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ELECTRIC

How to Make
SINGLE ELECTRODE
SUBMERGED ARC WELDS

BASIC REQUIREMENTS FOR GOOD WELDS

Becsuse many varizbles in design and fabrication and in-service conditions affect the results chiained in appiying i inlormestion
in Ehig billelin, 1he teating and serviceabllity of @ groduct or sifuchire s the respansibiilty of the bullder/usar,

CLEAMLINESS

Crrpaniae coniasnmmils (ol predse paint oie) rusl and seals, or
MNSIre con canse pornkily. Wkl joinl coniameatian freo ziace
Lased 00 cpaxy based psimers mav rasull in severe paresity due S
the Iarps Yodume S pases ploeraled From Rese maensls during
weldinig, Therelfore;

I, Lseanls clean, Risi-free elecirade,

2, Bereen weed flom 1o romie baree perticlss of slag or oiber debris
IRILD Flux Screen) UF used us 15 cortamanated with excess
Fine midl seale; remove the midl scals wih 8 Linsals Magnede
Sepamatre (K5K)

3o Alwavs ‘mimibie heavy nist s scle frien b joinl and clean ofF
O, prades of maisiace, [Tany canfaminaels ase prosint, welding
speeds fhoaer thal masaoum mus he wsed 10 permsic gas 1o
huikie aut al the weld before o sslidifics. Therefare, o is aftern
mesl ooimarmeal o degreases che jonnn ars or deive ol moisiane
witls & preheating lonch,

JOINT DESIGN AND FIT-UP

Sphmergent ot 15 4 decp pensicting process. T avmd bom-
ihringgh, the plates being welded ane gencrally coiher bulied Gehily
ogether 4 o bck-up or sininger pass-is ased. For hasic jient dessgn
informatian, requea o capy ol bullctin 5630,

W pRps e enoounlered, 2lies the procedarss (o redsics pen-
etratian. Lise lower cncreis, laster ravel sooeds, DEE ilelecimde
repalree) or lunger stickooi

Poroily oy be enoounbeced is snbmergead ane welfis over ik
Hpde pass welds made with Insersfield® ebeciredes. Therefare,
unly ome siriager poss with lenorsbileld elecerode shuubd be psed
in jsints indended Dne cempletinn wirh ssbmerped are,

FLUX COVERAGE

Sethe ux depth s the Tight of the 2re reflecis po the electsade,
Less- Fux rasules i Hash-bnsigh wiuch s ancemieriable far the
apcratar and can muase poraity. Evoessively deep Qi produees a
nnre liinped boad,

Viewing excesedve ar cxrended s k-ilrough may result in severs
an: Weens. Proper procedure and eye-proteciton shoubf be exer
cased.

v sermaptanmtic welding (Tus coverage isaolamoticzily eqntredled
e praper crme seechinon wf deserited oo aose 7 T auiemaioe weld-
g Thax depth is e by the distazee herwern the descharps end af
the Ty e and the vark.

ForapelicatiensTike rocndiheuats, edae, or 1a'cleck ponbon welds,
i Runpwan nny B peeded Lo held ke Qux aroond e are while
eelding. [ ean be a piece of Are resssuant makdnial clamped b
nedele or Hus dams Gdcked pe clansped. 13 1he wiess. The graing of
s swrrotdinge 1he mellen weld puddie mest remacn skl o mef
crence tcthe weld puddle wngil chis welid metal has salidifisd;
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WORK POSITION

Mraciweally alisabmetped g welsdiog fmar Dedane waih il wak

level, Hoowever, Dicre e teneases where weldicg coonclined plaies

i% advaniageing

| @ some shect metad welds the ppbsd Gam B oincisassd by o
siTianing e wesk Sorwekd ingdomshill The maximsum -doesninill
angle ir-25

-

1 Heevy deepepraone welding i s dones 41 6 2-5 gphall
angle. This hielps kivp 1be tnnlen weial from moning abead of
g are.

WELDING ROUNDABOUTS

The wenceniey Tar thie fux and molvten metsl o ospll off must be
getimame wken mukinp cirtemertmsl oor roundaiodt welds
Three foclors ane sl

I, Thi %o g 5 supporied (see page 1L

3 Bead wize is fimiled by asang lew correets opd fast trpvel

% The elevizode displacement is adjested o she weld solidifies as
Al preses vem ral centers Ses Do o reOminisid ol diaplace-
e,

Fur aldinesel vafareaation abaot soumdaboal seldimg, see bollzin
SRyl

Diamebar Olzplacsmang o

in. | i In. | e
f-8 | am-i8 AR = T
3- 10 vH - 457 A6 -1 5. _ a5
18 =6 457 = 214 {88 L R N F =
6 = a7 344 - 1067 1-108 - 150k - i
43 48 1067 - T21Y 1504 - 2 i -5
Al - T2 I - 82 222 51 - B4

Char Cosie A2 a 54

FLUX & ELECTRODE SELECTIOM

Eincole clecirodes snd flages oun genemally he sedina wide variely
uf differentapplicstinos. Hewever, each hus cerlain characierislis
pia i uence weld cualeiy ar daveseiane specile geolens See fhal-
letir, S200 Far up-to-dane By and slemmode seleminn minemazion.

WORK LEAD CONMNECTION LOCATION

Cienerally, nest resnlis aie obiaaned by welding away from the weri
leacl conpection. Chatap the wark Iead derectly ta the work.

Work Laad

7=

=

Z
/

€
E

Work Lead

A paer leeativn Cor the werk [epd conneciion can cawse ar ncreass
ane bkaw snd rgalt o porasiy and poor bead shane, Unforunately
i i nin aranys passible Lo opredict the Pt amd wnng expeT-
menlivg may b nesessry. Tnooeoe fases, however, hotter resulis
arg sbared by splnacng the work lead and copmesling 5114 two o
innre places on the wark.

PREHEAT

Prefeat moy beoroquirid wihen welding high srengih sieels, The
ameant ol picheil needed meressss with chicker piate, ngsd 3omts,
andl Trigher carhen and alloy combanls. Do oamolieple pass wielids,
mointain an iolerpiss rempersiire aqeal moche recured preheai
rempergiuie aetl 2l prsses nre comnlele.

'he minimum reguinsd prchest cas e samnied uxing the prehea
Ll an AW S onde T3 1 o she "Preheat and Ineemrass Temper
atiees Dalrulaeee®, WiO3, available frem Lincals for £3,

CURRENT {WIRE FEED SPEED)

16 the other vamnbles are leld congtant. changing current hos the
Sellgwing effecis:

Incresing sunenl inereases piactrslisn and mel-olf rae

1 Eicossreehy ligh carrenrs produce an esmalie arc. umidercol, or 3
high rarrow bead.

3. Excessevely kv vurrenis priciuce on unsiable arc.



EFFECT OF OPERATING VARIABLES

Current — Samiautamalic
HE2T (24 ] Whire, 35 walts, 24 am 0E mimin

1. Excessively hign wavel speied decreases weEriing nelsan xnd ine
vreasss dbe tendeney fog wndercul ans blow, pornsity, 20 -
Cvrn bead shapes.

& Shaverr tavel apeods pive gasepas mateninl dme ol oo of

the malten weld; raducing he Eanper of parosby

3 Fxpsaredly low someds produce:

2. “Hat-shupeed™ Bzacl thit = salgieit w cracking,

Cracky

I Encessvr Nlash-lhrovgh which @5 wneamlaosble far the op-
eratar, Warning: Sei Flux Coversge section o Trons pape.

oA large medlen ponl thar flows arcued e arc resuliing in g
rogh Bead, spmtler 2nd slag inclusion:

il Less penecroton,

Gurrent — Aubamatic
7.32° (5.6 mm) Wire, 34 voits, 30 igen (LT mimn)

Travel Speed — Semiautomatic
252 |24 mm) Wira, 500 ampe, 35 vt

12 @am 24 ipm a5 ID"ﬂ
[R5 E- I'|"I,|'I"I'III'I:I ine rn_,rrln] |‘.'_.'! mymen|

TRAVEL SPEED

Changing the ravel spond, ke changing the cusrent, will change
weld siee and penetration. Basicaliy:

L Insingle-pass welds, s tbe coment and dmvel speed o ligh as
possibio and sull g1 the correcr weld sico and desir=d penerro-
o widliou? bum-throagh.

2. For multiple-pass wields, sel the travel speed 4o get the dedoisd
P 510

If this pikes saminbiss proe Bield vonstant, chamging sravel spoed bas
thik Balluasing edfeces:

Trawal Spasd — Aulamatic
TR {ES mmy) Wire, H50 amps, 34 volts

_'__-m

(LT oo o -
B0 ipent 18 ipm 30 ipm
{728 mfmin] (038 mfmin] HLOFE miming

s i




ELECTRODE SIZE — SEMIAUTOMATIC WELDING

Crums, abiles, drve rolls and gaide rubes Sandle andy a iied rangs
al clesirede sires. 1 herefare, chanping ihe clecssde aize aflen ne-
quires insmliztian of propur pasts far the wire size being used:

Ol choee ailierent clestnode sizes are vl

U 4] b mmelecieady ds gscd prienariy for making high-speed
vealdsom L pauge 10087 (19 40 Gd mm) thick sieel.

a0 i eleetrnde i used Tor aclding 17 paae {2.6 mm]
anid icker matecial in ot Applicaions where the gun s hand-
held.

Haf (24 mam elecisle is used in nsost spplianons shere the
aan is rneshanically canad, Boean b used for hand-held appli-
castons oot the st wive decrepses flesiility of the cable i

1B Larper fiallan poal regquires calra coersLor gkl
i Large dheetrudes bindle higher currents,

2. Large clemredes af lowes curronts il bosdpe gaps when pacr
fir-=p is enceanivresl

3o Ampapeeen eurverd, reducing slectrude sty ioeToases SHOCIATED
i ane seahbilicy.

4o Small dlectiodes SLan criheT

Far Ui ceason tng Lincpin =500 sertes” Auxes and 9680 oy
pre sapammended Tor melviple pasy appleations The B0
series ey aod D30 us Gy not vichs sgaifoant changes in
alloy pepovery with incrensing yoliage.
1 Excessivels high viodlages:
& Produce a “hat-shapsd” bead which 5 subject o cracking.
I Brvcdiice pnes slag ren v,

ol mgliiple pass welds, neease the-allay concent prodeang
g crack sengitive weld:

i Prochece o concave Tl weld which will besubises o crack-
.

£ Dlecrease mesistanue B e Blow pogosily.
. Lowiring the saltege produces 3 Sstiffer™ anc nooded for getling

pensiarion in 2 deep groove 2nd o resel ace Blosen highspeed
wirhe 11 slas improves slag remesal modeep groove welds.

i

A, Ap caccaslvery law yeonge produces 2 nigh, mareow B witl
panT-Rig TEnxval

Vaoltage — Samiauiomatic
S¢3E (2.4 mm) Wi, S0 amps, 28 i 0.6 mymin)

Effect of Electroda Slze — Autamatle L
G0 gps, A0 wals, 20 ipm 0.96 mimirg
= S, T Nl 75 wolis A% yols ' 45 wolts
b & Al i
TET wim B mize T2 giza
(3.2 mjmin| 4.0 i) (4.5 mifmin)
! Vokage — Automatic
VOLTAGE TIEAT IS 5 ] Wire, B8 aras, A0 {0TE mining

Viltaps 13 pramanly ased 5o commal bead shape, I the olbor vai-
qaiales e held cansfant, chamging vallage has she follewing sfecs
L. Inerssiag «althgd

i, Prodeces 2 flatler and wider baad,

T Ienpmascs alag removal oo sqisane edge neits and 1iles.

. Jecreases flud consumplean.

i, Tesvases resisnnee 0 pooosity cansed bo mst or sl

e Helps brides gaps ohen -0 3 ponr.

- Iacreases pick-up ol albay from the fuxe This cain b aged 10
arvoriags when wekling wih alloy o0 hardfacing fluses 1
radse 15 alley eenienl of the wedd, 17 con reduce decilicy and
iercass crask sersitivity, pastioolady whee srakiig wuli-
plepasss welds,

e _ WYY
D VBT W oS

27 ppiiy 54 volts




Fig. 4

42 r MAXIMUM VOLTAGE for MULTIPLE PASS WELDS
4o | Using 700 Series Fluxes and L-60 Elsctrode

38 L=

bl Toe TE1 flias

00 300 &0 500 BO0 oo BOD 900 10G0
Current (Amps)

MAXIMUM VOLTAGE FOR MULTIPLE PASS WELDS
USING 700 2ERIES FLUXES AND L-80 ELECTRODE

Yidfage musd be Jimiked wr prevent silicon.and manganese Dokl
g 1o mrevenl weld crackeng and high covér pass hordness

The curves in Frgurs 4 are for welding;
I D w0, Fon DS - | iprcase b 4 5oles.

20 WS L3R mm) elactrical shskmin, Foc longsr stickoul, mefer o
segpied) an Line Fill™ Extended Blickous Webding an g B,

1, Paare uedder 17 023wl dick.

HOTE: The valiupes meferned i00tn Figoers 4 are achinl 2 wedages
mensbi vl daredaly Berweed e conlact block aod wesE dering welds
ime When mensaring ane olizge, somae deviarion or swina ol the
ndle T perur depeniding upon the stabiline ol the weldiog ame
amil e danignig shavaciersEnes of the meter icelf. The avemage
repding i ther ocpepied as che aetanl ke vallie:.

Phese rolinge Finiels apgly 1o the follosing:

L oAl Lincodn mild steel Aluxes soecept 801, MIL 800, 850 BES,

Han, asind, 352, 90, 983 znd 950K Hagher woligzes can e
used with b Sl stcs ey becurse Thewnre newiral flgees
nEt sEnmbive 0 alny peoe-p,

30 Lenl glictredy. The THD series Muxes wiih L0 glocirade can be

aepd Tarwalding plate up 0 17125 mam) thick provided 1hat this
vitlcage wsend daes oot excéed 1hal 2ven by the curves in Figors
4 Plates vp a1 8 mm) thick welded o three o' clock pa-
sl Equaily lrons otk gides wilh 2 700 seres Ay and (-
&) elactrnda Tequars no spesial predaniions. Far mellipde aase
weliling with L-61 plectrode wse 3500 nr 8582 Thaix,

LD steerradde ponnrech, 13" 138 mm elecerical stickout. Far
DM increase valeage b abai 4 valrs, For stickuels Tanger
thanl %7 (3E mmb imvrease the valimge seting per Figuie 5
helese, This vidtags ingreake will mob increass allpy pickup in
Ine weld maetal.

Elg 5
1
e : |
%E 1 M‘- |
a8 | ™
EE a r“--‘-“""-\-.
i L] l [, |
27 T+
E 1 -
[ Hhal
S AT g ETe g
(127 I - T TR i) Ha &)

Fiva Dkl 0. jen



POLARITY: DC{+) V5. DC{ -}

EHT =+ bsrepantmended far mast apnlaaivns beeause 10 produocs
spanotly welds and has paler ponelegiaon, 19 also las Berer oe-
sislasice Lo pooosily cxeepl on Bigh suitue and high phosphorous
glzil,

FRO 1 — ) hns abmued A0 prealer melt-ofl mate -amd less penciraton 1
I= 1End:

I, Fai convencinmal filleis ehere ibe plate o oBan and frec ol rust.

L On opelicalions wherd greater ms-odf is bepedicinl such ps hand-
favise

1. Wohers less nenecratiod is oecded (o cedoce admiddore fo Comtr
cracking or pososity di hhrd e weld sisels,

4, Where greater baild up and less penelratan helps i prevend
cracking in the st paises in deep grodes work,

3. Far Lse=-Fill™ applicatsons, dsee papes &)

When chznging rdm DY 40 i DOP= 1 a1 (he satsg coreend, o
pretay ke walbige dhout 4 valls 1 mainraina smikar bead shope
PENETRATION FILLETS: DC{+) V8. DC{-}

Deep penstration L] =) Glgce van redape weid epss balow con-
weimeal 100 =5 filleds.

Equnl Sirangth —

e Fiilgts ] oee

Bpngtrdlain | ConwEAnony
Fillml Vidat
I-
o ——

]

The szrenpth of 2 fikiel depenids upon slfesive Hinsdl Sec

Thirsal wiee of & conventional filis iz decermiped by measunng
wirh Uik gaupe. Far ezl Gllecs, thoazl 15707 times the leg size.
I 1o logs: are unbgual, messun: e smiller leg, and maltiply by
07, Thiy methos] assuanes the Ve peneranes Jusn 10010 oo
gl The jonl

The et of the peneirddon Dvpe 02t fnclodes 1ke weld ol
added o ko outside O i joinn @lus (B2 practiaisan besand the
aarner, Tl & dinall weld with decp penetraiion con hove the same
siremgin as 2 lorge Ollet weld hoily up on the cobside. A smaller
weld size means ower wihd cosds

ELECTRODE STICKOUT

Far a spoeifie. currenl, morssiog e distames Pedwess 1 nodsls
pongaed L bndd 10 wark inereges the electrode melt-off e For
siddisional informiation e both astomalic asd  seEnautomalic
welding, w2 ~Linc-Fill Expended Slecion: Walling™ on page B,

AC WELDING
AT s mecammenced for twe speviTio guleenatn pphcsisns
1 Fur 3¢ saud clecinndes when tandem ore welding.

2 Oweensional single sre applicaisons ahere dce blos cansor De
creervumes by eadjusiing ground Tesacion

Fer grod anc stability = higher corceil densdey is needed Top AC
than B D0 Whes usstable ang condilicns ooir, Iniqease (he
corrend ar ke 1hE s emaaller slscrmde sime ot the same curresi

OPERATOR TECHNIQUES — SEMIAUTOMATIC WELDING

WIRE FEEDER

When pronedy adjosted. the drive malls in Lidoole semiaaramiatic
wite feeden alup befare the sacirede o forced inin the cable and
s, If e drive rolts are shipping, de sot tnoeease the ol
pressire bevond the recemmesded cetimp Fissd and epimes the
rieaim s plectredn fequires pogreater than nprmal pushing force.

Whhen dnsialling oo cyupanent Or chinging elemmate sz

i Be sy the drive ralls and wire gudde tubes will hamsdie the
plébrode sine

I Aadjust-drve sl prsssure Far the elecorade soze.

Koz e win feed mechanssn deas, See the wire feeder Operaiimg
Warual for spealic sarisol adjasinisnes and maintenance instinac
T,

B suze the wire lozder amd power source ars 21 £ac eitber constont
currenl oF consiant vollags av dppoopmste. Much sobmerped anc
wirk isdanes with constent current poese sonres, Lonsian valiage
is semetimes used Far inaking sniadl welds 21 vers highiravel speeds.
Many al the newer powersaurces have g cansianl custesl, a4 can-
slanr voiage and a special constaml velage sobofre nede Lien-
erally, constant vollage mooséd for making smoll welds, comstant
vedtape sl are 15 wed for making small and lange welds and sio-
siaft currasii 15 ased oo make lerge fal wclds,

GUN & CABLE HANDLING

. When insialling niw eguepement of changing electrnde size, he
wigte the gup, cabie and noezle conact tip will handle the eles-
Liie B

D masl kenke o pald e fle anoond sharp oorners
3 B ned allow dolly wheels b trucks to run over e cabis

4. Baep the cxble clgn ped metroetions in the wire feeder Cpers
abiag daninl

STARTING THE ARC

WLl p pier-af dingenal cotlers or sids cutbers olip the imd ol 1he
slecimoide ta a sharp oeand oven with the end of 1he flis cone 1ip
Impreqerly chipped £3sctirade oy resul? in prar stasis and arcieg
b ke aontaet tip. Doonat et e clipped end B0l back fnto he gun.

Ceclrade e

. -y




Sen il corvent and vehape as peeded Tor the speafis job.

With disconnected LN-8 or LN-9 wire feeders, set the inch speed for the
slow rate. If the arc flutters on and off, increase the inch speed. If inch
speed is too fast, the wire will tend to stick on starting.

Position the gun over the joint as described under “Gun Operating
Positions”. Allow the mound of flux to form. Press the trigger and touch
the electrode to the work by lightly scratching through the flux.

If the electrode hits the work, pushing the gun up without starting the
arc, immediately release the trigger, raise the gun, and turn the nozzle
up. Be sure the work lead makes a good connection and the work is
clean at the starting point. Clip the electrode end and try again.

GUN OPERATING POSITIONS
HAND-HELD GUNS K113

Hold the gon hand3s proallel @ode jeand, with the pun bamel oot
grepter than 45 frany the wermical. With the fiox o tip Hehily
teeaening the work, press the trigger ond procesd with ke weld,
lighly deapping the Tlas sone Up on the work.

Haold the trigger in wneil Uhe wehl s fnished, Release the e to
senp the Are. Ar the anme dime 3R ihe gue from i work and 1um
the noezle up 1o siop the fax oo Always el the gon down with
Ui nee el ap e avosd wailiog Hux,

The L¥E anid LN-9 wire Faaders are squipped l.l.li.1h A “Trigesr
Interlock™ swilch, When this switch is turned “0n™ the trigger can
b rolcied Al dloe ave s saried.

MECHANIZED WELDING GUM (K114)

Hidd the gan in the position shown in e phoios shove with the
ciectrade perperdicular 1o the jeint. Additianal d=tails for o Tange
af jninls arg given n ke LH-8 and LN-9 wing Reder Opecating
Maruals, Althoush the pun 5 designed 1o be irsvelled at @ preset
{ravel speed oo ibe motordriven wheel, it can also he hoed trave
eiiad. Far proper fus Seding the same gua posilipns shouold be
mainiamed whe o 25 hand careed,

NOZZLE FLUX CONE

A seTies o flux coses 1ips with et diamwicr opendngs arc
shipped with each gun. The cone tip amomntically establishes
proper {hux coverape when using the drap fechnigue that is rec
pramnended For most joinis

I general, ose the smalles? care tip that will provide sufficient flax
caveraps o avowd Dash-through aml permit making 1be desired sice
wald, The smplier the cone tip, the mors postiive the abipnment of
the wire with the seam. This is pacticulady imporiant wiwen making
sraall high speed webds, I greater fluxs coverpge is oeeded. use the
Mt e oo L.



LINC-FILL™ EXTENDED STICKOUT WELDING

Uisirg the Line-Fill exlension gusde inereasoes the vleciocl stickou,
The welding curcent phssing through the eger angib of eleciode
prebaats the wice 6 0 nehs more quickly nsheane, This incnenses
depasitian rares for reduced weld cosis.

Eletirial stwckoul is e driiance beiwesn the comtées Hp amd the
wark gz ilBigsmied Below:

Faor semioutnmaotic webding, 45 eloclrica] stakoul of el U7 ([4-28
iy s Eypidl Tl stickout 15 gatamatically ser oy asing 1he ap-
propesie g cane size withothe drag techmigue. Line-Fill insulozed
ayiensinns areavailable. Thev increase the elecbrical siickonl 1o 1%
ar 3 (4d or T5 mm), Sepending oo 1he s aize and gun beang

lfie advantages of using Line-FUl cieasions are shown in the
graphs and charis pothe following papes: These grapls aod chans
Lampae wadb oA rales el ot ahckedt and Line-Filb @xieadal
s Kol Wl

usxd,
T

Ii W Hozzle
Lnl I'Ir" — Flix

ookl b Cone
Tie
Wanibia Electrica!
Shickout Srckain
| a—Wior

For Nl amdnndic webding, stickouts fictaeen W5 acd 27 2 and a0
mm) are parmally ecommended. Suckeal i sel by adjusiong the
disdniee bebween the contact U and 1he work . Fod sickourd ap o
FLET mmth, Lne=Flenension sssémblies are availahle

l:nmr.cl_ .

Tip
Liro-Fif Ekiclrical
Meazziee Btk

Extarscn

\Wark b 1

2412 mm) flal filletweldas g1-540 ampes 21 15 i /min
(0,38 myrming with 31747 (92 mm! stickout usng 8 hans-hald qun.

LINC-FILL OPERATING TECHMIQUES
Foa pekable Bre sEning when csing lonp sucka

1 When automatic welding st the power sporee fac an open coroais
vidlape condioriably Hb'.!'.'L' welding vuliage The vplicmal slart
somred Far Na-3 ar Ma-T el improve sraning perfarmance,
and far espedially difficili Jing stickaot siorting procedures, the
Linz-Fill Starting Belsy Kil (K237} mev alse be used.

Lise i Dot rusnng Seed whei fidl aopamanie welding,

When osingdiscontiinued ML-3, LRN-d, L¥-Sar LN -Sare leed-
cra. sel dbe wing Geeder for an weh spesd ol $-50% of pEe
welding wirs feed speed.

oo When usinp an LN-0rwelkder, install the spedml Lins-Fil 4larn-
g Ly i namher 514041
b When wwing anm LMed-wekder, commect the spevial time delay
[ pedue e Gurren? SEariig St 1ns Pl shu e [or an dpsen
capeid yolinge comnfnnnbly aklave welding saltnes
3. Generally, iporease the valiage setng by 2 w4 wdlis per inch
ab wdded gledeint {0 Figoe 3

- Afmeavs clip the electraile 1o @ shiarp poied (rage &L

[P

-4

o When seoisrproinaie wekdmp, mae ek a Gghr oooving sereic
deresl e seaon, Wasn the LT LME arLMNG have thie sbee-
trode slightly bff the work when 1lue Erigpor T pressed

ELECTRODE MELT OFF RATES

(l-80, L2 T-60, L-&1, L-70, L-83 LA-T5 La-0 LA-10

The gaphs o figes 3= 10 compare. mele off mies when aelding
with and witheal Line-Fill Exlended Stckoots. Informaiwe doe
Lese praphs was teken Froon (e charis oo pagss [1-12,
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ELECTRODE MELT OFF RATES (Custormary Units)
(L-30, L-56, L-60, L-61, L-70, L-S3, LA-75, LA-90, LA-100)

DC{+) Polarity, Single Arc, Normal Stickoul. Melt Off Rates Increase 30 — 80% on DC{—)

] Elpatrods Marmal s Amp —
Dizmeter {in.]| Sickout {in| Mealt Odf 190 | 150 200 | 300 | 400 500 | 600 | 100 | 500 HOQ | 1000 | 1100 1200 1300
b3S w2 | oRjmin 185 | 296 | 4u8 | |
! ":IE_u'ﬂr 30 | 4B | 7.0
4 1

Aas 12 I e ) i L R

It | 43 | a4k 2 |

Ir.fm 1 B
bia i iR 30 | 304 | 458

Ib=ihr g 6% 1110 [1E5

Ir i 9§ | 1EE 281
1416 /B RS il e

B Ibr-,'hr | g1 | 3B 134|192 |
- ) i drnin 50 | 81 | 173 | 151 P
| lasihr 49 | 6.8 | 100 | 147 |
T | i frin | | 57| 8 132|150 -1
[ b B | 9B 0181|1746

it I | inmin | =7 &l 55 1 ad | 1e G

tisfhr I a0 33 M5 148|158 | 2.3
s | | wimin : 20 | 34 | a6 |55 | 68 [ &1 |
Ibs/nr : 78 | 113 147 [ 182|220 | 264
7 1 in.Jmin EEEA A AE R ERE:

i wafrasiizaled [ =i ] 236 g8
74 ' LN | | 21 aE | | 2 43 £y o5 Ea
L) 1 . - - 1

| Ibsinr | 13.4 | 166|198 | 230 | 26.8 [ 308 | 361 | 402

DC( ), Single Arc Long Electrical Stickowts. {On DC{ - ) Meh Off Rates Vary +10% With Different Fluxes.}

Ling-Fill i, Amps
niE::;;‘j‘:fmllsjgﬁﬁlili Mot on | 190 160 [ 200 [ 300 [ 400 ~ 500 [ %00 | 700 [ 800 | 900 |1000]1100] 1200) 1300
i o in.jimem | BB [ 17§ | 263 | 370
gthy TEO1 143 | 2ia fana |
e ag e | | 157 |20 [ 280 a7o
HEETRIT] | VIR ) 23| s 434
e . _nJmin | BE Eﬂ 'Iéd I .1.'-'4 218 1
; | s far _ |:J..a=|i?_|:|q 7.5 | 953 | 454
e, . |n.."1'!lr| < ol . | | 145
: Itmir F 173 | 240 | 316 390 | £7.2 ;
e - in jemin HE] s7 | 59 | 72 | 86 | 100 | 11
toshr | 220 | 277 | 3B 403 469|548
S = i i #3 | 5t [ 60 70 [ g0 | & 2
ias/hr | 2ra|2an| 385 447511681

Weight of Electrode {Iha/f)

A58 — 0033 52 f0ra 5B — DB 108" — 042 4B — A%
45 — [0ad 1" — 1l AR 23 Gt — JES Tiaa AR




ELECTRODE MELT OFF RATES (Metric)
(L-50, L-56, L-60, L-61, L-70, L-S3, LA-75, LA-80, LA-100)

DC{ -} Polarity, Single Arc, Normal Stickout. Mel Off Rates Increase 30 - 50% on DC{-)

Electroda Nomal | i : AP : :
Diamatter (mm| - Stickeut {men} | Mais ot | 100 | 150 | 200 | 300 | =00 [ sob | o0 | 700 | 800 | 900 |4000| 1100 | 4200 | 1300
mmin | &7 | F& | roE
0.8 i2 —_—
[ ke | 1.4 22| 83
myimin |41 | 58 |86
1. 12
hizhe 20 |27 [ 48
mymin 48 |77 |1uE ]
i3 i2 :
kgihr . &1 | 80|75 |
mnin | | 245 |43 | B4 | B4
1.4 1§ f-
kg 23 | 58 | 59 | &7
; i .3 [ 21 ;
- 5 M, i . 51|48
kgt | 1E | a0 [45 | &7
m,min 1o @0 | 24| aa [
ol a5 . B Pt
| mglr | J0 [ 44 |58 | RO
mmn of || 14|18 | 250 2 | !
a4 55 4 ol ,
! ke |25 |'ap | e2 | 67 | 85 104
i min AR B N D
&1 25 A AR |
kg [‘as | &0 | B7 | B3 | 100 120
2 [ 5 nin | e | oz [og |11 13|16 (18] 2
1 kighe | AT | &2 | 7| BE 112422 163 | 174
. o mimin 1 05|07 |08 |Dh |0 12| td |28
i ki [ 61 | v | aa|oa[q1az] 430 (159|167

DC{ - ), Single Arc, Long Electrical Stickouts. (Ln 00— ) Melt OFf Rates Vary +10% With Different Fluxes.

| Lenc-Fam Amp3
Elactrode Exfendear an ] 5 ] | o [
D poe il s | Sy | TR 186 {R0GET 00 AN (900 BOR | YU WAL S0 | A0 TAK) HRN| e
| mim 4 |, | e
s a7 e oA Bl b
kgt 35 | 85 [ 87 | 137 ,
a4 [ = N . L5 5:1 71| 9;:_1_ [
kgt 72 1B | 1ae! 1853 i
mjmin | iF |25 | 34 2d | 55
s 127 - | et
kg B3 | g3 [127 65| 8
- \E my'min i |18 | 25 | Ak | 87
ki /i | B |10 | 183177 214 |
i i 12 | 45 s | 22| 28 |20
45 177 — - - e
ginr | 10 {128 155 193 &4 . N
i P10 | 8| 1.5 | T8 | 20 [EE
35 137 e . - L
ko e i 124 | 147 [17.4 1 20.3 | 232 | 26.4
Weight of Electrode {(g/m)
oS mm — 459 1.4 mm — 107 .0 mm— 2.8 3.2 mm— 825 48 mm — T8
' mm — B 1Rmm — 1449 24 mm—a4.2 & imm — 367 & mm — 1505
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ELECTRIC

LOW ALLOY CORED WIRE SUBMERGED ARC

— Selection and Use —

Tntreased depositon faies, improved impact properiies, imiproved crack resistance and multiphe arc pro-
cetlures are some of the advaningss of the LACT™ svstead for low alboy submerged are welding,

GEMERAL DESCRIPTION

Chis LAC loos mllay submerged arc prooss & desipned 1o
replace solich alloy clocirodes wsed with pewirnd Haxes, The
LAL procrss consists of o series of LA low alloy lubulzy
plectrodes which ars wusd with Lincolnwebd® R80, 8832,
Suiiht, ML =500 o0 950 e These Toxes ane more peutral
tham maosl oF the Miexes that and sdscrised a5 noetnt The
advariipges uf the LACT low allay process eerandil alloy
elecirodes whick nre wsed il newieal Tuses ane:

1. Drapostiinn riales are us miochi gs 3065 pieated sl s eame

aouperase, witile ot o kigh impac) Tevel,

=

o Liss wvaridtion in the chemisiry of the weld depogit when
the: wplipgeis vaned,

i

fhater imipact propanies in the FIAZ due o che e eneled
suckoot procedures,

4, Mlare resigtanse o weld craching alone with reduced pen.
etcatian and less sdmixiute a0 the siome anmpecape with
extended stickaoni proceduris,

5, Hetter AC stabliity.

i, Bemer impacl properiies 1o the weld deposit made with
Fanelemi aves

. More resistance to el cracking,

GEMERAL DESCRIPTION OF ELECTRODES

Thess elestrade-Tue combamatons are desipnated according
{o AW A4S 200 e “Specilization for Dow Alloy Steel
Flectindes and Floxes for Submerged Arc Welding”

LACME2 (EMNi2Zy — This clectrode i desipned 1o weld
wemthering stecks (ASER) 20 i steets, 370% Mickel siecks
and all orher sieels regquinng 70000 osl weinsdls (AN or
SR weth low einpecaides Impsas; cequinements,

LAC-ME (EOMZ) — Thiselecireds 15 degigned 1o weld T
pid sirmtlor steals veguiring 100,000 pai vigld strengih (AW,
or SR b and 15 f-lbs minimum Charpy VaMolehal - 3FF.

LAT-R2 (KUR2) — Thes electrode woulbd be dsed to weld
chromesaninky Bleels willy | O V% o or bess,

DEFOSITION RATES

e following curves filostrate typacal advenlages o dep-
oeition rates of TAC electrndes vomus Loge allpy welding
with solid elecirodos

T
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Figure 1

LA elecirodes exhiqae o 0% e 30% inemase in deposition
e when the reoemmendad extended elecitical shckouls
ase used over that ohbtiined with soll alboy woees, 1018 wsa-
pilv madt peossible 1o increase the deposition rates of sulid
Al wires: by dnercasing olectrizal stickout withoel com
promising wald deposit cleanliness and mochanical prop-
eriics With LAC lecwodes. owever, no deteriorition of
wild qualite poecurs when the recommeéended dxiénded stick-
aul pracedures nre weesl



MECHANICAL PROPERTIES

Lad electrodes Wid, M and B2 svth 8550, B or Tad-
M2 with MIL 800 fux as well a5 LAC-MIE witl 382 a7 950
fhes meer the mintmum reguiremenis of AWS 435 2100

the " Specificacier fer Law Alloy S1ecl Electrodes and Fluses
far Submerged A Welding ™

The chcmical and mechanical peaperty sequiremenls and
test resulbls are wbulated below;

TYPICAL WELD METAL MECHARMCAL PROPERTIES FOR
RECOMMENDED LAG ELECTRODE FLUK COMBIMATIONS

Chaspy ¥-Natch
AWE-ASME Tensile | Yick % Impact Frength

Flux-Electrode | Hardness | Stength | Strength | - Elongation Fi-Lba

FhisElaciratda ! Candition Clagsifizalion Al Awerage | {kE} (ka8 Irs 2° Test Temp. | Average
HeoaLaC-E2 R FRPP-FLEAFAHE 64 g =RE ] — M 48
BEO_AC-M2 AW Fruag B2 NI HE 01 111 0 1L 25 — B 44
AR AC-MiZ AW G DO a7 a3t 10 BSA a0 BIF BT
Haoa sl =B FYMI-ECMi2-Ni2-HE B RO L a —200°F BE
B2 AC-MI2 A FEAA-EChE- M2 =] g0 FES 25 — 40 F K}
SEZLAC-M2 SH FEPa ECHE-NE ar 8340 0 2& 40°F o
S0 L C-B2 =R FER2-Cop-B2-H et} /70 7an | 75 | 2 g4
B L -2 AN FATaE-ECM2-h2 m Ea LD 4 —E*F 55
B LA b B, | F11PE-ECz-Re i} 4.0 IHLL 24 —EI*F 14
BEIRLAC-HIZ AW, | FTEI0ECMOLNAHE a7 a3.0 G a7 - %0geE e
BRI LAC-HIE A | P Eane o 4 gd TEN B0 qE 100sF AE
BRI AT a9 FOAZECREE-p2-14A u3 a2 0 0.0 ay ~HI'F A4
BeIL 007 LAS -2 i F11ARECME-RE | 12 1200 1070 23 - BIT*F Al

These are typical o5t resplis which were obtgined from 1he

welds made witl the weidieg procediare shown below and
tested in accordznce with AWS &3 25-00,

Test Procedures [For AWS A5 239000
(1" meckamical stickonth elecincal suckout Zva®.
AO0E prehcat aod inlerpass lermperatune,

Yot diarraierelecimode al 300 amperes TCC+ ), 30 85¢ volis,
h L dm vl speed

Wi2 nnd B2 — Stress relieved & [ 150°F when specified
Test Joint — LAC M2 A514, Type E dnol butlered ),

Test Jmsmi — LAD MNiks A5G plate butiered with Jet-
LHSOLE-L"1

Test Joint — LAC B2 A356 plate bustcred witle Jerweld
LH-G0.

L i = e Pt F T e |
REEAY e mATE Tamc e--l-e

Siarapdrie rov Aty affecter by bsep- |

g a1 -Hllll]l ] |

Wed iy B O A YT e e 0
12 T+7 il 4a5iad An el

Sbroaes rewerTg o1 bedar gt ln-
Paredisu s o i TIEBFT ek
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wearar renedn Tt nn A1 e
watie
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|
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Far spib leyers, ozata ks

] el e
| % R o B
& . ll- elecirape 'ue” from 1he sica

= veall 1o the @dge of he sleg-
! e l rode i
AL s =
| —r 1yt —
EQLHPMENT

A Lircoln Sebmerped Asc Wire Feoding System with either
5 COms{anL furtent or conslant volEge plvser Source 1% e
amreaced U e Tollowing eguipment should be osed:

| Far full sntomsiie Appliasianns:

MI12905 ware reel monnt with regl brake.
T2 Mo cored wire Slmi.;!hlt'ﬂt'T-l
BoLdBA noceie

B 1487 ,-.. cxtension pukde

S1RIATA Y92 Huiile tip

1458 nmarie

o L4820 s mstensimn gosle

SEATRG- Y30 pnide sip

I, For semigviometic applications (Ve diak

For " LAC

Far %™ LAC

Bl gien amd cable assembly, STZE81-1 exension
punicle

ET153 pun and cabde .u:-;:rmhl].l. SIAIT-F exlension
paide.

The recommence) noexles and wire sirgiphicner mest he
wgetd fonsurs proper clectrzeal conlacl and oonsslent wite
sIrnipening.

With eaended sticvkout full aviomane procedures the gss
of the proper cxtonsion guides 5 recommended: These
putiips may be removed, however, when joint confipurntion
Ligins aecessibiliy.



SELECTION: COMPARISON ANMD RECOMMENDATIONS FOR LAC™ LOW ALLOY SUBMERGED

ARC WELDING
MATCHED MECHANICAL PROPERTIES BEGUIRED {Moin E)
Typa Staal Rl i adided
LA Facamimandad
ASTHM Grade and Giass Desoription Elzotrada) Flux Post Hanl Tresoment B iviss
A302-A, A302-A [, [ o T e A ar SR @ 1180°F [
A)3-5& R 8
AARRL2 ot phi o A9 ar 5.R 1TOIF T.OH
AZDGE B i e AW ar SR @ 1100 | G.DH
&516-70 G- - A9 ar SR 1100
ARAT — [Hass 1 M-S A ar SR 1108°F
AEHY Al Weatharing Seel AW, ar SR 00 1180°F
AB1A-A thri L Hi: Sir. Quanched & Tampanad AN or SR @ 1180°F G, F
ARAT-A Yhry | Hi. 5ir. Quanchan & Tampered AW oF SR 1150°F G F
Al — Clans 2 &3 Hi.. Str. Quenchec & Tempened  |LAG-MEEE0, 2860, MIL a00 AW nrER HMEF G F
AS4) — Class 1 & 3 o F
Clags 2 Mata 81 HI. Sir. Quenchad & Tamzerad AN or 2R @ 1100°F C F
AZD2-H Cr-Mn-5i | LaC-gsean, B AN or SR, @ 1EDF o

MATCHED CHEMICAL COMPQIITION REQUIRED

Type Stee| Aeoommended AWE A5.23
LAC Clmasification Recommanden |
ASTM Grade and Clags I Dagcription Elaciroda Flux (Mata A) Poat Hesl Treatment | Hobtes
SARTE A3DE-PE; W Gy W kg LAC-EREaD FAF2-FoRE2-B-HA AW o 5.F. (S5ae MNotas) a
A2 TNCH, £732-F2
ATER-F1L BFTE, AFR5-FH | 1T Mk LAC-ENEE]; QB0 FERI-FCRI-ZTHE AW or .. {Saa Motaa) G
& P2 ASAT-1T K19, AR
WCE, A2T40WP1T A 13

MNOTES:

& The waldieg proaedures. nolicing post aeal realmand, dsacd [
o phtain The lisied arcgeras conlom o e raquirermanis:of
AWE A5 ES, Thase provedures are shawn on gage 2 and dis
cimEad on pages 4 Mirsugh 5.

O For Class 2 lmit hoar npal o 40,600 jmokas/o, oomeat 1) 5000

paitEngEile strengih raguinemsanis
1 ; - E 5 r 1 a 5.
L First pass wibn ow higdronen stick alscinaos is recommengad L Ses puge 2 for stectrode/fiue cessdioation

Weald malkal-owar 2% Mickel B2 Hol 5hoet ang o o crack.
Trratarg, ateays usd kg hyorogen hargd alsclode far ha
fy=1 Oni or P aassns. Tao high a prehass ar inlsrpess: em-
perabare well faveer the imgact propzrbies. On thin platn whana
QUEnsn fales Ale ke i i advisabls 10 Sneck 1k Iimpect proo-
priaas ih -.-nrlr:,. somlarmants o requirsmants

the work belome stariing, The elecirode should mot fouch
Lae axsrk.

WORK PREPARATION

All the basic reguiremenis for High guality submerged arc
welting .. position, Josnl design, cleaniiness, hackaps,
e .. .omrust be met

Whiem usimg & BoLASA noesle, Lhe B d4he pxiansion pisde
is used with the S163167-%a0 geide ip o give & 1% me-
chanical pnd o 2V elecircal stickout, {The 516167-% is
i J.'_Jl.'l.'ja.l pacde Lip for S LA electngdes, )

Trrirg the initind setop of extended stickent procedures the
entermicn guide shoeld b removed, Thas will precent dan-
grp due Lo poar starting prior 1o proeer sctug, 'With Linceln
canstany cusrent aqueipment, excoblent sttitg a8 obiaoed
wilhi-a cald atart. 10 adbier pguipmand e constant woliapes is
used, thafallowing coaditions maal B mel 0 easure e
slarting:

WELDING PROCEDURE INFORMATION

Precaution Mote: Cn welding ?:[Irll'il:ﬂliﬂﬂﬁ subjert 1o fv-

[ The elecioode mus1 e cut before sach suar. !
dropen-aikied 1A ar weld mel cracking, the wse.of

rd
i

The meling wive lead speed most he set helow S0 om0
naLin.

LUn mnnstand volbage & hob sttt shooled Be wasd and the

glectrode should be anched o gppeasimately W aboyve

CHRAE power sources are nod reeommended for semiau-

foumatie agplicanions,

cxtended -stickowt proceduie with the LAD kos alloy
prdois 15 reguired. Blevated prehaad and snterpass tem-
peraturzs may alse he requaced 1o prevent ydsegbo-is-
sisted cracking on thess applications




F TraHAZ progectas ol guenichod and inmpsarad flals suricusty
daterorate iF exts6give #alding heal inpuf is empiovad Masl
yuesizhed ang lemparas steals are limibes 1o @ masimom hissi
imput af G0, 000 jtulesfineh, Whara 1hare ig afy quesiion, tha
staal manulactarer Snouk! ap sonsulkagd Tor exasl eal inswd
recommsndabions

GWele sirenging of Crado deposits dagraess Substedtialy with
sirgas raligving teniperaiures ovar 1150°F. See Figuee 2

H Tha aptimum sieass rdlaving beenperasure far the nicked da-
Qosds wian ta (o ANE Grade Foslesl e 1900 = 25°F. Hicke
dapeis plress relieved al amperatures below 1050°F or
aaowe: FISOF axnill & sévers kss of noizh toughness al

180°F. (B2 Figure

150°F)
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ETRESS RELIEVING TEMFERATIIAE |°F)

Flgume 3
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Figure ¥

Tis ibas reepedise ol nicke: weld deansis 10 siress relievieg
Temparatiing requires that proger conotrols bo astablished 10
unsung fnak Thn SIrESR redeving YErmpersiuns = mamntaingd
AT e desred range, Siredss satavng furmsces shoud be
caibrabed 10 -raad wekdment temparatars, oot lumace wal or
turrata-akr tamparatures

Whah 2trgngth ooly is required, fllae wales rade oo agh
sirengin owe adoy [HELA} sleal can e mado with g strangih
fillar mikal provicad that g Mg size is mcreasad o provwds
e necessary strangih: This = often 3 halaful frosasine when

For such aapicatiors 761 oF TEO faix and L-31 slectrade may
De wsel for sngle gass filist: and 7ED and L-G0 for mulbpee
pagzs Mers

Witen welding with any flug electreds, e weid propertiag
may very depending upon (1) the chamistry of the plate, (2)
rate af cooling, snd (1) welding procedinas; Theredens, the
propartics abtained with other bests and other procadures
feay be different from those elbtained with the AW S test bsted
abia, For this regsan the fabricator has the respoasibility
to verlty coapformance o mechanssal andior chemical re
fuirements on his spplicatian,

The all weld metsl chemistry deposited by the LA low
alicy provess s uoaffoered by changes in the welding pro-
cedbire, Hawaver, it s necessarny in Lhe welding of low alloy
sieels Lo einplay i heat inpad procedures to mainain weld
properiies, HAZ propéries. and o avoid cmoks in the weld
Tae high heat mpeet procedres, often dsed 10 wald mald
stezl are ot swodables Gor low alloy steels, The user most
guiiily his procedure 1o puanintes conlommanee o all e
JENCIen s,

The T.aC low allov process 3 mol mstended far fast folinwe
wiiding. This process is designed for plare webding off low
alioy stects where weld quality 2nd mechanical propediics
wre the major considerations.

Your Linools representative has delsiled procedores for
s jaints and alleys and these procedures shkonld be gsed
with e LAC Iow atlay process. Halpful proceducsl infor
maiion is fsted el

I, The welding polarity en DO must he lecinsie po-
girive, The high miitofF race and “oald™ puddle b
tatned oo D00 clectiode negeive daes nol allow for
adequaie Huxing of the weld peddle and therefore
i5 pob recamengndict. AU may also beoused.

1 Cheodthe modn defficelues ooselding o abloy hiph
sleength sleels i their sensitivily 1o hol cracking.
This 15 especially true s steels coniaining over 2%
mickel. The rant of the weld iz whee cracking usuplby
oecurcs and Lhe heasd shape 05 8 contributing Factor.
Root cracking tendencies can b minimized by carc-
fully fallewing the guidelines listed beldw, Thess
purdelines ave no? unigue v LAC Jow alloy welding
Alene, hut are pecepted “pood precnee” throughou
the: welding industry for welding oost low alloy
steels,




L. Avaad todl comfiguraioemt that will tesuly in 2 ngi-
row and dees bead shaps. The dncluded angle
chould not be less than 90° when ehers o5 2 U0
raod apening and the ancludid angle should nol
be leis than 75" when there is 10 ol opeRing

I Usic manual cleeirodss for the fitsi one or two
piisses in the ot of the Jmnl The approprisic
ntanuil elecioodes ame shown below:

Jereeeld® TH-1100d fisr LAC-M 2 apphicatians.
Tet-LH® S018-C% far LAC-MIZ applications.
Jetwerld LH-OG for LAC-B2 applicaticns.

3, Ulsecthe Blfowing recaitumended preheat and in-
terbead semperalures:

Plaip Thicknoas Plate Thickness

Elecirode Up fo 147 SRV Al Grestar
LAZ-hi2 I0TEF il o
L&C-B2 2 350
[Tl il bl i FIF

111

Lower ar hizher lempemaiures may b used sk
tequirest by the actual job conditiens and'or poe-
vailine eodes,

4. [Fseq bow curmenl sand iow fravel speid proctdun:
o the first vwo sutomasic passcs made with 1he
LAC clerirodes. Some supgested procedures are:
ac Yot dia @ 250 amna {4y 23 volss, 10 in

siin wizk & | atickout.
b R dia ﬁ a2 28wl 12 and
min with g 20 [extendody siickout,
O, Y dia @ 400 amps |+, 23 volts, 1200 min
with a [HS" sieckioul,
. vt dias o400 amps (£, 26 vols, 12 a0
min with 8 2% (extendad) snickouat,
Cmodonihle =W joants Ll ey furicaon nrpdrdurs
shiould be bsed on the firs] vee aiHomalic passes
Om e side,

5 Multape wariarions do goraffecs the chemisiry of
the weld deposit: however, o voltage which is too
high will wive o comease shpe which may crack,
When U aee voliage is tod hiph-are blow porosity
may ooour, The praferred Bead shaps is flal o
shighlly sonve

The rezpmmend=d nperating eange for Ya® diameler
LAC elecimsdes s 250-530 dnpesss DO+ L The op-
Limum serting for ban and hedvy plae welding is
A0 amps THI + 0 The rechmmended -::||:rur£|.‘|.in:g
range for Wa" diamwter LAC eleciredes is 400-600
amperes D43 The optimum s=iging for boit gt
hebvy plate welding with 4" doarserer LAC etec-
trodes 15 300 apmperes DO+ [nerensing the am-
reerege hevond the recormmended mange wall resull o
buwmped beads which o nor wet properdy 2od In &
detecioratinn of the mechanical properties. This
happens hecause The amsount of meal s oo great
fet the asnoua of des melred. Amperape seclings
blota The recommended operating range are un-
stirhle and resill o excessive shoot circustinge of the
wiebilipp ase.

[,

Srandard slecirien] slickouss with LAD elecuades
snoubd only be wsed whoe reguared by cquipmend
Hrniatsons Whepever possible, however, the fiallnw-
ing additioral ndvantages i b gblaued with LAC
thirgugh 1he wse af exteaded 4tedkout procedures:

L dncreased depesttion rides, (Ses Fgure 1)

2 Imprnest HAY propesties. The HAZ impoct
praperiis deterigrale wilth increasing heal inpul,
Dreposition rates con he muninlained al wer -
perape seinnps with esdendad srickout procedurss
wiiieh will resull in mproved HAZ imgast prop-
ertice

3 hmproved crack esistance. Extended stickpul
cinbined with loser currents reduces 1he pe-
eitation arl hase plate admisione while main-
fining ugh deposition rates. This i5 especially
advhnnazenus on orack sensitive steels where spae-
cial precouninns must be taken willh any precess
o prevent both  loppiiodingl and frapsverss
crackinp

4 Imepeased resigancs ooare blow porosity,

. The proper volisee o current relitioaship for butt

o1 hesvy plaie wekding with single EACNI2 and B2
sledtrodes @8 illustrated 0 Figure 4, For LaC-M L
add 2 ownles n the voltage deterrmined feem Figuaee

g4

4AC WOLTAGE
L R L

-
-

e

o

12
i

T Y amn W ] CT] H T
CURRENT Ik AMPERCS (DS - )
Figura 4

Vi LAC efectrodes NiZ2 nnd B2 are designed o wiskd

Vil

with either smgle or fasdem ascs, LAC-Y2 is de-
atgnied for single are onby. Sinple arcowelding shankd
be gt a travel spesd betwesa 11 35 anches: pe
manate o bt welds, Walding an teavel speede in
cxcrss af 23 in'min may eesallin paresity and mpey
wekd bands dise Lo an excesve quench pate, Travel
apeeds less tean B g fmon-can resuli oo an unstabls
g and porasity due 10 puddle snoerteremse,

Hun-aff eabs shouwld be sofficiently largs to miinirmizs
the are Blew condations which exisl ol or oesire e
snid ol the weldimenl, This are blow teondcney in-
creases with incrensing weldment size and, iF severe
annpgh, tan cawse porokity, Reonped beads and
cracking,



VI AN aalt seade nigl and scale fom fame citting
shoadd be remgevest From the ioing area ghes i welds
ing for aptinuay micchenaedl properics and pood
witld el condition. The jeint oo alss Be frep of
imswre. and ptherconinminants such as cotting or
machining ol

X, Fur Gilled welding provedores conselt vour Leoln
represemative: Romemisare, fop heet pesules, mill

seale and sther conBomnimnants minst Be removed fram
the doint arca Optimus bead appeatance 15 o
laed on descaled plite.

N BEnoessive flux pile heghis will cesely b farmped;
Py weited . beads, Tlug coclition can basome
cepacially severs i odhe Foos ol deep, D vl
jrimts, The tlel pile Perphi shoukl e the minl
hesght regiired 1o proven flashhooog

LINCOLNWELD™ FLUXES

Lifsealnweld® R BS2, A80M, MIL 500 #il QBEG flus have
bech formrulated g prodece exceptional mechanical prisper-
tigs, Thess special Fromobatisns, Aoweyver ane 0ss resisking
i pﬂr'-'.lFll';' fue do conlamants sueeh as maisiore, resi ol
seale, ofl, crz, than are general purpose welbing foses, Ifis
nevesnry, tharefong, when weldisy with these fMeges o oe-

merve any such conaminaton fooem vhe weld soimt, Upder
bamrd o exienced. s1ovape conditions oL W ales recor-
recnded that tsese Hises e hented toa midimwn of 250°F
prine to wse: This precaution will minnmize the possibilily
of perros:y and-will assure that optimom oeechanical prag-
citics ars acluieved

STORING AND REDRYING SUBMERGED ARC WELDING FLUXES

Sutsmierged are wolding Muses snd othes low lydrogen el
ing producis mast beodry 10 perfornt propsy.

Lrnealn mpplormer el Huses in thetr original unapened begs
will resmain dry indefinitzly inogoed storape coadinions.

When the baes ore openeid or punctured, temovs she fux
and st 1L n elosed eotaincs inasdovarea, Lmosln sub-
merged arc Huxes do nof puck up motsiure. However, niois-
e conlaminalion of axposed Mg can Sorur by -simple
condensation of meisiue fom the sarounding . his
condensalion af moisture alse socurs on slee] plate and
everyihane el stored in the sime lacaion, Comdensation
ta capocially severe under humid condinansg. when the air
temperarare dropsfusanliy after sondawn),

When opined s aes cxposed 1o an for 2 few daveor when
sealed bags are stored in wpuseably damp conditiens; the
Mux may experience condimination by rondensed moisture.
Depending on the gimaunt of mdagtore, weld guality can be
reduced as fallaws:

1. Bdoisiwrd reduees the abily of thos oo pdrogen welding
processis resist pnderbead cracking on hardenabie base
Aeed,

2. Muistira niwy v ineemil porosiiy. Dotectng the po-
oAUy mEy Tequire xeray inspaction of mner pon-destnee-
HUT-R T

3 Arelateely lgh moisiune content choses visitle external
piragity in addinea w0 el pososiiy. 1oy zlio cause

WARMING: [sing Mex with improper moksione canlemn
miay Tesule n a redwction in weld qrality, Many sarfables
teynnd the comtrol of The Liacola Elssric Compuny affocl
ilve resulis obtainid in the nse of redied Max, These var-
ibdes Include, bt ape oot Tunited o, redrving procedure,
welding priecedure, plate chemistry asd teniperulore, weld-
mwd design, fabrication methods and scrvice peqoire-
ments. Therefore, the servbeenbility el redrivd Aox and the
provluct or strecdare on which 1t 15 osed, 19 @l mas b
the sole respamilility of the baildcrioser,

excossive Slag Muidity, o rongh weld swface and difficule
slug removepl,

4o Bevers moisinre contamination cénocaose weld cracks,
underbead crugking, severs porosity, poor appeErince
amd slap prosken

Foredey Tax, Beal o minimoam emperature ol S00CF dngd
hald the mass bong cnaagh 1o masse the sncire bulk of 1the
Mg o thar lemperaiore, Boep the enlire mass ot this tem-
preratuee for 4 mmonimem afone Koot Sovers wioisius e S
faminatien may increase the bme ad femperaivre reguired
For complete drving. Drving lempecaiaies in esoess ol
S pre ot econumcided 1o ML BE0 pr BROM. Do nor
e dlrying temperntuees abovs A50°F For 33002, MLAN
H & MulEum-F PN

Lo iat-sliciopd b redey flus in drems o0 any [Gizc canlain
ers whets H meteatioed o the el thrizagheur the =ntipe mass
e dilFicul.

CaEA r Sy Fuie s

Tha B ries af T Ltk Soving Dwdgasty o e ams aslling Hgh qeiey sebd ng equioment, eordonchies, aod Sotibng eyosnmni. Duae crsd sz e s mees o need 5 of
o el s e B e thoi e Crpoantion s, 00 Dolineen, pstackes mey ark Lseain Elcin dncsdes o infemaatan b e e of o pecdada e ssapsng b ot o
L] Irassnd o b Bt rdremataet i oar onness 0 0T Tives b oot Bhodiie: t oo i m pazaition B wames | or mnranien s e oo Lo A sunee o0 BuliBlp m eapesl s
ST P i o e ke, Wi wEpranshy dieaciadm A amanty o g b irol o ey G S e lp ol FLGnntue any sarmiariar & RRrsiar nisse, v h i o U sact o fou il o o
saies AR G e of el oel cica ke g, we shis e o me ame P A PR PO L e g 0 Ol e iy st ankormeston nr Aok noch B har e phasiL =i aoeed i
FATARNT o SR b e Dl crn e bigdbeed or ofler s s b i onepess b b et o o ped oce,

Lotwechy Staciriz ' w reoy rgd ey (s 1Yo, Dol e o b o i s od spectht producia sold by Uncnin Ecine b moladp dian e corviood ol a8 rivem g D e pconsitsldy o
il it bt snesbe Sarpnad hs condme of Ursaln Elcicks oot sy sl stiaie b cpoteng 1o Bpes? (ubh ot malbnoe and repdon A TS 3
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ELECTRIC

MAKING SUBMERGED ARC WELDS
IN THE FLAT AND HORIZONTAL POSITIONS

Thizs bulletin Sovers joint deslgn, tackup bars, Tux suppar. and other
requiremanta far high quakty submerged are webding on Fat plabe paricidardy
when using Fully autometic walders, For sirstar iddormakan on roundesoeul
applications regques Bullets CEE300 Requast bulletn C5E00 HOW TO
MAKE SLIBMERGED ARC WELDS lar aaitinnal information about the allec)
of procedures and eperating varakias on wald quality

BUTT WELDS

Buie weids are nade on & wide range of steel thicknessos
raigie front T4 pasias- gl molel o plaie severl inghes
thick. Foo casy undersunding, bert welds o hioken inm
Ikree <erzpories — 4l melsl, somze edpr, st doep
griomwe bt welds

SHEET METAL

Corralling distordun and preveiting bunn theoadgh o
principil considerstions e meking sibmeged aie bust
welils in shest moral To contiol daderion the work oust
b rigidly supported Traquently By Using 2 copper or ol
bacik-up bai, The back-ip bar s alss imaestand o pre
veating burn thoaugh

When using & steel backaipostrip s smail gap ie el be
Pween Hee phates. The weld penetobes min the sioe! strip 30
it baoozees an integil part of the weldnicnt.

| o
T— slesl
|
copper

Figura |

When the added stecl sinig a5 undesirsble, = copper far s
witd. This copper Bar may be fat 27 it may hove 2 small
pracwe machinzd (1 dependizig upon the desived shape Gf
the backside of 1he beadt The: proave showld B2 wider 1han
the back Doad 10 prevent unitercil g1 the ead edges. Whin
required for extra smooth backbesls (he praove ik lass
anoyal: to scchmmodine Fux poured, e it belore The
presare clamped in phlice.

SOUARE EDGE BUTTS

T peoetmiion fo0 Dull webd sirenpeh withaw! Bam
thiobigh o ussdly reguired’ o meking square edpe buti
welds

Plates up Lo 308" hick can be bulted tight and then
wilded with uzie pess from dach siies Witk nooral sheared
or flame cutl edees 607 peneltation s prazieznl from the
first sbe. 0 the edees aie mzehzised aod Gilsd Gabily
[ogether, pareitaiion ua to 4055 s poswible,

When the 1o edies are butled tighily fogecher, par-
sulaly ori 5587 and 354 steel. the baddup bead o fapud
thn joiie Becimes bizgs with irregolar edecs: Excossive
Waildbup or irregular beads can be reduce] either by Seveling
the edwes of the plares or by [eaving a gap berween the
plites

N buildup

T
Eﬂ'-l 8% of t

- T
"u.\_\_ -___r|
e
—_
e l__"'H
|
1
e
Foageire. 2



Flrgare 4~ G fhur sl {brduach Hhis gass, agppdrt 18 feeden

Canps b any” lend Cincrgnse perefmtiog As o omle o
thaaaly, i the gap & lags enough Toe looss fex o spitl
theougl, aifher 2 backop or o maneal seol bead s requared
b supper] e N

Seal heads con b2 mnde eithsr with mangal love hydoe-
HETE alecimods o wrmauLs i tic popipmsnt - For e
thicked steel pol sl Beads Lo the seeond mads ude (Figure
344, The szl hezds sheald beeoon the Nz peisz side on
thinges nadesiad  Flgare 3B,

gutomatic weld -
s

¥ ot -
I--1
A 12" i, — 552" mii,
+ g I
-seol bead

gufamatic weld

BREET
B \—r " or less

t
\—59{# bead

Figure 5 — pouatior of {1 siel beads cepenade pnomaserie! inick-
Mizad,

CALUTION: Whan there isa chance fur Dies o be imppel
bl the weld Bedng made ced the back of the oz,
pocasity cobid remlt, The aovosity might be inlernal {root
pnresily | gitrdaie Teirisny [I:lrg_h.l liorbesh,

To climinate this problem, pemgirlion infa e backaap
fead op plate |3 necdssdry, of reduce penelration to aillow
e

at leagl o 5032 space between fhe weld and the hackaap
{ue Fig A

Ol Stzel up Lo 127 ek Tull pensirttion welds can fe
made foon ons side wslog = pgapoand oosieal or gooosed
cirpparchackan Dar The sieel back-op bar remadios a3
pebrmanEnd parl of the weldment dFiLL.l'rr. {51

15" or less
—.l

—l—‘&li/l !

Figure 5

Alwands mvoid takiog beads fed deea aod nareaw { Figre
T e toeaideand “lige shaped 7 CFizoee TBL THes: neads
Laave s tendeiney oo indermul cascking

crack

Fispdrs 7 = "' tie I Crach @ioen et oF v Ol par D 00 wpigde. "B
lerads to crack becoase it isnat shaoed: ™

DEEP GROOVE WELDS -~ Multipla Pass

The firss pass in % sl groovs weld requicss che sme
cunsidarations uf p2relraticn amd harn throwgh as @ spoaee
edge hutt weld, Tho andy diffesencs i that e roal Qe
rather thanthe cntire material rhickness, is mporiznt

Flux depil. plae fevelcess, and slug removal are all
mmpartant i decpoartove welding,

Beepige nf the shope ol a deep geoove 0t 5 easy For Lhe
Fhes ta pile wp taos depth of mors than 77, Ercesive flux
cepdhe in @ deep grooye can catise pood bead shape similar Lo
that savscd B had dre hlow, Uire must be foken aod 10 use
d greacer (lux depth than is necossary. Use onlverough flux
boagevint exdeasive MNeshing.

Mubiipie piss welds tend 0 have lape molien pools
weniche are ghlile flaid -and will “sen' W |=_iw-:r. the: apoar-
tarely, Thorelore, the work sheald se level or shightly wp-
hill a5 discosszd in the section on “Welding on Inelincd
Plates' oo pepe 7,

Shap remosal can b a prablane i deep grinieg weliling,
Smalt, shighthy copvex beids (Fizure ¥R clean much mars
casily lran Lavge, cofave beads (Fieare 940 When slap
removal difficuliics are cncouniersd, lower the vibtage. Tliis



will produce e more oontves I;-e;:.l;l reguired: for onjamved
sedy reetitvaal. [T fumher improverment s desired, incocase the
ravel speed o produck o smaller weld e

Thie charpes will also produes les Grack sensitive boad

shape witich i dhwmys an important cousideration in.deep
provve apphcatits.

™

L

94 DifTicuil 1a clwan, 8lzg wade beads made i ligh nre wolteges
FUDE U TR T i s Aol s e

HE — Fasy toocican

Figure 9~ S, el smmped beads thas a0 oof completely biidge
scake b grooee ark sasing Feclenn Than lane coocivd hiars

flame cut edges

7

integral ey B - el [ Y=
[P .|

hack-up

T — I pegpers e Preparation

machined edges

N -

P =
land

t

18 — Experahie Frapaafinn

I dia,

Thpure W The jaimt precarmton sheam o Figare 108, cin ba
prdiared @ iems cost thait Shm mne snoen i Figara 108 Sines weln
iryg Tirr ard nuphoyas o Gousl for bok [oiats, the ane s in
Figure 1S sy e considored viben el

FILLET WELDS

The princigie considefations in making flier wilds
include equipment, bead dhape, fenctzation, are Blow, =nd
the faet that fillets are rescained joids,

EQUIPMENT

When welding with fully sotemalic squipment, use of
tha Filleclap ofischmant with Lincoln heads is neoome
mended Tor making herizonial Aller welds: This altachment
lzaves the head Ut a vestieal position anad lures the sleesiade
12 the propar angle for oeaking Use weld, The stmndnsd
siraghi coniact assembly shoulld be wsoed For fiat or tragh
pasition filk welds. For any applicsdon the floa hoppei
snclibd nod e tilled more than $0 degress Mo e werical,
A preater Ul resalis o rremelar flux Sow,

BEAD SHAPE

A AT Jeg s is the-roaximum Single pass filler weld
It mornliy can be mirde with one =lestrade [0 the hai-

undarcut

/=

-
farger Ehﬂnfafﬁ”‘! =

Figure 17

eontel pokiton Aliempring to make largec beads inay
resialt in vitdescut e siown in Figiie | L Harsontal Blla
weldls wp o 1727 leg size can be made moooe pass asing
tardean are. procedures . Siagke pas ab position fillet welds
as lngge 25 37 are practival

See Figures | Tthrough 16 e additionol gonside ations
ir making fillel welds.



Fiypam 13 Ramies | boe this cazucd Prom necsoanaly Bast Byl Soeed
Veap e cley Forp gurrend, ks valiage -Sc ansapnil oosdar

concave here

siog sticks preferred
o7 shape
LY
- "
Figare 120 = 11 Filnp vealcldseni s 0 concaue shape.st tha 6 elge

mrakenp iy el Hleuln, mEcredse woiksnn jlen Rl Erma ke
rhe bl sbad s ncly ooness,

“EFaEk

Faeirs 13— Weds trat are sbphtiy wopar dhmn Thiy ao deen oo
Gitar, Do, parrwe beads are peond s ol erocking.

Figura 74 Fraper bead sagenge o mibigle pass filkzzs,

154 - Equal Legs

'\Li.—-

158 — Taesps Panaaian

Figuif: 15 Fasitions of elecirode for sipml Tage ane Fan md gimem
reratrabar in hociziaeEl Dilet vl

IFA - Dzzp Pensravan

1EL  Edaail Liogs
~,,

¥
Eq*
rde — <

Fegure 18— Posvensaf eimtrpoe Soeosee Tsgeany 100 maasmum
manmieEinan Bt el ags, oo fhan e saphds,



ARC BLOW

Adg slow can canse porosity. DCC§ polrity and somll
ereclrodes dre partiouiarly suscsprible: 10 met (reqoently
neeurs on autamatic bighsesd welds an thul sleel bul i
oeeir an kensier plate masily oo complex jeinis. Back blow
PoTOELy Jomelines oppears in moltipls pass @aniaalomsitis
webding applications when using o drap rechnique. The bes
wiy Lo elmniniie the porosity iz to dlimiate the are blow
See blletin 5650 for possible nyethads,

RESTRAINED JOINT

As acfiller shirinks during coolwer temds o pull ths 2w
plates fopgether. Whin ke plass are vigldly Sxed the metsl
Ciernad sirink during coeling o 0 pest strergh, Tis satise
g fatural fendency for ceacking o Gl welde The best
melkid o ovdrcoms Hhis cricking tendensy 5o bBave o
LITR™ gapin the joure asshiwm o Fieure | 7.

LAP

Tight fit-up ansd slecorle alignment are v pricoipl
sorsdepens i mekieg g welils

The two piates muse ba cphtly held ogsther becss
faps invarably resull n poor besd shape and o
welds. The tlight fit makes Tap walds paniculanly sasceprible
W poaosdy s the pressnce of owastoe, paict and other
errdEEEn nds smuEl B contraliad

Position af the eleetrade is eritical ro dapoweld quabiy - IT
the eipetrhde & s hizh up fhe fop plate; the webd may nel

- 3= 19¢ for 10 ga.
---’—’; and fesgﬂ

el

for ¥

" S o ong
H.Hl..\*. i ';5; thicker

¥ 1
“ tight fit

Woeld srrinks, crighes wire
saft gteal } | Wakraeis

wine {}\;

b
Weld shrinks, cryshes grooves.

Sade

—\_—\_-\.H_'—\_—\_

1
|

machined Mo cracks
Greayes _,-"
5 L+
i
Fhapoa 17

WELDS

progesly Teee wa the Bortom pore 100 Wi far ey Trom
the fop plate; the weld oy ol propsry fuse 1o she lop
plite and may humy farangh the botiom plele

Wit Fally autamac eqpuipraend, e L Telles lap atinch-
none fon 16 378" thick ateel in e horizortal poaition.
Lise-the standand strzight conlaz gssembiy for Uiinner siee!,
[..u|.'l wetds b 3ET oe thieksr matarsl becorme iilets

Througk-laps can s omade on 10 cauge and thinner
materd when APPCACARCE 1% not imparant. When there is
a difference.in thickness of 1he two plites, weldine the thin
plate 0 the tuck plate s recommended as ilhestrnaed in
Flgire 1%

Figeire 19



PLUG WELDS

The prcipal consuferatimn a making plue welds i@ o be
gara tar- e weld fuses 1o hoeti plzees and compgleraly ill=
fhe hole, & 34" diasbeted 1 normatly the magemom sim
psed For plug weldiog. Lirger plugs are someiimes srsie
uging the semisutmatic welder and circuloting he e
promid the plug (o compledsly: Gl the ol Fiogs up o 27
m diarneter nnd 27 deeqn ave made i hds manner,

Since e plup bsoalwavs complately eivdred with the
Mus, ande ATenls o detl swhen the plae s Wled, e foe
plug weahds e nsaally tized

Frequenily, o seduce theslzeab the orter 4l fhe topol
il plig Theeafient i edyeed for the st féy seconds
before the ace i Broken.
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EDGE WELDS

Eidge weldsare mudead Bigl travel speeds-an shest el
Coam 13 smipe 1o about 15 padge The major piebleas oe
piaiding e plecresds anil supypariieg tha s,

The eledtiedd st be accurately puiled &y 0 i alwies
;lnsir:m:-:l,' tlirectly ewer fhe foinl. .':3.J|:lpull. 15 recEsdnny. 0
keep e Tux oo sadling ovir the edpe and bocoose the
suppoiied Moy e tom helds the mddien metal waile @
froezcs For best resuliswelil abowt W degres dewalull,
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Figuiw 11
Fraciecal,

Pasiticn the Hu¥ supoors 28 near 1o che dweld as

WELDING ON INCLINED PLATES

Pearrmudly, The seorkshsald e positoned leval boeiese
webiding oo un beekned phote may distort bepd shape and
affec |::-|:r|,|:|_=_*;1|i|1.1 Welding uphill incredses pereinat i aind
welding downbnll seduces 47, Bug thors g v sinaations
where inclining te wock s advantagenis

WINCE cxoessiye peEneiradion i uidesicatle whea weiding
sliset pnetal, 2 H o 20 degree downhill angls ssifuees peae-
iration penmtiing the e of higher currents and faser

webding speeds. Treelines ol mare thon 30 deprecs resull in
eaterned beads,

Cin ey desp groowc jomis, pacticiiacy when mads
with- mealtiple wrcs there iz lags malien pool whioh s
Mo, IF the ok £ slighieky dowmhill, thes large pul’.|| wall
ol dhdsd of the are ds shown in Fizeed 22 anc prsdoce
par welils, O s Dype joinl ramiing Use bead shightly
fabout 29 uphil eliodnatos this peeblem,
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RUN-OFF TABS AND SPACERS

O joints where ke seld mosl reo oo e pnel of he
pates, soime wrcans of restodoing the metal 50 00 doesn'
spall wfl the erd musr be poovided. Bun-ofl tabs oo the
apzst comuenly asel mevhad, Thea te bt isslirizd on
o cun-ufl ih mcked 12 the stan end of the weld and 15
stapped on a second ab g the end of the weld, The whs
are large =nouph g0 the cakire beid =nothe warks gl is
propecly shoped. RurectT 1ahs mast bebwide enough o s
port the Mus and e sealod ar the oltam B prevent by
rhircugh, -Bun=off tabs Shon il sonform o weore il cops
figennion tFipmme 233 Tley and comoved after the wield si
pureheie,

A variation of. the, run-ofT wb & 0 copper dam wiich
hwalds the Muasdiich, e e, sippeits e weld meral,

When several garis arp placed slde by slide, copper blogks

placed betwoen the plares pllow the ase - be mai lained
Far comtimusus webd i,

NOTE., same groove

as pe'e:' to
—— ,x;’;‘{f plate

|'-_ steel

run-off fobs

Figure 25 = Ths mast efbecrive runaall labad Eonfprmn closely o 1ke
shabe ang conecdr o Thg jgans;

Figute 24 — Cogper ooms ae sorenmes nsed: ivstnad af ran ol
LEbs,
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Figurs 25 — Goppo: bigehs iwake good divicers whén sedaral fars
e velolind @ishoir beeaking. tho ave Thay shedld be Kopr los
=nnigh 50 are dess reie Foach thems
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CIRCUMFERENTIAL WELDS
In Submerged Arc Welding

How To Make

Circemnicientsl, o roondabons. welds diffa nam s made in the flat pesibion in pws imphiLa

vomsicleyariane

Fipsy 15 the wndency fior malies Doy smad weld metal w spull ot (he wark: 1h tandency is overcesme by

Lo Adrusting the wine posstuom,

2 i ey ) ) 2
2, Limitiog bead Size thoough lower current, lowes vodlage andfor [aaier travel speeds tan narmal

A, Aupporting the loose Auax

Svcoid 1 i imeressed impoctance of slag remeval, s mudltiple pass weld i betinz made, the slag mugs
be removod ag wekiine progresees. [his i4 preincipally overcome by comtrdling joint desagn, bead size and

shitpe

OVERCOMING SPILLAGE

U eoundabuaul welds the ponl of molien weld metal and
slap tends w sap oo spall, L severss cases, the medal acivally
spilisall the work: In less severe rases, the molien pool staris
W ran. bl frecees before it spills. This results infa distored
bead shape as shovm o Figeres 18 angt 140,

Effect of Wire Position

o prowciit spnllzge o disiarion of the bead shape, welds
muwsd solidify as they pass over the vertical center of 1The
past, This means that the wire must be positioned ahead of
vertcal eenter. Figure | allustrates bead shapes that resule

T VETIOUE wite posiizuns, Note alse that the Bead in Figs
ure |B fias mors peoetralion and a grealer Tendency for
burnthroweh than the bead in Figare 1A The opposie is
truie of Fipure 1

Suppeated off centar distances for positioning wires dre
given in Figure 2 o the followang page,

The ddres must poind aeady pecpendicular v the scbace of
the work pabcalacly me smeatl dEameter weork p':'b'i‘li':'l'-i"",'. i
A1 am angle of incidense ean sl in o distacied B2ad shape
and poor dee stikiog.

il

& ﬁ 7 'x’%{wﬁ% /lﬁ 5

Gorran (L0
-:Ii-mla‘?a"nam
-

- o

T s
daplacainen

T rascfy

daplacairen

Fatabicn

T it
cisplacumert

Figure 1 — Efiect of off-center displacement an basd dlape.



Girth Diamseter

_Inch (mm} Inehien {mm) abead of verfical canber
-3 [F%-Tal By 1G85
818 (TEANT) Yol 194254
1136 (457-914) 10115 |31, 7-38.1)
3642 (B14-1067) 1701 e [, 5= )
42743 (1 067-1215) (3-8 de.d-R0LR
4BT2 (12151820 23 |540.6-63.5)
Chper 78 11829 1 7ER

‘Wire Displacement “d" Range

Figure E— Apprazimaie oll-canior distanea of wire posilicned for yarsous diamaters of work. Achual displacement may ba oultskls

of thess rangas for a pariculas applicaton.

Effect of Current and Travel Speed

Begnrdless of wire positomn, of the maslien pool i too b for
the diameter of work, the metal sall spibl simply because il
can' freess fast zoouph. Beod size depends on the amperags
and travel speed used, Reduced coment amdfor otcreased
truvel speed roduces the size of the bead Lower weliage
reduses slaz valume

Oibwlomsle,on small diametors 3 smal! bead mist be wsed.
Fipure 3 gives an indication of jhe maximum Sze simphs
pase weld that ean be made on sosadl dimaoress. fil‘.‘nna!l}'
i1 1s etlen e osel wp emall diameter work for 3 o'clock weld-
inz, if possible. For larger dinmeders, Figore 4 gees pm-
sedures Thol produce gl webds withl s difhcady.

Flux Support

The flux (salE, weing granelar, will =pill o7 small diameder
work T mol comealbed, Thes leaves thie are onmovered and
régults o poor quality bead, One method ol overcomime
Ehiz s o e o noeeie assembly which ooty the s onight
pvect 1B arc-and mives 1l less chancs 1o spill. A wisz brush
o odhier e gibbe beat seasting materinl shoukd be anlzchetw
1he norxle w0 rides the wiork ahead of he are, as ahiowain
Gigare #, will afad suppon the fuy and prevent spailing. The
ELipen msl he slecerically nsulated From the elecirsde.

Flux support isalso necessary an the edpes of the work, Sheet
metilk ri|_'|g$ ravek welded 1 1 ke r.-:l.gr. ar flexihle relamess 1l
ride the edpe, as shownoin Figuee b, effectively suppan the
flux sz hesds can be mades right on the edge of ihe wark

Uhpre precawlion 1y this mattsr — (oo much ey snooarapes
sappinp or spillage, The amount of fux should be jusi
ernagh s :1|.I|.'|.|'.J|.|.L|:|:.' aavver fhe e, 50 thal the ]l:l_e_h! ol Lhe
aretellects an the chadrode.

Eliyx
SLpparbed

Flid
=pills

,..-'"'-_'.

Figure 5 — Flux supgarts which ride the work ahaad of tha ang
prawant Myx apilling.

Bunds n edps
ol Wk

N

Lignt metad ring

slamifed or 1ack

werdad v ard
ol wark

Rigidly moairdad
rencambustibe
matarial

Figura B — Edgas requing e suppons 1o parmd weldeng close
In 1he edge.

=

= —
115" oha, 2 dia
[E0.7 [ShE mm)

- W W

" dia
G2 mend

37 A,
VEET mmj

4* dia
1318 mim

Figura 3 — Approxinuake size of the langest basd atiminabio on small diameters. To oblain these webds, bachups are reguired an thin
gections and special arangements o prevend fluz spilling may be neleRIRTY.
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Figuene 4 — Approximaske maximwm curment (al the speeds given) kor differamt thichnsanas of vardaus dipmetars work withoul special
sedup o control spilling, Bayond uppar limid of curdas uas sEandard hartzonial procedures.

Slag Remowval

Oim the firs g af feo paost sveids, a bead which washes
up 10 the wep edpes of thie joint is much easier to clean than
o read which does not quite come wp o the op edge. Seo

Figure 7,

Dittioul slag ramaval

Easy 5] rAmaue

Figure 7 — The firat pase ol a fwe pass weld should wash up
to the edges for bast slag removal.

Ui mediple ey weelids, sheg remaoeal as niporianl Bocaise,
i the weld 15 10 pun continuousty, slag must be removed
before il mekes a complete revolution. Two factors ane par-
ceularly timportant 0 i Sig removal. Thew ane
head size amd bead shape:

I, Smaller beads tend 10 cool more quickly, which redeces
slig slivking.
2. Flat toe shightly convex beads (Fizure 8) coake slap -

mowal mush easer than pnderee! heads which tend 19
Lk The alag 10 the weld at the edges of the bead.

Thasamprovement in bead shape and slap removal is readily
accomplished by dewering the are valtnze

I hegvy weonke, jois useally faserto put in mapy smoll beads
with & continucus nperation than e puf in larger beads and
Rave b stop b pemmore slag, See Fipude &, The amount o
caricnl used on the job detecmines the wite meli-off ale
and, conseguenily, hoe st the ]1,:-'i'|11. 1% Hlled. 11 makes nd
dafferenee whethier the teavel sposd 14 slow and the beads
are Large, or the travel speed is fast and beads arg small as
for s deposil Tale 15 concermed,

Whai is impariant is the fact thai foster speeds make smaller
besds from which tee slag will pesl ofT 2agilv. Frogocoby,
s means 1he difference beiween conlinuous operntion and



periadic stoppLi o remove slag. Any stopping 13 Inet lalor
and overhead sspente. Easy olesming amd smooth, pood-
bisaki g welds redeee cost and busld opecator prestiges and
murale. Tncidenially, mlliple posses impriove weld gquality,
expectally neich icughness.

Figure B — Using small, well shaped beada [Baft) impraves alag
remaval Small besds can be made with Tastdriravel Bpeads ang
fig decreass in currant or doposiion. Seads lke those on the

right causa the slag io iock-in and remowe only with difficulty.

A potherway o improve slag remioval, particulady ono sl
diameder work that gets very hot duming welding, is 10 pul
wriair et anthe webd, Pogitioning the air pozele 5ot blogsy
an the weld al ghoul e 2230 @elack podktinn 15 oseakly
fest, Thie aae eunls ath the work and cheslag secehat it ltas
less rendency g stick. See Figere 9

Figure 5 — Alr appiad fo the work a0 Tha 2130 o'clack pasition
will ool bath e work and the sizg and @id slag remowal.

FLUX COLLECTION

A cimumberentiad wolds eguently bivolve leng charinugis
wilds, & comiment on flux eollechion is timely Keeping the
B cleun s sevendl - wdvandiees, I |,'II|:":|I.I.{'|:5\. sond.
ceatin wekds and will et clag che Moy feading seechn.

nism. Try to.catch the f betore i reaches the foer e
il vEnmIn recovery unil by coemave duest and a nu.g,m:li-.:
separatar 10 whe oot mapsetic paricles, when necessary,

GROUNDING

s oo sulheicnt o simply clamp & ground lend 16 same
stazioary pan ol the fisture as iviswell coose weldig cur-
rent o pitss through the beanngd of the selating par of the
fAxtore. Vs will cause arcing of the bearings ond evenially
dimmiraciion of the begrings, Growndiog mey I done

L)
ELECTRIC
THE

troueh ane or mare didine shoes of copper oT oopper-
graphiic which contasl u slesn surfics on the mtating Hxe
ipre, thereby preventng corrent from possiag thoooph the
Issarifigs, - Alrernately, special ramry grovmds are availahis
which permil elicient groanding of the roaihg device.

SUMMARY

#roperly aer op, rowmgbahont welds nee almasl as ey o

makes a5 welds in 10e T positun. Howevds, bnoseting upa

cipcumberensnd job, rheck jhe rollnwing:

|, Beead sime s delermined by the welding curreni and
travel speed.

. The elertrogle posation and angle,

. Flux sappan faramall diamerer wack.

. Flux suppoart for edpes.

o Alag removal,

Clean Mus recavery sysieo,

. Grounding.
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ELECTRIC

Thewuse af sunmerped are welding on work ranging from
light guuge thnks to heavy machivery dipd buge stroctores
attesis the reliabalily and econamic Feasibility of ihe process.
Monctheless, oocasioonal difficulues anse, particalarly when
selling up @ new job, Frequently, these difficuliees take the
P of poedsity in the weld, The following are a fowe hins
that will help avercome Lk problem,

PODR GRADE STEEL

The analysis of the sieel, i penecl. has Tittle effect on
poresity of the weld metal, though very figh o very low
carbon contenl temds o inereate porosity, The effect of Jow
corbon content can be aullifiad ty thie uge of 8 sbigen-killed
siecirocle such gy L6,

The principal eaceplion 1o the ahove 15 the sulfar content
Mousd pemoipally in such siecls 28 e “free miachining”
prades. Sulfur wends w prodicce gases That must 2scape wiils
ks weld metal is still malicn of be bt in the weld meal
and vawss pornsy,

Sultur may cnose troubleeven when s well wathin the
profoned pualyvsis rangs, This bappens when i ooowrs as wp-
repatigns. Sulfur segrogationms ino#leel have 'n mich higher
sullur condent thim the analvsis of the sl would mdicaie.
Sepiepations miy b detected wath a despoedch of ‘the croas
section of 1he steel or by ather chémaes) processes. Severe
seprdahions may aciuzlly nppenr.as ipminations aod oo
forze holes in the wold

Where i1 is oecessary 10 weld socls with sulfor sesre-
pations, uie procedures thitl give minimun: admixtace fow
current, nepative polarity, large elecirode sized-and 1rovel as
showly s possible tof allow pased tine woescape through the
maiten pool. On joiis that are pormally squars cdge buts,
senrt the joiot, and oo joiois that are nommally beveled. in-
wreitde the gngle of the searfl Use mulaple pass procedares,

FIGLIRE 1 — Suiles segregatinns — Dark lines in stched
aetiion pbove indicete arsas of high' suitur concestration

POROSITY ...

Its Causes and Cures
in Submerged Arc Welding

CONTAMINANTS IN THE JOINT

The most frequent sihsen for porosity (s the prosencs of
sl divh, gl phint. ar ol pas prosducimg coRmInans in
e qednil Fine Based or gposy based primess are especially
diffieult 1o weld gver and may produce severe porodily o
foihe fnrpe valwme of pases generaled from these materizls
durme welding, Weld joirs must be chen of a6l forepn mar-
ter if satisfactosy welds are e be obained. The abutting édees
themselves must Be cleéan: cleaning 1he surfce of the Hin
lielps nnly shghely (S Figure 2.

Sodivim DG soletisin s are semelimes used as rwst poc-
verlativie wash cosiis; The residue is cleas and Che plate ap-
prars clean gisd unogated, This rentérial will result in gassdng
and possihly parosity.

Glean aoatting aurfaces
for best resuils

Cieaning anly he gutsida
cfthe pint has lile valug

—

FIGUAE 2 — Propgr edge cleaning 1= esaantial o good sub-

merged s walding.



This s partcealaTy irue wlere wiatine for faying) sdfaces
art igvalved. Virtually any rust preventative could result'in
paraaity problems,

[L is By noccssary, however, (o cledn every stige {hat 1s
to b welded with submengad are: Edees that bave Bean pre-
pared by mechining o Ramc-cutling can b sanisfesorily
welded without further cleaning 37 they are not rusty or oil-
coated. Uaprepared edzes with normal “mill seale”™ can-als
be webded withoot further cleaning if the scale i orlooae
und Maky. Actualby. cven hesvy mill scale can bewelded sat-
wlaerorily if o silicon killed elertrode, suih ns 161, is nsed,
However, weldme speed miay hawe (o be docressed,

Mote, however, thas-{here are twa svpes of “mill scale.”
The first is dark or hiack i color: 1L can cause surlace pock
srarking. The seboad tvpe is “red mill seale”™ which is reddish
brawn in-celor, I contwing maisture and has the sme det-
simental edlect as sy

Pawerwire broshine cleaps rust and “red mill scale” from
the edges, Torch hienting elimimaies moisiose in she rest Al
thoggh extler will subsiancally reduce the pososity, they can
bock be wsed topether for best results, Wite hrush foints hefore
Ihi:].' are fitted dogethaer, Then pat a [Tanbe 1o nn 'I‘J’!EJL'HI.‘IL
ahoat 122 1 {.30-.60 ) in fromk of the are while welding, to
diive off residual mupisturg, Be sure the torch is bot enough
1d beat the plate to. MERSONF (149 200°C). Insufficeent heal
iy leaves sumai asdglene taat wall cause subeurfass porasity.

Unout gdges
with ardingry amaunt of blus mill scala

FIGURE 2 — Good. porosity-free walds can Da made on
rmachined and flams-cut sdgss and on unGat edges that tave
an orEnary amount of mill scaks,

l:l I, grepse, dhis lrbrcants and other similar sootammsants
are [vequently vemoved by depreasing ard washing opera-

vinns When this is dome, be sure 1hal The washing compaotnd
i rimsed T epmipleiely and the work s completely dey befare
stacting to wold. Loy -silicon L-6D slectrode is best do rosist
nargsily from ateanic conlaminanis, .

sl LT

Weld on rusty plets thet has been
weire brushad before tacking

Wiald on rusty plate, wire broshssd
bisfore tackng -and torch heated

FIGURE 4 — Pawier brushing and torch naating will claan
aven ihe rustsst plate so that itis possible b make good,

perosity-frae wikis,

FIGURE 5 — Parosity caused by oily plate,

CONTAMINANTS IN THE FLUX

Any material which grodedes porosity when in ihe joini
will alsr produce parosity when in the Aux, The mnst com:
man congrminan s in fhex aee mansiore, dirt and “mill scale”

E'Jar;: st be taken fo properly store fox whether the
comimner hias been apened or mel Welding lux may peck up
mtodature. Fluk tha? is nsed repeatediy can alse pick up mois
turz. For imformaticon or peoper meetheds for rednying flux

cgee Bullesin 025,660
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FIGURE & — Dirty fux can causs sawsss porosity,

Keep dist out of the flug. This (s a0t alwavs possible,
howeever, and the nest bear solution o Uhe use of fis recovery
esguipanenl thal removes the dirl apd dusi. Clesn the dog
map of the seaivery wntl regularly or slugs of dust may fall
info the recoversd fux and result o severe holes similar 1o
thattshown in Figre &

Om some eints, suchas those iasude tanks, exoessie mifl
geali will Ball onio the joint and contanunate the wild, Some
of this scale may alay be prcked up by Aux e=covery cquie-
mant aod consaminate the fus. Bemosang mill seale from
fax TeCuIzes o magnetis separaton. such a5 the Lincoln K5E.

Cther contaminanig ey also be pcked up with the flax
bt the recovery syslem, they cap't be climinated by drying,
B remaval in the recovery eguipment, or by & AEagnens sep-
arpter, it is beat oo discaed the flux mitber than risk porosine
i el

ELECTRODE D‘DHI'#;HIHA.'!‘_EDH

U eder wnususl stornge conditions, clocirode may heoome
rasty. Busl miay cawse porosity, padicolary in bhiph speed
vwitlds om light goape sheet mctal Added desadvantiges of
gty cledliode are excessive wenr and arcing at the contact
rozrle and neproger fecdosg through the cables of semiu-
lomatic welders, Rusty electrode should 1wl he ased,

Elecirods that hay become contaminated with oil, grease
chizl nel e like should be cleaned Befare usine, Ooensionally
g arimdl ol ol adl 1% put oo the efecireds L stmiauiomang
welding to facilitare feeding theaugh the cable, I too much
ib el 1L wall copse parosiny,

INBUFFICIENT FLUX

Tlgre muse always -be a sofficicn amount of s ower
the anc to protect the molen melal from the air, By condsast,
L mueh floe will resul o pooe bead shape,

W =
e — _h_.‘_'_h_

— o= —— =

FIGLRE 7 — (Gas pockats in Ine weld fesults from insudfi-
cient flux Soverags.

The correot apmount of flux covecage i% mdicaled when
tht hight of the arc refiacts on the alectrodo, When less flux
is used, ihe are sarts o fiash through and scatterod strface
poTnsny may reaelt Insufficicnt flus coverage & more npt o
Accur o cirenmferantial welds than oe flat welds. Fregueiily,

an smudl cifcamierenieal welds: il f5 necessary fo provede
some mechanical mcans oo suppot the Aoy gmound the agc.
Sirnilardy, if {he slap spills off the weid before 1 has wlidified,
the weld iy show surfice porssity, Corner welds and muls
tiple pass korzontal filleis ame ssgecially susceptibls o this
pirctrten.

TACK WELDS

Stick electrades of the ESOID, BAOTE, EY0ELG ar ETOLA
classas Shonld be used for tack welding when the ks ars 10
b covered with i submerged are bead. These elecismdes ave
grad ponetration and produce potosity fros deposits. Slag
rermval i easy and, should some B siag be lef or trapped,
Uil o prelsce pormsite in the submciped are bead, The
slag from other tvpes of electmides may produce porosiiy;

ARC BLOW

ArC biow can cauke pormsiy, THID =) podority and small
elecirades are pariioulacly suscepibbe, [0 rmaosd freguently oo
oS on Ewlomste high-speed welds oo thin stesl bal can
oour on Beavier plate mgstly ooocomplex jaints, Back blow
PRI SOMELIMEs Appears in maltiple pass semiantomatic
webding apphications when using 8 drag 1echnibguc.

FIGLRE B — Porogity from backwerd ane blow (s more com-
e an the finish end O walds i light gauge shest matel
tham many other ype of weald.

L Jiehit e, che porosily Troom aec blow wsaslly oecors
in the lasy few inches of thiweld. IFalways pets worse as the
i upprogches the end of the scain. The best way o efliminaic
T puaroisily 15 in eliminaie the are blow. Some poesible sieps
ire az follows:

I, Weld awuy from the work conneclicon.,
2. Pura beavy tack weld-al the finish end of the jmnt

Fo Clamyp the work lead firmly 1o the wowk 30 the stan
end Uien weld woward the closed end of tee fixtume,

In: bwihding fixtures: for-bight plae welding ose heavy
copper or other non-magnetic malerial or Eeepall Axmure sreel
A least 17 125 mmp away from the ane and the seel hring
weldad, IF thase wiutions fail, ase low silicon eleciniiay
(LG, low voltsge, redued cument and raviel speed, aml
FIE 4 peal iy,

When surfase:poresity sccirs in multiple pass semizi-
bormalae welding, in-addition oo wsing low stheon (L6007 elep-
trosde, D0+ 3 polarty, wnd welding awny from Use wionk B
connection widh reduced voltage. e the followins:

L Avoad uliing the elecirede 50001 poicis Back oward
the finished weld hecause this increnses the “back
hlow,” Keep the cloctrode as clese o verdical as pos-
Kb,



2. 1Fthe plate is less than E7 025 men) thick, use the flua
with thee best resiatance oo bick low pordsity (see
bl A 10

A Iperesss the flax cone opening aize for preaver fhay
COVETTEE.

4 A placong beacds v lecatinns wheeh idlow the miol=
ten fux 1o nen off A thick layer of maltee (lus muest
caver (ke poccde atatl Hrmes.

TRAPPED FLLUX

Wieteves Were s an opponuminy for flux to betome trap-
pied between the bottom of the beod beang deposited and the
other side af the jednl, thare 15 & peasibilily oF porosary, This
porsily neay e either subsurfaes inthe root of the weld or
oAy comae throvugh fo the surkice as Inrge holes,

Thiz soletiod 8 aither 1o leave al feast W (4.0 mond
berween the ot of the weld end the ather side or o ponetrote
compledely inte the other wicle s that no unseldied space
£RI5N.

The mioet common esample of applicstons where 1his
15 dntounierad 1 el welds, The poant may be backed up by
o manual weld, 2 back wp steip. o even pnether auomatic
weld, If the sap betwecn the plate odges s Ve L8 mmi) or
muore, fTux will spill indo it pbead . of the are. Sound welds e
abtained By having cnough penctration sothat che bead pen-
eirates the back-up or by keeping penstiation. down so (hat
e bead masses the back-up by al least 45 (4.0 mm)

FIGURE 3 — This butt joint bad a manual wekd on the back
sidha, Paneration cane o within e (4.0 mmd of 4he Back-
up bead end porcsity rasulted.

FIGURAE 1% — Thiz butl joint was ienlical fo thal v Fease
9 excapt that oeastration missed the beck-up bead oy ¥’
(T amen) The weelth wias s with no porpsiy,
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FIZLIRL 17 Critast-tap walds inharandly tend 1o iran Thax
intr2 battom of 2 joint. First pass mey s porcus; second
Dass 8 sound,

anpther dpplicstica where this s someames 2 proflem
wealiser-lap weelds. o is necsssary 12 peneiraie past the comer
o, have porosiy-free welids. Freguently 41 o dolfioult to got
penelraiion o mcol this meg wiremeent Lastoad, two passes arc
e, P secaad padd ré-melts the first and depestts are clean
and porosiny foee

PRESS FITS

Frrese-fit ipints usually aee copted with o lufbricand befome
The parisare pressed togetiver. The lubrrcant becimes a gas
producteg contzminant thet may cause perosity, gencrally in
thes Form of large hales al or near the end of the weld. Tt iz
Best (o awonr] pedss Tat and allow a gipool up e e R mng,
Anarhor sotution B te Xoarl npe partso thar thereis 2 path for
the pas loescape,

POLARITY

Positive polariiy 15 genecally beater than negative for re-
ducmig prrosily. This e Leae whes welding sulfud beanng
o some other steel where it iz desired 1o peduce penetration
and admexinre.

TRAVEL SPEED

IFiest Lrivviel speeds on I.ighl paume Sheel 1end Lo ancrease
poraity because of inercassd arc blow (soé pape 3). Keduciop
speed nnd curreni may redice porosity on these applicelions
it pther means of contrdlling are hlow are nelfeeive

Actually, reducing spead wall redace povodsity an jny
riint, Slower dpeeds give gasedas watgeials oo bedl ooy
af the malten weld metal

O poorse, medeong welding speed pererally inoredses
costs socother splupions should be investipated firsc

Dulzrrsr Samisfano [ aizp

Vv wasaris B The LisDory Evsair o Carpary & o < inchirng ana == ina hizh
spachis Wl o pap e cotrinredae, and rting sfpemenl e el g
o e e e e af cid rueibnes o in eccwed (R mapecluleies: Un
mecsEdnn, prahass ey s Uncodn Bleciins M oo g Do pibon phical
heair Lo | e s e S D el LERG R B R3S O i Barr nkar
temaa st 1o Coaf S S SEESEEN o thal e L ncin Pl (e ral ins prebon B o
iyl gy Cai Ay b o8 gt ke ca, wnc sesimean mobeh B wilho mapesd 1z such
BiborverEnn o slEea . YA anpraesy Sesle o wemoe o wiryg kA, bizhadeg
sy amrarhy of Hpaer bor g coalma i srbwer pranpd e, Wi siatee T
R e s o i d v Al iy W 3 Dl el FTR e da s b s
ezl maamn aye vespee il RE b | frRTE e r sermE s e s h ke s
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ELECTRIC

Storing and Redrying
Submerged Arc Welding Fluxes

aubinerged are welding fluxes and other low hydropen weld-
inp prodocts ansl Bbeadey 1o perfomm propery,

Linzoln pzalomernted fluxes in thaiv orginel anopensd bigs
will remain deyinopood stormes condilions.

When the bags are opened or panclured, remee the flux
and stare il tn closed conlaimess n & dre e, Fancedn sub-
mergsd arc oses denonl pick vp moisicre from the aire.
Hevwover, thvsiure conlimmnglion of giposed {lux can decur
b abimpde condonsation oF oxaisiure from the sirmoamding
air This condensation of moisture alee eoobes oo stecl s
and everythene 2lse stored an the same loeatton, Condens-
satiaa is cepotially sevess under bumiod ennditions when 1he
air femperturs drops (usually after sundown}.

Whon epened bags are expased o pirfor 8 few davs ar when
sealed bags aec 2107od dn wiesually damp conditions, the
ux may expericnce confamination by condensed mmsure,
Lrepending ca the amonn of massture, weld gualicy can be
damaped a5 fallows:

I Mopistare reduces the aBdlity of this law ivdeegen weldong
preodims o resisd enderbead cracking on hardenable hase
sicel

I Blsasture may caust miernal poraeiy. Detecting the
POrOsITY Ty it LTy inspeotion or destrmctive le-
ing.

. A relatively high mcistere content cawses wisshle sxterm
pormsilyinoaddition fo intermal perositv. [0 may also
causr ceessive slag Muwiny, @ mough weld sorfoce and
ditficult slag removal,

4. Kevere moasture confaminidion can cauvse wild cracks,

ik rivad cracking, severs pornoyiiy, pooT dppearance
and siar probloms,

e

= =lela)
L T TR L =

SUBMEHGEL AHL

Tooredny' Nux. hent inan apprapnale conlames Ho g mind-
miwin cecperatore ol ST aad hold the mass fong enoueh
13 raise the antios bulk of the Jux o thal comperatirs, Beep
the entire mass ol this temperatuse or 2 obinimum of two
hdirs, Severe motslure rontaninatien omy mrease the
e A emperaiere requined for complete deyving. Diving
femperiures in cnecss of #00FF are nof recommended.

Ly ot atlempt g eedry. flux-in drems oc any lacgs cone
Eainers wl_u:f-: peneiratzon of the heat throughout tle eobre
mipss is difficult

The _Fn!ll:lwu'.g test illusipates the retative Maowsiare resisiance
of Lincoln dpplémerated sahmierged dro Tuaes.

In thas fess @ series of bvdropen evolusion checks were made
withh Linogtnweld BEG ux pwith L6 cloctrodeangd waih
Y diarmeter ETOLE medshere résicfant, law liwdropen nian-
il electrode. The fiist checks were ¢ondoried with these
products onothe “as manutaciored” conditen,

Thes samee praducts wane also lested aflér homidification
o ome wedk at B3% relative huindchee (& [103T), This ex-
nEmely kigh bhumidity level swas seleeted 10 mzmme Lhe
severity of the less

The humedified 560 fux and bumidifiet ET01 5 modstucs
reatant, livw bydrogen manual electrode were then tednied
gt the temperatusesandicated hetow, A third sz of hvdeogen
extiien tesls were conducied witl these products o 1he
fedeipd comdilion

Thie test daza smnmanded belaw cleardy illuscrace the low

hivsiragen, modsture resistant characlersics of Lincoln pg-
pramarated sulbmerged arc g

DIFFUSIBLE HYDROGEN (GLYCERINE METHODY

1 Lincain G840 Flux ETD1E Moishure Resisiant,
{with L-61 sdaciridms) Law Hydrogen Elestrode

Avs Banitaciured 011 miygram i A1 mlgram

Hurmichfiasd 03B mdfgram 230 mligram

Aedriat (@ 230°F (32 i jgram higk Checaad

Apdrigg im SI0°F L8 miigram 042 mlfgram

Fedried (@ falrr Mot Checked 330 mligram

M Liegrfe Angintar o Top Ariiearn Buiaas o S sk Sam spasNas duil the dieihms Frpd D S| PO e T oL Hy gt Grem o deporieg weld mel) kDE o e et
UBar muleke. For nophar ezreagih Sk Bizml e ddiaices Budeeo cl S-ppng hoe epasfas b rha i s rodrogen Hiad - o secasd G5 1. i par A o Qepagiod sk

Az arded in ibix hellefing nsing sehmerged are fuxes with
improper meoksiure concent moy resal inca redection in wold
ipmlity. Many yatiables bevond the coniral of the Lincain
Electric Co affect the reselis ohtsined In U wse of redried
fluxes, These variables inctude. bul are oot lmited to, redry-

WARNING

ity procedore. welding procedure, pPale chemistry nad fem-
perature, weldmenl design, fabricatlon medhods and service
requitements. Therelore, the serviceahility of redeled My
and the product or structare en which (hey e used, is amd
wmst b dlie sole responsibility of the user,
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SECTION II.

1. Tiny Twinarc® E9.100
2, How to Make Tandam Arc Welds C5.640
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ELECTRIC

Automatic Wire Feadars
B9 A0

TINY TWINARC

A TWIN WIRE SUBMERGED ARC PROCESS

DESCRIPTION

Tiny Twinarc® i a submerged arc welding process (hat uses two small diameter electrodes at high wire feed speeds.
Tiny Twinarc offers substant|al welding economies when used fo replace a conventional single electrode for mary
applications. These aponomies result from faster traved speeds and highar usable deposit ratas, The wWo wires in
close proximity rasult m an alongated puddie that improves follow charactenstics and enables faster travel spesads
while mairtaining the proper weld bead shape. Tha equipment consisis of & power sourcs, Bn automatic wekding
head (and controls) with dual drive rolis and guides and a comman contact noezha

BENEFITS

The precsss affers thess advantages dwer Single arc:

4
is

2.

Wires
Control 4,

High depositicn rates — increases of 4% or mare are
CoOmmon.

Factar fraval sposds — 26% orf mora on Hghl - gaege
prraterial and 50 1o 75% on heavier material.

. Lower haat input and 5 $o 50% less distortion. Tiny

Twinar; results in low heat input per pound of metal
deposited. This alds in controlling distortion and Be-
comes especially important when welding high impac
strength stesls where the HAZ impacts deleriorite with
inereasesd heat npat.

Lower powar comsumption per pourd of weid metal,

Station Tiny Twinarc is a fast, simple welding process that results In
FPowwer lows cost fabrication with egual or better wald gualiny.
sSource

i

@

APPLICATIONS

The Tiny Twinar: process has application in the manufeciure
af earth movers, accavators, cament mixers, milcars, Code
tanks ard prassuns wassels thin-walked shelks and ITHTY
oirer welded products made of material ranging in thickness
from 14 gawge (1.8mm) to heavy plate. This systam is
varsatile and & readily wsahle o

Light gauge weldmenis
Heawy weldments

For larger clreumnferential welds where high deposition
rates are usable,

Flat filkats, horizental filles ard [ap welds

Butt welds, including those made in the 3 o'clock
positian.

Hardfacing applications



DEPOSITION
RATE
ADVANTAGES

Higher Currenl — Wilh 1he single arc process,
raismg The current e norasse tha depasition rate
may result in poor beed shaps, undarcutting
didior excassive panetration. The Tiny Twinarc
process makes the use of nigher currents practical.

Resislance Healing — Another fector contributing
ko Tipy Twinare™s highaer depaosition rate is the high
cluirrent ":IE-'F"'J-'t:f registarce reating etlect an the
smaller diamater wires:

TRAVEL
SPEED

In conwentionsl single arg aperation, it s possible
to incraaze the trevel speed by simply ingreasing
the weiding Gurrent; Powewar, bead shaps, bead
ApEpEIrANce,  Uncercutiing, ar t‘-l.lfl'l-[rlr'ﬂuﬂh i
o= a limitation oo travel spesd. With Tiny
Twinmarg, thi: Righer wsablo deocsition rate results
i A speed increases, whils sl malntaming the
deairable bead shaps, bead placement, pEneira-
tican and ather desiraale welding characteristics.

HORIZONTAL
FILLETS

In the welding of horzontal filksts, Ting Teenars
can incrense ravel speeds up o BB% for 1427
through 58" (3.2 through 78mm) fillets.

PrarnsHr
Deposition rate "5
OC positive o
Eirrg]lll"ilE ARC it
TINY TWINARE
¥ LER
I IZEmm] & gy :..‘,iil;‘.."_f;,._h
Stickoul Single '/f,,.-
1" [32mm] 20 @ e ey
Stickout S o
TWIH-E“: B SO0 B0 B 000 M

ATz e

Light Gauge Horizontal Fillets
Single Arc vs. Tiny Twinarc®

SIZE

8" G2 \pm {LEm/mink

a2 | [P TN
A 59 nm {Ldm/min) |

(40mm)

A" A2 igm (1Ammin

4. Briwm) Tlipn [1.Brvming

Horizontal Fillets
Single Arc vs. Tiny Twinarc®
SIZE

14 30 ipem | 0L Bmy mdn
B s0im(i3mimin) |

22 fipm (0.Em/min)

e

2o 0smmin) |




FLAT
FILLETS

Tiny Twirars offers aboul & 530% incrazgszs in welding speed
ol single eiEctrode in b welding o1 Mal fillels,

Flat Filiet Welds
Single Arc vs. Tiny Twinarc®
SIZE
g 22 ipen (hBmirming
{8.5mm) 32 ipm (L Aremin]

{ras 19 i (0Aeny 1N
7 o D smimini |

s [ECITTE (0-3m/min)
{16}

BUTT
WELDS

Tiry Twinar can oe wssd for prepared grooss Bottwelds on
coche vesscls and hcavy-walled tanks. Butt welds can be
made econamiczlly in the flab and 3 o'clock position.
InGressec spesds of 200 or miore are prectical

Prepared Buft Welds

[ ]

Single Arc vs. Tiny Twinarc®

THICKMERS

b 168 #iTar {Bmihr)
i uhe (i
e 118 R ESm )

o e o
e I (2 6m)

{emmi)

L6 IR (S8mehr

LAP
WELDS

Small lag welids made with Tiny Twirang resull
it wedding speed increases of 43 to A% over
single arc,

Light Gauge Lap Welds
Single Arc vs, Tiny Twinarc™
SI2E

B0 g m [2.3m i)

12 ga

armem) VLI
wea EECETIN (18mimin)

130 [ |3 3 min )

(L.4mmi

g T (1.9memin)

[dEmnap TRl

Schematic Diagram For
Tiny Twinarc Electrode Welding




PROCEDURE RECOMMENDATIONS

Flux and Elecirode Selection — In generzl, the fiux and etectrods selactad for Tiny Twinand applications
should ba made an the sams basis as thal for single wire applications, See Bulbstin 5220 for wire &nd flux
combinafions, Cansull yvaur Lingaln Technical Beprezentative Tor suggested welding procaduras:

Paolarity
Electrode Pastive {DG-) s mcommanosd fos
T Basiimpact stirength
Clespest penetraticn.
Highesti Radiagraphse gqualily,
High spesd light gaugs applications where arc
speed i3 imporiant.
5, Improved resistance teans blow resulting fraom a
“stiffer® arc.
Eleciroda Megative (D) &5 ecommendsd for
1. Improved crack resistance resulting from a leas
crack s=nsitive beed shape and reduced base
plate admixiure,

2. High depositian rate appiications whers rate s
the major consideration.

£ota e

Elecirode Size — The slecirode diameler salaclad far
Lincalm Tiny Twinans procadures 5 10 best compro-
mize betwean deposition rate, besd shape, flash
thraugh, penatration, etc. The available sizes ara; 045,
D52, 1A6", 584" arnd 332" (11, 1.3, 16, 20 and
2Ammt dismetars.

Constan! Yollage and Constant Current Oparation —
& nonstant voliags powar solUros 8 prefarred;

1. On high speed applications where speod s he
primi Conssdenalion,

2, For 348" (4 8mon) and amaller horizantal filksts,

3. For 576" [7F.8mm) and smaller flat fitleis,

The DC-E00, DC-650 PRO, DC-1000 ar DC-500 an
CY sub-arc, or gthes powsr sourcas in e constant
currani mode, ane prefered;

I, Oim high depasition rate epplicatione:

2. For maximum pansiration:

EQUIPMENT RECOMMENDATIONS

Thi following eguipment & recommendsd for new
installations: (1
1. MA-35 or NA-5S Automalic Welding Head (95:1
gear ratio) and Controd, Tha sobid stale conlrols
are convenient and werssetile with independent
adjustmant of
g Ineh spead,
by, "Crnothe fly" -or “not" atarting
c. A starting cirguit for contral of currart, valt-
age and timiryg {Opdicnad),
d. Grater current, crater voltags and timing
{Optional).
2 DC-800, DC-850 PRO, DC-1000 or DC-1500
Power Source — will perform n the canstant
voliags or constant current mode.

Thesg unifs leatune a ol angs haeostal Wb
resmabe contral capabillities, lne waliacs compen-

sation and adjusmable CUON on constant woliags,
These solid =Eie power sourcas have besen de
sigied In conjunetlon. with the Ting Twinarc
pracess to prowvide excsllent Bnd consistent re-
sults: They priovide the best degres of conirdd 1o
facilitale proceduse satting whean used with NA-3
ar BA-G automatic welding systamsa

3. Tiny Twinaro Cantacl Assembly (K128 — in-
chedes drive rolls, idier, wing reel and torch,

4. Ty Twinare Solid Wire Straightener (K281).

& Power sourcs 1o auiomatic control cable assam-
bhigs ard work cables.

M Coneull your Lincoln Representative for op-
Fomal Cheopiess,
For more information an submesrged arg weld-
ing zee Bullatins S604, 5632, 5640

The seriteabilily of & prodec] or siruciues whilizing this bype of Intarmation s and must be the sole responsibility of the
buitder/user. Many vadlablas beyond the control of the Lincoln Elciric Company afiect the resulls oblained in applying
this type of informadion. These variables imclude, but are nob [Emiled bo, welding procedure, plate chemhtnl, termperakure,
weldment design, Tabrication melhods and gervice reguirsmens.
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ELECTRIC

How to Make

TANDEM ARC WELDS

ADVANTAGES OF TANDEM ARC WELDING

Muay apphications that con be successfully welded with single electrods automatic equignicat can be mere
codndmmseally welded wath tandem are muslliple sectrode methods: The ceasom is simple. Two eleztrodes
feeding Do the same weld corry bigher total corrents thean a saophs cdectrode, Higler (ol curmment ingreases
depusil ales andfor speeds und redoces welding cosis, Another bencfil fregeenily pained with the tdedem
are welding 1w redeced distartion resulting from mnereased welding spesd,

LIMITATIONS OF TANDEM ARC WELDING

[Te combinaton of high iravel spesd, Targer weld puddle, mare involved sei-upd, and higher eqaipment
costs make maliiple are welding crpraciesl for the foflawing applications:

. Ahor! welds and small diametsr rovndabouis.

2. Insrallafions where [rdl,';l:ll:l'l: setaup chenges are required.
A Low volumc jobs that will nol justily eguipnent cosls.
4, Applicniions for which the heal input may be limited because of the mechanical progenty requirements
b the welcl metal or hear affecied rone
DC-AC DC-AC-AC Ery,
2 ELECTRODE TANDEM ARC -~ . | 3 ELECTRODE TANMDEM ARG L B
. R
Utilizes an NA-3 or MAS aulomuatic s Liilizes an MA-T or MA-3 autontadic ]
hend and D power sowrce Tor che feacd s o, ead ansd @ D07 power sousee for ke "_I B
are and an WA-S automatic head and Jof lead are and two MASL aulomatkse Erh
& eonslant currenl type AL power T hends and two constant curmeal Scolt il ;
sowroe for the trail clectrode. The LT- L) connected' lype AC power sources for A J
A6 dracior is recommended when max- ‘Ll;"'u e trail electrdes. :”::lill"-:_'_' |
sosunE podidbalily s reguared, :'I'l' .-__-" 12 I' W
Ui li
Advaniages
Advantages

I 33%etn 1005 hipher deposit mics and speeds than single
clectmde T on i good range of epplications:

a. Multiple pass welds.
b Single pasy butt welds on 10 paope and thicker stocl

o, Sinale pass Yto A 6d 10 2T i) korronea] Filleis
and Taps,

d Single pass o A 64 o B9 mmd R flkecs
i Lirge dhameter [407 (1 m)] minimum] rowndaboats,

2. Rest choboe for welding into & Mal Mo backing:

3, Electrode spacing aod conirols essy io ser for new
aprlicaiions.

4. Linc-Fill™ laage stickout echnigues increase deposit
rates and both wavel and wire faed speeds.

I Higher arc speeds amd depesit rates than two clectrode
DC-AC tandem are o d mgga lumied range of appli-
R
g, Multiple pass welds.
oS T T 9 0 LT mm) horizontal Gl and laps

CoWado N (ERT o ERL meead Man Tikleis,

o Single pasy et welds [example: fabricating ¥ 003
sl prpe at 125 % min. (12 midmin. i,

1o

- Unee elecinely spioimg and control scttings ane deces
e, repral wekds gre easy to make,

A The long puddle minimizes porosity wencenoies;

SE AT L 200 powcr sources Bdve Sonll connection 1ops fac-
tory instulied For easy converaion b DC-AC-A L welding,



EFFECTS OF ODPERATING VARIABLES

The effcets of operating variables described in belleun 8804 fag single clectmde submereed arc welding
alse apply to tandem prc ':mlding. Huowerver, Becauss tandem arc involves two or three socs welding in the
sitme pudidie, specal considesiiions are nesded 1o contrs] the interachion of the arcs for goed weld guality,

The DhZ lead arc polacity, current, valiape, travel speed, and wire size ave selected 10 control penstiration
and weld size, The vagiahles of the A0 il ores zre selecied 4o fll 1he bead o the desired size and b

produce the propes bead shaps and sppearanoe,

With the THC-AC-AC three arc system the trail (AC) slesirode is wsoally the sanse size o smaller than {he
middle [AC) wire, 2nd i1 opertes &1 the same or lower corrents, higher voltages. and the same electrade

ApACing.

FIXTURING

Wihen dezsipning and butlding fixtures for tandem are weld-
ing, nihraance must e made o permil mijussing electnode
angles and spacing v determinee the deal conditions Hor the
applicaticn. The heads muost be rigidly mounted 1o maiotain
The corredt posstions durng prodection welding,

POLARITY

Lot [0+ 3 Jead ape podanity for tidxatiuen peoetration. 1w
D0 = for bighes deposit cafes and less peoeiration,

AL s receaneresded Toe the il ares W mnameee Lhe arc:
Blow imtesaction between the arcs for casier sciup and weld-
10g,

CURRENT

Llaea hipher DO curoent lead ase (oo dsaxomnm 04l raes
conaistent with desired penctration,

Use seffeentl current for the &0 traal ares 6 [l the h=ad
o the desived size and eliminate undercut. Excessve cucrent
rEsis Inwavy edges

VOLTAGE

L'se lowe valtape @n the DT lead are, particalany w the V-
bt joings, for a stifY deep penetrnting nre; Increasing 1he
vollage inereases Bead widih, Excessve vollage prodeces
WAYY SEPLE.

Al AC gmail woftages for proper bead shaps and widih,
35 10042 vodts may o required for good wash-in particularly
om The thitd aire, Excessive voligge causes undercaiting.

TRAVEL SPEED

Fast travel speeds producs low peactration and & naoomw
head, Exeessive spend resulis in ondercot.

Encesaive slow speed allows weld metal 1o wash ander the
tend arc causing an ercafic ars and “rallaver” along the edges
of the hexd,

ELECTRODE SIZE

Eitlser 2 or ¥ {4000 4.8 nui) electoode 13 recommended
for the Jead wroin most appiications. Use the ¥ (4.0 mm
nime far deep penainetian, The drnl anc slecitodes ars usnnlly
smallicr than the lead awe electiode because they cary Jess
CLETRDL

—F Ari Trewal
| ARCIE ACTING DN
.Il:}h B " THE MOLTEN POOL,
. 1 An Iz prstsbla,
2 Bead wawy,
I Lacks persiratian

e

Travel spaed oo siow; kad arc valtage 103 Fgh, walding
dowriif; ar o far from canterdra on droumierants)
HEHITE,

. Redowar

Too gl 20eed May Cause Dueifac,

FLUX & ELECTRODE SELECTION

Basically, the fux and electrode is selected for tandem arc
welding for the same feadons i o sedecimd For sanple are
automatic welding

Ulue Tat gr TAD amd L-61 combinalion is recommended for
mast single pase applications. For bipl speed weldomg [over
Al inmin £33 mimin, )], 761 and E-60 are recammeaded.
Tal and Ll may also e used, For mpllipls pass welds on
plate over 17 (254 mm) theck, 860 and L-a1 ar YRG and L-
S0 should nsvally be weed

Ligcolaweld® 985 and 995 flux are recommended for sqpare
bt welding applications requiring ons pass pee side, Y984
fhe 15 designed for use with Lingoln L-30 or LA-S0 cloc-
frades. 995 flux f2 desigoed for wse wdth Tincoln
L-7 glectrode. Theee fluxes prodoce welds with msnial
butldup wnd gand penstration.

When best resislance b2 nitropen posodity and optinauns tme-
picl resislance are required on muliple pass welds, wee
ARON ffire ar MIL B00 flus with Le50,

FLUX DEPTH

Dieposit flus deep ceoieh hal the trail arc cocasionally
flashss throogh, Excessively decp fus vesubts i narmoms
ronagh bead,

Depasil 1he flax about 2° {5 [RETRT in Front of the lead we
i the Huax =cts as o mechanical trap preventing slag and
wild meral frem flowing foswind 1 interfere wilth the ares,



Thiz tx is aglicg a5 a darm hoding both slag
and metal fram lowing akead.

ELECTRODE SPACING

A S oo Ve (150 i 212 mm) spacing between eledinodes
15 mecommiensted, Closer spneing produces nacrow beads and
dieegn pemetratica, while wider spacing redeces penedration
and widens the bead, Spaciug alsa affeciy 2ro stabalisy, Res
duce spacing o eliminnde trail are instability caused by
ahiortngg am [he molien gl and incregss gmn;fng_ 1o zlim-
mate bead ane mstabity cawsed Gy malien mell or slag
mnaing under the arc.

Horizontal fliers wath 255 (9.5 mm] and lirper leg size ane
made with & spaciop of 37 (76,2 mun} o more, These are
more like thrze pass welds thon tondem arc welds, Witk this
wnly spacang, a [DC-ACTHT combimition may provide a
miope 2able third are than the DE-AC-AD sombimzion reg-
ammangded for mest applicaticns.

ELECTRODE STICKOUT

Mormal stwckool ol the @lectrmde Beiween the nozzles contact
nigrand the wark adams a1 abowl 4 (6. mm o small weids
and increases 1o aboul 27051 o) foi Lavge wealils,

SPECIAL CONSIDERATIONS
JOINT PREPARATION

I, Typacal poanis are shown oo Lhe skelches, Totad bevals
should never be leéss than 7 afler the plates bawe puelied
logeiber doe Lo the contraciion, Smaller bevels pnderout
amd frap slag Larper bevel amngles wasie weld metal.

.-""II El:"’lf'--\.\_ = E° .-"q"\-\.

= III_'JI; | : LI___/_|

Fan-oft tabs are regiired for most jobs sxcept rounda-
Bgtls. ‘Tabs shoold be osed 20 bk endds and shonid be
shaped like the joint. Make theay heavy enough 1o ensare
minimiumy arc disturbance ond weld them te both sides
Al the pmnt and the back-up b, ol ane 15 asecl Close
the finish #nd 10 provide s oeapnenie path o eedece ane
Bl

i

ALIGNMENT

Accuzae alipnunent s extramely wpportant, Check the fol-

lowing

I, The seam shoukd he aligeed wath the welching heads® lins
of travel sp adjustments during welding 2 unnecessiry.

2. The work shoukd be level across the-senm amd level along
e desggth ol the jeant,

i Spacs electrodes away from the wall of the prooeds & dis-
fnite ahean equeal tos the wadth of the Lrger wire, Prondide

Linc-Fill™ lpmp stickaut prosedunss merense deposition
mites and reduce coste for large welds o begwy plate. The
Fol48 noveele equapped with & K149 Linc-Fill exlension 1%
requured for pegper elecirade alignment with the joint.

ELECTRODE ALIGNMENT

For even edpes on most welds, the giectirodss moest be o
e, This must be maineained within =" (008 aumd. How-
cvier, - loreae el §51es welds noseiall wariaction pay b
nesded (o maintain the fog siez oo the vertical plats

NOZZLES

Clamp the nozzles topether with an inswlated clamp @ belp
maLntain elecimde alignment and spacing. Worn noezls
conthct 1ips cause Mhesalipaament sod aratic confact, Re-
plect worn conlact 1ips promptly.

WORK CONNECTION

The lacation of the work led conneciion 1o the work s
rarticulasly imporiant e sho welds, Connact both AC and
G wark Ieads i the stam of the weld, Hovwever, i hack
igow 15 desired 1 help keep metal from ranniog abead ol
e are, wald wvward e work Jesed connection,

FCR DEEP GROOVE WELDING

2 houtzenal adjustment on the welding heads = they
can be moved acress the joint for alignment

4. Manizin @ constant clectnode stickour B all passes, To

da 1his either ratecthe Beads o bovwer the wark aller sch
pass.

PREHEAT

Bzt be desermined on the basis of the base mretal chenainy
amel plate thickness. Cioverning codar must alsg bBe met.

L. Elsg the Lincola Pechear Calowlztor Lo estimate prehans
amd inferposs femperature.

L Freheat the entiee mece f pasiiole,
3

Allaw the plate 10 ool slowly after welding: Hest-treat
il reguinst,

Prebest and interpass femporalune btrol & recom-
mended for gptimom mechanical properiies, crack reeist-
snce and haidacss conatgel. This 1% particularly imporant
on multipls pass welds apd heavier plate. Job conditions,
previtiling codes, mgh resireind, alloy level and other con-
stdecalions may also reque preheat and interpass femper-
ature conirol

ROOT PASSES

Stople ares DO 4 ) welde are recommerded for the firse fow
posses o pel adequale ponclrata. I & biow 5% & serinGs
prioblent, miake these rool pesses with o sinple are AC,



BEAD SHAPE

Beads shoulil be algltly conves o prevent loopstudanil
cracking. Deposit split beads that ore nearly fat rather tnao
sl fllets on the sidewalls of The Jant

a1 . C

Fial o a'lg"ﬂﬁ f
Teaa i and cancave  Washed op % hazh nal guis fud waitth
(Bl pooT Sag reTouE aml canisv lso good sag recovsl|

CONTROL OF MOLTEN METAL

Wolien Mux and metal must eot ron abend of the are. The
fullowing is-a summary of the methids used W control the
malizn pook

I, Increase electoode spacing =lightly,
2. Incrcass travel speed.
3.0 Weld shgaily (29 pphill — sot downhilf,

4. Do pot atart on high spot @i the sian of the previons
tezad.

5, Lise proper alignment,
&, Lisz a foirly Jow yolage on ke Bad are anddor lewsirail

nrc current,
Thra wareceanilry of a product ar sisciurs ulznn this pe ol inkanetion & oo
Tmust ke e w0l reaponSbifty of the bulcerfuser. fiapy wanabks neon e
rantmd 8l The Lok Bacirie Compony affect the Fosuls cbddned & appiyric
this type obrdamation, TS sanaaks meksds, but ancnol lirited ko, welding
precodure, plats chamistey and lEmpaaiee walidmen deslgn, Toohcatdon
meihnds and sence euiTEmenie.
. aas 1
& LISTRIBLTED BY,
THE
LUNCOLMN ELECTRIC
COMPANY

Locsd Sokes and Ssvies through Cione
Subaldlarass and Hetriuiors
Coerastire L QAT 1908 L0
ELr e A6 sl
i TS T
VaES ST, hepia | oo inplsdincorm

Submerged Arc
C5.640 2/98
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