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THIS SPECIFICATION OR ANY PATTERN, DRAWING OR ANY OTHER
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 PURPOSE WHATSOEVER WITHOUT
THE EXPRESS WRITTEN SANCTION OF THE DIRECTOR GENERAL OF
RUALITY ASSURANCE, MINISTRY OF DEFENCE, NEW DELHI 110011.

-0 FOREWORD

- ——— -

G.1 This specification has been prepared by the Controllerata
of RQuality Assurapce (Military Explosivas),Aundh road,
Khadki, Pune 411003,

0.2 For additional copies or any other engquivry regarding this
Specification reference should be made to thalBuality
Assurance Authority (i, e, COA(ME) Kirkee )

Y e

1.4 This specification is meant to govern manufacture , supply
and Quality Assurance of Boron Powdar,

1.2 The material is suiftable for wuse in the manufacture of

Pyrotechnic compositions. Grade I material is wused in

illuminating Composition No.47 and Gr II material iz used in
155 mm smoke composition.

P4 RELATED SPECIFICATION % DOCUMENTS

- - S — " - " —— - S — w—. A - -

2,14 The ralated specifications and document 25 mentionsd in clausse
2.2 are those applicable at the date of publication of +this
specificaftion, It is contractors/manufacturer’s responsibility
to confirm their current applicability and to obtain from
CRA(ME)y Aundh road, Khadki,Pune 414003 information concerning

any change_ that may be necessary dus . to cancellationy

replacement or sUpersession of any of these documents..
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2.2 The following specifications have bean referred to in the
preparation of this IND/ME specification.

i) g 5507 - EBoron Amorphous
ii) Bofors Fi329-000472h - e —— W o e e

iii} ERDL/TRIM/IGN/RM/1 - Buoron

2.3 Copies of this specification and other related specitications
are obtainable on payment basis as follows,

IND/ME - Controllevrate of Quality Assurance
{(Military Explosives )}
Aundh road, Khadki , pune-411003

41 - Bureau of indian standards
Manak Bhavan,
9y B. 5. Zafar marg
New Delhi 140002

€S & Bofors Directorats of standardisation
*H’ Block M. of D. New DElhi-110011

ERDL SPECHN The Director, HEMRL Sutarwadi
Fune - 441 024

K MATERIAL / FINISH

. ——————— - o ——- -~ ‘- ——

3.1 The Boron Powder shall be in the the form of fine dark
brown powdery free from gritty particlesy, Visible impuritisas
and foreigh matter, )

s

4 MANUFACTURE

o i G st Bt b o o

4.1 The Borvon PFowder shall bhe manufactured by a process
which bhas vreceived--authoritative approval. The Quality
Assurance officer / Buality Assurance Authority shall bhe
informed regarding the process used & shall be informed
with prior notification of any proposed deviation thearefraom.
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All The deviations from +the approved processy howevear
slightyshall be recorded immediately and all the material
affacted shall be s2t aside pending the dezision
of BA Officer / @A Authority.

TENDER SAMPLE

The Contractor/manufacturer shall submi®t a tender sample of
25 g induplicate free of charge from the same bateh of
manufacture and conforming %o this specification.

GUALITY ASSURANCE

W - ——— T - W " ————

—— 2o -~ - ——

The Boron Powder Amorphous and the packages in which it
is contained shall be subject fto Quality Assurance by and
te fthe final approval of Quality Assurance Officer/Quality
Assurance Authority.

1]
Samples of the material and of 4&he packages may hes
taken from any portion of the batch/lot of manufacturaea.

If on examination any sample be found not to conform to
this spacificationy the whole bateoh/lot/eonsignment shall be
rejected . '

The foregoing provisions shall zqually apply contrac-
tors and subcontractors, if any.

SAMPLING

—— o o o~ -

The representative sample of 25 g shall bé taken from each
packags from the bateh /lot. The number of samples o ba
drawn from the bateh/lot shall be as given below.

e P
e // —_—

e e



IND/ME/980 (PROV)

Lot Size No of Containers to be selactad
e to 50 3

54 o 200 4

201 to 400 5

401 tao &50 b

&51 o oVeEr 7

be 2.2 Samples shall be drawn in A/C room.

&.2.3 The contants to sach container selected for sampling shall
be mixed thoroughly before drawal of sample.

&.2.4 The samples shall be placed in sound, clean, dry aiv tight

containers which have no action on the material,

-b6.2.5 The sample containar shall be of such size that it is
almost completely +Filled by the sample. Each container
shall be sealed air tight and stored at 27+2 degrees
Centigrade.

L. 3 TEST REGUIREMENTS

" ba 3. Samples taken from any partion of ths batch / lat

shall comply with the clause 3.4 above and in addition shall
satisfy the following test reguirements.

Y - —. T S SE W " S —— ——— . — - - S o —_ v S A " W f——— - —— D W M W WS Wt A ot " " T —

SL. NO Characteristie PASSING STANDARD TEST METHOD
. Grade 1 Grade I1
1 Purity %4 Min 95 90 . Appendix ‘A’
Z Volatile matter % 0.5 0.5 Appendix B’
- ‘Max ‘
N3 Avarage particle T
o Size micrometre - “fAppendox L'
Min - 0.8, 0.4
Max \079;:/-‘V‘ 1;2 A
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SL. NO Characteristie PASSING STANDARD TEST MEY
Grade I GRADE 11}
4  Impurities
a) Mg % Max 1.2 3.0 i
‘ " I
b) Fe i Max 0.2 - i fippendix *D’
, i
,éj e) Si- L Max 0.2 - i
- ‘ I
g he & d) Oxygen Z Max 4.2 - i
Delthed i
- k& e} Nitrogen % Max 1.5 - I
. i
/35];1“9’“ Sodium % Max - 0.50 |
- 5 Specific gravity at 2. 44 -y Appendix ‘E’
2712 deg C . i
7. SUPPLIER’S INSPECTION'DF STORES / CONSIGNMENT
7.1 Before tendering the stores for inspaction, The su

shall carry out a thorouagh inspection of aach dalive
satisfy  himself that the store fully sconforms to
specification and shall rendsr a cartificate to that
to the QA Officer /7 QA Authority.

2. HARRANTY

- ——— o~ q—

2.1 The stores supplied against the contract shall deem %
been warranted against defectivae material and parto
by the contractor/manufacturer for a pevriod of 12
from the date of receipt of the store at the consi
end and if during this period any of the stores suppl
found defzetive, the same shall be vreplaced by
Contractor/Manufacturer free of charge at the oconsi
pramisas,

@ PACKING P

o o ———— -

?.1 Boron FPowder shall be racked in polythene  bag havin
thickness 0.43 mm minimum. The mouth of tha bag sh
properly heatsealed. The bag shall then be place
plywooed drum or fibre drum.

o
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9.2 The inclusion of any foreign matter or impurities in any of
the packages shall render the whole consigament liable %o
rajsction,

2.3 Any other form of packages shall have priocr approval of QA
Dffivcer /7 QA Authority . '

10. MARKING

10.1 All the packages containing the material shall be durably
and legibly marked with the following details.

a) Nomenclature and specification numbar.
# b) Name and addrass of the consignea,
¥ ¢) A/T No. or 5.0, NO. and date,
d} Consignment.
e} Lot/batech no. and date of manufécture.
f} Gross and nat mass.

g8) Consecubtive no. of package and total no. of packages
in the consigament.

h) Date of supply.

# i) Contractor’™s initials or vrecognised trade marvk,

# Not zpplicable when the store is manufactured in Ordnance
Fastories.

10.2 In addition to above the QA Officer may suggest some more
marking/identification suitable at the ftime of inspsction.

10.2 The paint used for marking shall conform te IS 138-1931.

11 DEFENCE STORES CATALOGUE NUMBER

————————— P — T U = = W dut S G e A e e W v

14.14 Thea defénéé 5tbre\tatalasue number allotted to this store
is

- mr wm ww ww wm me wm e e
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EAFETY OF OPERATIONS
Nothing in this specification shall raliasve the
manufacturer/ user/ Contracktor of his vresponsibility faor
the safety of kis operations during manufacture,

handling storage & transport.

SUGGESTIONS FOR IMPROVEMENT

W S S~ ———— ——— T — - oul v -

Any suggestion for improvement in %this document shall be
forwarded to fthe Controller, COA(ME) Aundh Road, Khadki
FPune 411003,

{ V.R. SONONE )

CONTROLLER '
CQA (ME) AUNDH ROAD

Khadki, PUNE 411003.

10
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PURITY
apPARATUS
a) Platinum cruéible
b} Fisher burner
£} 250 ml volumektrie flask
REAGENT
8} Sodium Carbonate
b} 1:1 Hydrochlorie acid
¢} & N Zodium hydroxide
4} 0.1 N Hydrochloric acid
¢} 0.1 N Sodium hydroxide
£} Mannitsl
g) Indicator I Methyl Red,Phencolpthalein
PROCEDURE
A sample of 0.10 %o 0.15 g shall be accurately weighed in a
tared platinum crucible. To the crucible 1.5 5 eof sodium
carbonate shall be added and mixed well with 3 glass rody
taking wcare that no part of the mixture adheres fo the rod.

The erucible shall be covered with 1id and heated with a low
flame of a Fisher burner for approximately five minubtas,

taking care %to avoid loss by spurting or frothing. The heat

shall be gradually inecreased o fuse the mixture and held at
fusiaon ftemperature for five minutes, The mixture shall be
epoled and then dissolved by placing the crucible and covar in
a2 covered 400 ml beaker containing 30 ml of 111 hydrochlovic
acid. The erucible and cover shall be removed and washed with
distilled water. Whan digestion is5 completsey, the mashings ars
to be combined with the solution . The solution shall ba
transfarred fo a 250 ml VYolumetriec Flask and diluted to the
mark. A 50 m]l - aligquot shall be pipetted into a 250 ml
Erlenmeyer Flask , threse drops of methyl red indicator shall
be added and the axeceass hydrochlorie acid neutralised with 4 N
Sodium hydroxide.. The pH shall be adjusted to the methyl
rad nautral point with 0.1 N Sodium hydroxide or 0.1 N
hydrochlorie acid, mhichever 13 necessarys and then 5 ml of

Xii
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hydrovchlorie acid added. i few glass beads shall be added, the
solution boiled for three minutes to expel carbon dioxida,

cooled in a water bathy,and again neutralised to the methyl red
neutral point with carbon dioxide free 0.4 N Sodium hydroxide.
Six to ten g of veagent grade mannitol and 20 drops  of

phenolphthalein indicator shall be added and titrated with 0.1 N

sodium hydroxide to the first Phenolphthalein pink coloration.
A blank experiment with the reagents mentioned abovea shall
be run following the above procadure exactly. The purity shall
be caleculatad as follows

e . : (@
25Ul — X = X O-1082X 5 ,
Bl 5$// QVi VQ;) x .')< 'L;/\G\tb
{vi - V2 ) {F} ( 1.082 ) i 109
Purity = ---—=we====== = -
- m A
Whera -
' NqWEtJ.
Vi = ml. of Sodium hydroxide .@!’f&r sample
V2 = ml. of Sodium hydroxide (uséd for blank
F = Factor of Sadiuﬁ hydroxide ﬂJiO PM&OH
m = Mass of Sample in@ﬁ}}}}ii@ 3
Alternate Method
Placs 0.2 g of dried sample in a2 30 ml. capacity

Nickel erucible., Add 8.0 g Sodium Carbonate (AR} and mix
until mixture i3  homogensous and begin fusion ovar o a
Fischer burner at a low tempervratura, Gradually incrsassa
the temperature f£o bright red hot and then keep in the
muffle at B00 degree Cantigrade for 2 hours. After removal
and cooling add 200ml of distilled water and keep it
overnight. Filter through Whatman NO.41 +filter paper.
Neutralise the filtrate with d4il H2E04 using Methyl red
indicator when pH 8.5 is attained. (The colour changes from
yellow to Jjust pink ). Heat and beil till carbon dioxide is
removed completely., Cool and make fthe volume %o S00 ml.

Take S0 ml of solution and 4 g of mannitol per 10
ml of solution or 410 %o 15 ml of glyecerol and titrate
against N/10 NaOH using Phenclphthalein indicatar.

bty
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C HOH + HBO + NaOH = C H OHNaBO + H20
395 2 39 3

1 ml of AN NaOH = 0.03482 g of B O

- 2 3
(sz::;; N740 NaOH X 0.003482 X 216 X 500 X 100
z Purity = — p Naoﬂ X—.a—:-l.—-————.— . U [ S, .

™

N 6CD m;/ (Egggiof the Sample i*2?3§>
g AW y
Vol. ;o{f NaOH X F X 1.082

mass of the Sample

Whera F = Factor of N/10 NaOH
"™ 2 mass of cample ta»
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VOLATILE MATTER

APPARATUS

Glass stoppered weighing bottale, L0mm in diameter Air
oven 100 to 105 dag C.

PROCEDURE

An  accurately weighed portion of approximately 5 g of
the sample shall bs transferved to a3 tared, glass stopperad
weighing bottls about 40 mm in diameter. The weighing bottls
and contents shall be placed, with the stopper removed, in
an  oven maintained at 400 deg £ fto 405 deg © for 2  hours.
The stoppear s3hall be replaced, the bottle cooled ‘in  a
desiccatory, - and weighed. The volatile matter content shall
be caleulated as follows

CALCULATIONS
& - m
2 3
Volatile matter = eemmmm—m———— X 4100
Z by mass n - m
2z i
whare

m = mass of empty bottle, g

mass of bottle and sample, g

B = mass of bottle and sampley, after drying, g

14
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Thae average particle zize shall be determined using a
Fisher Subsisve Sizer. One of the portion plusgs shall be
attached Lo the plug manipulator. A paper disc shall be 1aid
over one and of the sample tube, and the plug pushed into
the samplae tube for a distance of approximately 12 mm with
the pearforated surface of the plug agzinst the surface of
the paper disc, forcing the paper to crimp around the edges
and preced the plug into the sample tubs, The sample tube
s5hall be placed in a vertical position with the papay sidsa
of the plug up. A 2.45 gm portion of the dry sample obtained
atter drying 3hall be acosurately weighed and $ransferad
inte the sample tube with the aid of 2 small funnel. The
side of the tube s3hall be tapped to settle the powdar. A
second paper disc shall be laid aver the fop of the sample
tuba, the sszcond portion plug attached %o the plug
manipulatory and fthe plug and papar dise forced douwn
into the sample ftube, manually compressing the sample as
tightly asz possible. The manipulator shall be removed. Tha
rack shall be lowered until the pointer 1ies on ths base
line. The caleulator chart shall be shifted until 2 porvosity
value of 0.80 is indicatad by the pointer on the porosity
scale located along the bottom edges of 4the ecaleulator

chart. The porosity wvalue is a2 measure of the degrae of
packing of the samplas. After making this setting, the chart
shall not be moved until the deatermination has basn

tompleted, The vrack shall be raised and the sample tube
placed on the brass post beneath the rack and pinion with
the lower plug in contact with the upper end of the brass
posi. The rack shall be lowered until the flat bottom end
comes in contact with the upper plug.

13
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The rack shall continue o be lowesd by turning the pinion
knob manually until the tip of the poinftaer coincides with 3
point on the sample height curve on the chart. The sampla
has now been packed £o 8 povrosifty valus of 0,80, The rack
shall be raisad and the sample tube removed, The initial
‘laevel o the water menisous in the manometer ftube, miniscus
"located over the calculator chart, shall be adjusted by
means of the manometer control knob so that thse meniscus
coincides with the uppar edge of the metaleovrossbar attached
on the vack when the tip of the pointer coincides exackly
with the base line on the caleulator chart., If adjustment of
the wakter meniscus ecannot be made because of Koo little
water in the manometar tube. The range control knoby, located
at the extreme uppar vight of the froent panel shall be
turnad to the "LO" position turned £o the "LO" position. The
sample ftube shall be mounted, without disturbing the sampls
in any way, beatween the rubber cushioned supports of tLhe
sample tube holder. The upper cap shall be screwed down onto
the sample until an air tight seal i3 obtained at both eands.
Thae line cord shall be plugaed into 8 140 volt, LO~cycole
alternating current lins, and the electrical switeh at the
lowery vight hand corner of tha front panel fthrown Lo ths
"ON" position. This turns on the air pump a3 well as the
pilot lamp whieh illuminates the tip of the bubbler Ltube in
tha pressure regulator stand pipe, asobserved through the
round window in  the lower left-hand corner of +the front
pansly and the lavel of water in the stand pipe, as observed
through the upper window. The pressure control knob shall
be adjusted until the bubbles rise in the stand pipe at the
rate of Z Lo 3 par ssacond. The water leval n the manometar
tube shall be allowed £o rise £to 2 maximum lavel, Since the
bulk volume of the vequired weight of sample i3 ftoo great to
parmit the use of the calculator chart furnished with this
apparatus, the average particle diameter shall be calculated
using the following formula @

—— o ——— - -~ >

where
m = average particle diameter, microns
K = permeability constant

A = cross—-sectional area of sample tube;'square
centimeters{ecm) .

i4
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H = height of sample, c¢cm

F = height of water column in manometer tube, cm, when
the sample tube contains plugs, filter disks and
sample.

P = height of water column in manometer tube, ecmy when
the sample tube contains plugs and filter disks
only.

a factor which is egquivalent to the weight of the
sample divided by its true density.

The above determination shall be repeated at lower
porosities, taking care to readjust the chart as reguired,
until the bed is tightly compressed. All these
determinations shall be made on fthe same sample. Ths
porosities shall be plotted against the corresponding valusas
of average parfticle diametar., Record the avaerage particle
size for which a8 change in porosity no longer affects the
average particle diametar.

APPENDIX D’

- - ———— o - ——

DETERMINATION OF SILICA

o — - — . ;" - > (o W Vo T

Weigh 0.5 g of the sample in a8 Nickel crucible with 1id.
ﬁddVS.O g of Na £CO . Mix thoroughly. Then keep ovaer a burnar

- -
4 K

at a low tempsvature. Gradually ineresase the ftemperature and
then keep in 8 muffle furnace maintained at 8500 + 25 deg C
for two hours. Remove the fusad mixture, csool and dissolve
in water and acidify the solution with Z5 ml of Conc. H 1.
fdd 25 ml of Mathyl Alcohol and esvaporate slowly o dryness.
Evaporate more with addition of S ml of Conc, HC1 and 25 ml
of Methyl Alecohol. To the residues add 40 ml of 4:4 HCl and

“F0 oml  of hot water., Warm until all soluble salfs are

dissolved. Filter through No. 44 filter paper. Wash thasa
residus with 2 %X hot Cone,. HC1 and then 5 times wifth haof
watar., Presarve the filtrate for determination of Fe & Msg.
Burn the filter paper in a platinum cucible, cool and weigh.
Add few drops of water, twe drops of Cone. H S0 and 5 to 10
‘ 2 4
drops of Hydroflourie Acid. Evaporate till all acid fumas
are removed., Cool and weigh, The loss in mass vepresents

. 5ilica content.

Loss in mass X 100
%Y gsilica = ~—~———mmemmemcee————
mass of the sample

17
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DETERMINATION OF IRON AND MAGNESIUM

—————--.-—————T—.-—_——-——-.—_.---——-—___—

To +the filtrate above add solid Ammonium Chloride and
Ammonium Hydroxide fo precipitate Ivron compound, Filter
through filter paper No. 41. Wash with dilute Ammonia. Burn
the +filter paper on the burner and thsn keep in & muffle
furnace maintained at BOO + 25 deg C for two hours. Cool
and weigh 35 Iron Oxide.

Mass of residue X 0.3497 X 1060
Mass of sample

MAGNESIUM @~

—— v v o - — -~

fridify the filtrate after removal of Ivon with Acetice
Acid and add 5 ml of Cone. HC 1. Diluts the solution fto 150
ml with distilled watear, Add 5 to 10 drops of Methyl Red
indicator and 10 ml of freshly preparad Dihydrogen Ammonium
Drthophosphate (25 g of Dihydrogen Ammonium Orthophosphate
dissolved in 100 ml of water), Add pure concentratad Ammonia
in EXCES S, Magnesium K€ is precipitated as Magnesium
Pyrophosphate. Keap overnight. Filter through No. 42 filter
paper. Dvry the filter paper alongwith residus 3% 1035 3 1 deg
L for four hours. Flace the filter paper in a previously
dried & weighed gooch eryecible, Burn it complefely. Transfear
it to muffle furnace maintained at 1000 + 25 deg C for one
hour., Cool & weigh. .

Mass of residue X 48.61 X 100

% Magnesium T  mmm e
222.5534 X Mass of the sample

1B
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Weigh the eclean, dry pycknometer %o the nearsast .
O.img (M ). Fill the pycknometar with boiled, cooled water. ;
vy
Place thé +illed pycknometer without cap in the waterbath
maintained at 27+ Z deg C % allow to remain until it has
attained temperature egquillibrium with the bath. If fthe
ligquid leavel in the ecapillary in the stopper has
dropped; bring it level with the top of the stopper by adding
more liguid.Wipe the outside of the pycknometer dry, cap and
waigh (M J. , . I
2' 1 . " .

Cleann &% dry the pycknometer. Add 1 to 2 g of the mateial

% weigh accuately (M )N '
3

Place the sufficient liaquid in the pycknometer to cover
the material. Place the pycknometer without the stopper in
the vacuum desiccator & apply vacuum gradually until all the
air has been removeaid. Take care not to permit any particles
to be splashed out of the pycknometer or on to the gound
portion of the neck, where they might prevent the stopper
from sealing properly.

Add additional liguid to fill the pyeknometer, Insert
the stoppear, transfar %o the bath, adjust the teemperature,
adjust the final volume, wipe, cap & weigh (M), L T

P 4 -

- H
- £

B

/

M - M ) X d°
3 1

Specific gravity at 27 & 2 deg € = ~----—-—comommmmmmmon
_ M + (M -~-H)I)-HM
2 3 1 4

FEFFREARRRREF R FRRAARBARFRES SRR
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