmenk.
&} Let/bateh no. and date of manufacturae,
f) Gross and n2i mass.

a) Consecutive po. of packags and ftoktal no. of packages
in the consignmant.

iy Date of supply.
¥ i) Contractor’™s initials or rvecognised trads mark.
# Mot gpplicable when the shtore i5 manufacktured in Yrdnancs
Fantories.

10.2 In addition to above the QA OFfficer may suggest some mors
marking/identification suitable at fhe time of inspection.

10.2 The paint usad for marking shall conform fto IS A3E8-L19Z21.

11 DEFENECE STORES CATALOGUE NUMBER

i1.1 The defance storse catalogue number allotted %o fthis stare
is

L - T T T
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12.1
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SAFETY BF OPERATIONS

Mathing in this speeification shall ralisvs the
manufacturer/ uzar/ Conktractor of hizs responsibilifty far
the safuty of his operations during manufactura,

handling shtorags & transport.

SUGGESTIONS FOR IMPROVEMENT

o ki WA S ——— — " o o RS o T —— - Y T = —

Any suggestion for improvemant in Lhis document shall b=z

formwarded %o the Con%roller, CRA(ME) Aundh Roads Khadki
Fune 441003,

{ V.R. SONONE )
CONTROLLER
CRA (ME)} AUNDH ROAD

Khadki, PUNE 411003.

19
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APPENDIX ‘A7

PURITY

APPARATUS

a8y Platinum crucibla

b)Y Fishar burnear

t) 250 ml volumefrie flask
REAGENT

a) Sedium Carbonate

by 4:d4 Hydrocshlorie acid
¢l & N Sodium hydroexide

d) 0.1 N Hydrochloris azid
&) 0.1 N Sodium hydroxide
3 Mannitaol

a) Indicator 2 Mefhyl Red,Phenolpthalein

PROCEDURE

A4 sample of 0.40 to 0,15 g5 shall be accuraftely weighsed in =z
tarad platinum crucible. Te the erucible 2.5 g of sodium
carbonate shall ke added and miwxed well with 3 glass rody
taking eare that no part of fthe mixturs adhares o the rod,
The evucible shall be covered wikth 1id and heagted with 2 1ow
flame of & Fishar burner for approximataly five minuthas,
taking ecare %o avoid loss by spurting or frothing. The heat
shall be gradually inecreased %o fuse the mixfure and held at
fusion tftemperature faor five minutes., The mixfture shall be
conlead and then dissolwved by placing the crucible and cover in
a coverad 400 ml bezksay vcontaining S50 ml of 1:4d  hydrechlorie
arida. The erucible and ecover shall bs vamoved and washed with
distilled mater. When digestion is complete, the washings are
to be rcombined wifth ths solution . The selutinn 3hall be
transferred %o & 250 ml Volumstrie Flask and diluted +o the
may k. A 50 ml aliguoet shall he pipetted inte a 250 wml
Evrlanmeyay Flask , three drops of mathyl red indicator shall
ba added and the sxcess hydroechloric aeid neudvalised with & N
Sodium hydroxidea. Ths pH shall bhe adjusted £o the maithyl
red naeutral point with 0.4 N Sodium hydroxide or O.1 N
hydrachlovic acidy whichevar i3 necessary, and then 5 ml of

i1

Y
A
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hydrochlorie acid added. A few glass beads shall be added, the
soluftion boiled for fthree minutes %o aupel carbon dioxids,
cooled in a water bathsand again neuftralised o the mekhyl rad
neutral poin® with carbon dioxide free 0.1 N Sodium hydroxids,
Six %o ten g of veagent grade mannitel and 20 drops  of
phenolphthalein indicator shall he added and fitrated with 0.4 N
sodium hydroxide te fthe first Phersolphhthalein pink coloration.
A blank sxperiment with the vreagents mentionsd above shall
be run following the above procedure exacktly. The purity shall
be caleculated as foallows :

y-ME

L | (Vi—vy) ®x EX 0-1082.X 5 @mvﬁ
gt €VL - vz 1 (F) ( 1.082 ) X 100 K
Purity = -—-—e——seemmm—— ===
m
Wharea o ,
Mqunti.
Vi = ml. of Sodium hydrexide -@I’?or sampla
vz LA :
Vi = ml. of Sodium hydroxide (Used) for blank
F = Factor of Sodium hydroxide NI10 NaO¥
m = Mass bf Sample in @EEEEE%}Q 2
Alternate Method
Place 6.2 g of dried sample in a2 320 ml capacity

Niekal ecrucibla, Add 8.0 g Sodium Carbonate (AR} and mix
until mixiure is  homogenzops and begin  fusion ovar a2
Fischar burnar at a low temperatura. Gradually incveasas
the temperafture %o bright red kot and then keesp in hhe
muffle at BOO degres Cankigrade for 2 hours. Aftery remaval
and tooling add 200ml of distilled water and kesp it
overnight. Fil%er fthraough MWhafman NO.414 +filter papear.
Neuwtralise fthe filtrate wifth dil H22504 wusing Methyl red
indicator when pH 8.5 i35 at%ained. {(The calour changes from
yellow %o Jjust pink ). Heat and boil i1l carbon dioxide is
removed sompleafely. Cool and makse the volume o 500 ml.

Take 50 ml of sclution and 4 g of maonital par 40

mi of salution or 40 %o 45 ml w¥ glycernl and fiktrata
ggainst MN/10 NalH using Phenclphthalein indicator.

1z
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C H OH + HEG + Na9H = £ H OHNzBD + H2D
35 2 25 3

1 ml of AN NaGH = ©0.03482 g of B O
2 3

<£z£::;; N/710 NaDH X 0.0034852 X 2146 X 300 X 100

el of F x 1082
% Purity ;! [‘rdaﬁfi x;ﬁ=45._”“_

GCD _6/ (igg%_of the Sample XAZ§2§>
4\30\;) .
Vol. ._oF' NaOH X F X 1.082

mass of the Sample

L

sl e o . o —— e

Where F
AV

Factor of N/10 NzODH
wags ofF ;awnfh_ A %r

W
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VOLATILE MATTER

- —— —— — it oy U i bk e by

APPARATUS

Glass stopperad weighing bottols, HO0mm in diameter Air
aven 100 to 105 dag .

PROCEDURE

fin  aeccurately waighed portion of approximaitely 3 3 of
tha sampla shall be transferred o0 a tarsdy glass stopperad
weighing bottle about A0 mm in digmeter. The weighing bhottls
and contents shall be placead, with the shopper removedy in’
an  oven meintained at 400 deg © $0 105 deg © foar Z  hours.
The sf%toppar shall bhe replaced, the bottls eoslad “in 2
desiceator, - and weighed, The vola%ile matter conftent shall
be caleuvlatad as fellows

CALCULATIONS
®E - n
2 3
Volatile matter E | e X 100
L by mass m - m
2 1
whersa
m = mass of empty bottle, 32
i
m = mass of bottle and szmple, 3
2
! = mass of bhottle and sampley, after drying, 3
3

14
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Thae average par$icle size shall be determined using a
Fisher Subsisve Sizer. One of %he portion pluas shall be
attachad to the plug manipulatsr. A papar disc shall he laid
sver one end of HThe sample Lubs, and the plug pushsd inte
the samplea ftube for a2 distanca of approximataly 12 mm with
the perforafted surface of the plug B2gainst the surface of
the paper discy forveing the parpar to crimp around the edgaes
and preced the plug into the szmple tubs. The sampls  tubse
shall be placed in 28 vertical position with the paper side
af the plug up. A 2,45 gm portion of fthe dry samplas obtained
atter drying shall be aecurataly weighed and fransfsarsd
into fthe zample fHube with fhe aid of 3 small funnmel. The
side of the Ltube shall be ftappad to settls the powdar. a
secnnd paper disc shall be laid nver the top of the sample
Luba, the sscond portion plug attached £o5  the plug
manipulatory and thse plusg  and paper dise fereced dowuwn
into the sample Lube, manually comprassing the sampla  as
tightly as possiblae. The manipulakter shall be removed. The
rack shall be lowerad until the pointer lissz on the base
lipe, The caloulatoer shart shall be shiffted ontil 2 porosity
value of G.B0 iz indicated by the pointer on  the porosity
seale loecated zlomg the bottom edges of $he rcaleoulator
char k. The porosity wvalue is 2 measure of the degres of
packing of Lthe sampla. After making this settinay, the chari
shall not be moved unitil the determination has baean
completed. The vrack shall be raised and the sample fube
plae=d on tha brass post beneath the rack and pinion with
the lower plug in sonftact with Ehe upper snd of the tbrass
post. The rack shall be lowered until $he #1at bottom end
comes in eontast with the wupper plug.

15
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The vrack shall continus %o bs lowseed by turning the pinion
kEnob manually wuntil $he fip of the poinfer zoincides wikh 2z
point  on the sample height curve on the charft., The sampla
has naw been packed %o a porosity value of 0. 820, The rack
shall ba vaised and the sample tube rvemovad. The initial
laval o the water menisosus in the manometer fube, minisous
"loeated wover the calsulator charty shall ba adjustad by
means of LHhe manometer contvoel knob so that +the meniscus
ceoincidas with the uppar adge of the methalerossbar atbached
an  the vrack when fthe Ltip of the pointar coincides sxactly
with the base line on fthe caleulator chart. I+ adjustment of
the water meniscus cannoft bs made bacause of too lithlsa
water in the manomestsy ftube, The range econtrol knoby, located
gt Lthe extreme uppay right of the fromt panel shall be
furned %o the "LO" position turned to tha "LO" poasifion. The
sample ftube shall ba maountad, mithout disturbing fthe sample
in B8ny wayy between the rubber sushioned supports of the
sample tube haldar., Tha wpper cazp shall be serewed down onto
the sample until an air Light s=2al is obtained at bhokth =2nds.
The lime cord shall be plugged into a2 140 volih, LO~-eynle
alternating current liney and the electrical swikeh at  the
tower vight hand coarner of the frent pansl thrown to  the
BON"  position. This -~ fturns on the air pump as well as the
pilat lamp which illuminates the tip of the bubbler %tube in
the pressure regulator stand pipey gasobservad fthrough £hea
rounrd windaw in  the loeweyr laft~hand zarnar of the front
panaly and the Ilevel of water in the stand pipey a5 asbsarved
through the upper window. The pressurse coptroel knob shall
be adjusted until the bubbles rize in %the stand pipe at fhe
rate of 2 to 3 par seecond. The water level n the manomeher
tube shall be allowed to rise %o a maximum lavel. Sinee the
bulk velume of the reaquired weight of sample is koo gareat to
permit fthe use of the caleulator chart furnished with $his
appavatusy, the avarage parficle diameter shall ba caloulated
gsing the following formula !

K H N / F

o = s /I e
3/2 7/ P - F
{ A H~N } !/
\/
where

m = avarage particle diameler, microns
K = permeability rsonstant
A = ecross—sectienal area of sample tube, sﬁuare

centimetars{em)

is&



Al

IND/ME/980(FROV)

o o i A b —— . ———

H =  height of sampley om

F =  height of water column in manometer Ytube, c¢my, whan
the sample ftube contains plugsy, filter disks and
sample.

P = height of water column in manometer tubey, comy when
the sample ftube contains plugs and Filter disks
only.

N = =z factor which is equivalent to the weight of the

sample divided by its frue density.

The above defarminaztion shall be repeated at lowsar
porositias, taking care to ve2adjust the chart as reguired,
until the bed is tightly compressed. All these
determinations shall be made on fthe samz sampls, The
paorosities shall be plotted agsinst the corvespoending values
of average particle diamaefar. Record the avarags parftinzls
size for which 3 change in porosity no longer affects fhe
average parviicle diameter.

APPENRIX D7

DETERMINATION OF SILICA

e e e e s AL . A i S ML e e i e

Wexigh 0.5 g of the sample in a Nicksl crueible with 1id.

Add 8.0 g of Na CO . Mix thorouwghly. Than kesp ovar a burnav
Z 3

at &8 low tempevature. Gradually increase the temperature and
then keep in a muffle furnare maintained at BO0 + 25 dag C
for two hours, Remove the fTusad mintura, ool and dissolve
in water and acidify the selution with Z5 ml of Ceoenc. HC1.
Add 25 ml of Mathyl Alcohol and avaporate slowly fto drynass.
Evaporate more with additiosn of 3 ml of Conc. HEC1 and 25 mi
of Methyl Aleohol. To the rasidus add 40 ml of 431 HE1  and

‘50 ml  of hot water. HWarm wntil all soluble sal%s  are

dizsolvad. Filter tfhrough No. 41 +iltar papar. Wash thas
residus with 2 % hot Cone. HEL and then 5 times with  hot
watar. Praserve the filitrate for deftermination of Fa & HMa.
Burn the filter paper in & platinum 2ucibley cool and weigh.
Add few draops of walery, two draps of Conc. H 50 and § %0 10
- Z 4
drops of Hydroflouric Acid. Evaporatse till all acid fumes
are  remived, Cool and weigh. The loss in mass represants
silica contant,

Less inp mass X 100
2 silica = ~ememmeme e
mass of The sample

17
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T2 tha filfrate above add s0lid Ammonium Chlorida and
Ammonium  Hydrovide %2 precipitate Iron  compound. Filter
through fil%er papar HNo. 41. Wash with dilute Ammonia. Eurn
the filfer paper on the burnar and then kssp in a3 mu?flsa
furnaee maintainad at 800 £ 23 dag © for two hours. Caool
and weigh a5 Ivan Axide.

Mass of rasidue X 0.3497 X 100
Mass of sample

MAGNESIUM :-

Aeidify the filtrate afhar remaval of Ivran with Acstic
Aeid and add 5 ml of Conc, HLC1, Dilukte the solution ko 450
ml wifth distilled water, Add 5 to 10 draps aof Methyl FRad
indicator and 10 ml of freshly prapared Dihydrogen Ammonium
Orthephosphate (25 g of Dihydrogen Ammonium Qrfthophosphate
dissolved in 100 ml of watar). Add pure 2oansentrated Ammonia
in BXABTS, Maanesium, is precipitated as Magnesium
Pyrophosphata. Keep overnight., Filter through No. 427 filtar
paper. Dry the filter paper glongwith rasidue at 105 ¥ 1 deg
T for  four hours. Flace the filter papsr in a previously
dried & weighed goooh crucible. Burn i% completely., Transfer
it to muffle furnace maintzined at 10600 + 25 deg & for ons
hour., Conl & waigh, .

Mass of residue X 48.61 X 100

* Magmesium = @ cm—meeee -
2722.5335334 X Mass of the sample

i1a
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DETERHI“QTIGN OF SPECIFIC GRAVITY
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Waigh the clean, dry pyeknomatar Lo the nearast
0.1img (M ). Fill the pycknometer with boiled, escled mater.
1/
Flace thé filled pyecknometer wikthout egp in the waterbath
. maintained at 27+% Z "d=3 L% zllow ko remain until it has
attained t=mperature equillibrium with the bhath. I+ fLha=
1iquid lavel in the capillary in the stoppery  has
droppedy bring i% lavel mwikth the kop of the stopper by addina
more ltiduidiWipe the sutside of the pycknnmetev dryy ecap and
weigh (M . '
2 ! .
Clean % dry the pycknometar. Add 1 £o 2 g of the mateial
% weigh accuately (M )% '
3
Place the sufficient liguid in th= pysknomeher %o covay
the material. Plane the pytknometar-withaut the stopper in
the vacuum desiceator & apply varcuum gradually unktil all the
air has been ramovad. Taka cars nokt %o permif any partinsles
i ty be splashed osut of the pyeknometar or aon %o the gound
| portion of &he neaky whers they might pravant the shoppar
i from sealing proparly.

Add additional liguid %o §fill the pycknemetar. Insert
the shoppary transfay to the bathy adjust %Hhe taamperaturay
adjust the final volume, wipe, cap % weigh (M),

I 4

M - M 3 X d°
3 1
gpaecific gravity at 27 + 2 deg C = ———=————=——=TmTmmmmToT
M o+ {4 - K I-M
2 3 1 4

*******************%*******{-******%
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