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D E p ART'MEI{TA.I-, S [,8 C lf'f Ca.dlOW F OIt COATtrD VtrETAX,X,I C

trLECTR'oD'EsoF1s%Cr.E06Ni*6%MnFoRwELnxhIG

0.1 Tlris ,specificatiorr has beerr prepared b), Corrtr.ollerate of Quali.ty Assut^ance

(Metals), Ichapur, on behalf of Director Generai Quaiity Assurance, Ministry

of Defence, NLw Delhi,

0.?, ' This specification supersedes Speqification No, CQA (M)-5 7 -2002 eclition.

0.3 This specification shall be used for Type approvai of electrocles, tender

enquiry, procurenent and Quality Assurance of the electrodes covet'ed by th.is

specification.

0.4 The supply of electrodes against this specification shall be primarily subject to

:, Type Lppioval of Vendor's electrodes under offer. Once Type apploved that

paiticglar brand is considered to have been accorded l3rancl Approva.l for'

iegular bulk supplies in future. ' '

0.5 This .specification is broadly divided in two parts- Part (A)-Plocedure for

T?pe Approval of electrodes P*t (B)- Prooedure fol QA for bulk supplies

against fypr Approved electrode brands &'procedure for re-approval of
approved brands.

:$

0.6 This , sirecification should be used for plocurement of electrodes for

ilapufattule of Almour Fighting Vehicles by semi autonratic welding.

Enquiries regzlrdirig this specification relating to any technical or other

contractual condition shall be referred to the Coutroller, Controllelate of

Quality Assuranco: (Metals), Ministry of Defence (DGQA), Governtnent of
Indiar.t.O. t.frupur-Nawabg4qj, Dis.t 24Paryanas (I.trorlh); West Bengal, Piri -
,743 144.

0.7 This'specification is approved by the Conti'ol1qr, Conflollerate of Quality
Assrr*ance (Metals), MinisUy of Defenee, DGQA;. Govt. of India and. is'i :mandatory for use in Defence Service. lhe pformatio.n .contained 

in this

; specification is not to be communicated either directly ol ind.ilectly to pless or' 
.

. ; &ff porgon not auflrorized to receive it.

0.8 Tlris specification is the property of the Ministry of Defeuce and must be

returned to the Controiler,'Controil"rate of Quality Assurauce (Metals),

Ichapu.r, on demand.

0.9 This specificatiou is a live document and is tlierefot'e likely to undergo

ch.ar:.ges. Apy major change in the specification should have the app::oval of

lr
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0.10

tr,1

1.0 SCOPE

This specification relates to the supply, quality assurance and procu:'ement of
coated metallic electrodes of 18% Cr - B%Ni- 6%Mn type, intended for

welding armouled. vehicles in the flat and / ol vertical and ovelhead positions.

The electrodes as per CQAM-57 will be used when mentiorred in tire relevant

drawings/ sp ecifi cations for fabricatio rr' of fi ghtin g vehi cl es.

L.2 For the purpose of this specification the,following expressions shall have the

meaning as under

L,2.1 . I.Quality Assurance Autllority' shall rnean the Controiler, Contlollerate of

.India, e.O. Irhupur'-Nawabganj, Dist 24 Pary,anas (Irlorth), West Bengal, Pin -
,143 144. ' :.. ,'. ', ' .
', i,

L,?r.Z 'The Manufacttuer' shall mean the person or persolls, firm ol firlrt, ?ompany
:i. pr cornpanies who have co6rtracted.io manufacture and supply the electrodes

to which this specification applies.

L.?,.3 ''The 
Quality Assurance Officer'

nominated by the purchaser for
', electrodes.

',

shall mean the QualitY
Llndertalcing' insP ectio r:

Assulance Officer
of coated metallic

;'
A11 welding tenns used in the specification shall have the meani[g assigned

to flrem in IS specification No. IS 812 (latest edition)
:

1.4 ., The Type approval of an electrode brand. for procurement against this

specification-is given in two stages, the first boin[ referred to.as 'Tentative

,{pprorul'and tle second as'Fuil Approval" Tjpe approvai is qivet3,l' a

:: ,sianaing Task Force as :per SOP iSt*O*a Opelating t'r39od1?) Doc

CaAMIQA-3/SOP/I (Rev-tig; dtd 01.d6.20t2 issued by CQA(Metals)' Films
:intirrding to obtain fype appiova.l of apy of theil electrode -brydt 

(heleafter
' . refeued as Brand eppiov{ as per CqeU-SZ shall approach Secretary, Task

: force, HVF, Avadi,

1.4.1 'Teirtative Approval' is granted. when the electrode has be-en shown to

comply u,ith ide ,rquirtrrJnts of this specificatiop and permits the use of the

2#

Controllerate
24 Parganas
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.'(Superseds-s CQA (A4) 5,7-2002')

electrode ip urry'on. factor! on work the.4ature of u4rich must be agreed by
: 

tire Controller CQA(lr4etals),Icll6liir'. 
rr- I

L.4,2 tFull Approval, 
-is'granted, 

pt'ffiblectlocie .tlrat has t'eceived (Teutative

Approval' subject to its satisiabtoi'y.1perfoullance in the ploducti-on of *tnour

asslmbfies as perqritted iu'.clause i.4.1 ou.r a probatiouary period sufficient

f.r 
"J.O*. 

.ip.iirnre to bs guin.a in confinniug i1s suitatritity for welding

auroru. FuIl apploval'permits the unrestlicted.use of tlre electrodes on worlc

for v",hich its type and Cl.ass is'specified

1.S The procur.ement of electrodes against this specificatiou shall be done fi'on:

manufacturers of approved brancls only, List of approvecl blands slr.all be

available with CQA (Metals), Ichapur,

2.08p.{jArBL$PE-c-mlpaTIQN"$A"W-}gSEIru[Nq$

2.1 'Referenie is made in this specification to:

S.No, Speeification No, Title
(i) IS-8 12 (latest edition) relating to welding and

.cltllllg' 9.f:ui@- - - -;--- .

(ii) J SG-95 15: l0-20 10 Flomogeneous Machipabie Artlour Irlates:

(iii)

0")

CQAM{QA-3/SOP/I
(Rev100) dtd 0 1, a6.2al2

I

StanAarA Operating Procedure for Brand

Approval 
'of WelJing Consurnable as Per

Specification No, CQA(M)-55, CQA(M)-S7 &'

CQA(M)-59
IS :'1 608 (Latest edition) iterials -Tensile

testing a,t an:bierrt tenlpela:Lure, .- - -- -- . .

(v) iS: i i Sl (Latest edition) aierials -lnrPact
Testin g at arnbient te

2,2

2,3

:

2.4

Copies of Indian Standards can be obtained on payment frour Bureau of Indian

Standalds 9, Bahadur Shah Zafar M*g, New Delhi-I1.0002.
:,

Copies of JSG-9515:tr0-2010 can'be obtained oir.payir:ent fi'otl The Director,

Dii,A"torrte of Standardisation, Ministry of Defence,, 'LI' Blook, DHQ PO, New

Drelhi-110011 , :

i

eopies of CQAM/QA-3/SOF/I can be obtained fiom,Cotrtrolierate of Quality
Aqsuraflce (Metals), Ministry of Defenbe (DGQA), GovgJnment, of India, P'O'

Iclraprrt-Nawabganj, Dist 24 P'arganas (North), West Bengal, Pin-743 144

rr



3.0

3.1
electrodes
(Metals),

Sufficient elpctrodes shail be submitted to Secretary' Tbsk Force' HVF' Avadi

at flee of cost for conducting tests u, *rrUio*d in ciause 9'0 and sub-clauses'

Complete directions for the operation of electrodes including the optirnum

current and ra*ge of cunents, to u' ;;-i;;-*;h positio* of welding for

which approval is required together *itl, ; i.Arita atscription of 4ny special

technique required.

(a) A statement giving details of the nominai gutside diatneter of coating

ior each size ofelectrode' i

(b) The range .f J**ittl compositiou of core wire used ' 
:

TAT&RIAL-AryD WotryAII : ,1 {n
. .,Materials and workmanship used in the manufacture- shall be such as to

I I ;liffi; "nffi ,i :i;-.dt;;;sil;'qoil.i"'n,s o r trii s sp ecincation

' p IMEAT s I qNAL ro EtrBAltc E

The electrodqs shall be supplied in sizes and len$hs cot'responding to those

stipulated inTable 1.

7.5

3.J..1

3.L,2

3, x..3

4.0

4,L

5,0

5.1

3s0

Note r- If required
established

[V tfrr custonre,r/ntanufa.cttrel, differellt

afrer obtaining priol concLllrence 0f
*ilf electrode nra;r bs

the "Qualitl' Assuralloe

s.2 ff}X*l[ier of ttre core wire (d) s,rair nor,,l.]'1.T,:* than * 0.05 r,r, fronr the

sta:rdard size specified. rhe le#tu ii> ,rr"1 not r*'y inore than * 10mr:r from

that of sPecifieb'

4
lt

TabXe * 1.

SPX{PBAIr.BPg

of

electrocle (L) in'min'

the the
111

. . , . .-- ,.
e electrode

d.eterrnined by tfie diarneter of the core



5.3

5,4,

CQA(I\4)-S'7 *2013

6uP ers edqs C QA (M\ ! 7 -?'0 0?'\

Liall be free fi'orn covet'ing as given in

: i ; ,:i';i '- i
:l"i '

The ar.c end of each electrode (l):iiiall be sufficiently bat'e to permit easy

strikiug of the ar.c , The,distance fi'otu the arc eud to the fir'st point wllere the

full cross-section of the coveling plevails shail not exceed tl"re diametel of tire

core wire. Llowevei, ior' .i..tro'ie, lr,,ga, thal 3,2 t'ttut, the core wr're shall not

fr- a"p"*O urour.a ,ooi" tSan half the circunrfe::ence at a distance of 3 '2rlm or

n or.'fro* the arc Point.

INS$-('9,AWS,CONEENT @
Tlre covering shall be concentric to th,e extent that fol all sizes of electlpdes the

nraximum .or.-ptur-onr" to"'ing di'";;;it' 111 shall trot exoeed the

ruiuimum .orr-pt*-o*-coveriug dimension (B)'try ulore than 5% as

determined ip accordance with tt 
" 

t.q"trt*.ntt'of elause 5' t ' 1 agd shown in'

the figure below.

^ip

6,0

6.1.

sxh
160.

:

t

.l
I

I

I

t
a

I

...t
Ir

t

a

I

a

lneasured as follows '-

6.l.l.lsuffr.dentcoatingshallberemovedfi'omonesideofthe'elecfrod.etopermit
micrometer tneasurement *a-.* shall be taken to dusure tllt no metal is

removed, no* itt' core wire'-iht 
'o"-plus-one 

covering dirnension (tlie

diameter of the core wire p1,s ,t , it i.t n.ss of tire coating on olle side of the

wire) sliall be nt.easured with a nricroniste't"

rf



!

6.1.1.3 Two tnole pairs of core-plus -or0 cOVel'iug measuretnents shall be made on

axes ut u,ri[l ";;0, 
;iJ'izoi-no* the.iormer measureme*t, Tire .nair .of

llleasurenlent wirich shbw ttr. gt.;t.st variation shall be used to caiculate the

per-centugu'Jiffur.nce in ,onr.ritririty fol cotr:pliance rvith th'e rec}tiretnents of

cQA(lw)-57-2013
(Swetr ede; Q Q4 (Ml 5 7 :2 Q Q2.l

" 'a; 
". r /r,t 

t

fiorn thelopposite; side of the core \\ryl'e ?t a

the coa,tirig *or previoi-rsl1r l'enroved and a

,.

shall be measured with a rnicron:eter at angular

the electrocle

6,2.1 The ma*ufacturer shall report the nominal outside diameter: of the coating for

each size of electrode when tt"piet *u'submitted for approval' fle, outside

diamet., o|tfr. touti"g shall 11gt;;, s;sequently by moie fl1an *5% fi'orn tire

6.t. L,:2'

6,2 f,hlglmsqs qt-geelllu

: nominal diarneter rePorted' 
.

6,2.2 The diarneter of the coating

intervals along the length of

. i 
':'

6.5

6,,5;1 . The coating shall be sgcfu that

or burning, too rapidlY.

Q e.e r,p ti.e rl . 
c-h,a f .4-qI pJ"U.tieq.

1

6.3 ' .IlJgroscoPic FrgpeIfY

6.3;,1 Hygroscopic property of the coating shall be such that under nornral

oi=urug.J,-tfi. ,outing shall shoi no perma*.ent injury, as tbr

btidtering or spearing during the welding operation'

con ditiorr
instance,

6.4' ' 
S.lrefreth and ,gondit

6.4.L The physical conditiog .of the coatigg. shall^be to-tire entjre satisfaction of the

, Quality Assurance Officer i'e, fi'ee-dom from tt?f:' lTllll,1,llck 
marlcs'

. bruises or othel surfaco A.fr.tr.'fur-tti, *0r,,1' shali be adecluately robust and

.,,,shall adhere sufficientl.y,to tne'core *ii. a wrtlsta:rd uoi'inal h'a*dling without

..'{

:

it rvill fuse uniformly
i

wjthout sPearmg? cuppmg

fi

6.6

I

!

I

I

I

I

I

,l

it
I

'l
i

I
!
I

I

:

i

:

.



6.6, 1.

6.6,2

7"0

7,L

7.1,1

7,L,7,

7.2

7,7..L

'7.3

7 ,3,7.

The eleclrodes nrust be ea.sy to operpte and g4pable of l:iaintaining a steady arq

with fi.eedogr ftonr slag interfffi.e- wheu-u.sed witlrin the recomurended:

current rarge on either AC w"i(t$iigi$um open circuit voltage of 80 Volt or:

on DC witlirninirnum open cifciit rbltage of 50 Volt'

cQA(l\{)-5*l -2013

the welding
cleau rl.etal

detei'rn.ining the internal

sLlppliel and the QualitY

,,

The slag clerivecl fionr tlrelelectfode nrust bp easy to contlol during

opelatiol and sfiall'be readily retUovqcl by hand tools to leveal a

surface.

p Qi ryQlTto.i{g oE-osuqPJ,Y .qr poBp-\v.{&E

Sgrface elrd Internd Jmp erfqgtiqB

The surface of the wire shall be fiee fi'om scale, pitting, grease, sheli and other

tiarnrful defects which would interfere with unifo::m performance of flre
electnode, before being rnade into electrode,

The wire shall be souttcl interna,lly, The rnethod of
soundness of the wire to be as agreed between the

Assuran ce Ar.rthoritY.

U+{gtwtv,

The wjr:e shall be uniform tluoughout its length and truly circu.lat.

Chemical comnosition o'f Core wire

The core wire r.rsed for, n:anufaet rring the ele0trocles should be of austenitic SS

type and the chemical. cornpQsition of alI rveld metal deposit shour.ld satisfy the

requirrm.nts of clause 9.1.1, The steel maker's declaled chemic{ analysis of

thJ core wire shail be tr:.ade available to the Quality Assut:atrce Officer,

E.o 4ArgaLI'}TAN-Cq

8.1 AII'the test requireqnents of this speeification a$given below (clar'rse 8,1.1 to

8.i,5) for:rn the basis for acceptzurce of tl:e electroA:,J*:l details and

acceptauoe standards for these tests are givon in cla.use 9,0. Besides, any otirer

tests as called fo1 by the Task fplce/ . Controllelate of Quality Assurance
: ' (Metals), Ichapur ancl other.requilements regalding size (clause 5.0), quality

of cciVer'ing and core wire'(olarise 6.0.and 7,0) shotlld atrqo,bo,,auet'

8.1.1 Chemical Cornposition of tlie deposite.d $'eld'Metai'

&,1.,2 All weid teusile test,

A.i.s I Impact test.

8.1.4 Reiistance to l-Iydrogen Incluced ctacking'l'est iu tire junction of Y\AZ

8.1.5 Resistance to Weld metal cracking test.

8,1.5 Ballistic Test.

tr



9.0

9.1"

9.1.1

cQA(h4)-s7-2013
(Su,p er s-e de f .Q- Q/' - (M) 5 7 - ?-0:0 ?.)

.:,r'-
The chemical composition of depgsited *id nretal shail confoiur !o the

Elements )vt(%) Elements \4ir(%)

Carbon 0.13 Ma>l Chronrium L8.50 - 21..50

Silicon 0.50 - 1.20 Nickel 8.50 -. 1L.00

ry-

Manganese 4.80 - 7.00 Sulphur 0.02 I\4 ax

Phosphorous 0.04 Max

9,L,2

9,2 ALJ4jYELD IYIETAI, TE}{stlr}l r}lsr.

9.2,,2 The tensiie lest specimen made ftom the weld deposit .shaU 
yiAA results

. , :conformirtg to mechanical properties recluirements as.plescribed below :'

''Tehbile Stringth - 540 MPa (min) 1SS.O Kgf / nrm')

., Elongation % (on 5.65 So) - 25 (min)
',. rJ'

g,2,3 The details of the test and rnethod of preparatioll of test' samples are given in

.Appendix 'B'

9,3 IMPACT TBST

g.l.t Th'e impact test specimens from the weld cleposit shall yielcl t'esults confolming

to.t]r. ;rgpefiy requirernerrts as given below whep tested'at roonl temperatule

:-
'''.v,.NotclrCharpyImpactVajue_BKgrn(Nain)atroorrrtelrri:.

9.3.2,,:*: The details of the test and method of,preparation of test sarnples are given in

APPendix'B'.

TEST AT

g,Ail, ilrro o carried out in ora., to deten,i*e the resistar:ce to cracking at the
, - -1 -.- ^Jl ^l-o rrn fn

fi;t.; of lteat affectecl zone (HAZ) of the ar.nrolrr, E1ectr'odes of size up to

6r::m dia shall be su.bjected to R.D. Rjeid Butt loint test' Electrodes of size

above d mnr will be subjected ,o Ur"'ilodii,ta Reeve Test' Procedures fcrr

tt*r. tests are givenin Appendices 'C' and'D' respectiveiy'

a'

The details of test

appendix'A'

,

an(C method of selection. of test sample afe specified irr

T
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6 Up.sr s eet g,s. C Q AJMDT:TQ0 2 l

g.4.2 The welcl test specimens shall upp"ri exanririation be free fiorn cracks ot' other

e.s &4SIqI.dI{qp To-wELD MEr4:h pBAqKiNG r$}:l'.

9.S.1 The test sliall be garried out in order to assess lte susceptibiiity-of lhe weld

metpl to ,fioi Cru.king'. Electrodes of size up to 6nrrn dia shall be sr"rbjected

to'tswinden 'llied Tee Test', Electrocles of sizes abot,e 6m dia.shal1 be

subjected to th.e standard'-l]31vy Tee.Test', Pt'ocedures for these tests are.

given in Appendices 'E' and'F' respectively,

g.S.?, T[e weld test speclmens shall upor exarnination be free fronr craclcd

.9.6 -AryI)
RtrSUI,TS

The size and the preparation of welded Baltistic test plates is given in tire

atrached sketch as specified by the soviet Specialist (Fig B)

The test plates will be Spade M1 Armourr ]liate of 80nrr:: thick'

g.6.1 ,T5e plates to be fired. are to be positioned velti.cally so that the irnpact angle of

the slot'is 0 {egree. The gun is to be positioned at 100 meters away fi'onr the.

plates tq be fired using conditioned amnrunition lO0nrm AP/T so as to give

impact velocity of 325(+15 & -05) nr/s at the time of hittiirg. At ieast fivo fair

conditional dainages of BTPs, weld.ed by one end with same types of electrode

aie required by usi.ng 100 rnrn Fteld gun.

9,6.2 The Ballistic tests to be witnessed by the members of the task force at PXE,

nrt*nru and the detailed test results to be forwarded by PXE; Balasole to all

the mernbers of the tash force.

s.6.3 , EVA,'IIIJATIpN SB{:|ERIA,OE f'.rsoql{' &p;9El-E
I Evaluation of rigidityand souudness of welded plates uilder testing is based on

or other

,9.6,3.1 'The hit is congideied fair only if the centl'e

. , the weld searn axis,
{'

of the darnage il witlr.in *50 nlm:of
..':

.t.,

.. .:t:, .:., .'".i... ,

9'.6'.l,zf"-iigih 6f bracks (Desllucfiori) of rvelded seains after eaciirhiiiSt"rould pot exceed-'"-'- 
iSOrir," and aftel three hits should not exceeci. 750mm, a weld soundness

.ii*rioo und the darnage is consic{ered accepta.ble

g.6.3.3 I(erosen.e shor.rl.d not seep th::ough tire danragecl zoue for- 1,5 miuutes and tl.re

darnage is considered acceptable.

ft



::. i
(S'W'ersgd'es"CC ' (M'\ 57-2Q02'l

10.2.1 The bulk sr"rpplies shall be subject,to 15n!91ion 
arid tesling by the Quality

Assurariceoifi'.'nonritratedr,yinq,QpdityAssurarreeAuthor'ity.

L0.2.2 The core wir.e r.rsed in the manrifaciure o! t B% ct - B% Ni - 6% Mrr type

elech'odes eruployed ig tire prociuctiorr of art:rour figliting vehicles,sllall be

,r1fr:rr1ul- *.-'Jprl check aniysis at the cliscretion of tht uouinated Qua'lity

e.rruru".t Ofii* uittt iting mado in'to electlodes'

10.2,3 The electrode manufa.ctilrers will ir:clicate to the Quality Assurauce Oflicer the

system and method of quality ;;r;iiwhich.has besu'used i:reviously in their

i ;rp*t;;;;Gio .t ..t und ,o-,it,J1nt prritv of raw nt'aterials, consistencv of

mrx$g, analysib of coating .onr"ntririty b uriifgrruity of coating, efficiency of

'dryirrg, ,*ning proprrtirrlf .t.tttoA.t ,nd batch se[regation' The system will

be agreed #ff;^tlr. ,r*uf*iu,e, and the Qualiti [tt*untt Oifioer' who

stralt b. si;;;;;ar"i. iu.iritim-io ruiirry himself ihut tt . firm car::v out the

regular test aS agieed upot1, proper records are lcept and the results are

consistent.

L0,2.4 The Quality Assurance officer shall select sufficier:telectlocles-l'tl]l?::':l:--'- 
of eiettrodes offe'ecl for inspectiou a*d will car'y out tests as speclfieo In

clause 9.1 lwelJ p4c1 Che*riittyl, O'Z (All weld Metal Ter:sile Test) & 9'3

(Impact Test) as stipulated aUorl'uoatr iolurnn 9,0- in order to ensure that the

electrodes 
"onfor* 

io tire requirements of this specification,

Note :- AII the tests rnentioned in cl.ause 9.0 will be oalriecl or'rt fot' granting

;,.u,i4 ,ppr;;J 
"i 

* electrode as specifiecl i* ctrause 5. 1 .

La'z's A batch of,bullc of electrodes foLtesting will be as under :-

10.2.5.1 Batch,size :-

A day's production at firm's premises or quantity 30,000 Nos', which evel' is

less.

1.0,? .5.X Sarnple ,S LZe :-

i) , 4,00 r::rn dia & belo\Y
-l- ''. _ A' ii) 5.00 rnm dia & above

:

- 3 Plcts fol eacl"r l3atoh'
F 2 pkts for eacir'B atclr,

!

10.2.6 A[1 approved br:and electrodes will be tested, at cQl0rabh]s),-Ichapur or its

authorised establish,ruent / laboratory clu.i:ing exocution of suppiy olders from

i O.rdnance FactorY. '

fi..z,T Firms'who arelregularly supplyi,g the products need not be.evaluated for their
LVtrtt t 

;ffi*Uir&;;:"1il;;;r,p} tiir nrms.who have^uot exeor"ltdd asingle supplv
f-.",. 'ordei 

d.uring last'3 yrs, nr*a to [" 
"uutuat 

a fnr theil products fbr le-approvat'

In such casis all the tests except ballistic test are to be done, For the pul'pose

no teisting ,fr*:g. *iti U. f*,i.a'ntoni tlr. frr*,.olthough acleciuate c[rantities of

elecl.rocles *,ill be submittecl fi:ee of chalge by the Jilrn fol necessaly testir:g'

lr
11



samples at any
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fu,pst:s.e d e; I Q A. ( M).1.7 - 2 Q-0 2,'

r.epreseptative fuave the rigfut to draw

evaluation of the prodr"rct' 
'

.

.

, ;, ,i:

.' l. 
j

...
Ichapul or his ,authoris-ed

stage of the 
^Ph-6duqti.on 

for
'' '- - i'(' :'

' 1 '.. ',t . -, 4' \
'"'I : ''li'.'.

a i r.1l

.',,,t" 
' ' 

""."

L0.7,.9 Retest
If any test fails, two arlditional tests of :that particulal test, as tnken 

"froq f]re
original test assembly or frotn uevr'test assembly, shall-be per"formed 

3"d li]:
results of both shali rr-reet the lequile;,1ep.tS prescri.bed for the test' Tn case

either.of two additionai tests faiis, ihe Qurality'Arruru,r.. Ofllcer will refer the

. matter to the Quaiity,lrs.rr*o.'Artliirity for o^{rcial iirvestigation. In this

enent, the acceptance of electrOdes at the works of the tuaflufacttu'er concerned

shall be reviewed and. the approval ancl / or acceptance of tire particular biand

failin.g shall be reconsidered. .

R.trfdPP-O VAI,. OF BBANIS
not been procurod by figlrting vehicle

manufacturers fo1 03 years oI rnore shall be ionsidered i'or re-approval when

such brauds are intonied for supply by the concerned films' In such cases all

te* ;; p* Ciu,",r. g.l, g.Z, g.i,- g.q e 9.5 except ballistic tests. shall be

concluctei . The r:es1lts duly reconttueirded by CQA(HV) Avadi sliail be sent to

CqAC\rI.,l for consideration of le-approval'

'1 ,.

x.1.0

17,.0 {fhylaFp: t.q'cIqGEs aryxr.I4aRlqi\s$-i

l;.l Electrodes shall be suita$y packed to affold suff,rcient protection against

iqjury. to the coating by rnechalrical or atr:rospheric a.ction dr"u'ing normal

conditions of transport and storage. The weiglrt of package o-f each size of

electrodes shall be as agreed upon between the mauufacturer and. purchaser'

7Z.Z All approved brands of plectrodes shall be identifiea bY u. clistrnctive coaling or'

tip coiour to be agreed between the manufacturel and fl:e Quality Assqra*ce

, Authority or the eiectrode'narne may be printcd legi6ly on the coating in order

' ila-fiiu;":;r and also from brancls supplied by differglt manufacturels'
'. :.,;,.-.' , '.: 

' 
..: : l

tZ,$ Each package of electrodes shall be clearly rnar'lted wilf t\e manufacturer's-. 
. , ..rr*.e'and ihe bra*d of elect,ocl"e. The,label..should also iirdicate the

.r.eco[1mendedcurrentand,u,',.*t'*e.,ii.,.sizeof"-9!ec,11P..99,thequantityarrd
':' ::: ,.t[tt&;;f*.,,;fl.iri[..8".r, prcmJ. ri.utt aiso bi'ir a cleariy mar\:d bi]-:l]

employedin their mariufacture. l

t2
f'I

: 'r

ni
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A. 1 E a4&ru-}e

A.1.1 Descriirtion

L.L.Z For.. chemical alalysis of the electrOde, deposits nrade in the down hand

it i.k by depositiori of a sufficient mernber of nrulti-r'uu layers to produce a pad

uppro*irrut.ly 80mnr long X 25mn: wide X 25mrn higli, The^a1c vohage a'nd'

uGrpg. curregt for each size of electrode shall generally be as follows :-

tr[ectrode diarneter
(in mm)

Avel'age Arc Current
(in Ampgtil-

M.axi.inum Arc Voltage

_ _ (ig\r-ol.t) -....
2,50 60i to 80 ?!_

7;53,15 90 to IL(}

4,.00 L7r0 to 140 ?,6

5.00 160 to 1E0 21

6.00 220 to 240 7,8

8.00 350 to 400 30

AIl tr-aces of slag shall be removed. carefully after ea.ch rur has been deposited,

a*.r depositing-each layer, the pad. shall be immsrsed in. wa.ter for 30 seconds,

MAeI{ININS

A.Z:L Aftei- rornoval of all trace of slag by chipping au.d brushing'front thg ryel{' pual*rd.grinding if,.necessary),.tL" top suiface_(approxirnalely, 1'0.r:rm).shall

iir *u.t iipa off and discarded. W.ta iaci r:ray thereafter be finished machined

ia: -*rLe.lsuitable for Chernical analysis on.the Y.1,4 purface, by ?.R
spectronreter. Sar:rple for chen:i.cal analysis by wet rnethod nray be.obtaiued by

,i,icUiirine/ drillini o-r,rt no way n:etal-sliall be removed'rvitlun 10mm fron:

i base plate. Min. weiglit of the sample for wet analirsl5 shail be 85 gnrs.

A..1.3

4.,7,

A.3.'1. Chernical analysis shall be done by nlly

l:etween the manufbctuler and. the QAC.

suitable. method &s agreed uPon

13
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8.1 pEPQSIXIqN ,;,,
,.i''ffissembIyslial1beprepar.ed.asp.IIie'1(a)usirrgmi'ldsteeIplates

of 20,00 ,rnr thicktebs atrd fr*f,lire plqte'of t OIOO iiitk"ttt' The asseurbly

' shall fr. pr.p*ti after givir.g u'nu;i,ntl* of three su'faci,'g layers ou iuner'

edges of plates and on the top'si,iac; ;f trct;cking plate u'ith the eiectrodes

to be testecl. Tle built up plate qdges and the surfaci^of backing plate shor:Icl

- i. rri:.r,.6 t. *."fri"id unt, i,t i.h tle thickness of tlre built, uF layers

' shoula noiG it" it'u" 2'5-til;;il1e aiarieter of the eiectrode to bertested' The

plate shall, be rvelcled in the flat position arrd they shali be sufficierrlly

restrained duing weldi.ng to prevent warpipg nrore than, 5 degrges' Test plates

shall not be straightened after welcling' 
".:

ts.L.z Each run of weld shali be depOsited fi'om end to errcl wilhout inteuuption ar:rd

clepositeA *itf, the vd;,e of wel.ding cut't'ettt to the extent of 85-80% of the

,maker,.s recomu,re*ded optiruurn crirrent at no::mal travel speed atrd rvith a

" ;ii;;;;;;;;"i.*. s#l;i'ctrode should be used t'ty,,P:ll"3s far as

. obssible. ffrr #at[ of each bead should not be more than 4 times the diameter
.. . . .._r.- --- -. '

" '. 
bf flle elect,odes being tested. Care shall be 'taken for clepositifl anO removlllg

' Ifr;"Si.g io obtain a sound *"ta, nt"-no* porotity, trapped slag or other such

. . defects.

8.1.3 ..During welding of the test assembly, the -ternperalure 
of th'e assembly

'. measured at a Iistance of ?5nlm fionl tire .yeld at the mid-length of the test

;il;,lr,ffi; ir*#ffi 
"n= 

i AAft i ;bd C'rr 
"ror. 

clep o s itioii o f next run'

8.1.4 Thi^lrsserulrly shall be aliowed to cooi in air only till a te::rperatu" tlhtTr?l",^' 
iCOrd i" "tii."J. 

The machi'ing shall be doSe only 
.afte1 

the asse

''cooleddowntotheroom.temp',ut.4..innormalalmgsPlrere...
B.z'."IVIACH.INXI\G , , " ,

, shown in Fig la
preilared during

be preparect for

AII weld Teusile ancl Cfia1py Impact test pieces'shall be machined fi'onr test

ffi;;1], il;;-fi; rt$ il l(cjrespectively' rhe diruensions of tensile and

Charpy I*rpaet test pieces are show; i; Fig* 2(*l.f 2(b) respg:ti:tly. in

aqcordance to tfreiequirernent of iS: 1508 Qatest'edition)' & IS: 1757 latest

edition)

*4

;.

'I
,I
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c.1,0 DBSCRtrPTION OTIEST

C.1.1 The R.D. r;igid butt joint test is a restlainecl plate weld test to establish the
-'-'. 

,irr""ptitiiti*V-rf the electrode.to induce 'cotrcl craoking' in the.heat affected

zorre. Tt e iwo plates burtt cl.osely togelhel at each encl of a speoially prep.ared

vee. The aegree of restraint is goveriiect by the width of the reqt plates behind

the joint. Tfris has been stzurdardisea at 1'15mn: for both initial approval and

cleck production testing. CQA(Met) reserves the right to either iircrease or

decrease the rcstraint by modifying the:plate yidq ot' conrposition of test

plates. fire two plates aie prevented. fi'o* angular distortion by bei.ng fir:nl.y

irolding down to'a base plaie jig. A general view of the test set up is giverr in

C,I,Z The mail base plate is made from 25mrn thiek alloy steel to specification JSG-

9515:10-2010 ;f tensile strength ll0 Iftf /mmz and iratdness a!9ut 300 HB"

The iptenuediate backing plate is nrade of the sa.tne rnaterial and has a:9pp.er

baokirrg bar (water cooled) with a longiturcli.ual r:rachir:sd groove inserted in the

when welding the test piece, The restraiuing bars are machined fi9l a steel of

tensile streni'tir S6 IGf / mm2 ar1d dimension 25mm wicle x 50 mm deep

rfrup"a at eaJh end to Jrop ou.r 25um dianreter rnild steel studs, The assernbly

it tielrUy lreld by 25mm diarnetel nuts.

c,?.0 HFIpPARAII_QN,

C.7.L 
'The 

test plates sha,ll be prepared by gas cuttir:g or machiniug two piece, each

300 rnmX 115 rnnr *ra thin gas cutting a bevelled portion along the ceutral,

150 mm on olle of the lorig sides of eacli plate yhich shall be tlansverse to tire

*ui" rolling clirection. The arlgle of bevel shall be 300 to the nornral e{ge. The

abutting faces shall be rou.gli ground arrd finished on a sr"rt'facq grinder so as to

bptween the uL,rttirrg faces. The cornels at the end of the bevels shall then be

ground smooth alcliolpd. The oxicles shall be itightly fiIecl-zurd brr"rshed'(by

. , fiite U'rush1 fi.om:be remaindel of the joint face, The shaqa ,fbulr:t elee shall

.i also be removed by light filing but catle nrust bq taken to arroid the folmation

o.f qpV appreciable root face. , . . ,t ,

C.Z.I A{tbriihe'piates have been prepared, tlry shall be set in'"thb j'ig witir p,uPt'

ltotit thickness 0.16 mrn tc, O.tgmm) between them and. the'loose backing

plate..(Tiie purpose of the p4per is to prevent too lapid heat fi'eursfel frorn the

iest plates to ttre iig). The asJemu'ly,bolts slrall be tigh*ened to ensu:e that the

turt irlrt.r al.e aputtiug tightly. Nu.ti th.r-:n sh*li also be tightened fir'rnly and the

urrrirbly bolts slack.n*J ofi, Care nrust be laken in settir:g up to ensule that

flre groove in the loose plates is imnredi.ately benea*t the joint in the test pl.ates.

Ff
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C.3.1 The te,rperature of tlie whole test piece, weldingi'-g^3nt'0,?m in-whicir the

wor.k is carried out, shall iir ;;d;'160C tJ ii'-C Further the ambien!

t;q;; tn*t ,oi ru| rrelow 160C during the next 5 u1"' 
. 1 , -1 , 

l '

C.3,2 The weld layers shall be depositecl irrthe, test groove using the least value of

the heat l"p,ii(v 
"ilil 

s trrri *itt gir. satisfactory bead profilu

c.3.3 A time interval'of exactly 5 minutes shail be n:aiutainecl between runs' All

traces of slag nrust be tt r,*;ily;,fril aftel the frrst mi[ute of this

interval.

C.3.4 ' Carg nrust be taken to prevent excessive perretration on the fir'st t'uns'though

, laclc of fusion is equally t. Ut g"*A.J:uiointt. Ideal pe^n'elration is tldi::i:1,],:
, Eig. 4(A);hi; +inl 

'r,.a +(6) snow Jxample of insufficie*t and excesstve

penetratiott,

c.3.5 on ail rLitls.care rlust be taken to ensure tbat deep penetratiott is tl1].n1aae into

' . the parent plate. Care mustle.talcen on the last run tcr. obtain con'ect fusion of

.the top edges, since it is onattirti" to iruu. .lt 91,o,titap 
or traigl^9ja notcir'

, The reinforcernent atthe .t,rtti oitt e welci should be oithe orcidr of 0'8 mnr to

16,.mnr uuou.- ir* plate. rrr. aru*ing in Fig a(A) irldicates a satisfactory'

welded Ptofile.

cQA'(l\{)"57-2013
(sLPeisedesM

when set up,:the:paper be,ffi thq test p1,a1es *rust ire ctLy an.d away fione' the

joiut fol a distance of lgrnprlea-ch sidg' , 
,

C:3.6 
' After completion of the iest' weld anci before 3 minutes irave elapsed' the

complere jig witli test plates .il.,],;,illosition, mist be lagged with a d::v

asbestos blanket and covered ;iti;; dtt ielt slreet' It is then ltft:'11i:iUlL:1

: for
i,. '' .1.((

;; ffi*rr;;;; ;i;;rr;'i' lr,e ternpe' TTi. 
do,'1 ::: Stl T'::

,i:dr6il?H:':ft Tilf; il,,'J,l',,,'",;,.ffi ;d'r'r-iJ,ut:lt'lt}*.3:.d.'"ll' I e' \r''" rtl 
"d"t"'uta 

foi a further' 5 da1's in a dr'zugh! fr:ee
test weld taken out and left u 

;ii*ior6:ri, ,nri,s days no' itrotpt.re wherg the tempet'ature does not fall bt

: obvious ;;i;;;:. Virilrft, the weld sliall.be removed' by longitudinat t'tt,1:
. uih-iid;';;;;; ffiiifi* *iatr, of btank plareb each sicie. rhese culs

.. 
.:::..i..::,,,, . must be made. in such u *.y-ifru, ;;;;t;*"e heat ilqaeiles the heat-affected

' ' ,f ;iii* .rri;; *rra and may be made with eithera slittiug wheel or by means of

, ; .: ; .an oxy-acetyl.ene flarne - .oni*gl"o.t int, pfovided in'tfie latler case Ihat tlre

, ; , : i ,weld is'immer.sed in water *ffi trrt'oitt is'ma!9 
-crbss 

$ection shall then be

,' ' ''',' ,i:1iffi ;iltrrr ,?#; ?s;;*, il i1.s*," frolr tne'stai't"drtire'first run'

C.3.1' 'fhree faces of the two ,..*i*-i."rru.a shall bL surf13 grounded and

, . potishqd ;;; ;;-.**r*{i.n;i l;dt for ref'erence as follows The detaiis

if t*ttio*ing is depicted i* fip; 4 (D) :-

ffit6- 37 rnnr fronr start ol[rsl, tt.tu -.-_-d#FF

"Y-Y.YiY]].1i.-r - -, -..i . --**.*,;;-.-- I J3 FaCe
Sertion 75 rnrn ftorn sta::t of flrlt]'!tJt . , -]-

0

from start of first runSection t 15 mm

16

C Face

| ,r

fi

.t't

:,: ,t:

.i

. l-_
t:

. 
:,j
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.:t
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C.3.8 These section.s shall be examined 1$'br:achs b), tjre following methods:-
C.3.8.1 Visu.al exaruination and if,crack fi'ee

C.3.8.2 Under the micloscope at a magriification of not less than 50 X,

I

li

il
tl
i

t,C.3.9 The el'ectrode uncler exanr.iiration slrall be consideled to have failed in the test

should any craclcs be present which rue not consicleled directly attlibutable 1.0

faulty welding technique. If it is cousidered that a clack is dr.re to fauh;y

welding technigue, flrat test shall be discountecl and a repeat test made. . '

C.4.0 ASSESSMENT OF RESULTS

C.4.L ApprovalTesting:-
For the pulpose of approval testing it is required that the electfode sliall bq

capable of passihg the test on 115 nrm width on spade M-1 steel to

specification JSG-9515'10:2010 or.an equivalent severity of test on any other
plate which has been standardised by the CQA(Metals), Ichapur, Two tests

shall be can'ied out at the specified rvidtli a.ud the el.ectrode shall be consideled
satisfactory if it passes both tire tests. If failure iu ej.thel shor"rld occul whicli is
uot directly attributed to faulty weld.ing technique, trvo fhrther test pieces sirall
be weld.ed, both of which must satisfactory if the electrode is to b'e passed,

C,4.2 For check inspection testing one test shall be done at the stanclalcl conclitions,
If failure should occur which is not directly attributed to faulty welding
teohniqu.e, two fiuther test pieces* shall be welded, both of u,irich rnu:st be fi'ee
fionr crlacks if the electrodes are to be passed.

C.4.3 During check inspectiou testing, tire Quality Assurance Officer shall select .

fbur 4mrir and twelve Srnru electrodes frorn the sanre paclcet ol batch as those

undei tes[ and hold these'for re-approval testiug shoulcl the {:ests' carried out
. uucler claiuso C.4.2fail. , " r

c.s.0 s.rJntl4s;y oF S'rANQ,.dRp coNqlflqljs 1- " 
I

.. . ,lJ t:, .'

Thicknesi: of test Plates.

Cotposition of test p{ates
6

. .].r.,',r .'it1rr ','. ii'

Width of test Plates -
:.. i

Approval testir:g
Checl< testing

Root gap

Included angle of bevel

I4'rnrm '/' 76 nrn: :

As per specification
i

JSG-951 5i ll0-2010

115 mtlr
I 15 ll'tnl

1 ,6 rrf il

60, clegree

1l
fl



' ;'''il''l

Total thickness of insulating paper

'.1

Wetding parameters '

(cr"rrrent,,voltage and speed)

Direction of u,elding

cQA(nq-57-201"3

: 0. 1 6 1lllll to 0. 1 8 111111

,To corresponcl to tlie Jea.st ,value of heat input

urhioh gives a satisfactory bead profiles
': 
'Each iun comlnence at crater of previous run

5 rninutes

24 hours

5 ,days

50 X (rninin:urn)

Tirne intelval between runs

. Tiure betweerl welding ancl rernoval of test plate\ '. :

Time between rernoval frorn jig and sectioning

Ir4agnifi cation for nri cro - exarnination

a

fiom Jig :

I

I

a

a

lt

I
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A:w"en$x. St

FTT.P gEPUtsE. EQR.IRE.LV,E tsI.LL&f, . WWSESg

D.1.1 The reeve test consists of a lap fillet rvelcl between two plates, r'esttained by

welcls,'anchoring one plate to the other: clamping both plates by bolts to a

heavier nnd more rigid base plate. This fillet weld test is designed to in.dr"rce

cold cracking in the heat-affected zotre.

D.1.2 The assenrbly is illr.rstratec{ in Fig, 5 fron, which it will be seeu tliat tire
permanent bas'e plate consists of a plate B0mru X 450r::uri X 450rnrn driiled

wiflr six holes, The two B0 nrnr thick plates are gas cut to siz:es of 250 mm X
i75 mrn and 150 mm X 125 rnnr lespictively and drilled frorn tire sarne jig as

the base plate. Tlie nrain rolling direction of the test plate shall be fi:ansverse to

the test weld,

b,2
:

li)'.2. J AII scales sh.all be lernorred fr:om the vicinity of rvelds aucl a good fit between

tlre plates assured'(by grinding, if necessaty) su.ch fl1at any gap aiong the test

joini shall not exceed 0.5 mru. The test plates should be assembled on flre jig-and 
the,nuts tightened. After preheating the assenrbly to 1000C to 1500C the

welds of t2 mm leg length shall be deposited in the flat position to flre
sequence'as shown in ttre fig. TIre rear weid filst and th.en flre two side ivelds

fi'om the rear towards the teJt-weld. The whole assernbly shall then be allbwed

to cool to an zunbient roonr temperature of i50C -270C and the nuts re-

STANDARD PROCEDIJRE

D.3.1 With the assembly at l50C.zVaC it shor.rld be positioned at 450 for the test

weld to [e deposited in the flat position

D.3.2 When lestiug 1Omm diameter electrodes, the cu.frent settiiig shall be 450 amps,

throrrghout anci the root run shall be deposited to'form a 12 tirnr fiIlet. Aftet' a

"five,mii:u1es interval during rvhich tirrre the slag shaii bq cai:gfully t'emoved

fi'om flre weld, the sdcond run shall be cieposited in the opposite directioir to

bring tlre fiilet size up 1o approximately 21 mm; A sinrilar tirne interval of ftve
.ruini,tes shall be left before-1hird run is cleposited in the same cl.irtection a.s the

first to"lirifrg the fitlet leg length up to 26 mm. "' '' l -

D.3

19
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-^ ^ ^ ' iia. electroo.s,#'H-g tosted, th!.cr"ul'errt settiug shall be^]50 amps
D'3'3 

il,l$r;fil and trre roo*un f i*d i9 roqn', o'ii;i* n,.1 Arter a fivo

nrinutes interval d*riirg which-iime-tt, ,iug tha-ll be carefully rempved fronr

the weld' fi;;tffi";il;i;;ii ;;';e;;'ii-'ii" *t1e opposite direclion so as to

bri'g the fillet sizd up to uppro*ffi;"itffi; e iliii* tinre rnter''ral of five

*r.i,utes shall be left before ur. 
-it--i 

r-- is clepositecf in trvo pas3es side by

side, both passes to be i.n U* tr*.'air'*i";ras^the lirst'un to li'ing the fillet

le*gth up to'26 mm. fne ,riniriurir iir:r. i,rterval shoqld be obselved for slag

removal between two pasrest'*iri.fr1irou1<1 be deposited witlr the same

electrode.

D.3,4

D.3'.4,rL
'. . :.' .

D.3,4,2

.A.fter welding, the assembly shalite plotected fiomclraughts and ailowedto

cool to a room ,*rr#*.ti ;iiltb- o!g, Fufrrel,-tlil,ybient tempelature

shal nor falt beto#?S[ffiJ to"t..rio,iing the test pieces' 24 hdurs after

,,weiding, the tesr pi;r;; #li u, unuottrffi; t 11 ror u frrtlr*t period of five

days befor.e being sectionecl. Thr:ee,t".;i;;;irrtt t t laken bv sawing fronr the

rest welcl. These sectio*s sl:a1l be * rrr.:r;iil oint ot 38 runifronr each sicle of

ffi;;i*liU **irtd for oraoks by followinq methodt . , I '

Unau, the microscope at a magnification of not less than 50X

D.4.1 :The standarcl plate to be used for approv4 or-1t*t,. testing, shalx be

."thick cr_ivio i.r*our steel to speirfication JsG-9515:10-20i0 or

assessed by the controllerate of {uality Assut'ance (Meials), Ichapuir

tilt tur"t weldability characteli stics'

a B0 rnm
any steel

as having

D,q.Z' " hor approval testing, each size of electrode sut

' . ri., subr:.flittod in duplicate ancJ *u"I"" eagh,test,withppt ctacking' Aqy crack

r, .,';,, ' whicir in considered to be d-9;dilfi *tfai"C ]:echrUOue 
shali invalidate that

..testandarepeattests'1ra11bqdone.:..'.]
i '" 

'; "';'"'t;'l;"';'r'';' 
' ' ' '

,.*i"tli",'.nr.,. inqrection testing, on? t':: :'*,-o'.;on*;'oao 
tire starrdard

.. niocedure with 10 rtrm dia elttrodes' If this size is not in Curlen!production
''^, .,,,'
any.srze;b;i;; O *n, nrV,rrL-iGJJ. iiif,t "st 

is satisfactorl" theiarge gauge

electrocles of tlris typo slra.ll t,.,-pu',,*4. If arry craclrs a't.e 1>resent trot due to

faulty welding, fitr. repe.d t.ri, rnrf, 
^1, 

ion., both of which rnust be

I satisfactory foithe electrode to quali$''

t20
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8.1.0 DESCRTPTIONOF.TEST

8.1.1 Tlre Swinden Tied Tee Test is a restrainecl Iillet weld test to establish whether' 
the deposited weld. rnetaf is susceptibie'to 'l{ot cracking': The tesl piece

illustrated in fig 6 is in tire fbrnr of Tee joirit with a backing bar'

W,1,2 The leg and base plates of the Tee arc formed oi: l4mrn thick Cr-Mo arn'Iour
, steel to speoification JSG-9515:10-2010, The test piece is 150rnm long and the

horizontal base is 9,0 uull widtli while the vertical ieg, which is finally tracked

in position along the ceuter line of the holizonta.l, is welded to the horizontal
plate by means oJt*o 6.0 rnm fillet weld (A & B of Fig. 6)'

8.1..3 All scale is reuroved by grinding fronr the vicinity of the test welds ancl the
' lowel edge of the vertical plate is ground so as to rnalce as olose fit as possible

with tfte lrorizontal plate, The vertical plate is clarnped firn:Iy in position,

tackecl at each end arid the cla.mps tlren renroved.

sr4.Npa.Bp.qBgepB.IIs&

8.2,1, The tenrperature of flre test pioce immediately prior to the depositiorr of. the

ftrst test weld and tire room in which the work is carried out shall iie between

t5oc -z7oc,
q,

b,2,2 The two test welds shall be laid in tire 'Fiat' position with an interval of 10-12

seconds between the breaking of the arc on tire cbn:pletion of t'un I and thr re-

striking of the alc for niu 2. During the interval, the test piece shall be turne,d

and tilted in the opposite d.irectiqn so that rut 2 is con:nrenced opposite to the

crater of run 1 and proceeds to the opposite,directiou, A new electt'ode sha.ll be

8.2.3 It is,er,nphasised. that the tirne interval
withiu the lirnits stated,

-t,.. : i

W,2.4 The size. of the test weld is also important and care must
uriifbfnrity with 5,00 rnm electrodes. A fillet size 8 nrrn'

obtained.""'. " '

N,.2.5 White the test is most suited, to 5 mnr electrodes, it uray also be used to test 4

mm arrd 6 n:m electlodes withoul. ilrior,rs altelation of flre plocedure. in the

case .of 4 mm electrode, a fiilet sizc just under B rnm and in case of 6 mm

. elect'ode, a filiet size of approxinrately 9 mm should be obtained'

is lltost cr:itrical anC lllttst be tnaitltainecl

!,. !, ./.

,| l

be taken to enslll e

to gmur should be
.f, . .t'.lr
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W.:2.6 The approxitnate testinggxilrg*t.are
' i" ''{r'., 1i ;^t''i'"t.t

' 4 m1n '.' '' i':' ' ;;ri':Fi" '

..t . :

6mm

8.3.0

CQA(IVX)-57 -2013

(&uryLf wtw:Q Q.4 (M) s -7 :2-o o 2)

follou/s:- j' 
i

200 alltps,
2,40 an:pS.

,:.:

AS

ASSESSMENT O}T RESULTS
.',.

E.3;1 At the standald test cuuent, a satisfactory electlode is required for welding to

prepare test san'rples without any clacks, in the weld nr.eta.l, other than a crater

8,3,2 For approval testing two test sarnples shall be welded at the standatd testing

"rrr"rri 
Three cross-sections shall be talcen fi'om each at points 25mm, 65rnm

arld 100 rnm fiom the start and exa.r:r.ined for craqks bi, tlre following methods
t

,

b) Under the mioroscope at a nragnification of not less. than 50X.

E,3.3 Fo1 checlc inspectiol testing, one test shall be done at the stan.dard copditio:r

and section.d fo, the exariiination of clacks. If ariy craeks are present in the

.'weld metal other than a crater erack, two fuflher test pieces shall be welded,

, bottr of which rnust'be free fiom cracks if tire electrod.es need to be qualified" '''

;

*
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F.I.l The stanclard'Heavy Tee Test'is a restra.inecl fillet rveld teqt to lJablislr
whether the depositecl weld nretal is susceptible to'l-lot Cla.cking'' The test

piece illustrat.d in Fig 7 consists of a base plate 300ruu: long x 125mrn wide

x3Ourm thick of chemical composition as per specification JSG-9515:10-2010

apd a vertical leg of 50.0nrm thiclc annour steel of the sanre lype 260rum long

x 80nrm fiigh. The abutting faces of the test piece. are ground so as to eusLlre a

olose frt with not more than 0.5mrn gap at any point, Botli plales are de-scaled

in'the regiou of weld..

$,1,2 A fuII 20mm tack:weld is rnade at each end. of the vertical leg witir 6mm

electrodes. Particular care shall be taken with both these welds, since if they

sihould fracture dru'i1g tfue deposition of the rnain restraint weld, the test is

invalidated owing to the gap which appear on the side of the test weld'

tr?.2,0 sTa[r.p4Bp PREg_epgRIr

IT.Z.1 'lhe wh.o'le test piece shall be at room temlrerature (15"C to 27oC) immediately

prior to the deposition of the rnain lestra.ining weld. The test piece shall be

positioned at 45" for 'flat' welding and al2rum fillet is deposited on one side

of tt 
" 

vertical leg using a 1Omm d.ia electlode at acurrent of 500 amps. One

cornplete electrocle shall be consumed in the 260rnm run length' After an

, interval of one minute, druing which time the slag shall be cleaned off this

weld, a second run shall be deposited in the opposite dilection so as to bring

the size of the fillet up to 22mm, the cu.rrent used being again'500 alnps'

F.2.2 45, sebonds interval shall then be allowed between thp final brealcing of the arc

on thip re.shairling weld and the oonrmencenrent of the test weld, During this

time; .ttre test piele shall be tumed ov9r ry{.qosiiio::ecl at 450'in the oppositq

direition::The-test weld shall then be laid wifli the electrode;t]lder: test under

i the sturbard conclitiog detailed belorv and in the opposite direciion to the f;inai

l'un of tlre rnain restraining weld.

tr.2.3 .'For 10ruhi'clia, Electr:odes, the stancl.arci size of test welds is 12mn: welds with

12rnnr leg length and for Bn:nr diameter el.ectrodes, the standarcl size is l.0tnnt

leg lelgth. The stand.ald. testirrg curents are 550 atnps and 4'50 amps

respectively, for the two electrod.e siz.es.

23
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standalcl..cd;ffi, specified above, a satisfacto'y. eiectrode is

'required for weldigg to p,epar. Eti ti,r",ples withogt a1y" crack outside tire

cratet'.

s shall be doue and tranSverse sectiotl talceu in'
F.3.2 For approval testing,''two tests.slrall o: o:n:^,111.:'fiii::;;;:;;;.hd

each side of the cent,e fo, .*u*ii',;i;; i.; Jracps by following:methods:-

a) Visuai examination, and if craolc free'

b)Undertlremicroscopeat*fitf1;;;ionofn'otIessthan50x.

F.3.3 If any ctacks are discovered on.the surface other than a uater uack or in a

sectiou of the weld metal of 
"i-tlror 

tmi, tt. electlode shal1 be considered as

^ .led unloss there is reison'to suspect that a welding defect initiated' Iravlug Ial 
:at test shall be done'the crack, in whicir case arePe

IT.3.4
st shall be done under the standard

For check inspection testing, oue te 
is not in current

ilttdure *ittt tO** diarrieter electrodes' ]f"P1s :i',:
prodr.rction, any size above 6mm may-tL ,t.a, If the test is satisfa'ctory' the

lalge gar,rg. .t..troii- of tul' tvpe sl:all b*, ll*tt:1:,-'f,lltnt" 
should occur

whicir is not ai'ectiy utt"buted io ru"iq' welciing techniclue' two repeat tests

shall be done, both'of which ruust be' ir.t n'or,it"aClG,-oT both the sulface

, 

""lria; 
-r."iiut;r-;d in the secrions of ihe weld metal, for the electrode to get

'qualified.

i 24
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