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0. FOREWORD

0.1  This Joint Services Specification has been prepared by Armament Standardisation
Sub Committee on the authority of the Standardisation Committee, Ministry of Defence.

0.2  This specification has been approved by the Ministry of Defence and is mandatory for
use by the Defence Services.

0.3  This JSS 1376-04 : 2019 (Fourth Revision):
a) was prepared in the year 1993.
b) was revised in the year 1998, 2008 and 2014.

c) is revision of 1376-04 : 2014 (Third Revision) and supersedes the same.

0.4  This specification would be used for Manufacture, Supply and Quality Assurance of
Dinitro Toluene, Grade 1 and Grade 2.

0.5  Quality Assurance Authority for the item covered in this specification is The
Controller, Controllerate of Quality Assurance (Military Explosives), Aundh Road,
Pune-411020. (email id cgamear-dgga@nic.in). Enquiries regarding technical parameters
shall be addressed to the Quality Assurance Authority, while other enquiries shall be referred
to:

The Director,

Directorate of Standardisation,

Ministry of Defence,

‘H’ Block, Nirman Bhawan PO,

New Delhi-110011.

Secretary ASSC, e-mail id-assc.defstand@gov.in

0.6  Non-registered users can obtain the following on payment:
a) Copies of IS from:

Bureau of Indian Standards,
Manak Bhawan,

9, Bahadur Shah Zafar Marg,
New Delhi-110002,

or
their regional/branch offices.

b) Copies of JSSs/JSGs from:

The Director,

Directorate of Standardisation,
Standardisation Documents Centre,
Ministry of Defence,

Room No. 05, ‘J’ Block,

Nirman Bhawan PO,

New Delhi-110011.
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0.7 Indian Standard (IS) specifications are available free of cost for registered users on:

Directorate of Standardisation Website:
www.ddpdos.gov.in
For registration, visit our website.

0.8  This specification holds good only for the supply order for which it is issued.

0.9  Directorate of Standardisation Website - All the approved JSSs/JSGs are available
on the Directorate of Standardisation Website www.ddpdos.gov.in. Defence organisations
desirous of accessing a copy of this document are requested to approach the Directorate of
Standardisation for obtaining user id/password to access the website.
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1. SCOPE

This specification is meant to govern manufacture, supply and quality assurance of Dinitro
Toluene, Grade 1 and Grade 2 suitable for use in the manufacture of propellant explosives.

2. RELATED SPECIFICATIONS/DOCUMENTS

2.1  References are made in this specification to:

Table 1
S. Specification/ Nomenclature
No. Documents No.
a) |1S138:2018 Ready Mixed Paint, Marking, for Packages
(Fourth Revision) and Petrol Containers-Specification
b) |[1S460 (Part1):1985 Specification for Test Sieves
(Third Revision) Part 1 Wire Cloth Test Sieves
Amd 1
Reaffirmed 2018
c) |1S537:2011 Toluene-Specification.
(Second Revision)
Amd 1
Reaffirmed 2016
d) | IS 2500 (Part 1) : 2000 Sampling Procedure for Inspection by
(Third Revision) Attributes
Amd 2 Part 1 Sampling Schemes Indexed by
Reaffirmed 2016 Acceptance Quality Limit (AQL) for Lot-by-
Lot Inspection.
e) | Drg. No. CI(ME)/DRG/221 | Drum (Ring Lock Type) 25 litres for packing
(11 Sheets) DNT (20 kg)

2.2  Copies of the CI(ME) Drgs can obtain on payment from:

The Controller
CQA(ME), Aundh Road
Pune-411020

3. MATERIAL

3.1  The Dinitro toluene, Grade 1 shall consist essentially of 2 : 4 Dinitro toluene (Cs Hs
(NO2), CHj3). It shall be in the form of pale crystals free from grit, visible impurities and
foreign matter.

3.2 The Dinitro toluene Grade 2 shall consist essentially of 2 : 4 Dinitro toluene in flakes
or cast form or as specified in the contract. It shall be free from grit, visible impurities and
foreign matter.
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4. MANUFACTURE

4.1  The Dinitro toluene, Grade 1 and Grade 2 shall be manufactured by a process which
has received authoritative approval. The Quality Assurance Authority shall be informed
regarding the process used, in writing, and shall be given prior notification of any proposed
deviations therefrom. All deviations from the approved process, however slight, shall be
recorded immediately and all material affected shall be set aside pending the decision of the
Quiality Assurance Authority.

4.2 Toluene used in the manufacture shall be of nitration grade and comply with the
requirements of IS 537. The following limits in respect of Benzene, Paraffin and Purity of
Toluene should be strictly maintained.

Benzene 0.3% Max
Paraffin 0.5% Max
Purity 99.5% Min

4.3  The method of manufacture adopted shall be such that the finished product when
used, performs to the satisfaction of the Quality Assurance Officer/Quality Assurance
Authority.

o. TENDER SAMPLE

The contractor shall submit two tender samples each of 500 g essentially from the same batch
of manufacture, free of all charges and conforming to this specification, to the Quality
Assurance Authority/Quality Assurance Officer as stated in the tender.

NOTE - Not applicable when store is manufactured in Ordnance Factories.

6. PRE-INSPECTION OF STORES/CONSIGNMENT

6.1 Manufacturers/Contractors must satisfy themselves that the stores are in accordance
with the terms of the contract and fully conform to the required specification, by carrying out
a thorough pre-inspection of each lot before actually tendering the same for inspection to the
Quality Assurance Officer nominated under the terms of the contract. A declaration by the
contractor that a necessary pre-inspection has been carried out on the stores tendered will be
submitted along with the challan. The declaration will also indicate the method followed in
carrying out pre-inspection showing the features checked/tested and will have the test
certificate attached to the challan/declaration.

6.2 If the Quality Assurance Officer finds that the pre-inspection of the consignment as
required above has not been carried out, the consignment is liable for rejection.



JSS 1376-04 : 2019
(Fourth Revision)

1. QUALITY ASSURANCE

7.1 Inspection

7.1.1 The Dinitro toluene, Grade 1 and Grade 2 and the packages in which these are packed
shall be subject to inspection by and to the approval of the Quality Assurance Officer/Quality
Assurance Authority.

7.1.2 Samples of the material and of the packages may be taken from any portion of the
batch.

7.1.3 If on examination, any sample is found not to conform to this specification, the whole
batch may be rejected.

7.1.4 The foregoing provisions shall equally apply to the prime contractors and sub
contractors, if any.

7.2  Sampling

Normally two representative samples each of 300 g, one from package No. 1 to 25 and
second from package No. 26 to 50 supplied free of all charges, shall be drawn from each
batch of supply/manufacture. However, the number of samples to be drawn shall be at the
discretion of the Quality Assurance Officer/Quality Assurance Authority.

7.3  Test Requirements

Samples taken from any portion of the batch of material shall conform to clause 3 and in
addition shall conform to the following test requirements:

Table 2
S. Characteristics Passing Standard Test
No. Grade 1 Grade 2 Method
a) | Volatile matter % by mass 0.10 Max 0.25 Max Appx ‘A’
b) | Melting test Transparent fluid free from scum
or deposit when heated at a
temperature of 75°C to 80°C. Appx ‘B’
c) | Setting point °C 65.60 Min 54.0 Min
70.60 Max 60.0 Max
d) | Ash (sulphated) % by mass 0.05 Max 0.10 Max Appx ‘C’
e) | Matter insoluble in 0.15 Max 0.15 Max Appx ‘D’
Benzene % by mass
f) | Acidity calculated as 0.005 Max 0.015 Max Appx ‘E’
sulphuric acid, % by mass
g) | Sieving requirement (for 5.00 Max - Appx ‘F’
grade 1 only) : Retained on
850 micrometre IS Sieve %
by mass
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NOTES

1. Particulars of IS Sieve referred to above will be found in IS 460 (Part 1).

2. Samples shall be drawn and placed in bottles fitted with rubber or waxed cork stoppers. Use of screwed
stoppers is prohibited.

3. Setting point will be determined in duplicate from a batch and lower setting point obtained should be
reported.

4, Any batch with setting points falling between the maximum of Grade 2 and minimum of

Grade 1 Variety will be accepted as Grade 2.

5. Sieving requirements, at S. No.7 will not be applicable for DNT manufactured by HE Factory, Kirkee
on the new plant.

8. WARRANTY

The stores supplied against the contract shall be deemed to have been warranted against
defective material and performance by the contractor/manufacturer for a period of one year
from the date of receipt of the store at the consignee's end and if during this period any of the
stores supplied is found defective, the same shall be replaced by the contractor/manufacturer
free of charges at the consignee's premises.

9. PACKAGING

9.1 The Dinitro Toluene, Grade 1 and Grade 2 shall be packed in polythene bag of film
thickness 0.13 mm and further packed in sound, clean, dry Mild Steel drums of 25 litres
capacity to drawing No. CI(ME)/DRG/221 (Ring Lock Type). The quantity per package shall
be 20 kg.

9.2  Any other form of packages shall have the prior approval of the Quality Assurance
Officer/Quality Assurance Authority.

9.3  The inclusion of any foreign matter or impurities in any of the packages shall render
the whole batch liable to rejection.

9.4  Storage and transportation of DNT shall be governed by Instruction issued on the
subject by STEC (Latest edition).

10. MARKING

10.1  All packages containing the material shall be indelibly and legibly marked with the
following details:

a) Nomenclature and Specification Number of the Material

b) Name and Address of the Consignee

C) *A/T or SO Number and Date

d) *Consignment Number

e) Batch Number and Date of Manufacture

f) *Gross and Net Mass
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9) Consecutive Number of Package and Total Number of Packages in the
Consignment

h) *Date of Supply
)] Manufacturer’s Name, Initials or Recognised Trademark

*NOTE - Not applicable when the store is manufactured in Ordnance Factories.

10.2 UN Hazard division and compatibility group 1.1 D marking of approved pattern, shall
be fixed to each container by means of a prescribed label or applied by means of a stencil.

10.3 In addition to the above, the Quality Assurance Officer may suggest some more
markings/identifications suitable at the time of inspection.

10.4 The paint used for marking should conform to IS 138 and to the satisfaction of the
Quality Assurance Officer/Quality Assurance Authority.

11. SAFETY OF OPERATIONS
11.1 Nothing in this specification shall relieve the manufacturer/contractor/user of his
responsibility for the safety of his operation during manufacture, storage and transit or use of

the store.

11.2  Safety Certificate No. SC/HE/66/76 is applicable and can be obtained on application
from The Controller, Controllerate of Quality Assurance (ME), Aundh Road, Pune-411 020.

12. DEFENCE STORES CATALOGUE NUMBER/NATO STOCK NUMBER

Defence Stores Catalogue Number/Nato Stock Number allotted to this store is:

Table 3
S. No Nomenclature DS Cat Part No. NSN
a) | Dinitro Toluene Grade 1 1376-000 508 1376720302039
b) | Dinitro Toluene Grade 2 1376-000 509 1376720302040

13. SUGGESTIONS FOR IMPROVEMENT
Any suggestion for improvement in this document may be forwarded to:

The Director,

Directorate of Standardisation,
Ministry of Defence,

‘H’ Block, Nirman Bhawan PO,
New Delhi-110011.
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APPX ‘A’
(Clause 7.3)

DETERMINATION OF VOLATILE MATTER
A-1. Place 5 g of the DNT in an Aluminium dish and cover with a glass cone. Weigh and
place on boiling water hot plate for 4 hours. Remove, allow to cool for 20 minutes in the air

and weigh again.

A-2.  The Aluminium dish and glass cone must be in accordance with the standard pattern,
which may be seen on application to Quality Assurance Officer.

Calculation
M; M,
Volatile matter% by mass = -------------- x 100
M
where,
M = Mass of sample taken;
M, = Mass of dish + cone + sample; and
M, = Mass of dish + cone + sample after heating for 4 hours and air
cooling.
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APPX ‘B’
(Clause 7.3)

DETERMINATION OF SETTING POINT

B-1. Melt about 80 g of the DNT in a shallow porcelain dish in a water oven maintained at
75°C to 80°C, together with a test tube (15 cm x 2.5 cm) and an Aluminium wire stirrer,
continue the heating for two hours after the DNT has fully melted, observe the presence of
scum and deposit, if any, and report accordingly. In the meantime place the setting point
thermometer of range 53°C to 72°C graduated in 0.2°C (to drawing No. CI/M/184, obtainable
from CQA (ME), Kirkee, Pune) in the oven at 80°C. Fill the tube (15 cm x 2.5 cm) to within
2.5 cm of the top with the molten DNT. Observe the transparency of the fluid and insert it
into a tube (18 cm x 3.5 cm) supported by a cork, the larger tube being supported in a glass
jar by a wooden cover. Without delay insert the stirrer and adjust the setting point
thermometer centrally in the melt, so that the extremity of the bulb is 2.5 cm from the bottom
of the tube. Place a screen in position round the glass jar. The thermometer is held by a clamp
and no corks used. The temperature at this stage should be not lower than 75°C.

B-2. Commence stirring vigorously at once and continue as the temperature falls until the
first rise of temperature occurs. The thermometer reading is determined by means of a lens
during the rise in temperature and the maximum temperature indicated is recorded to the
nearest 0.2°C. It is necessary to check by gentle tapping of the thermometer that No sticking
of the mercury thread has occured at the time of reading.

B-3. Without delay, ascertain the temperature of the air adjacent to the exposed stem of the
setting point thermometer, the number of degree divisions of setting point thermometer,
exposed and make the necessary correction for the emergent stem which is generally given
while standardising the thermometer.

B-4.  Access of strong light to the DNT during the determination must be avoided and it
is therefore essential that a screen wholly covering the sides of the glass jar, should be in
place throughout the determination.
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APPX ‘C’
(Clause 7.3)

DETERMINATION OF SULPHATED ASH

C-1.  Moisten 5 g of DNT with 1 ml of concentrated Sulphuric acid in a porcelain crucible.
Heat gently until the DNT ignites and allow the DNT to burn off. Heat gently to drive off the
Sulphuric acid and then more strongly to burn off the residual carbon (use goggles during
the ignition of DNT).

C-2. Cool in a desiccator to room temperature and reweigh. Calculate the percentage of
sulphated ash on the original sample.

Calculation
M3 —M;
Sulphated ash % by mass = -------------- x 100
M, —-M;
where,
M, = Mass of crucible;
M, = Mass of crucible + sample; and
Mz = Mass of crucible + ash.

10
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APPX ‘D’
(Clause 7.3)

DETERMINATION OF MATTER INSOLUBLE IN BENZENE

Agitate 10 g of DNT with about 100 ml of pure Benzene until no more will dissolve. Heat
to about 60°C to promote further dissolution and to coagulate the insoluble matter. Allow to
cool without further disturbance for three hours. Filter the insoluble matter on tared sintered
glass crucible and wash with Benzene. Dry in a boiling water oven for two hours. Cool in
desiccators to room temperature and weigh. Calculate the percentage of matter insoluble in
Benzene on the original sample.

11
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APPX ‘B’
(Clause 7.3)

DETERMINATION OF ACIDITY

E-1. Stir 10 g of DNT vigorously in 100 ml of boiling distilled water until dissolution. As
the mixture cools, the DNT granulates. When quite cold, decant off the supernatant liquid.
Re-extract the DNT with 50 ml of boiling distilled water and decant off when cold. Titrate
the combined aqueous extracts with 0.02N Sodium hydroxide using Phenolphthalein as
indicator. Carry out a blank test along side and apply necessary correction, if any.

E-2. Calculate the acidity as percentage Sulphuric acid using the factor 1 ml of 0.02 N
NaOH =0.00098 g H, SO,.

Calculation
(t;—to) x fx 0.00098

Acidity as Sulphuric Acid, % by mass = -------=-==-==mmmmrmmmmemenae x 100
Mass of sample taken

where,
ty = ml of 0.02 N NaOH required for the sample;
t = ml of 0.02 N NaOH required for the blank; and
f = Factor of 0.02 N NaOH.

12
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APPX ‘P
(Clause 7.3)
SIEVING

Weigh 10 g of the material and brush it gently on the specified Sieve. Carry out the brushing
for 15 minutes or until no further material passes through the sieve (whichever is the shortest
time). Express the mass of material retained by the sieve as a percentage on the original
sample.

13



JSS 1376-04 : 2019
(Fourth Revision)

& o e - - —
B | ] | -t . | [ 1 - | 3 1 3 | ]
CeErly. 0 ETE TY C mm TO 1.9, 96 a
' BH LM | DMEHONS ARC W mim . HOTE 51— ) -

THE B '“““‘;‘...;"1','3-3‘.‘ SHARF CDGLS T BE REMOYED. .
::unmgll.-w.ihh LD wATH TOL . FOR UMTOL DIMEHSI0NS £ 0-5 UFD 50 FURTHER £ 1

’ FEASY Sndp rln Son e )
MATT FOR QREER . % T
:"m“' “rr 's“:r ?:;4:.:;::“.1 o WAERALT MUG ’mimw “. . ::—‘-?; ;’m“ﬂ MoEs EETERMALLY oMLY

. PAMTING = THE Dum BE RN

IRBUE) AR PRIWMER COAT OF e _ B

- ALTERMATIVELY Wi TH WINTH PRIMT OLIWE GREEM  1SC w0 220) 70 13-166 (IJ:T“T IBSUE)

TCATIGMN &5 (6l

l‘-h""'w-..hhh\_ AFD LD WITH BT Ouevl GakEn
@ [rmc & o) Hifig /s ERAYTEE

L
TS APECIH

LATEST |5 SR ANY S THER
kri-:.uﬂ.b luu‘nfr Wi TH FOLL bereg
ABDITIONAL REQUIRERENTS § -

1] WET SRPACITY - IS0 min.

FINFENESS OF GRIND BY
ﬂ HREGMAN GALGE

WITH ADDITIONAL RFQUIREMENTS A3 am .

WARMISHIMG ;- THE DRUNM SHALL BE ARMISHED OH ALL DS W
WwWITH S0 PER CEWMT SHELLAC wARMISH TO SPECH.

FOR STEHCILLING SEE DRS.

SCHEDULE OF COMPOMNE TS

TEFRMALLY
A5 - B0 -85 19|

ceafeid | sTENCLIEZ .

&

- (2D MATT FiN B4 -min 4 DESCRIPTION pRAW NG Mo | FARTNG | MO PER SET
- 1 (0N HECAMAN GALGE)
" . (b} SEmMIGLESSY-minS i | SOy, i
- - (oH HEGHAN GA | RUBBER GASKET T 1
- o) FULL GLOSSY FXTERMAL £ Lo . n —ir—t
- . Erd b L - min 7 4 RIHG, LOCKI S . v aure
(On HEGMAN GAUGEN & LEVER . T D
s ’ (d} FULL GLOSSY R s
INTEROR- min & | & | woo; PLATE. a3 SHT& 1
- 1 o (oM HEGMAN GAUGE ) T LEVER, LiCKIMNG y T . 1
. s B} vISCOSITY BY FoRo cup | B HAMDLE . P SMTE 2
Mo. 4 [N SECONDS a RIVET " seTs 1
: . ASSEMBLY , BRUSHING - 80 TS 126 | 10 HAMDLE PLATE - 2
= ’ . b SPRAFING - 50 10 Ao 11 ——— r——— :
- . ' - * 5 4) GLOSS (SPECULAR REFLECTION) n _
(8) FLAT (84£7T) _ SLASS vaLUE Mom O T B sul & § 5] MaSs 1N kegf10 LITRES ) ACCELARATED STORAGE STABILITY ATED C/FE HES,
| | (&) EGGS SMELL FLAT o 4 1 & To 4B e gﬁ&gﬁu:f;l:a“ . 2 L'ICEEASI IN S CESITY Em THE CRIGINA L
EGGS SHELL GLOSS _  r» 2 16 ToO %6 o BURS - 11 RCEMT LUE - N&T MORE THAN 8 SECoMDS
B {cﬂc: SEM) GLOSS — iv sss ¥4 To So () SHANGE 1M GLOSS VALUE FROM THE ORIGIHAL
{cl FuwL GLoss * . _ . » sr Bi & ABOVE . . VALUE - MOT MORE THAN 5 UNITS |
1. - SEE - § : PROYISIOHAL. :
= 13-1!-&&-14 |03 CAl Wb ADGED W Sa3iv. DEE ;
= A, I BPECH AMENDED .
Ta TER E
5 FiETE] PIAT_SPECH. A . g ; [’ ] .
w ’ BT EEALED PRAVISIONALLY o4 e ASHS -~ MATERIAL - AS STATED ARGYE CI ME KIRKE
- o |oaTe fzoue BRIEF RECORD aumaomTy  |sigwaner JEOTECLIVE FIMSH L &3 STATRD Aneve . _E_
. TITLE:- . . ) T =
| " DRUMRING LOCK TYPE) 25 LITRES - = Clomyoma/ a3l
. | FOR PACKING DN.T. (20 Kg). .

14



