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SPECIFICATION OF STEEL BILLETS ~osl_ | SHEET NO. 2

29.20
FOR 81mm SHELL JGM/CM | NO.OF.SHT. 6
1 MATERIAL SPECIFICATION: JSS 9501—|,GRADE SS/F44
2. TABLE 1 : CHEMICAL COMPOS?TION

3.1.

3.2.

3.3.

3.4.

ELEMENTS PERCENTAGE
c 0.45 — 0.55
Mn 0.70 — 1.00
Si 012 ~ 0.35 -
S 0.05 MAX.

P 0.05 MAX.

Ni 0.25 MAX.
Cr 0.20 MAX.
Mo | 0.10 MAX.

Al 0.035 MAX.
', 0.02 MAX.

MANUFACTURING PROCESS :

Steel is to be manufactured through EAF/BOF—LRF—VAD/VD-bottom
poured ingot route /Concast route with EMS facilities.

Teeming temperature should be maintained in such that there is

a uniform grain structure thruogh out the cross section of ingot
and dendrite structure is to be avoided.

The steel shall be killed and free from harmful defects such as
seams, flaws, piping, cracks porosity,impurities and surface defects.

Adequate top and bottom discards are to be given to all ingots to
ensure soundness and freedom from piping, porosity, & harmful segre—
gation. This is to be proved by sulphur print, macro—etch, or any
other method mutually acceptable to the manufacturer & purchaser

Macro sample shall be selected from billets representing top &

bot;%m for atleast one ingot per plate & six-ne per hedt  which ever
1S MAX..

Sample is to be drawn from top of the first bar of first ingot cast
and second sample is to be drawn from bottom of the last bar of
last ingot cast.

Segregation tests are to be carried out according to ASTM A711-S7.
The maximum allowable variation between the sampled points being
10%.3 Samples . from first, middle §end of the bor- .:From-.-ang' Ingot

of each heat are o be Sampled by Cutting & slice off the bar.
Sample for Chemical analysis.
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is to be selected by taking 15% material from centre & balance along
the same diagonal. Each of these chemical analysis are to confirm to
Table 1. The chemical composition between each of the three points
may not vary by more than that specified in table no 1.

Should any one of ‘the three bars be out of this specification, thot bar
is to be recorded and scrapped and every bar from that ‘heat is then
to be subjected to this segragation test.

3.5. The reduction ratio of ingot to end product should be atleast 6:1

3.6. The billet from the bottom and the top end of each ingot must
be marked ( B & T resp.)

4. MICROGRAPHICAL ANALYSIS :

4.1. Permissible inclusion rating : W
permissible inclusion rating will be as under ;
2/1 (Thin/Thick) as per 1S: 4163—1982 ( Reaffitmed 1996 ) for
each type of inclusion A, B, C and D.

4.2. Macro Etch Test : Sample will be six nos per heat/one noper Pate.
Macro Etch test should confirm to grade C1, R2 & S2 of ASTM

E 381—68. Carbon based deposits/carbon dots are undesirable and
are to be avoided. '
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ORDNANCE FACTORY AMBAJHARI, NAGPUR  |{bgsw2 | SPECN. No.
wm/SF 7 F=329 M
SPECIFICATION OF STEEL BILLETS N P T
27-2
FOR 81mm SHELL UGM/CM | NO.OF.SHT. 6
5. MECHANICAL PROPERTIES :
5.1. Thé test condition of the sdmples selected from billets for Mechanical

test in normalised condition, to satisfy the following mechanucal properties.

0.2% Proof stress = 310 Mpa Min.

Tensile strength = 5380 Min. & 885 Mpa Max. -

Elongation = 8% Min.

Atleast two sample to be checked for above test in each heat.

The heat treatment schedule should be recorded and mentioned
in Test certificate.

6. QUALITY ASSURANCE REQUIREMENTS :
Firm must submit the qulity plan giving ail details of manu-—
facturing process and other requirements.

6.1.  Visual inspection.

- 100% visual inspection of the bars shall be carried out to make
sure that they are free from harmful seams, cracks, embedded
scale and folds.

6.2. Straightness.
Maximum bow 3mm/m.
6.3. Twist.
Maximum 3mm/m.
6.4. Bendness: :
- Permissible bendness 3mm/meter max.
6.5. Hardness. a
Hardness 210 BHN max. and 190 BHN min. How ever vuling facfor for
7 not
foi; A% to—Be-ché hen /
"_.‘. £ p "..‘ ."" .
Acceptance will be detect free Cold Shearing. Hardness Indicated above
is for Guidence only fo achieve better Cold shearing broperties.
6.6. Surface.
As rolled.
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Fo-

7 Suppiy.
Supply is to be“made jw’length f 3m to B6m magfwwn 5L .
ok down A6 1350 wim R o _ L
Any priaterial ich will’hot fall i the abdve len range, the
corfospondinig end pleces 'ereje éd by OF.Aj. Suppftier will,
replace the samg”quantity .“immediately.

72

?t/roiﬁng eatment _should be given rolied bafs sucg’,}ha/t it
atisfies e croppipg prope/rﬁe/: when-cut in 1000T /16007 cold

flents, ipelusion gpd grain sie to be ebntrolled withetar"
= he material con parted in cold shearing

on shedred surfagés.

737  Dipriension. ' - C ,
JB{:S shgit"have - the”dimensions as. per/éawing N F~329 . ot
latest ifsue. | 7

+5:
i No/cast fo. or melt code No
eits are to-be delivered seperated”in bundles!
/Cdst No.. apd steel brorid to be gttached
"YELLOW “colour band”is to be puinted throughout
len of each kar on oneg side. Healho to be stamped on each bar.
#7- Bundling:

The shelt

78: A cast must be %d in its Aull quanti

7. CERTIFICATES :

Certificate covering following analysis, steel melting practice and
mechanical properties to be sent in triplicate to user.

- 7.1, Chemical Analysis Certificate : as per para 2.

W

saw al,”One end afd Other end’gas cut allowed with square,
deburréd. However bundling 15710 be dopeMith caw ct’ end at




ORDNANCE FACTORY AMBAJHARI, NAGPUR (é%g&)';';;;.:g SPECN. NO.
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7.2. Mechanicai Properties Certificate : as per para 5.
o3 . e
7.3, Cleaniness certificate : asper para 4.1.
v Macro Etch Certificate : as per para 4.2.
75. Hardness certificate : os per para 6.5.
7.6.  No of bars and total quantity. —
Note : Certificates are to be signed by inspecting authority.
137/2014 2.05+ 2014 DELIYERY REQUIREMENTS NO 7 TD ¥-8 DELETED
M 12 BALANCE NO ADIUSTED ACCORDINGLY wje
PARA 4,2, SAMPLE NOSADPED V LAST LINE DELET
BBY06 |01 09.0¢ | PARA Ko 34 SEGREGATION TEST AMENDED. PARA No% EhamE NbED.
L : 1oL, oM BILLET CROSS sSECTION t2'2 was 1%9% on BotH DIMNS. WM/SE
3082006 | \//o7/06 |PARANOASDETAIL DELETED, IN PARA NO 6.5. DETAIL AMENDED, IN PARA NO 7.2 N
K WiTH [N 7-£ ASTM DELETED, IN PARA NO 7.4 DETAIL AMENDED, 1N PARA NO B NO
ADUSTED ACCORDINGLY. AUTH.WM/SE (N0 2952 /DRG/SPECH/SE. DT ugo?/oé JAINMFE =
] SPECIFICATION MADE IN NAW FORMAT WITH ALL DETAILS pe™
"82%/2006 | 27/02/06 | WHICH COVERING THE MONITERING INSTRUCTION ALSQ.R17-5 INTRODUCED v -
J AUTHORITY: WM/SF L.NO. 2952/DRG/SPECN/SF DT 27/02/06 SLLET. | WM/SF
. NOTE NO 10 AMENDEDIN. CHEMICAL COMPOSITION S% AMENDED el
311/2005 | 10/11/94 | ~ 0.05 MAX WAS 0.03—0.06 REF. SR GM. APPROVAL L.NO, 7801/1/MTL WM/SF
H (STD CELL) DT 21/10/2005
100/2004 | 10/03/04 | N NOTE NO 4 HARDNESS ADDED, NOTE NO 10,11,12 ADDED AUTHORITY ~gd
G AWM/SF LNO, 2953/TOOL/SF. DT. 08/03/04 AWM /SF
23/2003 | 14/01/03| IN NOTE NO 1, 5% WAS 10% Prvyes
43%/94 29/11/94 | NOTE NO 9 ADDED AUTH. COA(MET) L NO. INST/MQA-2, DT 15-9-94 DEicd/—m
62785 | 06/02/88 | IN NOTE 8 BILLET ON ONE SIDE WAS BAR ON TWO OPPOSITE SIDES. n"&ﬁi/_sr
508/87 | 21/12/87 | NOTE NO & FOR COLOUR CODE ADDED. DoRSF
T52(87 | 18/4/87 | IN NOTE NO.7 'GASSY' WAS 'GRASSY' vy
82/87 | —sd—-
{ 19/02/87 | NOTE NO 7 ADDED. DGM/PL
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