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Appendix A
Egulvalent diametor for the mechonicol properties

vl Concept -
Th ruding soetion af o produst |9 the gross poetion g oedioh tho vahoes spoofind for b mestanien) propeies el

[rrespectivir of the aotual shage ano dimangione of tho product, the gz of tho naing soebon s aheoys oo essod b d didmetor
("agulvalont dinmates”|, This digrmoter s that of de oot poosd stool boe® Tl o i o bBar sbiboly, ot thepositoen
in tha gross seotion rpocitied for mking thi teat pieces for mochamaal toeting, on oooling rom e acestoniieing mpoeratur,
hs @ cowllog rate el valen et ot the tdling seation of the produet congeroe ol the location spacified tor sampling.
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GOVERNMENT OF INDIA

MINISTRY OF DEFENCE
ORDNANCE FACTORY KHAMARILA
JABALPLUR - 482 005
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SPECIFICATION FOR INTERNALLY MACHINED SHELL
BODY TO DRG.NO. TRD.B3%(j) FOR 84 MM HE

Specification to govern manufacture,repair and supply

THIS SPEEIFICRTIBN\{E THE PROPERTY OF:MIMNISTRY OF
DEFENCE AND MUST BE RETURNED TO THE GENERAL MANAGER
ORDMANCE FACTORY KHAMARIA,JABALPUR IMMEDIATELY AFTER
THE TENDER HAS BEEN DECLINED OR OM COMPLETION OF THE
CONTRACT OR ON DEMAND. ;

e mE mE EE mm as wm omm S me =

This specification or any otherninformation issued in
its connection may only be used for specific enquires
tenders or orders placed by a competent authority on
behalf of Ministry of Defence.It is not to be used
for any other purpose whatscever without the explicit
written sanction of GENERAL MANAGER, ORDNANCE FACTORY
KHAMARIA, JTABALPUR.

Any gquestion relating to the drawing pattern or this
specification should be referred to the General
Manager,0Ordnance Factory,khamaria or the inspecting
officer duly authorised to act on behalf of him.

Obtainable from:-—
= The General Manager
ORDNANCE FACTORY KHaMARIA.
JABALPUR - 482 0Q03.
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i
1Factory H
iKhamaria. i

AM @ 001

am mE mm

This specification is for internally machined Body to

be read in conjuction with drawing number TRD 839 (j) for Shell
B4 mm HE. :

1.0 RELEVANT DOCUMENTS

Drawing, Blank for Shell Body - TRD 839(j) (based on
FF\M Specn. No.F1IZ9-
O12720)
Drawing, Shell Body - F1301-059850
Material Standard |, - SIS 1422255
Material Siandard - DIN 17200
Test Standard \ -~ E1I5 112110
Test Standard’ N = 815 112516
Test Standard =8I 112350
Drawing Test Pieces = F 1321-Z10440
Description of method for = F 1301-901120
Prassurs Test
Packing Standard = BI85 BAZOO4
Packing Standard — BIE 842021
Sampling Table - 150 2859
1.1 The above documents and drawing can be had from the
Genaral Manager, Ordnance Factory Khamaria,
Jabalpur,Controller,Controllerats of Quality assurance (

Ammn } ,Khadki,Pune — 411 003, Controller, Controllerate Of Quality
Assurance { Metals },Ichapore.

2.0 DESCRIPTION OF THE PROBUCT

Cup—formed Elank for Shell Body drawn from sheet steel.
The Shell Body made of the Blank will be exposed to high dynamic
stresses and thus there are hich requirems=nts for the strength
and homogenity of the material.

5.0 BEQUIREMENT
F.1 MATERIAL
Zadl.l COMPOSITION

The basic material shall be steel 2225 or steelo DIHM
17200 Co9de 25 Cr MO4 in accordance with the Material Standard

stated in Para 1. The Carbon content, however, shall be G.26-
D.29% for both gualities.

= My STREMGTH - BLANK
2
Tensile yield limit Rp 0.2 =  F3I0 MN/mm
Elongation, 4 - Min. 10% on G.L=5d

a
Charpy Impact, test at 40 CkKU- Min.20 J(7.& Kam/cm

SQ.min.?
Hardness HWY (MIMN) - 350
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£.1.% PRESSURE TEST

The Blank for Shell Body shall have such properties
that the Shell Body in accordance with Drawing stated in Para 1 7
swith stand pressure testing with a pressure of 800 bar (B0 MPa)
sithout any cracks, burning through de-formations of similar
defects occuring.

Sal.4 SPECIAL REQUIREMEMT

The basic material Shell consist of sheet or strip and
shall be free from cracks, lamination, surface decarburisation,
slag, gas or other inclusions which may adversely affect the
strength and function of finished details. Inclusion contents
Ghall confirm to 2 thin series of IS - 4163.

Tul.B M.M. I.R. TEST

To thin for all types A, B, C, D of specification I8 -
4163,
Sula.b RETEST

As per para 8.5 of DIN 17000,

If the unsatisfactory out come of a testing is obvious—
ly due to deficiencies in the test plrocedure of due to defective
preparation of the specimen and not to deficiencies in the steel
it self, such unsatisfactory result shall be left cut of account

iwhen the decision is being made regarding fulfilment of# the
requirements, and the test concerned shall be repeated.

o e S | AL .

2.l DIMENSIONS AGIL
O 74.4 H 12 0. 0%
0 74.97 H 12 .40
Angle JTO' +/= 10° O.4a0v%

o

Angle IO + 20° 1%
Material Thickness 4 Min. 1%
Material Thickness 5.5 min. 1%
Run out 0.2 1%

Bun out 0.5 1%
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Surface roughness 25_/ without 2.5%

sharp peaks

Depth 21.44 h 14 Z2.5%

Depth 112 ,om 2.9%

D B4 + 1 ( Forged dimension ) Z.a%

085 + 1 ( Semi—finished dimension ) 2.5%

R Z7.5 4%

R 10 (2w 4%

Surface roughness 12.5 /7 4%

Other dimensions 4% per

2.2 VISUAL PROPERTIES

dimensian

The blank shall be submitted to visual inspection (100Y%
nspection) with regard tp internal damages or cracks.

CRITICAL

Cracks, Sharp edges and indications

of rupture

MAJOR DEFECT

Burrs, Major, deformations, indents

and rust

HMINOR DEFECTS

Minor Cracks, impurities and aother

defects

rX
L

TENSILE STRENMGTH

The mean value aof tensile yield limit

the test pieces from each blank shall
itated in para J.1.2.

meet

ALL

Defects not
permissible

1%

4%

and
the

extension for
requirements

Tests in accordance with Para 6.5.1.Defects not permis-—

iible.
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2.4 CHARPY IMPACT TEST

The mean value of impact toughness far the test pieces
om each blanks shall meet the requirement stated in Para S.1.2.

Tests in accordance with Para 6.5.3. Defects not permi-—

iible.
2.95. HARDNESS

The hardness of each bllank shall meet the requiremsnt
iarted in para Z.1.2. N

b

"

Tests in accordance with Para &6.5.72.

1f defects are found, the defective blank shall meat
e requirements stated in para J.2.3.

2.6 ULTRASONIC TEST
To be conducted on the feed material
shegts/plates/bars)ar not the relevant billets if form of

we feed material does not permit the same.

NPT MACRD EXAMINATION

Macro Examination results, caonducted on the
jars/billets should conform to standard Ci, 51 and RZ2 of ASTH
iB81.

-3 PROTECTION OF THE PRODLUCT

Internal surfaces shall be protected against rust in
zcordance with the instructions in the drawing stated in Para 1.

-0 MANUFACTURE

.1 METHODS AND EQUIPMENTS

The blank shall be drawn from sheet metal in ane pieca,
aternally, the blank may be machined through turning to finish
imensions.External turning to smooth surface is also permissi-
le.
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4.2 PLANNIMNG AND FOLLOW-UP

4.2.1 Blank shall be divided into delivery lots of approx.
—-6,000 each. The material of sach lot must be taken from ons
cast charge.

4.2.2 A journal shall be kept during manufacture and it =shall

contain information on material charges used major changes in the
manufacture procedure and test made.

The purchaser must be informed about and approve of, in
advance, changes which may affect the quality of the blank.
[

5.0 DEL IVERY 5
W,
%t PACKING N

Each packing unit shail_be marked with the following:z-

— Order No.

= Caomponent drawing MNo.

- Lot Mo. (Stated with 5 digits e.g. BS5001, where
B2 represents the last twg digits of the manufac-—

ture year and 001 the lot pumber of blanks)

&.0 INSPECT ION

G.1 INSPECTION LOT

Each delivery lot is an Inspection Lot.
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b2 VEMDOR'S INSPECTIOH

2.1 For the manufacture a written inspection plan shall be
drafted showing the nature and sxtent of inspectian. This in-—

spection plan shall be available for the purchasers inspection
ictivity.

b 2.2 The WVendor shall carry out inspection to the extent
ecessary to verify that the requirement in PLara I are met.

o PURCHASER 'S INSPECTION

1 Jal The puchaser shall carry out acceptance inspection on
ach delivery lot to the extent which is judged to be necessaryt.

b 3.2 The pressure test stated invpara 3.1.3 shall bhe carried
it by the purchaser.

L.3.3 The purshaser has the right to follow the vendor’s
panutTacture and inspection of the blanks.

b d CERTIFICATE

Far each delivery lot the vendor shall issue a test
ertificate, which shall be forwarded to the plurchassr. The
ertificate, shall contain information on product document.
fssignation af delivery lot and size of the lot and shall be
umbered . The cerfificate shall show that the lot is inspected
ind approved by the vendor.

[he cortificate shall account for the following inspection -

fomposition (charge analysis) Para 3.1.1
ftrength (exclusive of pressure test) Para 3.1.2
limensions Para T.2.1
isual properties Para 3.2.2

foreover, the inspection of the basic material with regard to the
fequirements stated in para Z.1.4 shall be certified.

0.5 TEST METHODS .

.. 1 TENEILE TEST

Tensile test shall be performed in accordance with test
ftandard stated in plara 1. Test pieces, I per blank, shall be
taken out of the wall of the blank, plarallel with its drawing
jirection and evenly distributed arround the circumference. The
jimension of the test piece is stated in para 1. Minimum ane
jlank  from each heat treatment charge (hardening and tempering)
ihall be selected for testing, however, minimum 10 per delivary
ot.
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H.9.2 HARDMESS TEST

The hardness shall be inspected with load of 200 N (20
Kpa) in accordance with test standard stated in para 1. Thae
measuring points, 2 per blank, shall be placed on the external
cylindrical surface and be diametrically opposite to sach other,

Decarburised surface layer shall be removed before the

inspec—
tion.

At least 5 blanks from each heat treatment charge
(hardening and tempering)' shall be selected for inspection,
however, at least 25 per delivery lot.

~
(- 25 CHARPY IMPACT TEST

a
The impact toughness test shall be carried out at —-40 C
in accordance with test standard stated in para 1. Test pieces 3

per blank, shall be selected in accordance with ftensile test,
para &£.9.1.

At least one blank from each heat treatment charge

{hardening and tempering! shall be selected far testing, however
at least 10 per delivery lot.
b.5.4 PRESELRE TEST

The pressure test shall be carrvied out as 100%

inspection after shaping of the blank to finished shell body in

accordance with description of method for plressure tested stated
in para 1.




