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0:f SCOPE

ki This provisional spemﬁcatlon for

g it by v STANDARD ERA BOX

... _covers the technical details such as introduction with
,_f_f.illl.Jstrated figures,design drawings, material specifications,
process schedule with sketches and inspection schedule.
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1. :NTRODUCTION

- 4.1, Standard ERA box consists|of a box container with clamp and collar made up

*"of Ultra: high 'strength steel and a mild steg! shest lid, Contalner and LId are assembled by

“means of rivetted pin at one end and a M5|screw with nut at other end. Rivetted pin allows

| the lid to slide over the box container and keeps the contahier and lid Integral,

. 1.2, The main purpose of the bok is to house the two explosive casettes at _ ‘

“required angle. The clamps welded inside the box container provides the required angle to |

} the explosive casettes . The holes drilled through the coltars and fid are used for mounting
purposa. ;

1.3. In general the box will be kejpt empty and whenever it is required to arm the
ERA with axplosive casettes, the M5 screw Is unscrewed and explosive casettes are placec
in side the box after sliding the lid. The fig 1.1, 1.2, 1.3, 1.4 & 1.5 shows the different parts
of standard ERA box,
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DRAWINGS:

2.4 Drawings of STANDARD ERA BOX confirms to HEMRL. DRG. 1457TH

and the part drawings are as glven below;

drawing:

2.2. standard box container with clamp & collar . ... HEMRL.DRG, 145712

2.3, standard box container | o HEMRL .DRQ, 1457 # 31
2.4. coflar e dHERMBELDRQ. 14571 4;,
2.5. clamp . we HEMRL.DRG, 1457 1 5;
26, d({standary | L. HEMRL.DRG. 14571 6

2.7. M5 screw with nut and rlvet are gtandard lteme and IS number was specifled on the
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— s
RESﬂﬂCTED
0 .
r GAUGE NO. . | DESCRIPTION OF GRUGES STORE DIMNS.
L .
GAUGE FOR BOX COMTRAINER +g-g
273.8 ~°-
+2.0
188.9 -2-2
+1.0
. 5EO.0 -B3.0
—-— DYE |PENETRANT TEST QUALITY OF
. ' WELDING
i
B
|
. 1-c|G.0l
DARTE BRIEF RECORD AUTHORITY |[INITIALS
| STORE DRG. NO. DATE DATE DATE

'HEMRL. DRG A4S 7 3 27—~12-86

[

HEMRL. PUNE-21

DRNt— SR | TRD [cro g~ E senLED

INSPECTION GRUGES FOR -

STANDARD BOX CONTHRINER

APPROVED

e s et
FDR DIRECTOR

SCHEDULE NO. 1}

1 SHi.ET OF 1
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GRUGE NO. DESCRIPTION OF GRUGES " |STORE DIMNS.
STANDARD GRAUGES ed,25,39.
25.5
B
_ 1/C|G. 0
|pATE BRIEF RECORD AUTHORITY [INITIRLS
STORE DRG. NO. DATE DATE DATE
HEMRL _DRG 13y |, 3\ |27-12-96 HEMRL. PUNE-21
DRN1- SR | TRD [cro g8y, U] semLED APPROVED
'INSPECTION GRUGES FOR 1- - FOR DIRECTOR
- SCHEDULE NO. 2
COLLAR -
1 SHEET OF 1

fibs G TED
16




NPRA7

GAUGE NQ.

DESCRIPTION OF GAUGES STORE DIMNS.
GAUGE FOR CHECKING PITCH & WIDTH 12.5
315.0
xA.5
: 100.0
’ " i@.s
_ 3@5. 0
it
: sa.;m 225
152.8 MAX
, +A.5
GAUGE FOR CHECKING CLAMP POSITION 15.@3 9.9
+P.5
GAUGE FOR CHECKING CLAMP POSITION 3g.p -0.0
————— HARDNESS TESTER +20.0
-20.8
56Q. @
—_—— DYE PENETRANT TEST QUALITY OF
HEAT
TRERTMENT
L
* 102
/R
. jisclG.0]
DATE BRIEF RECORD AUTHORITY |INITIALS
STORE _DRG. NO, DATE DATE DATE
HEMRL DRG i\ j[ 1 |27-12-98 HEMRL PUNE-21
! .
R [ i :
DRN:-- SR | TRD lcHo v 7% ] SEALED RPPROVED

INSPECTION GRAUGES FOR -

-

STANDARD BOX CONTRINER WITH

CLAMP &

COLLAR

m/) FOR DIRECTDR

SCHEDULE NO-g-

! SHEET OF 1
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' -G%UGE NO. DESCRIPTION OF GAUGES STORE DIMNS.
5 GAUGE FOR CHECKING PITCH & WIDTH +@.5
315.0
+8.5
; 100. 2
; *HA.
: o 305.0
500 8.5
15@.@ MAX
o
i . T !
_ 1/C|G.0,
DATE BRIEF RECORD AUTHORITY [INITIALS
STORE DRG. NO. DRTE DRTE DATE
HEMRL DRG_ My [j( |27-12-96 HEMRL PUNE-21
| ‘ _ .
DRNi— SR | TRD [crp 1y, & Y| sEALED HPPRGVEEQTV{L//
INSPECTION GRUGES FOR 1- ﬂ%%)
I FOR DIRECTOR
SCHEDULE ND.5
LLID— T STANDARD)
1 SHEET OF 1
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NPR38

GRAUGE NO.

DESCRIPTION OF GRUGES

STORE DIMNS.

GRAUGE FOR CHECKING PITCH & WIDTH

' :_ =0.3

915. 9
*3.5

100. 0

2.5
3ps5.9a

SB.Bta.s

150.2 MAX

L3

11/¢€]G.0.

DATE

BRIEF RECORD

AUTHORITY  JINITIALS

STORE DRG. NO.

DATE DRATE DATE

HEMRL. DRG Ay i)

27-1P-96

HEMRL PUNE-21

DRN:— SR | TRD

[cHo 43, v 4 | SERLED

INSPECTION GAUGES FOR 1

STANDARD

ERA BOX

APPROV

fidavaiay

FOR DIRECTOR

SCHEQULE NO.6

1 SHEET OF 1

pec ] rehlern frerif: T

PR N R TN L
20
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o 3 MATERIAL SPECIFICATION,
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3.4 for CLAMP & LiD;

3.1.41. material should confirm to
LOW CARBON COLD ROLLED STEEL SHEET
I8 513 - 10846,

3.2, for COLLAR

3.2.4. materlal should conflrm to
WELDABLE STRUCTURAL STEEL
iS5 2062/89;

3.3, for BOX CONTAINER

3.2.4. material should confirm to
ULTRA HIGH STRENGTH STEEL
_as per DMRL speciflcation DMRL/ CDG /8.
enclosed at appendix- A
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4. PROCESS 5CHE

The process of fabricatio
metalturgical treatment to b° aiver
and ix ax belowy, !

1.0,
requires the following equimment, |
4.01. EQUIPMELT:

!

. SHEARING W/C
. MILLING MG

. DRILLING Mic
. PRESSING MiC
HEAT TREATMENHT U
. HARDNESS TEQTER

. WELDING EQUIPIET

b B A R S

AND OTHER GENERAL PURPOSE

4.0.2. FROCESS:

4021, The overall process
+machining collar separalely and | in
with clamp and coltar, A mild stee!
are to ke drifled through the esll
clamp and collar is subjected tn he
cotitalner and lid are asgombled by
4022,
be pald for this hardness measyre

Detailed process s given |

RFEs 1}

Fabrication of Standa d EPA hoy eonaleta

r
. PHOSPHATIIG PLALT.

roncicte of fateic aling bow copdainer |

The desgired harchisgs

ESTRICTED

LIEE,

ol ERA hox froon 10rp hinh ebrenoth =teel nng

during the procers was doyaloped by MR-

2 shngde fabtication techniyusz and

fi

RINACES

TOOLS & EQUIFIEN T,

nhricating clamygp

ning thom by armoid welding to mzlie the box container

sheet lid i= alen tabrjentad voparately. fHer thar hinjeg
et ld Iy aseemhled condltion hov soniai with

ab treatmrent for desited hardness, After that the hox

tedns of arbeelted pin and a M5 sopow

is A very coitieal parameter oo ey itieal sltenting slioudil

teend.

o

RICTEL
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4.1, STAHRDARD BU)‘(‘I(.‘;OH AINER.

1
. . i

444, CUT D O TEHED UNS STEEL SHEET
TO THE BLAUK SIZE AS SHOWHN M FIG.4.1.

4.1.2. HEAT THE PLATE TO 700 « 1O C
4.1.3. CUT THE COTMIERS AS SHOWH REFIG 1.2,

444, FORM THE CONTAINET AS SHOWHEHIN
FIGAIRFIGAA

4.1.5. WELD THE CORUENRS wETHEARIAODID f
ELEC TTROIES,
446 rOLLOWINSPECTION SOHEDULE O
4.2.CLAMP 4.3, COLLAR

4.1, TARE ABLOCKR OF
4 X 54X 29 MM OF
WELDABLE STRCTURAL
§TEEL OF 15 2062168
AS SHOWH IN FIG. 4.5,

42,14, CUT THE LOW CARBOH COLD
ROLLED STEEL SHEET OF
1S 513.1963 TO THE BLANK SIZE .
AS SHOWNINFiG 4y 7.

432 BULL THE CORNERAS

4.2.2. FORM THE CLANMP I TWO STAGES
SHOWH I FIGAG.

AS SHOWHN IN FIGAR.

A2 ol OWINSPECTION

4.2.3.FOLLOW INSPECTION SUCHEDULE NO.2
SULIEIH F Q.3

4.4, STAHDARD BOX CONTANEIR WG RLIPA COELARS
SURRHBRRARR HEBNBBRNERERAARROBERUGR AR S HARRARONRAR
qa
4.4, WELD THE COLLARS , CLAMPE
THEN DRCE TR bl S ol 0 A%mm
AU B e RS SHOWHT I IE90
4.4.2. HEAT TPEATEIENT )
REFER MIALEDING SPFCH 1AL PR PROCERS

4.4.3, fotlow Incpeation sohadute no 4

PESTRICTEL ~
23
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BRRRARASRYREHEPA
46, SIA
HEBHEBABRBERRE Y

4.6.1. MATCH THE L
CLAMPS & CC

4.6.2,8Y RIVET 1111
RIVETTIHG %)
OVER THE BO
FiG.4.12,

462 FOLLOW INST

RICTED

451 CUT THE LOV CARBON
COLD ROLLED STEEL
SHEET OF 1S 512.62 10
THE DLANK SIZE.

AS SHOWI TN FIGA. 0,

452 CUT THE SHEET 1O LID
AS SHOWNIFIGE.A11,

453, DRRLL HOLES OF DA 19
A G mmASIHTIAA L,

454 FOLLOWINSTECTION
SCHEDULE 1Q. 5

HHGHERNAERAREOURARRBRERY
IDARD ENTA BOX
LS B E RS R R R R R

1D W TYOY COl AR VT
LLAR AS SHOWH T FIG A7,

FFNTHNTEGRATE LD,

QULLYALL o4 THE LID TO SLILE
X.

ECTIOH SCHEDULE 1106

A6A4, PFHOSPHATIG HITEAHIAL & Ex Ll IAL

4.6.3, OLIVE 3REEN

A6, FINAL CHECH
4.67.FQLLOW NIST
4.6.8. WITH THE HE

AS SHOWH 1Y

I3

el

| PAIREYING EXTEIR AL

IHG
PECTICH SCHEDULE IO S
L OF M5 BOLT A HUT CLORE THE 1LID

N

1M1G.A.13, Ca

ST RICTED
24 -
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FIG 4.2. BLANK SHEET AFTER CUTTH

P ome

16 OF FOUR CORNERS.

RESTR
76

PO i
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v

FIG.4.3 FIRST FOLDING OF BOX C HTAINER. —

(i FICTED
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WwelUbing K
FouR CORNERS

FIG 4 4. SECOND FOLDING OF BOX GUNTAINER AND
ARNMOID WELDING AT FOUR CORNERS.

oo [UCTEDR
Z&
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"FIG .4.5. BLANK PIECE FOR COLLAR

(a8

FIG.4.6. COLLAR AFTER MACHINING.

FIG A7, BLANE SHEE) FOR CLALP.

FiG 4.3 CLAMP AP TER FOLDIHG

R i d
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FIG4.9.~ 'z t..” WELDING OF COLLARS Ahll[) CLAWP TO THE BOX CON FAINER AHD

DRILLING OF HOLES.

coLLars WELDED ~
,ON OPFPOSITE SIDES

\ _ e~ ‘ e AL

| r
E !
|

b . !
| i
i
i

el g TRICTE S

E%e
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A |
FiG.4.10. BLANK SHEET FOR LID. ¢ ‘

RESTRICTED
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-

HAPE jAND DRILLING OF HOLES.
EIG.4.14. CUTTING IN TO LID S

Q

4

hY

-




A

CLAMP & COLLAR

i

I Fits.4.12ASSEMBLING LID AND BOX CONTAINER.

' RESTRICTED
‘If -..
-1
!

e e = p— "

e —

e e
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RIVETTED PIN

BOX CONTAINER

MS SCREVW AND NUT

Al

G THE BOX % LID WITH MS SCREW & NUT.

| FIG.4.13. CLOSI
}- i
|

} I

pRESTRICTED
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LINSPECTION SCHEDULE;

', 5.1, SCHEDULE NO. 1
FOR $TAHDARD BOX COHTAINER { HENRL DRG. fAni 137

5.1.0. VISUAL RISPECTION FOR ME"HAHIC AL l"'l-'\MAGF%

5.1.1, CHECH DIMEHSION ‘ oy
5.1.1.1. 2730 +2.0/00 mm
51.1.2. 1270 4 2.0/ 0.0 mm
A1 GO0+ 1.0 700 mny
51,2, CHECK FOR WWELDING ........... DYE PEMETRANITIEST:

5.2, SCHEDULE HO.2

FOR COLLAR (HEMIRL DRGA4ST 14)

5.24. CHECK DMMENSION:  60,25,30,25.5 mm
6,3. SCHEDULE{11D.3
FOR CLAMP: { HEIMRL DRG 1457 15 )
5.3.4.CHECH DIRELISIGH: 301400
&6 0S80
5.4, SCHEDUL.E VIO
FOR BOX COTAMER WITH CLAMP & COLLAR !HEMRL DG 1AL71 2)
544, CHECH FOR QUALIT Y OF
WELDIIG YE PENEIRANITIEST
: 542, CHECH DINEIISION, 140+ 1.0 Dy
! : 543 CHECK FOR FITCH ;
: g 54.31. A0 05 O hmm R OAOO0 +0O L 05 run
65.4.3.2, 050405 705 mm R SO0 405105 nan
5.1.1. L O2mm AMD 0 Amm
545 CHECICFOR HaP ey - n ')l‘ Y
MOTE: 1 QB PRICE RO A I""" | TREATRD LT,
CASE THE HARPHRSS IS [LOVYEDR THENF R0 IV
ENINPR= LT 1010 PR IEcC TERD B PERHEAT
FROESAPR Y 4 B Ty b2 by U
OCFHEAT RSN L ISUERLIE D 10 OPeR
{.ll"f'! EETE R PRSI e WA 2 VTR B B P tae the ey
.:-.'_.'l-r_‘_ (_'}J?T.*l [v\lz‘{'.'-rl "!i :;1!,8',":?U !'-‘[Il i{“]
. AR R e R AT R R IR IR VR R R LH SRS
RESTRIC !+
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6. BCHEDULE HG.5;
FOR LID @TAHLARD (HEMRL LRG 1457 / 6)

5.5.1.CHECK FOR ALL DIMENSIOHS
552 CHECKFORFIICH

5.8, BCHEDULE NO B!

FOR S1AHDARD El?.j\ BOX (HERRL DRG 1457 1 1)

5.5.2.1. DB 0A TR RN 105 T - 08

5522 P 3000 + 05705 RGOD+D5 S -0.5:

5.6.0. VISUAL It IF%F‘F.’%HOI'J FOR ALY MECHAIHCAL DAMAGES,

5.6.1. CHECK FOR MTCH
R4, PN G RN 405 315 g
5.6.1.2. L3050 405705 & 50U 405705 SN

5.6.2, CHECK FOR FREE fUILNTNIG OF THE LD,
5.6.3, QUALITY OF COATING & FANITIIG

MOTE 1:PLEASE REFER 10 BALGE 5CHIFDULES |
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sibhle I the specification without the

'1‘1.'!

YOR UNY STREL, SHEEL. FOR_ERA
T CONTAINERS fnn DMELJ CDG 7 06)

tis specification covers %5.340.3mm thick hot rolled
eet. of ultra high strength low alloy ateel having
emical composition given in Table 1.

oo

"I‘he steel shall be primarity mnnufactured by electric
ateel melting followed by vacuum degassing.

'R11 the necessary precanttonn shall be exercised to
keep Hydrogen at 3Ippm max; Hitrogen 120 ppm max, and
oxydgen 200 ppm max.

Rare earths can bo addad upro 0.06%.
. CHEMICAL COMPOSITION

#rEach ingot of the heat shall conform to the chemical
composition given in 'l'abl|e 1.

TABLE I. CIEMICAL CUHPOSITION

We . p(’?lf?t’-‘f‘llt Aim
Miniwm i-l.’.! ¥ himtun
.26 0,11 n.29n
0.1% n, iy 0n.2%
0.5 0.5% 0.4%
2.10 .20 2.00
1.20 1.60 1.40
0.15 0.130 0.22
- - 0n.10 0.05
-- L0.025 0.015
oLty 0.010
O Ironinchw? Halanie N
Hiv“‘wi'zi
s b e ‘
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Efforts should be mac

e to achieve aimed composition at
ladle gtage.

. Variation of the pioduct analtysis shall be as per

Table II given below|

TABLE TI. PRODUCT VARIANTI(OH OVER OR UNDER ON CHEMICAL

4
ale

COMPOBITION,

Element Vvariation percent
e bbb ettt

Carbon ) n.01

S8ilicon | ' 0n.02

Manganese 5 ' n.02

Chromium ' 0.0nn

Nickel 1 n.10

Molybdenum ' 0.02

Sulphur 4 0.002

Fhosphorous ! 0.002

not be inferior than ' ho

HEAT ANALYSIS |

The chemical ana]ynjé phiall be carried out on sawmples
taken from the ladlo Jjust before teeming.

i
The chemical analyéls shall be carried out by any of
the following methada an applicable.

|
X-ray fluoregcecnce;

Wet Chemical Analyple.

htomic absorption/hnntrumental nalyais
Spectrographic nnabynis.

METALLURGICAL nnnﬂvn1g | A
Inclugion Contnnt;

ITncluasion rating b rewmplen e e TH216RY FORD alint

crireere b Tadsbe 11T

A}
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v NO.DMRL/CDG/6

1131
TABLE IIT, INCLUéION RATING
cf. Incluasilon Thin Thick
"""""" n o aswax LT ,
i
O.5max -- il
"; 811iCate (C) 0.5max ——I J
Globular oxide (D) ). Bmax i,
HEAT TRENTMENT
Annealing:
The plates shall be annealed between 720°C to 750% for '

appropriate time to enmuir that the hardness in annealed

condition is not higher than 250 BUY to facilitate further
working.

GRAIN SIZE

The grain size of the annealed plates ghould be equal
to ASTM 7 or finer.

DECARBURISED LAYER

Decarburised layer uhould not be more than 6%.

.
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11. MECHANICAL PROPERTIES:

111,
2.
11.3.
114.
11.5.

11.8.,
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Ultimate tensile stienuth

0.2% proof stress

5 Elongatizn
flardness
Kle

impact Enargy:

‘\1'1\‘1‘\

1950 - 2150 KD
2 B RH VIS EAL TR 4 A
I B B

CEAD L 20 Y
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11. MECHARICAL PROPERIES:

11.1. - Uimats tensile shcngli;' S50 - 2150 R

112, 0.2% proof shess CHIR0 e R | I

113, %5 Elengatian 0 N B B
114, Hardness o CEAD = 20 HIV
11.5. Klc SI0 L pa. m

11.8. Impact Enetgy: RN THE LS
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