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STICK

Stick (SMAW) Electrode
Mild Steel, Cellulosic

FIEEEWEIA® 5P oo
FIEEtWEId® BP+ oo
FIEEEWEIA® 35 oo
FIEEtWEId® 35LS ...
Fleetweld® 180.... .
MUFEX® BOTO cooevvvvoiriiriisesssissessssssss s
MUFEX® BOTTC wovuiviiriiserisssiesssssissssss s A-7
Mild Steel, Rutile
FIEEEWEIA® 22 oo A-8
FIEEEWEIA® 37 oo A-9
FIEELWEIA® L7 oo A-10
MUFEX® BOT3D oot A-11
MUFEX® 70T v A-12
Mild Steel, High Deposition
JEEWEIA® T s A-13
JEEWEIA® 2 A-14
MUFEX® 702 oo A-15
Mild Steel, Low Hydrogen
EXCAlibur® 7018 MRE......oieivieseviisssiiesessssssssssss s A-16
Excalibur® 7018=T MR ..o A-17
Excalibur® 7028
JEEWEIA® LH=70 oo A-19
JEE=LH® 78 MR ..o A-20
LIiNCOIN® 70T8 AC ... A-21
Millennium Arc® 70718=T ..o A-22
MUFeX® B70T8 MR ....ooriineriiiesssiesesisssssssssssssssssessssssssssisasnns A-23
MUFEX® 7018 MR ..o A-24
Low Alloy, Cellulosic, Pipe
SHhIld-Arc® HYP+ oo ssessssies A-25
SHIBIA=AIC® 85 ... A-26
Shield-Arc® 70+ ...A-27
SHIEld=ArC® 90 ... ien A-28
Low Alloy, Low Hydrogen
Excalibur® 7018-A1 MR® ..o A-29
Excalibur® 8018-B2 MR .......ccociiineriiisessissssiisssssssssisssssinsnns A-30
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Excalibur® 8018-C1 MR®
Excalibur® 8018-C3 MR®
Excalibur® 9018-B3 MR®
Excalibur® S0T8M MR.......ccooiiviiiiisesissssssssiesssiessssssssinens
Excalibur® 10018-D2 MR®..
Excalibur® TT018M MR ...
CRrOMEL® TX oo
CRFOMEL® 2X oo s
ChIOMEL® 5 oo s
ChrOMEL® O s
Chromet® 9-BO.. .. ssion
Chromet® SMU=-N. ..o sesion
EQOTB-DT oottt
TUFMEL™ BNIB oo

MIG & TIG

MIG (GMAW) Wire
Mild Steel, Non-Copper Coated
SUPEIGHAE® S31iiiirieiereersn s sssss s B-1
SUPEIGHAE® SB..ovvvvrrviiercesssssesisessesssessessss s ssssssssneeees B-3

Mild Steel, Copper Coated
SuperArc® L-50°
SuperArc® L-56°
SuperArc® L-59°

MUFEMALIC® S3 irirrvvrvrrrrresvesseeeessssssesssssssssssssss s
Murematic® S4+ .
MIUFEMALIC® S6 w.vvvvvvrverieresnnessesnee s sssssessons
Low Alloy Steel
20O oo B-14
ERIOS-B3 ..o B-15
TeCh@lOY® 4130 e B-16
Low Alloy, Copper Coated
SUPEIAICT LA=T75™ ooooosssseessssesssssssssssssssssssssssssssssssssssssssssssnns B-18
SUPEIAIC® LA=G0™ ...oovoooiserersssisssissssssssssssssssssssssssssssssssssssssssnns B-20
SUPEFAIC® LA=TOO™....oorvverirreresiseeeessssessessssessssssssesssssssssssses B-22
SUPEIAIC® AK=TO oo sssssses B-24
Copper Alloys
SUPErGIaze™ SiBR.......cocisesesise e B-17
TIG (GTAW) Cut Length
Low Alloy Steel
2Ni...... .B-26
BOIVIO ottt B-27
OCIIMOV =N s B-28
LINCOIN® AK=TO% oo B-29
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LiNCOIN® ERBOS B2t B-30
Lincoln® ER80S-D2....
LiNColN® ERBOS-NiT....oivvieerienesiesssissssisssssiessssssssssssssssssssnnenes

LinColn® ERGOS-B3......ciirrririennnesrivessssssssssssssssssssesenens
Lincoln® LA-84.........
Techalloy® 4130

Mild Steel, Copper Coated
LINCOIN® ER70S=2 v sssssssssssssssssssssssssssssons B-36
LINCOIN® ER70S=6 ouvviierissesiissssssssssssssssssssssssssssssssssssssons B-37

METAL-CORED
GMAW-C Wire

Mild Steel
Metalshield® Clarity™ MC®-=707 ..o C-1
Metalshield® MC=6........rrssss C-3
Metalshield® MC®=706 ... C-5
Metalshield® MC-=7T0XLE ... c-7
MetalShield® Z°.....vveeenereees e -9

Low Alloy
Metalshield® MC®-8ONiT ... Cc-11
Metalshield® MCT=90 ... C-13
Metalshield® MC®-110.. C-15
Metalshield® MC®=120 ... C-17
Metalshield® MC®-6 BUy AMEIICA .oo..vveererieereernseersesnsereenens C-19
Metalshield® MC®-706 Buy AMEriCa....correereresnnereeenns C-21
Metalshield® MC®-80Ni1 BUY AMEriCa. ... C-23

FLUX-CORED

Self-Shielded (FCAW-S) Wire
Mild Steel, Flat and Horizontal

INNershield® NR =5, ... D-1
INnershield® NR=T3T ..o D-2
INnershield® NR-305 ... D-3
Innershield® NR®-311 ... ..D-4
INNErshield® NS-=3M ... D-5

Low Alloy, Flat and Horizontal
INnershield® NR®=3T7 Ni., D-6

Mild Steel, All Position
NNErshield® NR®=152 ...
nnershield® NR®-203-MP....
nnershield® NR®-2TT1-MP ...
NNErshield® NR®-232 ...
INnershield® NR®-232-H.......ccoiiieeeieeesiieessesssssesssesnnns
INnershield® NR®-=233 ...

Low Alloy, All Position
Innershield® NR®-203 Nickel (1%)......
Innershield® NR®-203 Ni C Plus-H
INNershield® NRT=207 ...
Innershield® NR®-208-H.. .
INNErshield® NRT=2T12 s
Innershield® NR-=440NI2 ...
INNErshield® NR =555 ......ccoiiirinesiesesesessessseessssssssissnnns

Gas-Shielded (FCAW-G) Wire

Mild Steel, All Position
URraCore® 360™ C7 T rieisiieeevisssssssssissssssssssssssssssissnnns
URraCore® 360™ M7 T eieeesesesiiessssssssessssssssssssssissenns
UltraCore® 7TA75 DUl
UIEraCore® 7TABS ..o
UIErACore® 710 v
URrACore® 7120 s
UltraCore® 712C-H Plus... .
URraCore® 712A80 ....reeeiieeeviesesiesssssssssssssssssssssssissnnns
UltraCore® 712A80-H......cicveeiieeerieeeeciesesceseseesssesssiess s
UltraCore® 712A80-H Plus. .
UltraCore® Clarity™ C71 LE covvvvviennrreeeisssssssssesssssssesssseenns
UltraCore® Clarity™ M71 LE
URraCore® HD=C ...
URraCore® HD =M. ssesssisssssssssssssssssssssisssenns
UIraCore® HD=12C ..
UIraCore® HD=12M ...
UltraCore® HD Marin@....coocvvceecvvvneessesesssisssssssssssssssisssssssssons
URrACore® SR=T2 ..
URraCore® SR=T2C .
URraCore® SR-T2M ....ciierieserissesiiessssssssesssiesssissssisssnns
UltraCore® TC 30.... .
Outershield® 7 TM ...
Outershield® 71 BNt ..
Murex® 71

Mild Steel, Flat and Horizontal
URFACOre® 700 .o
URrACore® 70M ...
URFACOIE® 750 i ssisss s
URFACOre® XP70....cveeeiieeesssessiissesissssssssssisssssssssssesssssssssisssenns
OULErshield® 70 ..
Outershield® XLH-70

Low Alloy, All Position
URraCore® 360™ C87T .. D-87
UIraCore® 360™ M8 T ... D-89
UltraCore® 8TNITATZS-H .. D-91
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UltraCore® 81K2A75-H LA LG oo E-20
UItraCore® 8TK2C-H.....cooieeseenrceseeeesesecesses s
ratore Flux for Seam Welding of Pipe

UltraCore® 8TK2C-H PIUS ..., , )

LincolnWeld® 76 1-PIPE™ ......ccoorreerisnessesnessesssessseens E-21
UltraCore® 8TK2M=H PIUS ..o ,

LINCOINWEIA® P223™ ... E-22
UltraCore® 9TK2C-H PIUS........ccccovviiiiiiiiiiiisccsscsssssnsssenscceceecenneen , R

Lincolnweld® SPX80™ ... E-23
UltraCore® 9TK2M-H PIUS .......cccccocoiiiiiiiiiisscsscessennnnnennccceeccecveeneenn , .

LiNCoINWeld® 995N™ ... E-24
UltraCore® T0TK3C-H PIUS ..o
UltraCore® 10TK3M=H PIUS .. oo High Performance/Alloy Flux
U|traC0re® 111K3C-H plUS __________________________________________________________ Lincoane|d® AXXXTO™ ettt E-25
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UltraCore® 12 1K3M-H PIUS.....cccccccoiiiiiiiiiississcessennnnenseccceceeveeneen 50./Id Wire .

o Mild Steel Solid Electrode
Cormet® 1 )

o LINCOINWEIA® L=50% ...covvvisinierreeeenssessssiesssssssessesssssssesssnees E-27
Cormet® 2 .

o LINCOINWEIA® L-56% ...oovvveersnreereveisssessssiessssssesssssesssssssesssnees E-28
Cormet 5 Lincolnweld® L-60 E-29
SUPEICOTE” FOT wovvvvvvvmmiisssssssssssssssses s ssssssssssssssssssssnssnsnssnns fnco AWEIE EmO s

LINCOINWEIA® L-B71% ooovvvviesrerevirnssssesssssessssssessssssssssesssnees E-28
Low Alloy, Flat and Horizontal LINCOINWEIA® oS3 oo E-29
U|tI’aC0re® 8ON|1C ............................................................................ D_131 L|nco|nwe|d® LA_7'] ____________________________________________________________________________ E_B’]
UItraCore® 80NITM ... D-133 .
Low Alloy Solid Electrode
LiNCoINWeld® AK=TO™ ... E-32
SUBM ERGED ARC LINCOINWEIA® L=70 v
LINCOINWEIA® LA=75 ..o
Flux LINCOINWEIA® LA=8T ..o
700 Series Active Flux LRCOINWeld® LAZSD
Lincolnweld® 760° Lincolnweld® LA-84.. o
Lincolnweld® 761° Lincolnweld® LA-S5.
Lincolnweld® 780° Lincolnweld® LA-90 oo
Lincolnweld"® 781" LINCOINWEIA® LA=92 1oovvvveeeeeeeeeeseeeseeseeereseseesseeeesessssssssssssseesssneens
800 Series Neutral Flux Lincolnweld® LA-93.......
LINCOINWRIAT 822 oo, E-5 Lincolnweld® LA-100
LINCOINWEIA® BU2=H" .....ooooeeeeeeeeeeeces oo E-6 TeChallOY® 4130 i
LINCOINWEI® BB0°.......iveeveereereeseessess s E-7 .
LINCOINWEID® BB5™......ooovvveeeeennisssscsiiiiiiicisissssssesesssssssssssiiieine E-8 CO_rEd Wire
LINCOINWEId® BBO™.....ovvveeriirrrerrivieisssssessiessssesssseessssssssenens M'.Id Steel .
Lincolnweld® 880M®. LINCOINWEI® LC=72 oo E-42
LINCOINWEIA® 882" ... Low Alloy
LINCOINWEIA® 888 .....ooooeveeeeeeoeeeeeeeeeeeeeeseeesseeeseeereseseesessssessseeessees LiNCOINWEIA® LAC-B2 ...cvveecviierereseeiesessissssesssssssssesssssssesinens E-43
LINCOINWEIA® B500™ ... oeeeveeeeeeereeeereeeeeeeeeeeseeeeeesesse s esseesesenes LiNCoINWeld® LAC-NIZ ..oivoreeeressesreesssesiesssesssesssesssesssessins E-43
Lincolnweld® MILBOO-H".......cccocvimerinneriienesicesesiiessssessssisssssisnnnes E-14 Lincolnweld® LAC=690......cccccmiimemiinerisssnssssessssesssssssssisens E-44
Lincolnweld® 812-SRC" ... E-15 GUIMOV =N i E-45
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Non-Copper Coated Submerged Arc (SAW) Electrode
Mild Steel Solid Electrode

Lincolnweld® EMergence™ 67 ... E-46

Lincolnweld® EMergence™ 73 ... E-47

Low Alloy Solid Electrode

Lincolnweld® EMergence™ 70 ... E-48
Lincolnweld® EMergence™ 81 ... E-49
Lincolnweld® EMergence™ 90 ... E-50

STAINLESS

Stick Electrode
Excalibur® 308/308L-15 ... F-1
EXCaAliDUIY 308L=T6 oo F-2
Excalibur® 308/308H=16.......cccuvvvimmrriineriinssiessssisssssssssnes F-3
Excalibur® 308/308L=17 ....cccooumrvviiimierriiesssssionssssssssssssssssssissses F-4
Excalibur® 309/309L-15 ..o F-5
Excalibur® 309/309L-T6 ..o F-6
Excalibur® 309/309L-17 . F-7
EXCAlDUr® 310-T6 it F-8
Excalibur® 312-16.......... ...F-9
EXcalibur® 316/316L=15 ... F-10
EXcalibur® 316/316L=16 ... F-11
EXCAlibUur® 316/316L-17 ..o F-12
EXCAlbUr® 320LR-T6...civeicriiieresesiisssssse s F-13
EXCAlDUI® 330-T6 v F-14
EXCANDUI® BA7-T6 oo F-15
EXCAlIDUr® 385-16 ... F-16
EXCAlIBUr® L10-16 v F-17
Excalibur® 4TONIMO=T6...cccoirirviireriiisssiesesssssesssisssisssinnnns F-18
EXCAlDUI® 630-T6 v
Excalibur® 2209-16...
EXCAlDUI® 259416 ..o
ET6.8.2- 15 s
Supermet™ 16.8.2 .....
THEIMEE™ 22H oo
Thermet™ 25.35ND ..
Thermet™ 35.45.ND .
Thermet™ O0ND ...
Thermet™ HPAOND. ...
Thermet™ HPSOWCO ... F-29
UIramet® B08LEF ... F-30
URramet® 3T6LCF ... F-31
UItraMet B™ 316 NF ..o F-32

MIG Wire
Blue Max® MIG 307 MOD ... F-33
Blue Max® MIG 308H ... F-34

TABLE OF CONTENTS

Blue Max® MIG 308LSi......cveriieneriiesesieserissesssssesiessssssssseesesies F-35
Blue Max® MIG 308L ... sseesesien F-37
Blue Max® MIG 308LCF ... F-38
Blue Max® MIG 309LSi..........ervieeeerrviessessissssessssssesssisssesssio F-39
Blue Max® MIG 3001 .....covvieeeriesssiesssisessssssisssssssssissssins F-41
Blue Max® MIG 309LM0O_MOD .....ccocovmereniseressiessisssiessinnnes F-42
Blue Max® MIG 310 ssessesies
Blue Max® MIG 312 ssessesies
Blue Max® MIG 316L.....
Blue Max® MIG 316LCF
Blue Max® MIG 3T6LSIu....oicveiiseriiesesissssisssssssssisssssssssissssons
Blue Max® MIG 3T7L cvcriieeeiiesesesesiesssissessssssissssssssssessssies
Blue Max® MIG 320LR ...
Blue Max® MIG 330.....rerieneeiiesesiesesissessssssissssssss s
BlIUE MaX® MIG 347
Blue Max® MIG 385.......ccviisniissssissssisssssssssisssssssssisssins
Blue Max® MIG 40SND. ..o
Blue Max® MIG 410 .ereeriesesessssesssisssssssssissssssssssssssien
Blue Max® MIG 4TONIMO ... sreesenien F-56
Blue Max® MIG 420... .
Blue Max® MIG 630.......ccccmvrrnnessissssssssessissssesssssasssssios
Blue Max® MIG 2209
Blue Max® MIG 2594 .
Lincoln® Red Max™ 308LSi ....c..irieeeriissesiesssisesssssessossesins F-61
Lincoln® Red Max™ 3009LSi ... F-63
Lincoln® Red Max™ 3T6LSi ... F-65
MUFEX® BO8LSH ..o F-67
MUFEX® 30GLSi v sien F-68
MUFEX® 3TELSI v e F-69

Flux-Cored (FCAW-G) Wire

UIEraCore® FC 308L....rririeeessessessssssessesessnsesssnees
UltraCore® FCP 308L
UIEraCore® FC 309 cuvurririessissesseseisssssssssssssssssssssnees
UltraCore® FCP 309L
URFACOIE® FC 3TOL vvviveveceviimiissssssssssssssssssesesessssssssssesssssesennnns
UltraCore® FCP 316L
SUPErcore™ 308LCF ...
SUPErCOre™ 3TELCF ...
SUPEICOTE™ 347 v s
Supercore™ 2205P.... .
SUPErCOre™ 2507 ...
SUPErCOre™ 2507P ...
Supercore™ 308HP .. .
SUPEICOrE™ 3T7LP oo

SUPErcore™ LATONIMO e F-89
SUPErcore™ 16.8.2P ... F-90
Supercore™ ZTO0XP ... F-91
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Lincolnweld® 308/308L ... F-92 Blue Max® Orbital TIG 308/308L......cccccomvvvieerrieseriisserieserionnns
Lincolnweld® 308/308H ... F-93 Blue Max® Orbital TIG 309/309L...
Lincolnweld® 308/308LCF ... F-94 Blue Max® Orbital TIG 316/316L ...,
Lincolnweld® 309 LMO_MOD ... F-95
LINCOINWEID® 3101 F-96
Lincolnweld® 309/300L .......ccooucvvneceviiiesessvssssessisssesssssssesses F-97 N I c K E L
LINCOINWEIA® 316/3T6L oo F-99  Stick (SMAW) Electrode
Lincolnweld® 316/316LCF ..., F-101 TOCR RO 55 oo G-1
LincolnWeld® 317/3 171 oo F-102 Tech-ROA® QO G-2
LincolNWeld® 320LR ... F-103 Tech-ROA® 112 oo G-3
LINCOINWEIA® 347 ..o F-104 Tech-Rod® 112LF@ G-
LINCOINWEIA® 385.....ovovvvesssvrssseessssss s F-105 Tech-Rod® 117
Lincolnweld® 410NiMo.. .F-106 Tech-Rod® 122
LiNCOINWEIA® 630.....iieveerieeessesssesessiss s Tech-Rod® 141
Lincolnweld® 2209 Tech-Rod® 182
Lincolnweld® 2594 . Tech-Rod® 187
L Tech-Rod® 190

Submerged rc
Lincolnweld® P2000™.... B e .
Lincolnweld® P2007 ™ ... F-112  MIG/TIG/SAW Wire
Lincolnweld® ST=T00™ ... F-113 TECNANIOY® 55ttt

TIG Cut Length TOCNRIOY" 99
LINCOIN® ER308/308H .o Techalloy” 208... "
LINCOIN® ER308/308L v TOCRANOY" 276
Lincoln® ER308/308LCF ... . TOCNENOY" B3
LINCOIN® ER309/300L e TOCNRIOY" 18
S TEChllOy” 606 .
S A ——
LINCOIN® ER3T6/316L 1o TOCNANOY" O
Lincoln® ER316/316LCF TOCNANOY" B2
LINCOIN® ER317/317L s TOCNENOY” 718
LINCOIN® ER320LR v TOCNRIOY" B25
Lncoin Bty TECHEIIOY" X o
LINCOIN® ERBBS s F-125  Flux-Cored (FCAW-G) Wire
|_il'1CO|I'1® ERZOOND ..o eeee e ee et ene s eenenes F-126 SUDEI’COI’E® B2 P oo G-26
LINCOIN® ERATO oo F-127
Lincoln® ERATONIMO ....ucvivieeisesissesssssiss s F-128

LINCOIN® ERB30 oo HARDFACI NG

Lincoln” ER2209 Stick (SMAW) Electrode
Lincoln® ER2594

ER168.2 F3p  cobalt
TS mmmm—————0yym—n—m——, e Weartech® WT-1 SMAW
Metal-Cored Wire Weartech® WT-6 SMAW
PRIMALLOY ™ Tos09TT oo F-133 WearteCh® WT=12 SMAW ooveeeoeeoeeeoeoeoeeeeoeeoeeoeeeeeeeee oo
PRIMALLOY ™ To2s39T 0 oo F-134 Weartech® WT-21 SMAW...
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Build-Up
Wearshield® BU ... sssieessissssesssesssessssnies H-5
Metal-to-Metal Wear
WeArshi@ld® M. H-6
Wearshield® Mangjet®..........ns H-7

Severe Impact

Wearshield® T5CIMN ... seesseenes
Wearshield® FROG MANG® ..
Wearshield® Super RQII™ ...
Abrasion and Impact
Wearshield® ABR ... H-11
Wearshi@ld® Ll ... H-12
Metal-to-Earth Wear
Wearshield® ME ... H-13
Severe Abrasion
Wearshield® B0.........coiriieeiiesercesesees s H-14
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Maintenance and Repair
Blue Max® 27100 ......ovveienriiensiesrissseesossssssesssessssessssessssssssssssnns H-16
TIG (GTAW) Cut Lengths
Cobalt
WearteCh® WT=1 TIG .o H-17
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Weartech® WT-60 TIG .....coernerieesesesiesssessiessiessssssssssensiens H-24
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(IR Tl £ S 0 C OO H-25
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Weartech® WT-6 GMAW-=-Co.....cccovmriveriinriensisnrcessssssssesssessions H-27

Weartech® WT-12 GMAW-=-C.....ccooerivercirerieneceneiessisesessiesssessions H-28
Weartech® WT21 GMAW-C ..H-29

Metal-Cored Submerged Arc Wire
Build-Up
LINCOME® 30-S5 iiitirerriviisssssessssesssssse s H-30
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Metal-to-Metal, Build Up

Lincore® 32-S
Lincore® 35-S
Metal-to-Metal
LINCOTE® LO=S oo H-33
LINCOTE® L2=S it H-34

Roll Rebuilding, Build Up

LINCOTE® 20 H-35
LINCOTE® 4130 covivvvicerisssiesesissssssss s sssssss s H-36
LINCOT@T 8620 ...vuvvievieeiieeesisssssss s H-37
Roll Rebuilding, Metal-to-Metal

LINCOTE® AT0 ciivvieevieeeriessseses s H-38
LiNCOre® ATONIMO ..o H-39
Lincore® 423L......

Lincore® 423Cr

(] Talo {75 O OO
Lincore® 414N
Lincore® 423N

[Tl (=R 1 1 N
Lincore® 102W
LINCOrE® TOZHUC v H-46
Flux-Cored (FCAW-G) Wire
Build-Up
LINCOME® BU=Govovvievieseiesesiissssss s sssssssssssssisnens H-47
Metal-to-Metal
LINCOIE® 55-Guuriririecreeinssiessses s H-48
Flux-Cored (FCAW-S) Wire
Build-Up
LINCOIE® BU ..ot asssssssnns H-49
(] Talo < 1 T OO H-50
Metal-to-Metal
Lincore® 40-0
(] Talo (< Lo T
[ Talo = IS P H-53
Severe Impact
[N Tlo (= Y/ H-54
LINCOrE® T5CIMN oo H-55
Lincore® FROG MANG® ......oocvievvveneeioessvessssisssssisssssesssssssssinnnns H-56

Lincore® Super Rail™

Abrasion Plus Impact
LINCOTE® 50 uvvriuevesisereessisesssssseesssssssessssssssessssssssssssssssssssssssssssens H-58
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Severe Abrasion
LINCOIE® B0-0 w..cvvvocrviissessissessssssssisssssssss s
Lincore® UltraK
LINCOME® 650 ..vivvserississssssesssssssssssssss s
LIiNCOre® BCR=0 ..ot sssssssssssssisnens
LiNCore® BNB-0......ccoocviiiiieeerieeesiiiesssesssssssssssssssssssesssssssssissens
Lincore® GAatorback=0 .........cveiinsssssssssssssssesssions
Lincore® GAatorback=S ...
LINCOre® UIEra R oo
LIiNCOTE® TICOIE v
Weartech® SHS® 9800U ...
Weartech® SHS® S700U ...
Weartech® SHS® 9192U....
Weartech® SHS® S500U........uvivinseiisesssissessissssssssnsnns

Submerged Arc (SAW) Flux
Hardfacing
LINCOINWEID® A=96-S.....oeiivvviereriiessesiesssssesss s
Lincolnweld® H-535™
Lincolnweld® H-560™

Neutral Flux
(IR Talo] LY 7= o < 0 i OO
LINCOINWEIA® BO2° ...

Hardbanding Cored Wire
Severe Abrasion
Weartech® Guardian® HB ...
Weartech® GUArdian® CF......o.vviinsesessesssessssssssseons

Wire Arc Spray
Severe Abrasion
Weartech® SHS® 7570W.....ciirieeeceeesiceeessessesisssssesssesons
Weartech® SHS® 8000W ...
Weartech® SHS® S172W ...

Thermal Spray Powder
Severe Abrasion
Weartech® SHS® 7574HV ...
Weartech® SHS® 8000HV ...
Weartech® SHS® S172HV ...

Plasma Transferred Arc Weld Powder (PTAW)
Severe Abrasion
Weartech® SHS® 9290P ...
Weartech® SHS® 9700P ...

ALUMINUM & CAST IRON

Aluminum
MIG Wire
SUPEIGIAZE® BOLS ..o sssssssssessens -1
SUPEIGIAZE® LOLT .oovvvversiseeeriviisssssesssssesssssss s -2
SUPEIGIAZE® 5TB3...ccccuviimiriiiisssssssssssssssesssssssssssssssssssesssssnesnsenns -3
SUPErGIaze® HD 5183 ...vieersssississssssssssesssssssssssssssssnsnnns I-4
SUPEIGIAZE® 5356 ...vvvvrierveriinereisnnessesnssssssssssesssssssssssssssssssessess I-5
SUPErGIAZE® HD 5356 w.ucvvevierecineeresinessesssessssssssssssssssssssansssess -6
SUPErGIAzZE® 5356 TM™ ....coirvvnrrrernessssssessesssssssssssesssssnessens -7
SuperGlaze® HD 5356 TM™.......omirsisesssssssseesssnnns -8
SuperGlaze® 5554
SuperGlaze® 5556
SUPErGIAZE® HD 5556 w..cvverirrerineeriesssessisssessssssssseessssssesssenes [-11
TIG Cut Length
SUPEIGIAZE® LOL3 ..oovvooeeriveinissssesesssessssss s 1-12
SUPEIGIAZE® 5356 ....cccvevvvmriiriiissssssssssssssssseesessssssssssssssssessesessinnnns [-13
Cast Iron
Stick Electrode
FOITOWEI® oo -13

Additional Information
Typical JoINt DESIGNS ..o
Typical Operating Procedures

PIPELINER®

Stick (SMAW) Electrode
Mild Steel, Cellulosic

PIPEINEI® BPH .oooovieciirieesie s J-1
Mild Steel, Low Hydrogen

PIPEIHNEI TOP ...ovvviceiriiise i -2
Low Alloy, Cellulosic

PIPEINEI® 7P oo sssssssssssssssssssnns -3

PIPEINEI® BP .vvvitiecriviiesinse s sssssssssssssss s ssssesnns -4

PIpEliNEr® ArC 80 ..ocvrvveriseeresnseeesissse s -5
Low Alloy, Low Hydrogen

PIPEIINEIT TP .. -6

Pipeliner® LH-D8O.......ccoimmrrrerrrrermnnersesinnsessssnssssessssssssssssssssssees -7

PiIpeliner® LH-DO0......cccuurririinsesssssesssssssesssseessssssssssssesnns )-8

Pipeliner® LH-DTO0 ........orririeninnssssesessissssssssseesssssssssssssesnns J-9

PIPEIHNEI® TGP oo J-10
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POWER GENERATION Submerged rc ()
& NUCLEAR Flux & Wire Combinations

Low Alloy Steel
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Mild Steel Mild Steel
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INTRODUCTION

Lincoln Electric is focused on helping companies make their welding operations more effective, more efficient and more
profitable. We are dedicated to two equally important goals: exceptional quality and exceptional service. Our field support
team — with hundreds of field sales engineers and thousands of knowledgeable and responsive Lincoln Electric
distributors in countries all over the world — is the largest in the industry. Lincoln Electric's innovative thinking,

fresh approach to design and a quality-first attitude presents our customers with worldwide strength and support.

INDUSTRY-LEADING CONSISTENCY

Consistency is critical to the strength and appearance of every weld. Lincoln Electric quality starts with superior
materials — incoming raw steel slated for use in consumables is analyzed for chemical composition, checking more

than 20 different elements before being cleared for production. The result is a line of weld consumables that are reliably
uniform in diameter and chemical composition. In fact, Lincoln Electric standards are considerably more restrictive than
AWS requirements.

BETTER MANUFACTURING SYSTEMS

Lincoln Electric employs the most technically advanced and carefully monitored manufacturing
and quality control systems in the welding industry. The result is a line of weld consumables
that are reliably uniform.

INDUSTRY SOLUTIONS

Lincoln Electric is committed to developing welding solutions that meet the unique needs of our customers, worldwide.
Becoming Lincoln Electric’'s global partner provides your company with specialized, industry-tested equipment and
consumables created to meet industry specific welding requirements. Whether your company manufactures pipelines,
wind towers or offshore ail rigs, choosing Lincoln Electric ensures maximum productivity, quality and profitability for
our customers.

THE SYMBOL OF DEPENDABILITY

Our stick electrodes have been the number one choice of fabricators for over a century. They are easily identified by
three dots, which are a symbol of quality, consistency, and unparalleled welding expertise. When only the best will do,
there is no substitute for a Lincoln Electric stick electrode.
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Q LOT CERTIFICATIONS

CERTIFICATION TO MEET YOUR NEEDS

P Lincoln Electric offers three levels of Q Lot Certification. While each is indicative of a unique set of tests,

o traceabilities and records, all Q Lot Certs share a common heritage grounded in chemical composition control and
Lincoln Electric's Six Sigma driven production system. No matter which Q Lot Cert you require — from our standard

Q1 Lot® Cert to our comprehensive and exacting Q3 Lot® Cert, you get the peace-of-mind that comes from knowing

CERTIFICATION]  that you can count on the performance of your welding consumables.

Lincoln Electric standard ISO manufacturing system . . .
Certificates of conformance . . .
Lincoln Electric Q Lot number on product meets AWS A5.01 lot definition requirements . . .
Link Q Lot number to certificate of conformance . . .
Traceable to Lincoln manufacturing date, shift and operator . . .
Recorded flux/mix chemistry . . .

Items below represent additional agency requirements for testing and traceability

Independent verification of records . .
Recorded steel chemistry . .
Lot control number per a specification (ASME code, for instance) . .
Testing per specification (when required) . .
Independent verification of all tests . .
Test results traceable to Lincoln archived records g .
Certification with test results issued to customer .
Certification with test results traceable from Lincoln Electric to customer .
Lincoln Electric keeps records on file .
Certification issued to customer .

Lincoln Electric's Quality System is derived from controlled chemical composition of steel. Our Q Lot System is comprised of
three comprehensive levels:

Q1 LOT® - Lincoln Electric's standard manufacturing and Quality Assurance System. We start by evaluating the raw materials, analyzing
the nose and tail end of each green rod coil for chemical composition ensuring it meets Lincoln's stringent requirements. Our tight
tolerances go beyond AWS requirements to ensure consistency in product chemistry, mechanical properties and operation. Providing
traceability to the date of manufacture, operator, line and shift.

Examples: Standard commercial products. Products have and AWS certificate of conformance.

Q2 LOT® — Comprised of Q1 Lot®, plus archived lot controlled records of in-process testing and manufacturing, as well as actual and
deposit composition test results of the finished product. Providing traceability to the date of manufacture, operator, line and shift.

Examples: Stainless, Nickel, Pipeliner® and all Batch Managed Inventory. Products have Certified Material Test Reports (CMTR's, 3.1)

Q3 LOT® — Comprised of Q2 Lot®, plus special testing requirements and archived records for a specific shipment or customer. Product
is made to order per customer’s requirements.

Examples: Military and Nuclear certification. Products have Certified Material Test Reports (CMTR's, 3.1)
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EN CERTIFICATIONS

EN 10204
INSPECTION DOCUMENTS

Type 2.1
States "Products are in

compliance with requirements
of the order (WITHOUT any
test results).

TESTING LEVELS PER AWS A5.01
FILLER METAL PROCUREMENT GUIDELINES

Schedule F

The level of testing shall be the manufacturer's standard.
A statement, “the product supplied will meet the
requirements of the applicable AWS standard, when tested
in accordance with that standard” and a summary of the
typical properties of the material, when tested

in that manner, shall be supplied upon written request.

EXAMPLES OF
LINCOLN ELECTRIC OPTIONS

Lincoln Electric "3 year” Certificate
of Conformance applicable to a
Q1 Lot®.

Type 2.2
States "Products are in

compliancewith requirements of
the order (includes non-specific
test results — NOT ACTUALS
from the lot in question).

Schedule G

Test results shall be supplied from any production run of
the product made within the twelve months preceding the
date of the purchase order. This shall include the results
of all tests prescribed for that classification in the AWS
standard.

Lincoln Electric "1 year” Certificate of
Conformance applicable to a Q1 Lot®.

Type 3.1
States "Products are in

compliance with requirements

of the order and includes ACTUAL
test results for some
requirements, but not all.

Schedule H

Chemical analysis of each lot shipped shall be supplied
by the manufacturer. The analysis shall include those
elements prescribed for that classification in the AWS
standard”

Lincoln Electric "Q1 with Schedule H”
Certificate of Actual Results on each
S4 lot of SAW wire. Lincoln Electric
"Q2" Certified Material Test Reports
for stainless products.

Schedule |

Actual results of the tests called for in Table 2 of AWS
A5.01 shall be supplied by the manufacturer for each lot
shipped. These tests represent a consensus of those
frequently requested for consumables certification;
however, they do not necessarily include all tests
required for Schedule J. The tests shall be performed as
prescribed for that classification in the AWS standard.

Lincoln Electric "Q2" Certified Material
Test Reports for products such as
Pipeliner® brand.

Schedule J

Actual results of all of the tests prescribed for that
classification in the AWS standard shall be supplied by
the manufacturer for each lot shipped”

Lincoln Electric "Q2" Certified Material
Test Reports for stainless solid wires
such as BlueMax® MIG, Lincolnweld®
stainless subarc wires, and Lincoln®
stainless cut length products.

Schedule K

In addition to, or in place of, any of the tests called for in
the AWS standard, the purchasermay require other tests
(such as testing after a specified heat treatment). In all
such cases, the purchaser shall identify on the purchase
order the specific tests that are to be conducted, the
procedures to be followed, the requirements that shall
be met and the results to be reported by

the manufacturer.

Lincoln Electric "Q3" Certified Material
Test Reports to specific customer
requirements. Lincoln Electric "Q1
with Schedule K" Certificate of Actual
Results for composition on each lot
of SAW flux.
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CATALOG USE

1 CATALOG SECTION

R GUIDE

(€3
PIPELINER® MIG (GMAW) WIRE

2 BRAND NAME
3 PRODUCT CATEGORY SECTION —

PIPELINER® 70S5-G

—— Mild & Low Alloy Steel Pipe = AWS ER705-G

KEY FEATURES

5 KEY FEATURES

8 WELDING POSITIONS

» Root pass capability up to API Grade X100 and hot, fill
and cap pass up to X70 grade pipe

» Good back bead shape on STT® root passes

» Q2 Lot® - Certificates showing actual wire composition
and actual mechanical properties available online

» Low silicon level for minimal clean-up

= PraTech® packaging system

———+—— WELDING POSITIONS

CONFORMANCES

AWS A5.18/A5.18M: 2005  ER70S-G
ASME SFA-A5.18: ER705-G
EN ISO 14341-B: GLOAZCSZ

TYPICAL APPLICATIONS

= Root pass welding of up to X100 grade pipe
= Hot, fill and cap pass welding of up to X70 grade pipe

INTRODUCTION

4 CLASSIFICATION
6 CONFORMANCES

7 TYPICAL APPLICATIONS

9 SHIELDING GAS

Al SHIELDING GAS

100% CO,
75-95% Argon / Balance CO,
Flow Rate: 30 - 50 CFH

DIAMETERS / PACKAGING
Diameter 101b (4.5 kg) Plastic Spool 251b(11.3 kg) Plastic Spool
10 DIAMETERS & PACKAGING i (mm) (Vacuum Sealed Foil Bag) (Vacuum Sealed Foil Bag)
0045 (1.1) ED030904 £D030905
MECHANICAL PROPERTIES"™ - As Required per AWS A5.18/A5.18M: 2005
Charpy Vi-Notch
Yield Strength® Tensile Strength Elongation 1 (ftelb)
MPa (ki) MPa (ksi) [ @-29°C(-20°F)
11 MECHANICAL PROPERTIES i - AWS ER705-G
As-Welded with 100% CO, 400 (58) min. 485 (70) min 22min. Not Specified
Typical Results®
As-Welded with 100% CO, 405-425 (59-62) 510-40 (74-78) 24-26 54-81(40-60)
[ WIRE COMPOSITION - As Required per AWS A5.18/A5.18M: 2005
% ‘ “Mn ‘ %si ‘ % ‘ w» ‘ %y
12 WIRE/DEPOSIT/CHEMICAL Requirements - AWS ER705-G Not Specified
COMPOSITION Typical Results" 0.05-0.15 ‘ 0.80-140 ‘ 030-0.60 ‘ <002 ‘ <002 ‘ <002
[ TYPICAL OPERATING PROCEDURES
Diameter, cTwp Wire Feed Speed Voltage Approx. Current Melt-0ff Rate
Polarity mm (in) (volts) (amps)
13 TYPICAL OPERATING m/min (in/min) e/t (/i)
1.1 mm (0.045 in), 12-19 32-127 15-6.0
PROCEDURES oC+ (1/2-3/4) (125-500) 19-30 1457340 (34-132)
18 “CTWD (Contact ibtract 1/4 in.

394 | www

Refer to the top of each page for a reference to the consumable category.

The name of each product appears in the top left or right corner of each page.

Each consumable section of the catalog has subcategories to further define each product.
AWS or EN classification.

Top features of each product.

Every specification and conformance to which the product is tested.

List of where customers typically use product.

Flat and Horizontal or All Position capability.

W 00 N O U1 & W N =

Recommended shielding gas in order of performance and (where applicable).

-
o

Diameters and packaging available for each product (manufactured to the unit of measurement listed first).
11 Details the AWS mechanical property requirements and typical test results for each product’s weld deposit.
12 Details the AWS chemical composition content requirements and typical wire composition or deposit composition results.

13 Recommended operating ranges and resulting melt-off and/or deposition rates for each product diameter.
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DISCLAIMERS

TEST RESULTS

Test results for mechanical properties, deposit or electrode composition and diffusible hydrogen levels were obtained from a weld
produced and tested according to prescribed standards, and should not be assumed to be the expected results in a particular
applicationorweldment.Actualresultswillvarydependingonmanyfactors,including,butnotlimitedto, weldprocedure, platechemistryand
temperature, weldment design and fabrication methods. Users are cautioned to confirm by qualification testing, or other appropriate
means, the suitability of any welding consumable and procedure before use in the intended application.

CUSTOMER ASSISTANCE POLICY

The Lincoln Electric Company is manufacturing and selling high quality welding equipment, consumables, and cutting equipment.
Our challenge is to meet the needs of our customers and to exceed their expectations. On occasion, purchasers may ask
Lincoln Electric for information or advice about their use of our products. Our employees respond to inquiries to the
best of their ability based on information provided to them by the customersand the knowledge they may have concerning the application.
Our employees, however, are not in a position to verify the information provided or to evaluate the engineering requirements
for the particular weldment. Accordingly, Lincoln Electric does not warrant or guarantee or assume any liability
with respect to such informationor advice. Moreover, the provision of such information or advice does not create, expand, or
alter any warranty on our products. Any express or implied warranty that might arise from the information or advice, includingany
implied warranty of merchantability or any warranty of fitness for any customers' particular purpose is specifically disclaimed.

Lincoln Electric is a responsive manufacturer, but the selection and use of specific products sold by Lincoln Electric is solely
within the control of, and remains the sole responsibility of the customer. Many variables beyond the control of Lincoln Electric
affect the results obtained in applying these types of fabrication methods and service requirements.

Subject to Change - This information is accurate to the best of our knowledge at the time of printing. Please refer to
www.lincolnelectric.com for any updated information.

IMPORTANT INFORMATION ON OUR WEBSITE

Consumable AWS Certificates:
http:/www.lincolnelectric.com/LEExtranet/MyLincolnCerts/site/default.aspx
D1.8 Certificate Center:

http:/www.lincolnelectric.com/LEExtranet/MyLincolnCerts/site/awsd.aspx

Material Safety Data Sheets (MSDS):
http:/www lincolnelectric.com/en-us/support/msds/Pages/msds.aspx

ANSI Z249.1, E205 Safety Booklet:
http:/www.lincolnelectric.com/en-us/education-center/welding-safety/documents/e205.pdf

More Welding Safety Materials can be found at:
http:/www:.lincolnelectric.com/en-us/education-center/welding-safety/Pages/welding-safety.aspx
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SMAW CONSUMABLES

STICK

Stick (SMAWW) Electrode

Mild Steel, Cellulosic Low Alloy, Cellulosic, Pipe
FIEEEWEIT SR A GHOId-ArC HYP4 o A-25
Fleetweld® 5P+ . A-2 Shield-Arc® 85, A o6
FleetWE|d® 35 A_3 Shield—AI’C® TOF oo A-27
Fleetweld® 35LS ... A-4 Shield-Arc® 90, ... e
Fleetweld® 180 .. ...cuvririieriieeeriesseesessssssessessiess A-5
Murex® 6010.... A6 Low Alloy, Low Hydrogen
MIUFEX® BOTTC coovrrreeooooeeessosseseeseseessssssssesssseseessssseseesssssessssssees A-7 Excalibur® 7018-A1 MR®......cccoouviiimmermmieensesssseseeninnns A-29
Excalibur® 8018-B2 MR ......cccccooueviiiennriiisnnriissssisssssienn A-30
Mild Steel, Rutile Excalibur® 8018-CT MR®.......ccoovviereeenrrcenerceneriessesssenesoone A-31
P YN T=) (6 S A-8 Excalibur® 8018-C3 MR®.......cccouuiimmreernieensssesssseseerinens A-32
Y= AT T= (o s A-9 Excalibur® 9018-B3 MR .......ccccoovrvviiimmreeiinseesressnsnesessnns A-33
oY= Y= o 7 A-10 Excalibur® 9018M MR ........oeivrrreviraneeessssessesssssesessnns A-34
MIUFEX® BOT3Dcovvrreeeoooeeesooseeesssseseesssssssessssesessssssessseseessssanes A-11 Excalibur® 10018-D2 MR..........cconimmmerrmrieinnsesssseseerinnns A-35
MIUEEX® 70T b oo A-12 Excalibur® 11018M MRC.......oooeiereceerecenercesercessiessseseseone A-36
ChIrOmMEL® TX v s s snssens A-37
Mild Steel, High Deposition ChrOMEet® 2X oo A-38
JEEWEIA® T oo A-13 (@10 =] A-39
JEEWEIA® 2 1o A-14 Chromet® 9. A-40
VIUFEX® 702 seseessssssessssesessessseesssseesssssnes A-15 Chromet® 9-B9 .....ccciiiririnesssseseesssesssseseesennns A-41
Chromet® OMV=N .....cccciiimrrirrmrrriesmsssessssssssssssssssssssssens A-42
Mild Steel, Low Hydrogen [ESX0IEHD) ) coococcccceccoceesescsessrrsssssrrmmmoooooooooooeceececccececeeecerscrsssssrsss A-43
EXCAlDUr® 7018 MR .....oovoccieesereevvvviessnssesssesessssssssesssssenes A-16 TUFMEL™ 3NEB v A-L4
Excalibur® 7018-1 MR? ..o A-17
EXCAlIBUI® 7028 ... A-18
JEEWEIA® LH=70...ccvccvvririseeriisssesrisssssissssssessennens A-19
JEt=LH® 78 MR®....oooiiiiiieirriiiinsssssssssiesssssssssesess s A-20
LINCOIN® 7018 AC. ... irriiesnireriiseeriesssesssessssssssssssessessons A-21
Millennium Arc® 7018=T ... isseesrisssesesssseeseesrons A-22
Murex® B70T8 MRP.....cc.miiiinrisssiisssissssisssesssss A-23

MUFeX® 7018 MR......vvviiniverieeriesssssssisssssesssseessessns A-24




FLEETWELD’ 5P

Mild Steel, Cellulosic = AWS E6010

KEY FEATURES CONFORMANCES
= Deep arc penetration AWS A5.1: E6010
= Light slag with minimal arc interference ASME SFA-AS.1: E6010
Excellent vertical and overhead capabilit ABS: £6010
P ¥ Lloyd’s Register: 3M
CWB/CSA W48-06: E4310
TYPICAL APPLICATIONS TUV: ENISO 2560-A: E 423 (25

= Steel with moderate surface contaminants

. ) . WELDING POSITIONS
= Cross country and in-plant pipe welding

= Square edge butt welds Al

» Welding on galvanized and specially coated steels

DIAMETERS / PACKAGING

Diameter Length 5 Ib (2.3 kg) Plastic Tube 10 Ib (4.5 kg) Easy Open Can 50 Ib (22.7kg)
in (mm) in (mm) 20 Ib (9.1 kg) Master Carton* 30 Ib (13.6 kg) Master Carton Easy Open Can
3/32 (2.4) 12 (300) ED033509 ED032561 ED010211
1/8 (3.2) 14 (350) ED033510 ED032562 ED010203
5/32 (4.0) 14 (350) ED033511 ED032563 ED010216
3/16 (4.8) 14 (350) ED010207
7/32 (5.6) 14 (350) ED010219
1/4 (6.4) 14 (350) ED010200

* NOTE: Retail Small Packaging (RSP). All RSP products carry AWS compliance. Unlike the standard products, RSP products have no other agencies approvals.

MECHANICAL PROPERTIES" — As Required per AWS A5.1

Charpy V-Notch

Yield Strength®@ Tensile Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F)
Requirements - AWS E6010 330 (48) min 430 (60) min 22 min 27 (20) min
Typical Results® - As-Welded 420-475 (61-69) 515-570 (75-83) 25-31 ‘ 41-68 (30-50)

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

%C %Mn %Si %P %S
Requirements - AWS E6010 0.20 max 1.20 max 1.00 max Not Specified Not Specified
Typical Results® - As-Welded 0.09-0.17 0.40-0.63 0.09-0.43 0.005-0.017 ‘ 0.005-0.014
%Ni %Cr %Mo %V
Requirements - AWS E6010 0.30 max 0.20 max 0.30 max 0.08 max
Typical Results® - As-Welded 0.01-0.05 0.01-0.05 <0.03 =0.01
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm) 7/32in (5.6 mm) 1/4 in (6.4 mm)
DC+ 40-80 70-130 90-165 140-225 200-275 220-325
DC- 50-85 75-135 ‘ 100-175 ‘ - ‘ - ‘ -

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “Preferred polarity is listed first.

A-1 | www.lincolnelectric.com



FLEETWELD"® 5P+

Mild Steel, Cellulosic = AWS E6010

KEY FEATURES CONFORMANCES
= High operator appeal and control AWS A5.1: E6010
« Easy slag removal ASME SFA-A5.1: E6010

Standard in the bi \ding ind ABS: E6010
= Standard in the pipe welding industry CWB/CSA W48-06: E4310

TUV: ENISO 2560-A: E 42 3 C25

WELDING POSITIONS
All TYPICAL APPLICATIONS

= Cross country and in-plant pipe welding
» Steel with moderate surface contaminants

= Repair welding

DIAMETERS / PACKAGING

Diameter Length 10 Ib (4.5 kg) Easy Open Can 50 Ib (22.7kg)
in (mm) in (mm) 30 Ib (13.6 kg) Master Carton Easy Open Can
3/32 (2.4) 12 (300) ED032564 ED010283

1/8 (3.2) 14.(350) ED032565 ED010278
5/32 (4.0) 14.(350) ED032566 ED010285
3/16 (4.8) 14.(350) ED010281

MECHANICAL PROPERTIES" — As Required per AWS A5.1
Charpy V-Notch

Yield Strength®® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F)
Requirements - AWS E6010 330 (48) min 430 (60) min 22 min 27 (20) min
Typical Results® - As-Welded 415-500 (60-73) 500-610(73-88) 22-29 ‘ 51-93(38-69)

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

%C %Mn %Si %P %S
Requirements - AWS E6010 0.20 max 1.20 max 1.00 max Not Specified Not Specified
Typical Results® - As-Welded 0.09-0.20 0.46-0.79 0.10-0.32 0.005-0.017 ‘ 0.004-0.014
%Ni %Cr %Mo WY
Requirements - AWS E6010 0.30 max 0.20 max 0.30 max 0.08 max
Typical Results® - As-Welded <0.04 <0.04 <0.02 <0.01
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity* 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm)
DC+ 50-85 75-135 100-175 140-225
DC- 50-85 ‘ 75-135 ‘ 100-175 ‘ -

("Typical all weld metal. “Measured with 0.2% offset. “'See test results disclaimer “Preferred polarity is listed first.
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FLEETWELD" 35

Mild Steel, Cellulosic = AWS E6011

KEY FEATURES CONFORMANCES
= Stable arc performance AWS A5.1: E6011
« High operator appeal ASME SFA-A5.1: E6011
AC and DC weldi ABS: E6011
* ALand UL welding Lloyd's Register: 3M
EN ISO 2560-B: E4311A

TYPICAL APPLICATIONS
» Sheet metal WELDING POSITIONS
= In-plant pipe welding All

» Steel with moderate surface contaminants

» Welding on galvanized and specially coated steels

DIAMETERS / PACKAGING

3/32 (2.4) 14(350) ED028152
1/8 (3.2) 14(350) ED028153
5/32 (4.0) 14(350) ED028154
3/16 (4.8) 14(350) ED028155
7/32 (5.6) 18 (450) ED032301
1/4 (6.4) 18 (450) ED028157

MECHANICAL PROPERTIES" — As Required per AWS A5.1

430 (60) min 22 min
470-510 (68-74) 26-33

27 (20) min
56-101 (42-75)

Requirements - AWS E6011
Typical Results® - As-Welded

330 (48) min
385-415 (56-60)

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

Requirements - AWS E6011

0.20 max

1.20 max

1.00 max

Not Specified Not Specified

Typical Results® - As-Welded

0.11-0.16

0.32-0.60

0.09-0.28

0.006-0.011 0.004-0.013

Requirements - AWS E6011

0.30 max

0.20 max

0.30 max

0.08 max

Typical Results® - As-Welded

<0.06

0.01-0.04

<0.02

<0.01

TYPICAL OPERATING PROCEDURES

AC 50-85 75-120 950-160

120-200
110-180

150-260
135-235

190-300
170-270

DC+ 40-75 70-110 80-145

(Mypical all weld metal. ?Measured with 0.2% offset. ¥See test results disclaimer “Preferred polarity is listed first.
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FLEETWELD’ 35LS

Mild Steel, Cellulosic = AWS E6011

KEY FEATURES CONFORMANCES
= Use for tack welds under Innershield® deposits AWS A5.1: E6011
ASME SFA-A5.1: E6011

= Light, easy to remove slag

. CWB/CSA W48-06: E4311
» ACand DC welding
= Low Silicon electrode used for tacking under
Innershield deposits TYPICAL APPLICATIONS

= Tack welding
WELDING POSITIONS

All

= Steel with moderate surface contaminants

DIAMETERS / PACKAGING

1/8 (3.2) 14 (350) ED028158
5/32 (4.0) 14(350) ED028159

MECHANICAL PROPERTIES" — As Required per AWS A5.1

Requirements - AWS E6011 330 (48) min 430 (60) min 22 min 27 (20) min
Typical Results® - As-Welded ‘ 400-435 (58-63) ‘ 495-560 (72-81) ‘ 22-31 ‘ 29-64 (22-47)

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

Requirements - AWS E6011 0.20 max 1.20 max 1.00 max Not Specified Not Specified

Typical Results® - As-Welded 0.09-0.19 0.75-1.10 0.03-0.13 0.007-0.017 0.005-0.011

Requirements - AWS E6011 0.30 max 0.20 max 0.30 max 0.08 max
Typical Results® - As-Welded <0.06 0.01-0.04 <0.02 0.01 max

TYPICAL OPERATING PROCEDURES

AC 80-130 120-160

DC= 70-120 110-150

Typical all weld metal. ?Measured with 0.2% offset. ©/See test results disclaimer “/Preferred polarity is listed first.
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FLEETWELD" 180

Mild Steel, Cellulosic = AWS E6011

KEY FEATURES CONFORMANCES
= AC polarity welding AWS A5.1: E6011
» Performs on low amperages and OCV ASME SFA-AS.1: E6011
) CWB/CSA W48-06: E4311
» Easy to strike arc
TYPICAL APPLICATIONS

WELDING POSITIONS
All

« Small AC welders
» Sheet metal
» Edge, corner and butt joints

= Welding on galvanized and specially coated steels

DIAMETERS / PACKAGING

Diameter Length 11b (0.5 kg) Plastic Tube 5 Ib (2.3 kg) Plastic Tube 50 1b (22.7 kg)
in (mm) in (mm) 6 Ib (2.7 kg) Master Carton 20 Ib (9.1 kg) Master Carton* Easy Open Can
3/32 (2.4) 12 (300) ED031152, ED033494* ED033496 ED010110
1/8 (3.2) 14 (350) ED031722, ED033495* ED033497 ED010105
5/32 (4.0) 14 (350) ED010114

* NOTE: Retail Small Packaging (RSP). All RSP products carry AWS compliance. Unlike the standard products, RSP products have no other agencies approvals.

MECHANICAL PROPERTIES™ — As Required per AWS A5.1
Charpy V-Notch

Yield Strength® Tensile Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F)
Requirements - AWS E6011 330 (48) min 430 (60) min 22 min 27 (20) min
Typical Results® - As-Welded 460-490 (67-71) 570-590 (83-86) 22-32 35-72(26-53)

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

%C %Mn %Si %P %S
Requirements - AWS E6011 0.20 max 1.20 max 1.00 max Not Specified Not Specified
Typical Results® - As-Welded 0.13-0.20 0.44-0.71 0.23-0.45 0.009-0.014 0.005-0.008
%Ni %Cr %Mo %\
Requirements - AWS E6011 0.30 max 0.20 max 0.30 max 0.08 max
Typical Results® - As-Welded <0.03 <0.03 <0.01 <0.01
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32in (4.0 mm)
AC 40-90 65-120 115-150
DC= 40-80 60-110 ‘ 105-135

(Typical all weld metal. ?Measured with 0.2% offset. ®/See test results disclaimer “Preferred polarity is listed first.
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MUREX’ 6010

Mild Steel, Cellulosic = AWS E6010

KEY FEATURES CONFORMANCES
= Deep arc penetration AWS A5.1: E6010
« Excellent wash in ASME SFA-5.1: E6010

» Light slag with easy slag removal

= Excellent vertical and overhead capability TYPICAL APPLICATIONS

» Construction and field erection
WELDING POSITIONS

All

» General fabrication

= Steel with moderate surface contaminants

DIAMETERS / PACKAGING

3/32 (2.4) ED0O36647
1/8 (3.2) ED036648
5/32 (4.0) ED036649

MECHANICAL PROPERTIES" — As Required per AWS A5.1

Typical Results® - As-Welded 483 (70) 593 (86) 28

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

Requirements - AWS E6010 0.20 max 1.20 max 1.0 max Not Specified Not Specified
Typical Results® - As-Welded 0.15-0.17 0.53-0.59 0.25-0.29 0.008-0.011 0.011-0.014
Requirements - AWS E6010 0.30 max 0.20 max 0.30 max 0.08 max

Typical Results® - As-Welded 0.01-0.05 0.01-0.03 0.01-0.02 0.01

Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer
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MUREX" 6011C

Mild Steel, Cellulosic = AWS E6011

KEY FEATURES
= AC Polarity

= Deep penetration and fast freezing

CONFORMANCES

AWS A5.1:
ASME SFA-5.1:
ABS:

E6011
E6011
E6011

STICK (SMAW) ELECTRODE

» Fast travel speed and flatter contour fillets deliver
= Good slag removal
» Manufactured in the USA

TYPICAL APPLICATIONS
= Small AC welders welding on galvanized steel

WELDING POSITIONS = Rusty or oily steel in maintenance and repair work

Al = All-position welding

= Automobile frames, storage tanks and piping

DIAMETERS / PACKAGING

3/32 (2.4) EDM13182343
1/8 (3.2) EDM 13182304
5/32 (4.0) EDM13182305
3/16 (4.8) EDM 13182306

MECHANICAL PROPERTIES" — As Required per AWS A5.1

60,000 (410) min 22 min
66,000-86,000 (455-593) ‘ 22-35 ‘

20 (27) min
22-93(30-126)

Requirements - AWS E6011
Typical Results® - As-Welded ‘

48,000 (330) min
57,000-75,000 (393-517) ‘

DEPOSIT COMPOSITION" — As Required per AWS A5.1

Requirements - AWS E6011 0.20 max 1.20 max 1.00 max Not Specified Not Specified
Typical Results® - As-Welded 0.10-0.16 0.44-0.72 0.10-0.31 0.01-0.02 0.005-0.015

Requirements - AWS E6011 0.30 max 0.20 max 0.30 max 0.08 max Not Specified
Typical Results® - As-Welded 0.01-0.06 0.01-0.06 0.01-0.06 0.01-0.02 0.48-0.88

TYPICAL OPERATING PROCEDURES

50-90 80-130 120-180 140-220

Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer
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FLEETWELD"® 22

Mild Steel, Rutile = AWS E6022

KEY FEATURES CONFORMANCES
» Deep penetration AWS A5.1: E6022
ASME SFA-A5.1: E6022

= Optimized for burn-through spot welding

» Little slag interference in arc

WELDING POSITIONS TYPICAL APPLICATIONS

Flat & Horizontal = Spot welding floor decking to beams

= Steel with moderate surface contaminants

DIAMETERS / PACKAGING

1/8 (3.2) 14(350) ED021896
5/32 (4.0) 14(350) ED021895

MECHANICAL PROPERTIES" — As Required per AWS A5.1

Requirements - AWS E6022 430 (60) min Required
Typical Results® - As-Welded 415-565 (60-82) Pass

TYPICAL OPERATING PROCEDURES

AC 110-150 150-180
DC- 110-150 150-180

ypical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “Preferred polarity is listed first.
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FLEETWELD" 37

Mild Steel, Rutile = AWS E6013

STICK (SMAW) ELECTRODE

KEY FEATURES CONFORMANCES
= Operable with low amperages on sheet metal AWS A5.1: E6013
» Excellent bead appearance ASME SFA-AS.1: E6013
Slag control dates vertical d i ABS: F6013
. dg control accommodates vertcal aown welding L|0\[d'5 Register: 3M
DNV Grade: 1
TYPICAL APPLICATIONS GL: !
BV Grade: 1
» Sheet metal CWB/CSA W48-06: E4313
= Irregular short welds that change positions EN ISO 2560-B: E4313A
= Maintenance or repair welding
) . WELDING POSITIONS
» For use with small AC welders with low OCV
All
DIAMETERS / PACKAGING
Diameter Length 11b (0.5 kg) Plastic Tube 5 Ib (2.3 kg) Plastic Tube 50 Ib (22.7 kg)
in (mm) in (mm) 6 Ib (2.7 kg) Master Carton 20 Ib (9.1 kg) Master Carton* Carton
5/64 (2.0) 12 (300) ED010170
3/32 (2.4) 12 (300) ED031726, ED033499* ED033501 ED010161
1/8 (3.2) 14 (350) ED031727, EDO33500* ED033502 ED010153
5/32 (4.0) 14 (350) ED033503 ED010165
3/16 (4.8) 14 (350) ED010156
* NOTE: Retail Small Packaging (RSP). All RSP products carry AWS compliance. Unlike the standard products, RSP products have no other agencies approvals.
MECHANICAL PROPERTIES" — As Required per AWS A5.1
Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F)
Requirements - AWS E6013 330 (48) min 430 (60) min 17 min Not Specified
Typical Results® - As-Welded 400-440 (58-64) 460-515 (67-75) 23 ‘ 37-76(27-56)
DEPOSIT COMPOSITION' — As Required per AWS A5.1
%C %Mn %Si %P %S
Requirements - AWS E6013 0.20 max 1.20 max 1.00 max Not Specified Not Specified
Typical Results® - As-Welded 0.04-0.07 0.32-0.45 0.16-0.24 0.01-0.02 ‘ 0.01-0.02
%Ni %Cr %Mo %WV
Requirements - AWS E6013 0.30 max 0.20 max 0.30 max 0.08 max
Typical Results® - As-Welded <0.07 0.02-0.04 <0.02 0.01-0.02
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 5/64 in (2.0 mm) 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm)
AC 50-80 75-115 110-140 160-200 205-260
DC= 45-75 70-105 ‘ 100-135 ‘ 145-180 ‘ 185-235

("Typical all weld metal. “Measured with 0.2% offset. “/See test results disclaimer “Preferred polarity is listed first.
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FLEETWELD" 47

Mild Steel, Rutile = AWS E7014

KEY FEATURES CONFORMANCES
» High deposition rates AWS A5.1: E7014
= Excellent operator appeal ASME SFA-AS.1: E7014
Easyt ABS: E7014
" Rasyltouse Lloyd’s Register: ™
= Operates on low amperages DNV Grade: 1
GL: 1
TYPICAL APPLICATIONS BV Grade: |
CWB: E4914
= Maintenance and repair welding
» Sheet metal and fillet welds WELDING POSITIONS
= Heavy sections Al
DIAMETERS / PACKAGING
Diameter Length 11b (0.5 kg) Plastic Tube 5 Ib (2.3 kg) Plastic Tube 50 Ib (22.7kg)
in  (mm) in (mm) 6 Ib (2.7 kg) Master Carton 20 Ib (9.1 kg) Master Carton* Carton
3/32 (2.4) 14 (350) ED031713, EDO33504* ED033506 ED010189
1/8 (3.2) 14 (350) ED031153, EDO33505* ED033507 ED010183
5/32 (4.0) 14 (350) ED033508 ED010193
3/16 (4.8) 14 (350) ED010186

* NOTE: Retail Small Packaging (RSP). All RSP products carry AWS compliance. Unlike the standard products, RSP products have no other agencies approvals.

MECHANICAL PROPERTIES™ — As Required per AWS A5.1
Charpy V-Notch

Yield Strength® Tensile Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F)
Requirements - AWS E7014 400 (58) min 490 (70) min 17 min Not Specified
Typical Results® - As-Welded 400-510 (58-74) 490-585 (70-85) 23-29 45-103 (33-76)

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

%C %Mn %Si %P %S
Requirements - AWS E7014 0.15 max 1.25 max 0.90 max 0.035 max 0.035 max
Typical Results® - As-Welded 0.06-0.10 0.25-0.67 0.04-0.69 0.01-0.02 <0.02
%Mn + Ni + Cr
%Ni %Cr %Mo %\ +Mo +V
Requirements - AWS E7014 0.30 max 0.20 max 0.30 max 0.08 max 1.50 max
Typical Results® - As-Welded 0.02-0.09 0.01-0.05 <0.02 <0.02 0.37
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32in (4.0 mm) 3/16in (4.8 mm)
AC 80-100 110-155 150-225 200-285
DC+ 75-95 | 100-145 | 135-200 | 185-235

(Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “Preferred polarity is listed first.
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MUREX’ 6013D

Mild Steel, Cellulosic = AWS E6013

KEY FEATURES CONFORMANCES
» Excellent wetting action, yielding smooth and flat beads AWS A5.1: E6013
ASME SFA-5.1: E6013

= Ideal for vertical down welding

» Excellent appearance and ease of operation in all positions

= ACor DC polarity TYPICAL APPLICATIONS

» Low spatter and excellent slag removal — virtually self = Alltypes of mild steel fabrication

cleaning on vertical down fillets
= Manufactured in the USA

= Good choice when shallow penetration is required or fit up is poor
= Sheet metal

= Maintenance and repair welding
WELDING POSITIONS

All

DIAMETERS / PACKAGING

3/32 (2.4) EDM13182463
1/8 (3.2) EDM13182454
5/32 (4.0) EDM13182455

MECHANICAL PROPERTIES" — As Required per AWS A5.1

48,000 (331) min 17 min

48,000-70,000 (331-483) ‘

60,000 (414) min
60,000-78,000 (414-538) ‘

Requirements - AWS E6013
Typical Results® - As-Welded ‘

Not Specified
25-32 ‘ -

DEPOSIT COMPOSITION" — As Required per AWS A5.1

Requirements - AWS E6013

0.20 max

1.20 max

1.00 max

Not Specified

Not Specified

Typical Results” - As-Welded

0.05-0.09

0.32-0.41

0.29-0.45

0.01-0.02

0.005-0.015

Requirements - AWS E6013

0.30 max

0.20 max

0.30 max

0.08 max

Not Specified

Typical Results” - As-Welded

0.01-0.06

TYPICAL OPERATING PROCEDURES

0.01-0.06

0.01-0.02

0.01-0.02

0.36-0.57

65-110

Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer

95-150

125-200
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MUREX' 7014

Mild Steel, Cellulosic « AWS E7014

KEY FEATURES CONFORMANCES
» Smooth and transfer and good wetting and low penetration AWS A5.1: E7014
ASME SFA-5.1: E7014

» Good deposition rates
» Good restrike characteristics
« Manufactured in the USA TYPICAL APPLICATIONS

= Specifically designed for vertical down welding of sheet metal

WELDING POSITIONS and ornamental iron

Al = Suitable for all types of mild steel fabrications in all positions

= All-position welding where fast travel speeds are important

= Maintenance & repair

DIAMETERS / PACKAGING

Diameter 50 Ib (22.7 kg)
in (mm) Carton
3/32 (2.4) EDM13181403
1/8 (3.2) EDM13181414
5/32 (4.0) EDM13181415
3/16 (4.8) EDM13181416

MECHANICAL PROPERTIES" — As Required per AWS A5.1

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (fta1bf)
MPa (ksi) MPa (ksi) % @-20°C (-29°F)
Requirements - AWS E7014 58,000 (400) min 70,000 (482) min 17 min Not Specified
Typical Results® - As-Welded 58,000-74,000 (399-510) 70,000-83,000 (482-572) 17-29 -
Stress-relieved -
1hr@ 1150°F (620°C) 55,000-70,000 (379-482) 67,000-77,000 (461-530) 24-30
DEPOSIT COMPOSITION' — As Required per AWS A5.1
%C %Mn %Si %P %S
Requirements - AWS E7014 0.15 max 1.25 max 0.90 max 0.035 max 0.035 max
Typical Results” - As-Welded 0.04-0.09 0.21-0.70 0.45-0.68 0.010-0.020 0.005-0.015
%Mn + Ni + Cr
%Ni %Cr %Mo %WV +Mo +V
Requirements - AWS E7014 0.30 max 0.20 max 0.30 max 0.08 max 1.50 max
Typical Results” - As-Welded 0.01-0.06 0.01-0.06 0.01-0.02 0.01-0.02 0.25-0.86
TYPICAL OPERATING PROCEDURES
Current (Amps)

3/32in (2.4 mm)
80-100

1/8in (3.2 mm)
110-150

5/32 in (4.0 mm)
140-190

3/16 in (4.8 mm)
180-260

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer
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JETWELD" 1

Mild Steel, High Deposition = AWS E7024-1

STICK (SMAW) ELECTRODE

KEY FEATURES CONFORMANCES
» High deposition rates AWS A5.1: E7024-1
. SmOOth bead appearance ASME SFA-A51' E7024—1
Minimal " ABS: E7024-1
= Minimalspatter Lloyd’s Register: ™
= Shallow penetration DNV Grade: 1
GL: 1
TYPICAL APPLICATIONS BV Grade: |
CWB/CSA W48-06: E4924-1
= Large welds EN ISO 2560-B: E4924-1 A
= Slightly downhill (15° max) positions
= Multiple pass welding WELDING POSITIONS
Flat & Horizontal
DIAMETERS / PACKAGING
Diameter Length 50 Ib (22.7 kg)
in (mm) in (mm) Carton
1/8 (3.2) 14 (350) ED010362
5/32 (4.0) 14 (350) ED010372
3/16 (4.8) 18 (450) ED010366
7/32 (5.6) 18 (450) ED010375
MECHANICAL PROPERTIES™" — As Required per AWS A5.1
Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ftalIbf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F)
Requirements - AWS E7024-1 400 (58) min 490 (70) min 22 min 27 (20) min
Typical Results® - As-Welded 455-490 (66-71) 530-565 (77-86) 22-31 27-60 (20-44)
DEPOSIT COMPOSITION™ — As Required per AWS A5.1
%C %Mn %Si %P %S
Requirements - AWS E7024-1 0.15 max 1.25 max 0.90 max 0.035 max 0.035 max
Typical Results® - As-Welded 0.03-0.06 0.63-1.02 0.13-0.68 0.010-0.022 0.005-0.011
%Mn + Ni + Cr
%Ni %Cr %Mo %\ +Mo +V
Requirements - AWS E7024-1 0.30 max 0.20 max 0.30 max 0.08 max 1.50 max
Typical Results® - As-Welded <0.06 0.01-0.05 <0.02 0.03 max. 0.75
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm) 7/32in (5.6 mm) 1/4 in (6.4 mm)
AC 115-175 180-240 240-300 300-380 340-440
DC+ 100-160 ‘ 160-215 ‘ 220-280 ‘ 270-340 320-400

(Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer “Preferred polarity is listed first.

A-13
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JETWELD® 2

Mild Steel, High Deposition = AWS E6027

KEY FEATURES CONFORMANCES
» High deposition rates AWS A5.1: E6027
= Smooth bead appearance ASME SFA-AS.1: E6027
Shall tration for minimal diluti AB>: F0027
» Shallow penetration for minimal dilution Lloyd's Register: M
DNV Grade: 3
TYPICAL APPLICATIONS GL: 3
» Multiple pass welding BV Grade: 3
o CWB/CSA W48-06: E4327
= Fast-fill single pass welds EN ISO 2560-B: E4327 A

= Fillet and lap welds

WELDING POSITIONS
Flat & Horizontal

DIAMETERS / PACKAGING

3/16 (4.8)
1/4 (6.4)

18 (450)
18 (450)

ED0O10501
ED010500

MECHANICAL PROPERTIES" — As Required per AWS A5.1

Requirements - AWS E6027 330 (48) min 430 (60) min 22 min 27 (20) min

Typical Results® - As-Welded ‘ 365-395 (53-57) ‘ 435-470 (63-68) ‘ 26-34 ‘ 53-80 (39-60)
DEPOSIT COMPOSITION™ — As Required per AWS A5.1

Requirements - AWS E6027 0.20 max 1.20 max 1.00 max Not Specified Not Specified

Typical Results® - As-Welded 0.02-0.07 0.70-1.10 0.12-0.41 0.016-0.024 0.005-0.013

Requirements - AWS E6027
Typical Results® - As-Welded

0.30 max
0.03-0.07

0.20 max
0.02-0.05

0.30 max 0.08 max
0.01-0.04 <0.01

TYPICAL OPERATING PROCEDURES

AC 250-300
DC= 230-270

350-450
315-405

(Mypical all weld metal. ?Measured with 0.2% offset. ?See test results disclaimer “Preferred polarity is listed first.
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STICK (SMAW) ELECTRODE

MUREX"® 7024

Mild Steel, Cellulosic = AWS E7024

KEY FEATURES CONFORMANCES

» Deposition rate is typically 50% greater than an E7014 electrode AWS A5.1: E7024

= Good wetting and root fusion in horizontal fillets ASME SFA-5.1: E7024
ABS: E7024

» Self-cleaning slag
» Manufactured in the USA

WELDING POSITIONS
Flat & horizontal

DIAMETERS / PACKAGING

TYPICAL APPLICATIONS
» Barge and shipbuilding

= General fabrication

» Rail car

= Large welds

1/8 (3.2) EDM13181214
5/32 (4.0) EDM13181215
3/16 (4.8) EDM13181216
7/32 (5.6) EDM13181217

1/4 (6.4) EDM13181218

MECHANICAL PROPERTIES™ — As Required per AWS A5.1

Requirements - AWS E7024 58,000 (399) min 70,000 (482) min 17 min
Typical Results® - As-Welded 58,000-74,000 (399-510) 70,000-83,000 (482-572) 17-29
Stress-relieved -

67,000-77,000 (462-531) 55,000-70,000 (379-483) 24-30

1 hr @ 1150°F (620°C)

DEPOSIT COMPOSITION" — As Required per AWS A5.1

Requirements - AWS E7024

0.15 max

1.25 max

0.90 max

0.035 max

0.035 max

Typical Results” - As-Welded

0.04-0.09

0.75-1.10

0.29-0.57

0.010-0.020

0.010-0.020

Requirements - AWS E7024

0.30 max

0.20 max

0.30 max

0.08 max

1.50 max

Typical Results” - As-Welded

0.005-0.015

TYPICAL OPERATING PROCEDURES

0.01-0.06

0.01-0.06

0.01-0.02

0.79-1.26

100-175

160-240

Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer

250-300

300-350

350-400
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EXCALIBUR® 7018 MR B

Mild Steel, Low Hydrogen = AWS E7018 H4R BUY AMERICA
KEY FEATURES CONFORMANCES
» Extreme bend ability AWS A5.1: E7018 H4R
= 60% less moisture pickup vs. competition ASME SFA-AS.1: E7018 H4R

N tarts and - ABS: 3YH5
» (lean arc starts and re-strikes Lloyd's Register: 3YMH5
» (Clear puddle and a smooth arc DNV Grade: 3YH5

GL: 3YH5
TYPICAL APPLICATIONS BV Grade: 3YHHH
. CWB/CSA W48-06: E4918

= Mild steel = Pressure vessels EN ISO 2560-B: E4918 A H5

= Power generation = Pressure piping

» Petrochemical WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

Diameter Length 11b (0.5 kg) Plastic Tube 10 Ib (4.5 kg) Easy Open Can 50 Ib (22.7kg)

in  (mm) in (mm) 6 Ib (2.7 kg) Master Carton 30 Ib (13.6 kg) Master Carton Easy Open Can
3/32 (2.4) 14 (350) ED032086 ED032588 ED028280, ED033868*

1/8 (3.2) 14 (350) ED031468 ED032589 ED028281, ED033869*
5/32 (4.0) 14 (350) ED032590 ED028282, ED033870*
3/16 (4.8) 14 (350) ED028283, ED033871*
7/32 (5.6) 18 (450) ED028917

1/4 (6.4) 18 (450) ED028918

*Buy America Product

MECHANICAL PROPERTIES" — As Required per AWS A5.1

Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F)
Requirements - AWS E7018 H4R 400 (58) min 490 (70) min 22 min 27 (20) min
Typical Results® - As-Welded 430-510 (62-74) 510-605 (74-88) 25-37 ‘ 121-332 (89-246)
DEPOSIT COMPOSITION' — As Required per AWS A5.1
%C %Mn %Si %P %S %Ni
Requirements - AWS E7018 H4R 0.15 max 1.60 max 0.75 max 0.035 max 0.035 max 0.30 max
Typical Results? 0.03-0.08 1.01-1.55 0.34-0.68 0.01-0.02 <0.01 ‘ 0.01-0.06
%Mn + Ni + Cr Diffusible Hydrogen
%Cr %Mo %Y +Mo +V (mL/100g weld metal)
Requirements - AWS E7018 H4R 0.20 max 0.30 max 0.08 max 1.75 max 4.0 max
Typical Results? 0.02-0.07 <0.05 <0.02 1.04-1.75 2-3
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm) 7/32in (5.6 mm) 1/4 in (6.4 mm)
DC+ 70-110 90-160 130-210 180-300 250-330 300-400
AC 80-120 ‘ 100-160 140-210 ‘ 200-300 ‘ 270-370 ‘ 325-420

"Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer “Preferred polarity is listed first.
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STICK (SMAW) ELECTRODE

EXCALIBUR" 7018-1 MR®

Mild Steel, Low Hydrogen = AWS E7018-1 H4R

KEY FEATURES

» Exceeds AWS toughness requirements at -50°F

= Extreme bend ability

= 60% less moisture pickup vs. competition

» Clear puddle and a smooth arc

» Meets Chemical Composition Recommendations of API 751

» Q2 Lot® - Certificate showing actual deposit chemistry and
mechanical properties available online

TYPICAL APPLICATIONS

= Power generation

» Petrochemical

= Pressure vessels

DIAMETERS / PACKAGING

Diameter
in (mm)

3/32 |
3/32 (
1/8 (3.2)
5/32 |
3/16 |
7/32 |
/4 (6.4)

*Buy America Product

Length
in (mm)

12 (300)
14 (350)
14 (350)
14 (350)
14 (350)
18 (450)
18 (450)

= Pressure piping

= Filland cap pass welding of up
to X65 grade pipe

81b (3.6 kg) Easy Open Can
24 1b (10.9 kg) Master Carton

ED033179

MECHANICAL PROPERTIES" — As Required per AWS A5.1

CONFORMANCES

AWS A5.1:

ASME SFA-A5.1:
ABS:

Lloyd’s Register:
DNV Grade:

GL:

BV Grade:
CWB/CSA W48-06:
EN ISO 2560-B:

WELDING POSITIONS

All, except vertical down

10 Ib (4.5 kg) Easy Open Can
30 Ib (13.6 kg) Master Carton

ED032591
ED032592

==

BUY AMERICA

E7018-1 H4R
E7018-1 H4R
3YH5

3YMH5

3YH5

3YH5

3YHHH
E4918-1-H4
E4918-1AUH5

50 Ib (22.7kg)
Easy Open Can

ED028700, EDO34308*
ED028702, EDO34309*
ED028704
ED028706
ED028919
ED028920

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -46°C(-50°F)
Requirements - AWS E7018-1 H4R 400 (58) min 490 (70) min 22 min 27 (20) min
Typical Results® - As-Welded 405-515(59-75) |  530-605(77-88) 24-36 | 56-178(62-131)
DEPOSIT COMPOSITION' — As Required per AWS A5.1
%C %Mn %Si %P %S %Ni
Requirements - AWS E7018-1 H4R 0.15 max 1.60 max 0.75 max 0.035 max 0.035 max 0.30 max
Typical Results® 0.04-0.07 0.80-1.44 0.28-0.51 0.006-0.019 0.003-0.013 ‘ 0.01-0.07
%Mn + Ni + Cr Diffusible Hydrogen
%Cr %Mo %V +Mo+V (mL/100g weld metal)
Requirements - AWS E7018-1 H4R 0.20 max 0.30 max 0.08 max 1.75 max 4.0 max
Typical Results® 0.01-0.07 0.11-0.28 <0.01 0.93-1.65 2-3
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm) 7/32in (5.6 mm) 1/4 in (6.4 mm)
DC+ 70-110 90-160 130-210 180-300 250-330 300-400
AC 80-120 | 100160 | 140-210 | 200-300 |  270-370 |  325-420

("Typical all weld metal. “Measured with 0.2% offset. ©'See test results disclaimer “Preferred polarity is listed first.
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EXCALIBUR® 7028 B

Mild Steel, Low Hydrogen = AWS E7028 H8 BUY AMERICA
KEY FEATURES CONFORMANCES
» High deposition rates AWS A5.1: E7028 H8
» Premium arc performance ASME SFA-AS.1: E7028HB
High | d ABS: E7028, 3Y H10 (Fillet Only)
= High travel spee Lloyd’s Register: 3YM H10
= H8diffusible hydrogen levels DNV Grade: 3YH10
» Capable of producing weld deposits with impact toughness CWB/CSA W48-06: E4928 H8

exceeding 84 ] (60 ftulbf) at -40°C (-40°F)

TYPICAL APPLICATIONS

WELDING POSITIONS = Structural » Storage tanks
Flat & Horizontal = Heavy fabrication = Bridge fabrication
= Shipbuilding

DIAMETERS / PACKAGING

Diameter Length 50 Ib (22.7 kg)
in (mm) in (mm) Easy Open Can
5/32 (4.0) 14 (350) ED032636, EDO34312*
3/16 (4.8) 18 (450) ED032790, EDO34313*
7/32 (5.6) 18 (450) ED032638, EDO34314*
*Buy America Product

MECHANICAL PROPERTIES™" — As Required per AWS A5.1
Charpy V-Notch

Yield Strength®® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F)
Requirements - AWS E7028 H8 400 (58) min 490 (70) min 22 min 27 (20) min
Typical Results® - As-Welded 450-470 (66-69) 540-560 (77-85) 27-34 ‘ 84-193 (62-142)

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

%C %Mn %Si %P %S %Ni
Requirements - AWS E7028 H8 0.15 max 1.60 max 0.90 max 0.035 max 0.035 max 0.30 max
Typical Results” 0.03-0.06 1.17-1.51 0.44-0.77 0.007-0.014 0.004-0.008 ‘ 0.02-0.04
%Mn + Ni + Cr Diffusible Hydrogen
%Cr %Mo %\ +Mo +V (mL/100g weld metal)
Requirements - AWS E7028 H8 0.20 max 0.30 max 0.08 max 1.75 max 8.0 max
Typical Results” 0.02-0.05 0.01-0.03 0.02 max. 1.25-1.62 4-5
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 5/32 in (4.0 mm) 3/16in (4.8 mm) 7/32in (5.6 mm)
DC+ 125-175 185-245 220-280
AC 130-180 ‘ 190-250 ‘ 250-310

(Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “Preferred polarity is listed first.
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JETWELD® LH-70

Mild Steel, Low Hydrogen = AWS E7018 H4R

KEY FEATURES CONFORMANCES
» Smooth arc performance AWS A5.1: E7018 H4R
ASME SFA-A5.1: E7018 H4R
TYPICAL APPLICATIONS ABS: £7018, 3
Lloyd’s Register: 3YM H5
= General fabrication DNV Grade: 3 YLOH5
GL: 3YH5
WELDING POSITIONS BV Grade: 3YHHH
] CWB/CSA W48-06: E4918-1
All, except vertical down MIL-E-22200/1: MIL-7018
DIAMETERS / PACKAGING
Diameter Length 50 Ib (22.7 kg)
in (mm) in (mm) Easy Open Can
3/32 (2.4) 14 (350) ED010568
1/8 (3.2) 14 (350) ED010561
5/32 (4.0) 14 (350) ED010575
3/16 (4.8) 14 (350) EDO10564
7/32 (5.6) 18 (450) ED010577
1/4 (6.4) 18 (450) ED010558
MECHANICAL PROPERTIES™ — As Required per AWS A5.1
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F)
Requirements - AWS E7018 H4R 400 (58) min 490 (70) min 22 min 27 (20) min
Typical Results® - As-Welded 400-485 (58-70) 490-570(71-83) 23-36 ‘ 156-334 (115-246)
DEPOSIT COMPOSITION™ — As Required per AWS A5.1
%C %Mn %Si %P %S %Ni
Requirements - AWS E7018 H4R 0.15 max 1.60 max 0.75 max 0.035 max 0.035 max 0.30 max
Typical Results? 0.04-0.08 0.95-1.17 0.30-0.53 0.01-0.02 <0.02 ‘ 0.01-0.05
%Cr %Mo k' %Mn + Ni + Cr Diffusible Hydrogen
+Mo +V (mL/100g weld metal)
Requirements - AWS E7018 H4R 0.20 max 0.30 max 0.08 max 1.75 max 4.0 max
Typical Results? 0.03-0.06 <0.02 <0.02 1.05-1.50 1-2
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm) 7/32in (5.6 mm) 1/4 in (6.4 mm)
DC+ 70-110 90-150 120-190 170-280 210-330 290-430
AC 80-120 ‘ 110-170 ‘ 135-225 ‘ 200-300 ‘ 260-380 ‘ 325-440

(Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “Preferred polarity is listed first
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JET-LH" 78 MR*

Mild Steel, Low Hydrogen = AWS E7018 H4R

KEY FEATURES

» Smooth arc performance

TYPICAL APPLICATIONS

» General fabrication

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.1:

ASME SFA-A5.1:
ABS:

Lloyd’s Register:
DNV Grade:

GL:

BV Grade:
CWB/CSA W48-06

STICK (SMAW) ELECTRODE

E7018 H4R
E7018 H4R
E7018
3YM H5
3YH5
3YH5
3YHHH
E4918-1

Diameter Length 5 Ib (2.3 kg) Plastic Tube 50 Ib (22.7 kg)
in (mm) in (mm) 20 1b (9.1 kg) Master Carton* Easy Open Can
3/32 (2.4) 12 (300) ED033517 ED015161
1/8 (3.2) 14 (350) ED033518 ED015198
5/32 (4.0) 14 (350) ED033519 EDO15141
3/16 (4.8) 14 (350) ED015186
1/4 (6.4) 18 (450) ED015383
* NOTE: Retail Small Packaging (RSP). All RSP products carry AWS compliance. Unlike the standard products, RSP products have no other agencies approvals.
MECHANICAL PROPERTIES" — As Required per AWS A5.1
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F)
Requirements - AWS E7018 H4R 400 (58) min 490 (70) min 22 min. 27 (20) min
Typical Results® - As-Welded 415-570 (60-83) 495-640 (72-93) 22-34 ‘ 156-353 (115-260)
DEPOSIT COMPOSITION' — As Required per AWS A5.1
%C %Mn %Si %P %S %Ni
Requirements - AWS E7018 H4R 0.15 max 1.60 max 0.75 max 0.035 max 0.035 max 0.30 max
Typical Results® 0.04-0.07 0.75-1.35 0.13-0.69 <0.01 <0.01 ‘ 0.02-0.04
%Mn + Ni + Cr Diffusible Hydrogen
%Cr %Mo %\ +Mo +V (mL/100g weld metal)
Requirements - AWS E7018 H4R 0.20 max 0.30 max 0.08 max 1.75 max 4.0 max
Typical Results® 0.02-0.06 <0.03 <0.03 1.00-1.40 1-3
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32in (4.0 mm) 3/16in (4.8 mm) 1/4 in (6.4 mm)
DC+ 65-100 110-160 130-200 180-270 300-400
AC 70-105 ‘ 120-170 ‘ 140-230 ‘ 210-290 ‘ 325-420

("Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “Preferred polarity is listed first.
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STICK (SMAW) ELECTRODE

LINCOLN" 701

8 AC

Mild Steel, Low Hydrogen = AWS E7018 H8

KEY FEATURES
= AC polarity welding

= Low open circuit voltage operation

= Minimal spatter

= Capable of cold re-strikes

TYPICAL APPLICATIONS
» General fabrication
= Tack and skip welds

» Thin sections

DIAMETERS / PACKAGING

Diameter Length
in (mm) in (mm)
3/32 (2.4) 14 (350)
1/8 (3.2) 14(350)
5/32 (4.0) 14 (350)

11b (0.5 kg) Plastic Tube
6 Ib (2.7 kg) Master Carton

ED031714, EDO33512*
ED031715, ED033513*

CONFORMANCES

AWS A5.1:
ASME SFA-A5.1:
CWB/CSA W48-06:

WELDING POSITIONS

All, except vertical down

5 Ib (2.3 kg) Plastic Tube
20 Ib (9.1 kg) Master Carton*

ED033514
ED033515
ED033516

* NOTE: Retail Small Packaging (RSP). All RSP products carry AWS compliance. Unlike the standard products, RSP products have no other agencies approvals.

E7018 H8
E7018 H8
E4918-H8

50 Ib (22.7 kg)
Easy Open Can

ED031732
ED031734
ED031738

MECHANICAL PROPERTIES" — As Required per AWS A5.1
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F)
Requirements - AWS E7018 H8 400 (58) min 490 (70) min 22 min 27 (20) min
Typical Results® - As-Welded 435-625 (63-80) 515-685 (75-90) 23-29 27-76 (20-56)
DEPOSIT COMPOSITION' — As Required per AWS A5.1
%C %Mn %Si %P %S %Ni
Requirements - AWS E7018 H8 0.15 max 1.60 max 0.75 max 0.035 max 0.035 max 0.30 max
Typical Results? 0.04-0.07 1.00-1.60 0.32-0.63 0.01-0.02 <0.01 0.01-0.03
%Mn + Ni + Cr Diffusible Hydrogen
%Cr %Mo %V +Mo+V (mL/100g weld metal)
Requirements - AWS E7018 H8 0.20 max 0.30 max 0.08 max 1.75 max 8.0 max
Typical Results® 0.03-0.08 <0.01 0.02-0.05 1.00-1.40 2-4
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32in (4.0 mm)
AC 75-120 105-150 130-200
DC+ 70-115 ‘ 100-140 ‘ 120-185

("Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “Preferred polarity is listed first.
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MILLENNIUM ARC® 7018-1

Mild Steel, Low Hydrogen = AWS E7018-1 H4R

KEY FEATURES CONFORMANCES

= 50% less moisture pick vs. competition AWS A5.1: E7018-1 H4R

» (Clear weld puddle without slag interference ASME SFA-AS.1: E7018-1 H4R
CWB/CSA W48-06: E4918-1-H4

» Flat bead profile

» Effortless slag removal

« No intentional addition of zinc for moisture resistance

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

TYPICAL APPLICATIONS

= Power generation
= Petrochemical

» Pressure vessels
» Pressure piping
= Mild steel

DIAMETERS / PACKAGING (Canada Only)

11b (0.5 kg) 10 Ib (4.5 kg) 12 Ib (4.5 kg)
Plastic Tube Easy Open Can Easy Open Can 5 kg Carton/ 10 kg Carton/
Diameter Length 61b (2.7 kg) 301b(13.6 kg) 36 1b(13.6 kg) 50 Ib (22.7kg) Diameter | Length 20 kg Tri-Dri” 20 kg Tri-Dri”
in (mm) in (mm) Master Carton Master Carton Master Carton Easy Open Can mm mm Master Carton Master Carton
3/32(2.4) | 14(350) ED036305 ED036326 - ED035456 2.4 350 ED036521 -
1/8(3.2) 14 (350) ED036304 ED036325 - ED035314 3.2 350 ED036522 -
5/32 (4.0) | 14(350) - ED036327 - ED035457 4.0 350 ED036523 -
5.0 mm* 14 (350) - ED036757 - ED036756 5.0 350 ED036524 -
5.0 mm* 18 (450) - - ED036759 ED036758 5.0 450 - ED036525
6.0 450 = ED036526
* Manufactured to Metirc Units.
MECHANICAL PROPERTIES" — As Required per AWS A5. 1
Yield Strength®® Tensile Strength Elongation Joules @ -46°C
MPa (ksi) MPa (ksi) % (ft-1bs @ -50°F)
Requirements . . . )
AWS E7018-1 H4R 400 (58) min 480 (70) min 22 min 27 (20) min
Typical Results?
As-Welded 440-550 (64-72) 540-600 (78-86) >27 120-180 (90-130)
DEPOSIT COMPOSITION™ — As Required per AWS A5.1
%C %Mn %Si %P %S %Ni
Requirements
AWS E7018-1 H4R 0.15 max 1.60 max 0.75 max 0.035 max 0.035 max 0.30 max
Typical Results® 0.06-0.08 12-15 0.4-0.6 0.01-0.02 0.01-0.02 <01
%Cr %Mo %W %Mn + Ni + Cr+ Mo +V | Diffusible Hydrogen (mL/100g weld metal)
Requirements
AWS E7018-1 H4R 0.20 max 0.30 max 0.08 max 1.75 max 4.0 max
Typical Results® <0.1 <0.1 <0.01 1.3-1.5 1-3
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32in (4.0 mm) 5.0 mm 6.0 mm
DC+ 70-110 90-160 120-220 150-300 200-370
AC 80-120 ‘ 100-160 ‘ 130-220 ‘ 160-320 ‘ 220-360

"ypical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/Preferred polarity is listed first.
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MUREX° B7018 MR’

Mild Steel, Low Hydrogen = AWS E7018 H4, E7018 H4R

KEY FEATURES CONFORMANCES
» Easy slag removal AWS A5.1: E7018 H4, E7018 H4R
« Capable of x-ray quality ASME SFA-5.1: E7018 Ha, E7018 H4R

ABS: E7018
» Meets tough AWS limits for low moisture pick-up

»« Manufactured in the USA
TYPICAL APPLICATIONS

» Designed for welding hardenable steels
WELDING POSITIONS

All

= Cold roll steels, or other steels containing high sulfur or selenium
= Thick sections and restrained joints

» Structural steel

DIAMETERS / PACKAGING

Diameter 50 Ib (22.7 kg)
in (mm) Carton
3/32 (2.4) EDM13182833
1/8 (3.2) EDM13182834
5/32 (4.0) EDM13182835

MECHANICAL PROPERTIES™ — As Required per AWS A5.1
Charpy V-Notch

Yield Strength® Tensile Strength Diffusible Hydrogen Elongation ] (ftaIbf)
MPa (ksi) MPa (ksi) ml/100g Weld Deposit % @ -20°F (-29°C)
Requirements - . . . )
AWS E7018 Ha, E7018 HA4R 58,000 (£400) min 70,000 (483) min 4.0 max 22 min 27 (20) min
Typical Results? 60,000-69,000 (414-476) 74,000-83,000 (510-572) 1-4 ‘ 30-36 ‘ 20-221(27-300)

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

%C %Mn %Si %P %S
Requirements -
AWS E7018 Ha, E7018 H4R 0.15 max 1.60 max 0.75 max 0.035 max 0.035 max
Typical Results® - As-Welded 0.04-0.08 1.00-1.30 0.35-0.65 0.010-0.020 0.005-0.015
%Mn + Ni + Cr
%Ni %Cr %Mo %\ +Mo+V
Requirements -
AWS E7018 Ha, E7018 HA4R 0.30 max 0.20 max 0.30 max 0.08 max 1.75 max
Typical Results® - As-Welded 0.01-0.06 0.01-0.06 0.01-0.02 0.01-0.02 1.04-1.46

TYPICAL OPERATING PROCEDURES
Current (Amps)
3/32 (2.4 mm) 1/8in (3.2 mm) 5/32in (4.0 mm) 3/16in (4.8 mm)
70-110 110-150 120-200 200-275

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer

A-23 | www.lincolnelectric.com



MUREX 7018 MR’

Mild Steel, Low Hydrogen = AWS E7018 H4, E7018 H4R

KEY FEATURES CONFORMANCES

= Capable of meeting the highest quality x-ray requirements AWS A5.1: E7018 H4, E7018 H4R

= Excellent operator appeal soft, quiet arc with very low spatter ASME SFA-5.1: E70718 H4, E7018 HAR
ABS: E7018

» Meets tough AWS limits for low moisture pick-up

»« Manufactured in the USA
TYPICAL APPLICATIONS

» Designed for x-ray quality applications
WELDING POSITIONS

All

= Low alloy structural steels
= Shipyard
= Field erection

» Pipe welding fabrication

DIAMETERS / PACKAGING

Diameter 50 Ib (22.7 kg)
in (mm) Carton
3/32 (2.4) EDM13187183
1/8 (3.2) EDM13187184
5/32 (4.0) EDM13187185
3/16 (4.8) EDM13187186
1/4 (6.4) EDM13187188

MECHANICAL PROPERTIES™ — As Required per AWS A5.1
Charpy V-Notch

Yield Strength® Tensile Strength Diffusible Hydrogen Elongation ] (ft=1bf)
MPa (ksi) MPa (ksi) ml/100g Weld Deposit % @ -20°F (-29°C)
Requirements - . . . )
AWS E7018 Ha, E7018 HAR 58,000 (400) min 70,000 (483) min 4.0 max 22 min 27 (20) min
Typical Results® 60,000-69,000 (414-476) 74,000-83,000 (510-572) 1-4 ‘ 20-36 ‘ 20-221(27-300)

DEPOSIT COMPOSITION™ — As Required per AWS A5.1

%C %Mn %Si %P %S
Requirements -
AWS E7018 Ha, E7018 HA&R 0.15 max 1.60 max 0.75 max 0.035 max 0.035 max
Typical Results® - As-Welded 0.04-0.08 1.00-1.30 0.35-0.65 0.010-0.020 0.005-0.015
%Mn + Ni + Cr
%Ni %Cr %Mo %V +Mo+V
Requirements -
AWS E7018 Hs, E7018 HAR 0.30 max 0.20 max 0.30 max 0.08 max 1.75 max
Typical Results® - As-Welded 0.01-0.06 0.01-0.06 0.01-0.02 0.01-0.02 1.04-1.46

TYPICAL OPERATING PROCEDURES

Current (Amps)
3/32 (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm) 1/4in (6.4 mm)
70-110 100-150 120-200 200-275 300-400

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer
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SHIELD-ARC’ HYP+

Low Alloy, Cellulosic, Pipe = AWS E7010-P1

KEY FEATURES

» Light slag for minimal arc interference

= Deep penetration
= (Clean, visible weld puddle

= Superior puddle control

WELDING POSITIONS
All

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.5:
ASME SFA-A5.5:

ABS:

CWB/CSA W48-06:

TUV:

E7010-P1, E7010-G
E7010-P1, E7010-G
E7010-P1
E4910-P1
DIN EN ISO 2560-A:E

TYPICAL APPLICATIONS
» Root pass welding of up to X80 grade pipe

» Hot, fill and cap pass of up to X65 grade pipe

» \ertical down welding

1/8 (3.2) 14 (350)
5/32 (4.0) 14 (350)
3/16 (4.8) 14 (350)

MECHANICAL PROPERTIES" — As Required per AWS A5.5

ED029511
ED029513
ED029509

Requirements - AWS E7010-P1 415 (60) min 490 (70) min 22 min 27 (20) min

Typical Results® - As-Welded 435-525 (63-76) 525-635 (76-92) ‘ 22-28 ‘ 27-56 (20-41)
DEPOSIT COMPOSITION™ - As Required per AWS A5.5

Requirements - AWS E7010-P1 0.20 max 1.20 max 0.60 max 0.03 max 0.03 max

Typical Results” 0.13-0.17 0.43-0.63 0.08-0.18 <0.01 <0.01

Requirements - AWS E7010-P1

1.00 max

0.30 max

0.50 max

0.10 max

Typical Results®

0.01-0.02

TYPICAL OPERATING PROCEDURES

0.02

0.27-0.31

<0.01

DC+

M Typical all weld metal. ?Measured with 0.2% offset. ©'See test results disclaimer

75-130

90-185

140-225
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SHIELD-ARC’ 85

Low Alloy, Cellulosic, Pipe = AWS E7010-A1

KEY FEATURES CONFORMANCES
= For welding 0.50% molybdenum steel AWS A5.5: E7010-A1
» Light slag for minimal arc interference ASME SFA-AS.5: E7010-A1
b ) d . dd | ABS: E7010-A1
» Deep penetration and superior puddle contro CWB/CSA W48-06: E4910-A1
= (Clean, visible weld puddle TUV: DIN EN ISO 2560-AE
MIL-E-22200/7: MIL-7010-A1
TYPICAL APPLICATIONS
= API 5L X42 through X56 grade pipe WELDING POSITIONS
» Cross country and in-plant pipe All

DIAMETERS / PACKAGING

3/32 (2.4) 12 (300) ED012893

1/8 (3.2) 14 (350) ED012885
5/32 (4.0) 14 (350) ED012896
3/16 (4.8) 14 (350) ED012889

MECHANICAL PROPERTIES" — As Required per AWS A5.5

Requirements - AWS E7010-A1 390 (57) min 490 (70) min 22 min Not Specified
Typical Results® - As-Welded 440-510 (64-74) 540-580 (78-84) 25-30 35-43 (26-32)

Stress-Relieved 1 hr @ 620°C (1150°F)

DEPOSIT COMPOSITION™ — As Required per AWS A5.5

Requirements - AWS E7010-A1 0.12 max 0.60 max 0.40 max 0.03 max 0.03 max 0.40-0.65
Typical Results” 0.07-0.12 0.29-0.59 0.08-0.26 0.01-0.02 <0.01 0.40-0.62

TYPICAL OPERATING PROCEDURES

DC+ 50-90 75-130 90-175 140-225

(ypical all weld metal. ?Measured with 0.2% offset. ¥See test results disclaimer
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SHIELD-ARC’ 70+

Low Alloy, Cellulosic, Pipe = AWS E8010-G, Also meets EB010-P1

KEY FEATURES CONFORMANCES

» Light slag for minimal arc interference AWS A5.5: E8010-G, EB010-P1

« Deep penetration ASME SFA-A5.5: E8010-G, EB010-P1
a ible weld oudd ABS: E8010-G

* Hiean visibie weld puddie CWB/CSA W48-06: F5510-G

= Superior puddle control TUV: DIN EN ISO 2560-A:E

WELDING POSITIONS TYPICAL APPLICATIONS

All = Relatively high silicon pipe

= API 5L X56 through X70 grade pipe

= Cross country and in-plant pipe

DIAMETERS / PACKAGING

1/8 (3.2) 14 (350) ED012841
5/32 (4.0) 14 (350) ED012849
3/16 (4.8) 14 (350) ED012845

MECHANICAL PROPERTIES" — As Required per AWS A5.5

Requirements - AWS EB010-G 460 (67) min 550 (80) min 19 min Not Specified Not Specified
Typical Results® - As-Welded 460-620 (67-90) 585-690 (85-100) 19-31 37-81(27-60) 26-64(19-47)

DEPOSIT COMPOSITION™ — As Required per AWS A5.5

Requirements - AWS E8010-G Not Specified 1.00 min. 0.80 min. 0.03 max. 0.03 max.
Typical Results® 0.13-0.17 0.60-1.20 0.05-0.30 <0.01 <0.01

Requirements - AWS EB010-G 0.50 min. 0.30 min. 0.20 min. 0.10 min.
Typical Results” 0.75-0.97 0.01-0.20 0.35-0.45 0.02-0.04

TYPICAL OPERATING PROCEDURES

DC+ 75-130 90-185 140-225

(Typical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “In order to meet the alloy requirements of the "G designation, the undiluted weld metal shall have the minimum of
at least one of the elements listed.
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SHIELD-ARC"® 90

Low Alloy, Cellulosic, Pipe = AWS ES010-G

KEY FEATURES CONFORMANCES
» Light slag for minimal arc interference AWS A5.5: E9010-G
ASME SFA-A5.5: E9010-G

= Deep penetration

= (Clean, visible weld puddle TYPICAL APPLICATIONS

= Hot pass welding of up to X80 grade pipe, when
followed by low hydrogen fill and cap

= API 5L X70 through X80 grade pipe

= Superior puddle control

WELDING POSITIONS

All = Cross country pipe

DIAMETERS / PACKAGING

3.2 (1/8) 14 (350) EDS01693
4.0 (5/32) 14 (350) EDSO1694
5.0 (3/16) 14 (350) EDS01695

MECHANICAL PROPERTIES" — As Required per AWS A5.5

Requirements - AWS ES010-G 530 (77) min 620 (90) min 17 min. Not Specified Not Specified

Typical Results® - As-Welded ‘ 530-605 (77-88) ‘ 620-690 (90-100) ‘ 17-29 ‘ 45-94 (33-69) ‘ 28-62 (21-46)
DEPOSIT COMPOSITION™ — As Required per AWS A5.5

Requirements - AWS ES010-G Not Specified 1.00 min 0.80 min 0.03 max 0.03 max

Typical Results” 0.13-0.18 0.55-0.79 0.08-0.22 0.01-0.02 <0.01

Requirements - AWS ES010-G

0.50 min

0.30 min

0.20 min

0.10 min

Typical Results”

0.66-0.77

TYPICAL OPERATING PROCEDURES

0.01-0.06

0.43-0.70

<0.01

DC+

75-130

80-185

140-225

Typical all weld metal. ?Measured with 0.2% offset. ©/See test results disclaimer “In order to meet the alloy requirements of the “G" designation, the undiluted weld metal shall have the minimum of at least one

of the elements listed.
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EXCALIBUR® 7018-A1 MR’

Low Alloy, Low Hydrogen = AWS E7018-A1 H4R

KEY FEATURES CONFORMANCES

» Designed for welding 0.50% molybdenum steel AWS A5.5: E7018-A1 H4R

= Premium arc performance ASME SFA-A5.5: E7018-A1 H4R
ABS: E7018-A1H4R

» Square coating burn-off

CWB/CSA W48-06: E4918-A1

= Easy strike, re-strike and slag removal

WELDING POSITIONS TYPICAL APPLICATIONS

All, except vertical down = Fabrication and maintenance welding
» Pressure vessels and pressure piping

= Applications requiring stress-relieved conditions

DIAMETERS / PACKAGING

Diameter Length 81b (3.6 kg) Easy Open Can 10 Ib (4.5 kg) Easy Open Can 251b(11.3 kg) 50 Ib (22.7 kg)
in (mm) in (mm) 24 1b (10.9 kg) Master Carton 30 Ib (13.6 kg) Master Carton Easy Open Can Easy Open Can
3/32 (2.4) 12 (300) ED032893 ED032875
1/8 (3.2) 14.(350) ED032873 ED032876
5/32 (4.0) 14.(350) ED032877
MECHANICAL PROPERTIES" — As Required per AWS A5.5
Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ftslbf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F)
Requirements - AWS E7018-A1 H4R 390 (57) min 490 (70) min 22 min Not Specified
Typical Results® -
Stress-Relieved 1 hr @ 620°C(1150°F) 470-500 (68-72) 565-585 (82-85) 25-32 60-130 (46-96)
Stress-Relieved 8 hrs @ 620°C (1150°F)“ 450-485 (65-70) 545-570 (79-83) 27-32 50-107 (38-79)
DEPOSIT COMPOSITION — As Required per AWS A5.5
%C %Mn %Si %P
Requirements - AWS E7018-A1 H4R 0.12 max 0.90 max 0.80 max 0.03 max
Typical Results® 0.04-0.06 0.55-0.80 0.35-0.55 ‘ <0.01
%S %Mo Diffusible Hydrogen (mL/100g weld metal)
Requirements - AWS E7018-A1 H4R 0.03 max 0.40-0.65 4.0 max
Typical Results? <0.01 0.45-0.65 2-4
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm)
DC+ 60-110 85-160 110-210
AC 65-120 | 90-170 | 115-220

Typical all weld metal. “Measured with 0.2% offset. “/See test results disclaimer “Industry Specific Data (Not AWS Requirement). ©'Preferred polarity is listed first.
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EXCALIBUR" 8018-B2 MR*

Low Alloy, Low Hydrogen = AWS E8018-B2 H4R

KEY FEATURES

» Designed for welding 1.25% chromium, 0.50% molybdenum steel
= Premium arc performance

» Square coating burn-off

= Easy strike, re-strike and slag removal

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

STICK (SMAW) ELECTRODE

CONFORMANCES

AWS A5.5:
ASME SFA-A5.5:
CWB/CSA W48-06:

E8018-B2 H4R
E8018-B2 H4R
E5518-B2

TYPICAL APPLICATIONS
= Power generation

» Petrochemical

» Pressure vessels

» Process piping

= Applications requiring stress-relieved conditions

Diameter Length 81b (3.6 kg) Easy Open Can 10 Ib (4.5 kg) Easy Open Can 251b(11.3 kg) 50 Ib (22.7 kg)
in  (mm) in (mm) 24 1b (10.9 kg) Master Carton 30 Ib (13.6 kg) Master Carton Easy Open Can Easy Open Can
3/32 (2.4) 12 (300) ED032878 ED032881
1/8 (3.2) 14(350) ED032879 ED032882
5/32 (4.0) 14(350) ED032883
MECHANICAL PROPERTIES" — As Required per AWS A5.5
Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F)
Requirements - AWS E8018-B2 H4R 460 (67) min 550 (80) min 19 min Not Specified
Typical Results?
Stress-Relieved 1 hr @ 690°C (1275°F) 540-585 (78-85) 640-685 (93-99) 24-26 71-127 (52-94)
Stress-Relieved 8 hrs @ 690°C (1275°F)* 495-540 (72-78) 605-640 (88-93) 25-28 64-127 (47-83)
DEPOSIT COMPOSITION™ - As Required per AWS A5.5
%C %Mn %Si %P
Requirements - AWS E8018-B2 H4R 0.05-0.12 0.90 max 0.80 max 0.03 max
Typical Results® 0.08-0.11 0.65-0.80 0.35-0.55 <002
Diffusible Hydrogen
%S er %Mo (mL/100g weld metal)
Requirements - AWS ES018-B2 H4R 0.03 max 1.00-1.50 0.40-0.65 4.0 max
Typical Results® <0.01 1.05-1.30 0.40-0.60 2-4
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity®® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32in (4.0 mm)
DC+ 60-110 85-160 110-210
AC 65-120 | 90-170 | 115-220

Typical all weld metal. “Measured with 0.2% offset. “/See test results disclaimer “Industry Specific Data (Not AWS Requirement). “Preferred polarity is listed first.
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EXCALIBUR’ 8018-C1 MR’

Low Alloy, Low Hydrogen = AWS E8018-C1 H4R

KEY FEATURES CONFORMANCES

» Designed to produce a nominal 2.25% nickel deposit AWS A5.5: E8018-C1 H4R

= Premium arc performance ASME SFA-A5.5: E8018-C1 H4R
CWB/CSA W48-06: E5518-C1

» Square coating burn-off

= Easy strike, re-strike and slag removal
TYPICAL APPLICATIONS

WELDING POSITIONS » Low temperature applications

All, except vertical down » Refrigerated ammonia tanks
» Liquefied gas storage, piping and transportation
» Weathering steels

= Applications requiring stress-relieved conditions

DIAMETERS / PACKAGING

Diameter Length 10 Ib (4.5 kg) Easy Open Can 50 Ib (22.7 kg)
in (mm) in (mm) 30 Ib (13.6 kg) Master Carton Easy Open Can
3/32 (2.4) 14(350) ED032596 ED030876
1/8 (32) 14 (350) ED032597 ED030877
5/32 (4.0) 14 (350) ED030878
3/16 (4.8) 14 (350) ED030879
1/4 (6.4) 18 (450) ED030880

MECHANICAL PROPERTIES™ — As Required per AWS A5.5
Charpy V-Notch

Yield Strength® Tensile Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @ -59°C(-75°F)
Requirements - AWS ES018-C1 H4R 460 (67) min 550 (80) min 19 min 20(27) min
Typical Results?
Stress-Relieved 1 hr @ 610°C(1125°F) 460-525 (67-76) 565-615 (82-89) 24-32 79-129 (58-95)

DEPOSIT COMPOSITION™ — As Required per AWS A5.5

%C %Mn %Si %P
Requirements - AWS E8018-C1 H4R 0.12 max 1.25 max 0.80 max 0.03 max
Typical Results® - As-Welded 0.05-0.09 0.89-1.25 0.17-0.53 ‘ <0.02
%S %Ni Diffusible Hydrogen (mL/100g weld deposit)
Requirements - AWS E8018-C1 H4R 0.03 max 2.00-2.75 4.0 max
Typical Results® - As-Welded <0.01 2.00-2.58 1-3
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm) 7/32in (5.6 mm) 1/4in (6.4 mm)
DC+ 70-110 90-160 130-210 180-300 250-330 300-400
AC 80-120 | 100-160 | 140-210 | 200-300 |  270-370 |  325-430

"Typical all weld metal. @Measured with 0.2% offset. “/See test results disclaimer “IPreferred polarity is listed first.
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EXCALIBUR" 8018-C3 MR*

Low Alloy, Low Hydrogen = AW

KEY FEATURES

S E8018-C3 H4R

» Designed to produce a 1% nickel deposit

= Premium arc performance
» Square coating burn-off
= Easy strike and re-strike

» Effortless slag removal

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.5:

ASME SFA-A5.5:
ABS:

CWB/CSA W48-06:
EN ISO 2560-B:

TYPICAL APPLICATIONS
= Shipbuilding

= Piping and gas
storage tanks

Diameter Length
in (mm) in (mm)
3/32 (2.4) 14 (350)
1/8 (3.2) 14 (350)
5/32 (4.0) 14 (350)
3/16 (4.8) 14 (350)
7/32 (5.6) 18 (450)
1/4 (6.4) 18 (450)
*Buy America Product

10 Ib (4.5 kg) Easy Open Can
30 Ib (13.6 kg) Master Carton

ED032599
ED032600

MECHANICAL PROPERTIES" — As Required per AWS A5.5

STICK (SMAW) ELECTRODE

==

BUY AMERICA

E8018-C3 H4R
E8018-C3 H4R
E8018-C3 H4R
E5518-C3
E5518-N2 AUH5

» Weathering steels

= Cross country
pipe repair

50 Ib (22.7 kg)
Easy Open Can

ED030892, ED034039*
ED030893, ED034040*
ED030894, EDO34041*
ED030895, ED034042*
ED030897, EDO34315%
ED030896

Charpy V-Notch

Yield Strength® Tensile Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @ -40°C (-40°F)
Requirements - AWS ES018-C3 H4R 470-550 (68-80) 550 (80) min 24 min 27 (20) min
Typical Results® - As-Welded 505-590 (73-86) 550-675 (80-98) 24-32 81-163 (60-120)
DEPOSIT COMPOSITION™ — As Required per AWS A5.5

%C %Mn %Si %P %S
Requirements - AWS E8018-C3 H4R 0.12 max. 0.40-1.25 0.80 max. 0.03 max 0.03 max
Typical Results® 0.04-0.07 0.40-1.25 0.23-0.46 <0.01 =<0.009

Diffusible Hydrogen

%Ni %Cr %Mo %\ (mL/100g weld deposit)
Requirements - AWS E8018-C3 H4R 0.80-1.10 0.15 max 0.35 max 0.05 max 4.0 max
Typical Results® 0.81-1.09 0.04-0.06 0.07-0.27 <0.01 1-2

TYPICAL OPERATING PROCEDURES

Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32in (4.0 mm) 3/16in (4.8 mm) 7/32in (5.6 mm) 1/4in (6.4 mm)
DCx 70-110 90-160 130-210 180-300 250-330 300-400
AC 80-120 100-160 140-210 200-300 ‘ 270-370 ‘ 325-425

(Typical all weld metal. “Measured with 0.2% offset. “/See test results disclaimer “Preferred polarity is listed first.
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EXCALIBUR" 9018-B3 MR*

Low Alloy, Low Hydrogen = AWS E9018-B3 H4R

KEY FEATURES

» Designed for all-position welding of 2.25% chromium, 1%
molybdenum low alloy steels

» Premium arc performance
= Square coating burn-off

» Easy strike, re-strike and slag removal

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.5:
ASME SFA-A5.5:

CWB/CSA W48-06: E

TYPICAL APPLICATIONS

» 2.25% chromium,
1% molybdenum steels

= Power generation

= Applications requiring
stress-relieved conditions

STICK (SMAW) ELECTRODE

E9018-B3 H4R
E9018-B3 H4R

6218-B3

» Petrochemical
» Pressure vessels

= Process piping

Diameter Length 81b (3.6 kg) Easy Open Can 10 Ib (4.5 kg) Easy Open Can 251b(11.3 kg) 50 Ib (22.7 kg)
in (mm) in (mm) 24 1b (10.9 kg) Master Carton 30 Ib (13.6 kg) Master Carton Easy Open Can Easy Open Can
3/32 (2.4) 12 (300) ED032884 ED032887
1/8 (3.2) 14(350) ED032885 ED032888
5/32 (4.0) 14(350) ED032889
MECHANICAL PROPERTIES™ — As Required per AWS A5.5
Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -40°C(-40°F)
Requirements - AWS ES018-B3 H4R 530 (77) min 620 (90) min 17 min Not Specified
Typical Results®
Stress-Relieved 1 hr @ 690°C (1275°F) 595-605 (86-88) 705-715(102-104) 20-23 57-72 (42-53)
Stress-Relieved 8 hrs @ 690°C (1275°F)¥ 530-580 (77-84) 650-685 (94-99) 20-24 43-107 (32-79)
DEPOSIT COMPOSITION™ — As Required per AWS A5.5
%C %Mn %Si %P
Requirements - AWS E9018-B3 H4R 0.05-0.12 0.90 max 0.80 max 0.03 max
Typical Results® 0.07-0.1 0.65-0.79 0.39-0.49 <0.01
Diffusible Hydrogen
%S Cr %Mo (mL/100g weld metal)
Requirements - AWS ES018-B3 H4R 0.03 max 2.00-2.50 0.90-1.20 4.0 max
Typical Results® <0.01 2.21-2.46 1.03-1.13 2-4
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm)
DC+ 60-110 85-160 110-210
AC 65-120 90-170 ‘ 115-220

"Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “Industry Specific Data (Not AWS Requirement). “Preferred polarity is listed first.
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EXCALIBUR® 9018M MR’

Low Alloy, Low Hydrogen = AWS E9018M H4R

KEY FEATURES CONFORMANCES
» Designed to produce weld deposits with 620 MPa AWS A5.5: ES018M H4R
(90 ksi) tensile strength ASME SFA-A5.5: ES018M H4R
» Premium arc performance ABS: ES0T8M H4R
CWB/CSA W48-06: E6218-M H4R (ES018M H4R)
» Square coating burn-off
» Easy strike and re-strike TYPICAL APPLICATIONS

» Effortless slag removal = High strength steel, such as HY-80, HY-90

and ASTM A514
WELDING POSITIONS = Cross country pipe repair
All, except vertical down « DC welding
DIAMETERS / PACKAGING
Diameter Length 10 Ib (4.5 kg) Easy Open Can 50 1b (22.7 kg)
in (mm) in (mm) 30 Ib (13.6 kg) Master Carton Easy Open Can
3/32 (2.4) 14 (350) ED032602 ED030868
1/8 (3.2) 14(350) ED032603 ED030869
5/32 (4.0) 14 (350) ED030870
3/16 (4.8) 14 (350) ED030871
MECHANICAL PROPERTIES" — As Required per AWS A5.5
Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @ -50°C(-60°F)
Requirements - AWS E9018M H4R 540-620 (78-90) min 620 (90) min 24 min 27 (20) min
Typical Results® - As-Welded 540-620 (78-90) 620-705 (90-102) 24-37 ‘ 27-122(20-90)
DEPOSIT COMPOSITION™ — As Required per AWS A5.5
%C %Mn %Si %P %S
Requirements - AWS ES018M H4R 0.10 max 0.60-1.25 0.80 max 0.03 max 0.03 max.
Typical Results? 0.04-0.07 0.90-1.10 0.30-0.50 0.01-0.02 ‘ <0.01
Diffusible Hydrogen
%Ni %Cr %Mo (mL/100g weld deposit)
Requirements - AWS ES018M H4R 1.40-1.80 0.15 max 0.35 max 4.0 max
Typical Results? 1.50-1.80 0.05-0.12 0.25-0.35 1-3
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm) 3/16in (4.8 mm)
DC+ 70-110 90-160 130-210 180-300

(Typical all weld metal. ?Measured with 0.2% offset. ©/See test results disclaimer
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EXCALIBUR’ 10018-D2 MR’

Low Alloy, Low Hydrogen = AWS E10018-D2 H4R

KEY FEATURES

» (Capable of exceeding 550 MPa (80 ksi) vield strength
after 12 hours at 635°C (1175°F) on 4130 AlSI steel

= Premium arc performance

» Q2 Lot® - Certificate showing actual deposit chemistry
available online

= Easy strike and re-strike

» Effortless slag removal

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

Diameter Length 251b(11.3 kg)
in (mm) in (mm) Easy Open Can
3/32 (2.4) 12 (300) ED033162
1/8 (3.2) 14 (350)
5/32 (4.0) 14 (350)
3/16 (4.8) 14 (350)
7/32 (5.6) 18 (450)

MECHANICAL PROPERTIES™ — As Required per AWS A5.5

CONFORMANCES

AWS A5.5: E10018-D2 H4R
ASME SFA-A5.5: E10018-D2 H4R
ABS: 3YQ620 H5
Lloyd’s Register: 3Y62 H5

DNV Grade: 3Y62 H5
CWB/CSA W48-06: E6918-D2

TYPICAL APPLICATIONS

= Chromium-molybdenum and other low alloy steels, including
AISI 4130, 4140, 8630 and ASTM A182 and A336 Grades F22

» Carbon-manganese and other low alloy steels

» Offshore and subsea compaonents

= Process piping

» Meets NACE MR0175/ISO15156-2

50 Ib (22.7 kg)
Easy Open Can

ED033163
ED033164
ED033330
ED033331

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf) Hardness®
MPa (ksi) MPa (ksi) % @ -51°C(-60°F) HV,,
Requirements - AWS E10018-D2 H4R 600 (87) min 690 (100) min 16 min 27 (20) min Not Specified
Typical Results® - Stress-Relieved
1hr @ 620°C(1150°F) 650-715 (94-104) | 725-780 (105-113) 22-25 56-69 (41-51) 219-242
Welded on AISI 4130 Steel
Typical Results® - Stress-Relieved
12 hrs @ 620°C(1150°F)* 560-580 (81-84) 650-675 (94-98) 24-25 47-68 (35-50) 210-214
DEPOSIT COMPOSITION™ — As Required per AWS A5.5
%C %Mn %Si %P
Requirements - AWS E10018-D2 H4R 0.15 max 1.65-2.00 0.80 max 0.03 max
Typical Results® 0.08-0.12 1.69-1.91 0.35-0.49 0.01-0.02
Diffusible Hydrogen
%S %Ni %Mo (mL/100g weld deposit)
Requirements - AWS E10018-D2 H4R 0.03 max 0.90 max 0.25-0.45 4.0 max
Typical Results® <0.01 0.68-0.77 0.34-0.39 2-3
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32 in (4.0 mm)
DC+ 60-110 85-160 110-210
AC 65-120 \ 90-170 \ 115-220

(Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “Industry specific data, not required by AWS. ©Preferred polarity is listed first.

NOTE: Additional test data available upon request.
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EXCALIBUR® 11018M MR*

Low Alloy, Low Hydrogen = AWS E11018M H4R

KEY FEATURES

= Premium arc performance
= Square coating burn-off

» Easy strike and re-strike

» Effortless slag removal

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.5:

ASME SFA-A5.5:
ABS:

DNV Grade:
CWB/CSA W48-06:

TYPICAL APPLICATIONS

» Quenched and tempered
steels, such as A514, A517
and A709

= General fabrication of high
strength steels

E11018M H4R
E11018M H4R
4YQ690 H5
4L YME9 H5
E7618-M H4R

» Crane booms

» Trailer frames

STICK (SMAW) ELECTRODE

Diameter Length 10 Ib (4.5 kg) Easy Open Can 50 Ib (22.7 kg)
in  (mm) in (mm) 30 Ib (13.6 kg) Master Carton Easy Open Can
3/32 (2.4) 14 (350) ED031975
1/8 (3.2) 14 (350) ED032607 ED031976
5/32 (4.0) 14 (350) ED032608 ED031977
3/16 (4.8) 14 (350) ED031978
MECHANICAL PROPERTIES" — As Required per AWS A5.5
Charpy V-Notch
Yield Strength®@ Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -50°C(-60°F)
Requirements - AWS E11018M H4R 680-760 (98-110) 760 (110) min 20 min 27 (20) min
Typical Results® - As-Welded 690-758 (100-110) 765-807 (111-117) 20-26 76-103 (56-76)
DEPOSIT COMPOSITION — As Required per AWS A5.5
%C %Mn %Si %P %S
Requirements - AWS E11018M H4R 0.10 max 1.30-1.80 0.60 max 0.03 max 0.03 max
Typical Results® 0.04-0.05 1.55-1.80 0.40-0.55 <0.02 0.01-0.03
Diffusible Hydrogen
%Ni %Cr %Mo (mL/100g weld deposit)
Requirements - AWS E11018M H4R 1.25-2.50 0.40 max 0.25-0.50 4.0 max
Typical Results® 2.0-25 0.02-0.20 0.40-0.50 1-4
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity 3/32in (2.4 mm) 1/8in (3.2 mm) 5/32in (4.0 mm) 3/16 in (4.8 mm)
DC+ 70-110 90-160 130-210 180-300

"Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer
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CHROMET" 1X

Low Alloy, Low Hydrogen = AWS E8018-B2

KEY FEATURES

» Designed for prolonged
elevated temperatures up
to 550°C (1022°F)

» Refineries where corrosion

resistance to sulphur
bearing crude oil is at
250-450°C (482-842°F)

WELDING POSITIONS
All

= Designed for welding
1.25% chromium, 0.50%
Molybdenum steels

» Trace elements are
controlled to ensure low
Bruscato (X-Factor < 15 ppm)
and Wantanbe
(J-Factor < 180 ppm) factors

DIAMETERS / PACKAGING

Diameter
mm  (in)
25 (3/32)
3.2 (1/8)
4,0 (5/32)
50 (3/16)

4.2 kg (9.3 1b)
Easy Open Can

CHROMET1X-25

CONFORMANCES

AWS A5.5:

BS EN ISO 3580-A
BS EN ISO 3580-B
BS 2493

DIN 8575

TYPICAL APPLICATIONS
» Petro-Chemical

= Power Plants

« Piping

= Turbine Casting

5.0 kg (111b)
Easy Open Can

CHROMET1X-32

STICK (SMAW) ELECTRODE

E8018-B2 H4
ECrMo1B
E5516-1CM
1CrMo B H
ECrMo1B26

» Steam Chests
= \alve Bodies

= Boiler Superheaters

5.6 kg (12.3 Ib)
Easy Open Can

ED033564, CHROMET 1X-40*
CHROMET1X-50

* The Metrode part number will be replacing the current EDO numbers after the inventory has been depleted.

MECHANICAL PROPERTIES"™ - As Required per AWS A5.5

Tensile Charpy V-Notch Hardness
Yield Strength® Strength Elongation J (ftalbf) HVo
MPa (ksi) MPa (ksi) % @ 20°C (68°F) @ -30°C (-22°F) @ PWHT
Requirements - AWS E8018-B2 460 550 (80) min 19 47 - -
Typical Performance
As-Welded
1hr @ 690°C(1274°F) 525 610 25 160 100 300
Stress-Relieved
5hr @ 690°C (1274°F) 515 610 29 200 160 220
5hr @ 690°C (1274°F) + SC7 490 595 29 200 140 190
DEPOSIT COMPOSITION" - As Required per AWS A5.5
%C %Mn %Sit %S %P %Cr
Requirements - AWS E8018-B2 0.05-0.1 05-09 0.15-0.3 0.015 max 0.012 max 1.00 - 1.40
Typical Results 0.06 0.70 0.25 0.012 0.009 1.25
%Mo %Cu %Sn %As %Sb X-Factor®
Requirements - AWS E8018-B2 0.45-0.65 0.15 max 0.005 max 0.01 max 0.005 max 15 max.
Typical Results 0.55 <0.05 0.002 0.003 <0.002 -
TYPICAL OPERATING PROCEDURES
Amperage mm (in)
Polarity 2.5(3/32) 3.2(1/8) 4.0(5/32) 5.0 (3/16)
DC+ 70-110 80 - 140 100 - 180 140 - 240
AC 70-110 | 80 - 140 | 100 - 180 | 140 - 240

(" Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “Industry specific data, not required by AWS. “'Mn+Si < 1.10%. ©®X = (10P + 55b +4 Sn + As) / 100 (elements in ppm).
17ISC = Step Cooling NOTE: Additional test data available upon request.
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CHROMET" 2X

Low Alloy, Low Hydrogen = AWS E9018-B3

KEY FEATURES CONFORMANCES

» Designed for prolonged » Designed for all-position AWS A5.5 E9018-B3
elevated temperatures up welding of 2.25% chromium, BS EN ISO 3580-A ECrMo1B32
to 600°C (1112°F) ;t/gglwsolybdenum low alloy BS EN ISO 3580-B E6216-2C1M

= Refineries where corrosion BS 2493 2CrMo B H
resistance to sulphur = Trace elements are DIN 8575 ECrMo2B 26

controlled to ensure low
Bruscato (X-Factor < 15 ppm)
and Wantanbe

(J-Factor < 180 ppm) factors

bearing crude oil is at
250-450°C (482-842°F)
TYPICAL APPLICATIONS

» Petro-Chemical » Steam Chests

WELDING POSITIONS
All

» Power Plants « Valve Bodies

= Piping = Boiler Superheaters
= Turbine Casting

DIAMETERS / PACKAGING

Diameter 4.1 kg (9 Ib) 4.6 kg (10 Ib) 5.7 kg (13 Ib)
mm  (in) Easy Open Can Easy Open Can Easy Open Can
25 (3/32) CHROMET2X-25

3.2 (1/8) CHROMET2X-32

40 (5/32) CHROMET2X-40
50 (3/16) CHROMET2X-50

MECHANICAL PROPERTIES!" - As Required per AWS A5.5

Tensile Charpy V-Notch
Yield Strength®® Strength Elongation J (ftaIbf) Hardness HV,
MPa (ksi) MPa (ksi) % @20°C(68°F) | @-30°C(-22°F) AW PWHT
Requirements - AWS ES018-B3 540 min 630 min 17 min 472 min - -
Typical Performance
As-Welded
1hr@ 690°C(1274°F) 570 670 22 140 80 220- 250
Stress-Relieved
5hr @ 690°C (1274°F) 560 660 27 170 140 195
5hr @ 690°C (1274°F) + SC7 550 650 25 170 110 205
DEPOSIT COMPOSITION™ - As Required per AWS A5.5
%C %Mns) %Si® %S %P %Cr
Requirements - AWS ES018-B3 0.05-0.10 0.50-0.90 0.15-0.3 0.015 max 0.012 max 2.00-2.50
Typical Results 0.06 0.70 0.25 0.012 0.01 2.25
%Mo %Cu %Sn %As %Sb X-Factor®
Requirements - AWS ES018-B3 0.90 - 1.20 0.15 max 0.005 max 0.010 max 0.005 max 15 max
Typical Results 1.05 <0.05 0.002 0.003 <0.002 -
TYPICAL OPERATING PROCEDURES
Amperage mm (in)
Polarity 2.5(3/32) 3.2(1/8) 4.0(5/32) 5.0(3/16)
DC+ 70-110 80 - 140 100 - 180 140 - 240
AC 70-110 | 80 - 140 100 - 180 | 140 - 240

"Typical all weld metal. ?Measured with 0.2% offset. “¥/See test results disclaimer “Industry specific data, not required by AWS. “Mn+Si < 1.10%. ©©X = (10P + 55b +4 Sn + As) / 100 (elements in ppm).
7ISC = Step Cooling  NOTE: Additional test data available upon request.
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STICK (SMAW) ELECTRODE

CHROMET"5

Low Alloy Steel = AWS E8015-B6

KEY FEATURES

= Moisture resistant coating provides low amounts of weld

metal hydrogen levels for a superior weld

= Designed for high strength and improved

corrosion resistance

with hot hydrogen gas, super-heated steam, and Sulphur

crude oils

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

13.5 kg (30 Ib)

CONFORMANCES

AWS 5.5: E8015-B6

BS EN I1SO 3580-A ECrMo5B 3 2 H5
BS EN ISO 3580-B E6216-5Cm

TYPICAL APPLICATIONS

= Piping

» Steam Generating Power Plant
= Pressure Vessels

» QOil Refineries

17.1 kg (38 Ib)
Carton

16.8 kg (37 Ib)

Carton Carton

CHROMET5-32

Diameter Length 12.0 kg (26 Ib)
mm (in) mm (in) Carton

2.5(3/32) 350(13.78) CHROMET5-25
3.2(1/8) 380 (14.96)

4.0(5/32) 450(17.72)

5.0(3/16) 450(17.72)

MECHANICAL PROPERTIES™ — As Required per AWS A5.5

CHROMET5-40
CHROMET5-50

Yield Tensile Cha"l’?f‘(_::f';'mh
Strength®@ Strength Elongation Hardness
MPa (ksi) MPa (ksi) % @20°C (68°F) @-10°C(14°F) HV
Requirements
AWS E8015-B6 460 (67) min 550 (80) min 19 - - -
Typical Performance®
As-Welded 500 (73) min 610 (88) min 25 150 80 210
DEPOSIT COMPOSITION™ — As Required per AWS A5.5
%C %Mn %Si %S %P
Requirements
AWS E8B015-B6 0.05-0.10 0.50-1.0 0.80 max 0.025 max 0.025 max
Typical Performance® 0.06 0.8 0.40 0.01 0.015
%Cr %Ni %Mo %Cu
Requirements
AWS EB015-B6 4.0-6.0 0.40 max 0.45-0.65 0.3 max
Typical Performance® 5 0.2 0.55 0.05
TYPICAL OPERATING PROCEDURES
Polarity 2.5mm (3/32in) 3.2mm (1/8in) 4.0 mm (5/32 in) 5.0 mm (3/16 in)
DC+ 70-110 80-140 100-180 140-240

" Typical all weld metal ¥ Measured with 0.2% offset ¥ See test results disclaimer “ Perferred polarity is listed first.
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CHROMET" 9

Low Alloy Steel = AWS E8015-B8 H4

KEY FEATURES

» Designed for corrosion resistance in elevated temperatures

up to 600°C (1112°F)

= Moisture resistant coating provides low amounts of weld
metal hydrogen levels for a superior weld

= Smooth arc performance in all positions

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

Diameter Length
mm (in) mm (in)
2.5(3/32) 350(13.78)
3.2(1/8) 380 (14.96)
4.0(5/32) 450(17.72)
5.0(3/16) 450(17.72)

11.7 kg (26 1b)
Carton

CHROMET9-25

MECHANICAL PROPERTIES™ — As Required per AWS A5.5

CONFORMANCES

AWS 5.5:
BS EN ISO 3580-A
BS EN ISO 3580-B

TYPICAL APPLICATIONS
» Qil Refineries
« Power Plants

= Piping

13.5 kg (30 Ib)
Carton

CHROMET9-32

17.4 kg (38 1b)
Carton

STICK (SMAW) ELECTRODE

E8015-B8 H4
ECrMo9B 32 H5
E6216-9C1M

= Pressure \/essels

» Heat Exchangers

16.5 kg (36 Ib)
Carton

CHROMET9-40

CHROMETS-50

Yield Tensile Charpy V-Notch
Strength®® Strength Elongation J (ft=Ibf) Hardness
MPa (ksi) MPa (ksi) % @20°C (68°F) @-10°C(14°F) HV
Requirements
AWS ES8015-B8 H4 460 (67) min 590 (86) min 19 min 34 min - -
Typical Performance®
After 2 hours of PWHT at 720°C (1330°F) 600 (87) 710(103) 22 90 25 235
DEPOSIT COMPOSITION™ — As Required per AWS A5.5
%C %Mn %Si %S %P
Requirements
AWS E8015-B8 H4 0.05-0.10 0.50-1.0 0.60 max 0.025 max 0.025 max
Typical Performance® 0.06 0.75 0.35 0.012 0.015
%Cr %Ni %Mo %Cu
Requirements
AWS E8015-B8 H4 8.0-10.0 0.40 max 0.90-1.20 0.3 max
Typical Performance®® 9 0.2 1 <0.05

TYPICAL OPERATING PROCEDURES
2.5mm (3/32in)

70-110

Polarity
DC+

3.2mm (1/8in)
80-140

4.0 mm (5/32 in)
100-180

5.0 mm (3/16 in)
140-240

" Typical all weld metal ? Measured with 0.2% offset ¥ See test results disclaimer *“ Perferred polarity is listed first.
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CHROMET" 9-B9

Low Alloy, Low Hydrogen = AWS ES015-B91 H4

KEY FEATURES CONFORMANCES

= Improved long term creep properties AWS A5.5: ES015-B91 H4
» Can weld equivalent (P91) 9CrMo steels EN1SO 3580-B E6216-9CTMV
» Designed to weld the modified steels T91, P91 or Grade 91, TYPICAL APPLICATIONS

which are designed to provide improved creep strength
= Intended for high integrity = Oil Refineries
structural service at elevated

temperature

« Meets current EPRI recommendation of %Ni + %Mn < 1.0%

» Coal Liquefaction Plants
WELDING POSITIONS = Gasification Plants

All

= Main Steam Piping

« Power Plants

DIAMETERS / PACKAGING

Diameter 4.5 kg (10 1b) 5kg(111b) 5.5 kg (12 1b)
mm (in) Easy Open Can Easy Open Can Easy Open Can
25 (3/32) CH9B9-25
32 (1/8) CH9B9-32
4.0 (5/32) CH9B9-40
5.0 (3/16) CH9B9-50
MECHANICAL PROPERTIES" - As Required per AWS A5.5
Charpy V-Notch Hardness
Yield Strength®@ Tensile Strength Elongation J (ftalbf) Hv10®
MPa (ksi) MPa (ksi) % @ 20°C (68°F) @ PWHT
Requirements - AWS ES015-B91 H4 530 (77) min 620 (90) min 17 min - -
Typical Results®
Room Temperature
PWHT 2 hr @ 760°C (1400°F) 590 (86) 710(103) 225 75 (55) 240
High Temperature
550°C(1022°F) >360 (52) >450 (65) - - -
600°C(1112°F) >255 (37) >375 (54) - - -
650°C (1202°F) >175 (25) >285 (41) - - -
DEPOSIT COMPOSITION™ - As Required per AWS A5.5
%C %Mn'® %Si‘®) %S %P %Cr
Requirements - AWS ES015-B91 H4 0.08-0.12 0.40-0.75 0.30 max 0.01 max 0.01 max 8.0-10.0
Typical Results® 0.10 0.55 0.25 0.008 0.008 9.0
%Nt %Mo %Nb %\ %Cu %Ai
Requirements - AWS E9015-B91 H4 02-04 085-1.2 0.03-0.07 0.15-0.25 0.25 max 0.04 max
Typical Results® 03 1.0 0.04 0.20 0.05 <0.01
TYPICAL OPERATING PROCEDURES
Amperage mm (in)
Polarity 2.5(3/32) 3.2(1/8) 4.0 (5/32) 5.0(0.19)
DC+ 70-110 80 - 140 100 - 180 140 - 240
AC 70-110 ‘ 80 - 140 ‘ 100 - 180 ‘ 140 - 240

"Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer “Industry specific data, not required by AW/S.
BINi + Mn < 1.0%. Nickel is below 0.4% (as parent metal) although AWS allows up to 1.0%Ni. See Chromet SMV-N or Chromet SMVN+ for variant with 0.4 - 1.0%Ni conforming to EN ISO specification.
NOTE: Additional test data available upon request.

A-441

| www.lincolnelectric.com



CHROMET® 9MV-N

Low Alloy Steel = AWS E9015-B9 H4

KEY FEATURES CONFORMANCES
AWS 5.5:

BS EN I1SO 3580-A

» Developed with additional amounts of niobium, vanadium, and
nitrogen to improve toughness and long term creep resistance

E9015-B9 H4

ECrMo91B32
= Designed to provide creep resistance in high integrity structural
services with elevated temperatures

TYPICAL APPLICATIONS

WELDING POSITIONS » Power Generating Plants = QOil Refineries

All, except vertical down = Main Steam Piping » Coal Liquefaction and

« Turbine Casting Gasification Plants

DIAMETERS / PACKAGING

Diameter Length 14.1kg (31.11b) 15.0 kg (33 Ib) 17.4 kg (38 Ib) 16.5 kg (36 Ib)
mm (in) mm (in) Carton Carton Carton Carton
2.5(3/32) 350(13.78) CHOMVN-25
3.2(1/8) 380 (14.96) CH9MVN-32
4.0(5/32) 450(17.72) CHOMVN-40
5.0(3/16) 450(17.72) CH9MVN-50
MECHANICAL PROPERTIES™ — As Required per AWS A5.5
Yield Tensile Lateral Charpy V-Notch
Strength®® Strength Elongation Expansion ) (ft=Ibf) Hardness Hardness
MPa (ksi) MPa (ksi) % mm (mils) @20°C (68°F) | After PWHT | As Welded
Requirements
AWS E9015-B9 H4 530 (77) min 620 (90) min 17 min - 47 - -
Typical Performance®
After 2 hours PWHT at 760°C (1400°F) 640 (93) 720 (104) 22 1.0 65 250 450
DEPOSIT COMPOSITION™ — As Required per AWS A5.5
%C %Mn %Si %S %P %Cr %Ni
Requirements
AWS E9015-B9 H4 0.08-.012 0.50-1.20 0.30 max 0.01 max 0.01 max 8.0-10.0 0.4-0.8
Typical Performance® 0.1 0.6 0.25 0.008 0.01 9 0.7
%Mo %Cu %N %Nb %WV %SN Ni+Mn
Requirements
AWS ES015-B9 H4 0.85-1.2 0.25 max 0.03-0.07 0.04-0.07 0.15-0.25 <0.008 max 1.5 max
Typical Performance® 1 0.05 0.05 0.05 0.2 0.003 13

TYPICAL OPERATING PROCEDURES

Polarity
DC+

' Typical all weld metal ? Measured with 0.2% offset ¥ See test results disclaimer *“ Perferred polarity is listed first.

2.5 mm (3/32in)
70-110

3.2 mm (1/8in)
80-140

4.0 mm (5/32 in)
100-180

5.0 mm (3/16in)
140-240
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E9018-D1

Low Alloy Steel = AWS ES018-D1

KEY FEATURES CONFORMANCES
= Moisture resistant coating provides low amount of weld metal AWS 5.5: E9018-D1
hydrogen levels for a superior weld BS 2493: MnMoBH

= Developed to resist sulphide-induced stress corrosion cracking

= Improved sub-zero toughness
TYPICAL APPLICATIONS
WELDING POSITIONS = Offshore Oil Pipework

All, except vertical down = Fittings

DIAMETERS / PACKAGING

2.5(3/32) 350(13.78) E9018D1-25

3.2(1/8) 380 (14.96) ES018D1-32

4.0(5/32) 450(17.72) E9018D1-40

5.0 (3/16) 450(17.72) E9018D1-50

MECHANICAL PROPERTIES™ — As Required per AWS A5.5

Requirements

AWS E9018-D1 550 (80) min 630 (91) min 17 min 47 min 30 min -
Typical Performance®
As-Welded 605 (88) 670(97) 25 S0 55 210

DEPOSIT COMPOSITION'™ — As Required per AWS A5.5

Requirements
AWS E9018-D1 0.10 max 1.25-1.75 0.80 max 0.025 max 0.025 max

Typical Performance® 0.07 15 0.4 0.01 0.015

Requirements
AWS ES018-D1 - - 0.25-0.45 -

Typical Performance® 0.15 0.15 035 0.05

TYPICAL OPERATING PROCEDURES

DC+ 70-110 80-140 100-180 140-240

" Typical all weld metal ? Measured with 0.2% offset ¥ See test results disclaimer * Perferred polarity is listed first.
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TUFMET" 3N1.B

Low Alloy Steel = AWS E8018-C2-H4

KEY FEATURES CONFORMANCES

= Moisture resistant coating AWS A5.5: E8018-C2 -Hs4

= 3.5% nickel alloyed electrode designed for cryogenic BS EN IS0 25600-A E4663NiB 42
applications down to -80°C (-112°C) BS EN ISO 25600-B E5518-N7 P

WELDING POSITIONS TYPICAL APPLICATIONS

All = Cryogenic plant construction and piping

= Petrochemical Industry

= Applications specifying impact properties down
to -60°C(-76°F)

DIAMETERS / PACKAGING

Diameter 4.5 kg (10 Ib) 4.0 kg (8.8 1b) 5.6 kg (12.3 Ib)

mm (in) Easy Open Can Easy Open Can Easy Open Can
2.5(3/32) TM3NIB-25

3.2(1/8) TM3NIB-32
4.0(5/32) TM3NIB-40

MECHANICAL PROPERTIES™ — As Required per AWS A5.5

. Elongation Impact energy
0.2% Tensile
Proof Stress Strength © 1 (ft-1bf)
MPa (ksi) MPa (ksi) 4.0 dia 5.0 dia @-60°C(-76°F) @-75°C(-103°F)
Requirements 460 min 560-680
AWS E2594T1/4 (67 min) (80-100) 19 min 20 - 30
Typical Performance® 540 (78) 620 (90) >22 25 100 >90

DEPOSIT COMPOSITION™ — As Required per AWS A5.5

%C %Mn %Si %S %P %Ni
Requirements
AWS E8018-C2 0.10 max 0.30-1.25 0.80 max 0.020 max 0.030 max 3.00-3.75
Typical Performance® 0.05 05 03 0.01 0.015 3.3

" Typical all weld metal ?! Measured with 0.2% offset © See test results disclaimer
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GMAW & GTAW CONSUMABLES

MIG & TIG

MIG (GMAW) Wire TIG (GTAW) Cut Length
Mild Steel, Non-Copper Coated Low Alloy Steel
SUPEIGIAE® S3...iiieriirnrreeeseeeees s s s ssssssnssees B-1 2INT et e B-26
SUPETGHAE® SB ..o B-3 SCIMO. e e B-27
Mild Steel, Copper Coated S L e e ———— B-28
LIiNCOIN® AK=T0% ...uvveeeriisenrissesssssssssssssssssssssssssssssssssess B-29
SUPEIAITT L-50° ...ooiriiriessrsssssessssssssssssssssssssssssssssssess B-5
Lincoln® ERBOS-B2 ........cooevvimmerriineriissssissssissssssssssssnnens B-30
SUPEIAITT L=56 . .oooirveiriisssissssesssssssssssssssssssssssssssssses B-7
Lincoln® ERBOS=-D2 .......coouvvriimmerriinerisisessssssssssssssssssssssssens B-31
SUPEIAITT L=59% ...ooivieririinsssssssesssssssssssssssssssssssssessssses B-9
Lincoln® ERBOS-NiT ....coovmevriiinerrinsriissessssssissssssssssssssnens B-32
MUFEMALIC® S3 ..o esees s B-11
Lincoln® ERSOS-B3 .......coovevrinerrisnsriesssisssssssssssssssssssnes B-33
MUFEMALICT SL+ ivvvvvriieeriinssereisseesees s seessessns B-12
LINCOIN® LA=8L ..vovvieeeviesesriesessisssssssssssssssssssssssssssssssnens B-34
MUFEMALIC® SB ..vvvvvverieeriissereesiee e s eessessns B-13
TeCh@lloy® 4130 i B-35
Low Alloy Steel
Mild Steel, Copper Coated
20O i e s B-14
LIiNCoIN® ER70S=2 .....ovevviioveriiinsesiissssssssssssssssssssssssssssssness B-36
ERIOS-B3 ....ccviviirmiseierisiasnssssssssessssssssssssesssssssesssseeses B-15
LIiNCoIN® ER70S=6 .....oovvvviivneriinsesiissesisssssisssssisssssssssssssssnes B-37
Techalloy® 4130 i B-16

Low Alloy, Copper Coated

SUPEIAICT LA=75" . eeeveessseesesssssssssssssssssssssssssssssses B-17

SUPEIAIC® LA=90" .. .oeieerreessseeressssssssessssssssssssessesssssees B-19

SUPEIAIC® LA=TOO™ ..ooooerrveessseeressssseesessssesssssssesssssssees B-21

SUPEIAIC® AK=TO0% e ssssesessssssssssssesssssnes B-23
Copper Alloys

SUPEFGIAZE™ SIBR.......ooeeeeeiieiseeiseeieeise e B-25
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SUPERGLIDE" S3

Mild Steel, Non-Copper Coated Wire = AWS ER70S-3

KEY FEATURES CONFORMANCES
» Moderate levels of manganese and silicon for deoxidization AWS A5.18: ER70S-3
of clean to light mill scale surfaces ASME SFA-A5.18: ER70S-3
« MicroGuard® Ultra provides superior feeding and arc stability CWB/CSA W48-06: ER495-3
N . EN 1SO 14341-B: G49A2CS3
» Supports short-circuiting, globular, axial spray and pulsed
spray transfer
» Non-copper coated TYPICAL APPLICATIONS

= (lean to light mill scale base material
WELDING POSITIONS

All

» Sheet metal to 380-485 MPa (55-70 ksi) yield strength material

Pipeline

= Pressure vessels
SHIELDING GAS

100% CO,

75-95% Argon / Balance CO,
95-98% Argon / Balance O,
Flow Rate: 30-50 CFH

Structural steel

DIAMETERS / PACKAGING

Diameter 44 1b (20 kg) 500 Ib (227 kg)

in (mm) Fiber Spool Accu-Trak® Drum
0.035 (0.9) ED028621 ED030772
0.045 (1.1) ED028622 ED030773
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MIG (GMAW) WIRE

MECHANICAL PROPERTIES™ — As Required per AWS A5.18

Requirements - AWS ER70S-3
As-Welded with 100% CO,

400 (58) min

485 (70) min

27 (20) min

Not Specified

Typical Results® - As-Welded with 100% CO,

405 (59)

WIRE COMPOSITION™ — As Required per AWS A5.18

Requirements - AWS ER705-3

0.006-0.15

510 (74)

0.90-1.40

0.45-0.75

100 (74)

0.035 max

87 (64)

0.025 max

Typical Results?

0.07-0.10

1.15-1.27

0.52-0.59

0.002-0.008

0.005-0.013

Requirements - AWS ER705-3

0.15 max

0.15 max

0.15 max

0.03 max

0.50 max

Typical Results?

TYPICAL OPERATING PROCEDURES

0.035in (0.9 mm), DC+

<0.03

<0.01

<0.04

<0.01

0.02-0.04

o 25 (100) 18 80 07 (16)

Short Circuit Transfer 9-12 38 (150) 19 120 11 (2.4)
100% CO,° (3/8-1/2) 64 (250) 22 175 18 (4.0)
S 95 (375) 23 195 27 (60)
pray ranster 12-19 12.7 (500 29 230 36 (80)
90% Ar/10% CO, (1/2-3/1) 152 (800] 0 s i (96)

0.045in (1.1 mm), DC+

o 32 (125) 19 145 15 (3.4)

Short Circuit Transfer 12-19 38 (150) 20 165 18 (4.0)
100% CO,* (1/2-3/4) 51 (200) 21 200 24 (5.4)

o e , 89 (350) 27 285 42 (92)
pray Transfer 12-19 121 (475) 30 335 57 (12.5)
90% Ar/10% CO, (1/2-3/2) 127 (500} o 0 60 (122)

(Mypical all weld metal. ?’Measured with 0.2% offset. ¥'See test results disclaimer “/CTWD (Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout.
“Procedures in these areas are procedures for short circuiting mode using 100% CO,. When using 75% Argon, 25% CO, for short circuit transfer, reduce voltage by 1 to 2 volts.
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SUPERGLIDE’ S6

Mild Steel, Non-Copper Coated Wire = AWS ER70S-6

KEY FEATURES CONFORMANCES
» High levels of manganese and silicon deoxidizers tolerate AWS A5.18: ER70S-6
medium to heavy mill scale surfaces ASME SFA-A5.18: ER70S-6
= MicroGuard® Ultra provides superior feeding and arc stability CWB/CSA W48-06: ER495-6
EN ISO 14341-B: G49A3CS6

» Supports short-circuiting, globular, axial sprayand pulsed
spray transfer MIL-E-23765/1: MIL-705-6

= Non-copper coated
TYPICAL APPLICATIONS

WELDING POSITIONS = Medium to heavy mill scale base material
All » Sheet metal to 380 - 485 MPa (55 - 70 ksi) yield
strength material
SHIELDING GAS » Automotive repair
100% CO, = Structural steel
75-95% Argon / Balance CO,
95-98% Argon / Balance O,
Flow Rate: 30 - 50 CFH
DIAMETERS / PACKAGING
Diameter 44 1b (20 kg) 500 Ib (227 kg) 900 Ib (408 kg)
in (mm) Fiber Spool Accu-Trak® Drum Accu-Trak® Drum
0.035 (0.9) ED028635 ED034560
0.045 (1.1) ED028636 ED030695 ED034561
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MECHANICAL PROPERTIES™ — As Required per AWS A5.18

MIG (GMAW) WIRE

Requirements - AWS ER70S-6
As-Welded with 100% CO,

400 (58) min

485 (70) min

27 (20) min

Typical Results® - As-Welded with 100% CO,

430(62)

WIRE COMPOSITION™ — As Required per AWS A5.18

Requirements - AWS ER705S-6

0.06-0.15

1.40-1.85

540 (78)

0.80-1.15

0.035 max

71

(52)

0.025 max

Typical Results®

0.08-0.09

1.42-1.65

0.81-0.87

0.006-0.010

0.004-0.010

Requirements - AWS ER70S-6

0.15 max

0.15 max

0.15 max

0.03 max

0.50 max

Typical Results®

TYPICAL OPERATING PROCEDURES

0.035in (0.9 mm), DC+

0.01-0.05

<0.04

<0.01

<0.01

0.01-0.04

o 25 (100) 18 80 07 (1.6)

Short Circuit Transfer 9-12 38 (150) 19 120 11 (2.4)
100% CO,*® (3/8-1/2) 6.4 (250) 22 175 18 (4.0)

oy Trans 95 (375) 23 195 2.7 (6.0)
pray Transfer 12-19 12,7 (500) 29 230 36 (80)
90% Ar/10% CO, (1/2-3/4) 152 (600) 20 575 44 (96)

0.045 in (1.1 mm), DC+

o 32 (125) 19 145 15 (3.4)

Short Circuit Transfer 12-19 38 (150) 20 165 18 (4.0)
100% €O, (1/2-3/4) 5.1 (200) 21 200 2.4 (5.4)

Coray Transf 89 (350) 27 285 42 (9.2)
pray ranster 1219 121 (475) 30 335 57 (125)
90% Ar/10% CO, (1/2-3/4) 127 (500) 30 340 60 (13.2)

(Mypical all weld metal. “’Measured with 0.2% a[fset. BiSee test results disclaimer “/CTWD (Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout.
“Procedures in these areas are procedures for short circuiting mode using 100% CO,. When using 75% Argon, 25% CO, for short circuit transfer, reduce voltage by 1 to 2 volts.
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SUPERARC® L-50° e

Mild Steel, Copper Coated = AWS ER70S-3 & EM13K BUY AMERICA
KEY FEATURES CONFORMANCES
» Moderate levels of manganese and silicon for deoxidiztion AWS A5.18: ER70S-3
of clean to light mill scale surfaces ASME SFA-A5.18: ER70S-3
« Copper coating provides superior arc-starting characteristics AWS A5.17: EM13K
for long contact tip life ABS: 3YSA
» Supports short-circuiting, globular, axial spray and pulsed Lloyd’s Register: 3YSH15
spray transfer DNV Grade: YMS
» MicroGuard® Ultra provides superior feeding and arc stability CWB/CSA W48-06: ER495-3
EN ISO 14341-B: G49A2CS3
WELDING POSITIONS MIL-E-23765/1: MIL-70S-3
All
TYPICAL APPLICATIONS
SHIELDING GAS = Clean to light mill scale = Pipeline and
100% CO, base material processing pipe
75-95% Argon / Balance CO, = Sheet metal to » Pressure vessels
95-98% Argon / Balance O, 380 - 485 MPa .
Flow Rate: 30-50 CFH (55 - 70 ksi) yield Structural steel

strength material

DIAMETERS / PACKAGING

Diameter 331b (15 kg) 33 1b (15 kg) 44 1b (20 kg) 44 1b (20 kg) 60 Ib (27.2 kg)
in (mm) Plastic Spool Steel Spool Steel Spool Fiber Spool Coil

0.030(0.8) ED032923 ED031407

0.035(0.9) ED032924 ED031408 ED031914 ED021268, ED036624*

0.045(1.1) ED032925 ED031409 ED031915 ED021270, EDO34428*

0.052 (1.3) ED031916
1/16 (1.6) ED011317
Diameter 60 Ib (27.2 kg) 500 Ib (227 kg) 500 Ib (227 kg) 500 Ib (227 kg) 600 Ib (272 kg)
in (mm) Fiber Spool Accu-Trak® Drum Accu-Pak® Box Infinity-Pak® Speed-Feed® Drum

0.030(0.8) ED029223

0.035(0.9) ED021269 ED021052 ED032899

0.040(1.0)

0.045 (1.1) ED021271 ED020526 ED032901 ED034535

0.052 (1.3) ED021273 ED020527 ED032902
1/16 (1.6) ED027274 ED032903 ED011316
Diameter 900 Ib (408 kg) 1000 Ib (454 kg) 1000 Ib (454 kg) 1000 Ib (454 kg) 1000 Ib (454 kg)
in (mm) Accu-Pak® Box Accu-Trak® Drum Accu-Pak® Box Precise-Trak® Reel Infinity-Pak®

0.030(0.8)

0.035(0.9) ED032842 ED028825 ED032379

0.040(1.0) ED033292 ED032380

0.045(1.1) ED028826 EDO32844 ED031614 ED031930

0.052 (1.3) ED029082 EDO32845 ED031615 EDO3446L
1/16 (1.6) ED029083 ED032846 ED033270

*Buy America Product
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MIG (GMAW) WIRE

MECHANICAL PROPERTIES" — As Required per AWS A5.18

Yield Strength® | Tensile Strength Elongation Charpy V-Notch - ] (ft=Ibf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F) @ -29°C(-20°F)
Requirements - AWS ER705-3
As-Welded with 100% CO, 400 (58) min 485 (70) min 22 min 27 (20) min Not Specified
MIL-70S-3 per MIL-E-23765/1
As-Welded with CO, and 98% Ar/2% O, 380-485 (55-70)| 485 (70) min 22 min Not Specified Not Specified
Typical Results®
As-Welded with 100% CO, 415 (60) 515 (75) 26 95 (70) 88 (65)
Stress Relieved 1 hr. @ 621°C(1150°F) 365 (53) 475 (69) 34 118 (87) 100 (74)
As-Welded with 75% Ar/25% CO, 420 (61) 525 (76) 28 106 (78) 102 (75)
Stress Relieved 1 hr. @ 621°C(1150°F) 365 (53) 490 (71) 33 165 (122) 163 (120)
As-Welded with 90% Ar/10% CO, 450 (65) 545 (79) 30 142 (105) 122 (90)
Stress Relieved 1 hr. @ 621°C(1150°F) 365 (53) 485 (70) 35 - - 214 (158)
As-Welded with 98% Ar/2% O, 425 (62) 540 (78) 27 108 (80) 95 (70)
Stress Relieved 1 hr. @ 621°C(1150°F) 350(51) 475 (69) 33 - - 339 (250)
WIRE COMPOSITION™ — As Required per AWS A5.18
%C %Mn %Si %S %P
Requirements - AWS ER705-3 0.006-0.15 0.90-1.40 0.45-0.75 0.035 max 0.025 max
Typical Results? 0.08-0.11 1.14-1.23 0.53-0.59 0.003-0.009 0.003-0.013
%Cr %Mo %Ni %\ %Cu (Total)®
Requirements - AWS ER705-3 0.15 max 0.15 max 0.15 max 0.03 max 0.50 max
Typical Results” =0.04 =<0.02 <0.03 <0.01 0.15-0.25
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr)
0.030in (0.8 mm), DC+
19 (75 17 35 0.4 (0.9
Short Circuit Transfer 9-12 38 E15)O) 18 70 08 51.8;
100% CO, (3/8-1/2) 76 (300) 22 130 16 (3.6)
0.035in (0.9 mm), DC+
2.5 (100 18 80 0.7 (1.6
Short Circuit Transfer 9-12 38 E150; 19 120 11 %2'4;
100% €O, (3/8-1/2) 64 (250) 22 175 18 (4.0)
9.5 (375) 23 195 2.7 (6.0)
Spray Transfer 12-19 12,7 (500) 29 230 36 (80)
90% Ar/10% CO, (1/2-3/4) 152 (600) 30 275 L4 (9.6)
0.045in (1.1 mm), DC+
32 (125 19 145 15 (3.4
Short Circuit Transfer 12-19 38 E150; 20 165 18 Eh.og
100% CO,® (172-3/4) 51 (200) 21 200 25 (54)
89 (350) 27 285 42 (9.2)
Spray Transfer 12-19 121 (475) 30 335 57 (12.5)
90% Ar/10% CO, (172-3/4) 12,7 (500) 30 340 60 (13.2)
0.052in (1.3 mm), DC+
7.6 (300) 30 300 4.8 (10.6)
Spray Transfer 12-19 81 (320) 30 320 52 (11.5)
90% Ar/10% CO, (172-3/4) 123 (485) 32 430 78 (17.1)
1/16in (1.6 mm), DC+
53 (210) 25 325 48 (10.7)
Spray Transfer 12-25 60 (235) 27 350 54 (12.0)
90% Ar/10% CO, (172-7) 7.4 (290) 28 430 6.7 (148)

("Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer “Copper due to any coating on the electrode plus the copper content of the filler metal itself, shall not exceed the stated 0.50% max.
“CTWD (Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout. ©Procedures in these areas are procedures for short circuiting mode using 100% CO,. When using 75% Argon, 25% (O,
for short circuit transfer, reduce voltage by 1 to 2 volts.
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MIG (GMAW) WIRE

SUPERARC" L-56°

Mild Steel, Copper Coated = AWS ER705-6 & EH11K

KEY FEATURES

» High levels of manganese and silicon deoxidizers tolerate
medium to heavy mill scale surfaces

» Excellent toe-wetting provides optimal bead appearance

» Copper coating provides superior arc-starting characteristics
for long contact tip life

= Supports short-circuiting, globular, axial spray and pulsed
spray transfer

» MicroGuard® Ultra provides superior feeding and arc stability

TYPICAL APPLICATIONS

= Medium to heavy mill scale .
base material

» Sheet metal to 380-485 MPa
(55-70 ksi) yield
strength material

Automotive repair

= Robotic or hard
automation

= Structural steel

» Pressure vessels

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.18:
ASME SFA-A5.18:
AWS A5.17:

ABS:

Lloyd’s Register:
DNV Grade:
CWB/CSA W48-06:
DB:

TUV:

EN ISO 14341-B:
MIL-E-23765/1:

WELDING POSITIONS
All

SHIELDING GAS

100% CO,
75-95% Argon / Balance CO,

Diameter 2 Ib (1 kg) Plastic Spool 12.51b (5.7 kg) 331b (15 kg)
in (mm) 10 Ib (4.5 kg) Master Carton Plastic Spool Plastic Spool
0.025 (0.6) ED030583 ED015790
0.030 (0.8) ED030631 ED023334 ED032926
0.035 (0.9) ED030632 ED028676 ED032927
0.045 (1.1) ED025042 ED032928
Diameter 44 1b (20 kg) 601b (27.2 kg) 601b (27.2 kg)
in (mm) Fiber Spool Coil Fiber Spool
0.030 (0.8)
0.035 (0.9) ED021274, EDO33704* ED021275
0.040 (1.0) ED027384
0.045 (1.1) | ED021276, ED033703% ED033328** ED021277, EDO36730*
0.052 (1.3) ED021278, EDO33705* ED021279
1/16 (1.6) EDO11666, EDO33710*
Diameter 500 Ib (227 kg) 500 Ib (227 kg) 500 Ib (227 kg)
in (mm) Accu-Trak® Drum Accu-Pak® Box Infinity-Pak
0.030 (0.8) ED030771
0.035 (0.9) ED021056 ED032904 EDO34394
0.040 (1.0) ED031937
0.045 (1.1) ED020532, ED036219** ED032906, EDO34248**
0.052 (1.3) ED020533 ED032907
1/16 (1.6) ED029225, ED033707*
Diameter 900 Ib (408 kg) 1000 Ib (454 kg) 1000 Ib (454 kg)
in (mm) Accu-Pak® Box Accu-Trak® Drum Accu-Pak® Box
0.035 (0.9) ED032847, EDO34429* ED028827
0.040 (1.0) ED0O31032
0.045 (1.1) ED028828 ED032849, ED033706*
0.052 (1.3) ED029084 ED032850, ED033702*
1/16 (1.6) ED025085 ED032851

*Buy America Product **Tested Material

==

BUY AMERICA

ER70S-6
ER705-6
EH11K

3YSA

3YSH5
H'YMS
ER495-6

EN 440 G3Si1
EN 440 G3Si1
G49A3CS6
MIL-70S-6

95-98% Argon / Balance O,
Flow Rate: 30-50 CFH

331b (15 kg) 44 1b (20 kg)
Steel Spool Steel Spool
ED031411 ED025945
ED031412 ED025946

2501b (113.4 kg)
Accu-Trak® Drum

ED029914

ED029915
ED029916

1000 Ib (454 kg)
Infinity-Pak

ED036632

ED036633

1000 Ib (454 kg)
Precise-Trak® Reel

ED033271

ED031616
ED031617
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MIG (GMAW) WIRE

MECHANICAL PROPERTIES" — As Required per AWS A5.18

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F) @ -40°C (-40°F)
Requirements - AWS ER705-6
As-Welded with 100% CO, 400 (58) min 485 (70) min 22 min. 27 (20) min. Not Specified
MIL-705-6 per MIL-E-23765/1
As-Welded with CO, and 98% Ar/2% O, 380-550 (55-80) 485 (70) min 22 min Not Specified Not Specified
MIL-70S-6 per MIL-E-23765/1
Stress Relieved 1 hr. @ 621°C(1150° F)
with CO, and 98% Ar/2% O, 360 (52) min 485 (70) min 26 min 27 (20) min Not Specified
Typical Results®
As-Welded with 100% CO, 440 (64) 560 (81) 29 71(52) 61 (45)
Stress Relieved 1 hr. @ 621°C(1150°F) 395 (57) 510 (74) 29 95 (70) 68 (50)
As-Welded with 75% Ar/25% CO2 460 (67) 565 (82) 27 82 (60) 72 (53)
Stress Relieved 1 hr. @ 621°C(1150°F) 415 (60) 540 (78) 31 140 (103) 122 (90)
As-Welded with 90% Ar/10% CO, 470 (68) 580 (84) 28 119 (88) 78(57)
Stress Relieved 1 hr. @ 621°C(1150°F) 440 (64) 550 (80) 32 183 (135) 156 (115)
As-Welded with 98% Ar/2% 0, 455 (66) 565 (82) 27 122 (90) 108 (80)
Stress Relieved 1 hr. @ 621°C(1150°F) 415 (60) 545 (79) 34 190 (140) 176 (130)
WIRE COMPOSITION" — As Required per AWS A5.18
%C %Mn %Si %S %P
Requirements - AWS ER705-6 0.06-0.15 1.40-1.85 0.80-1.15 0.035 max 0.025 max
Typical Results? 0.08-0.09 1.42-1.60 0.81-0.87 0.006-0.010 0.004-0.010
%Cr %Ni %Mo %\ %Cu (Total)“
Requirements - AWS ER705-6 0.15 max 0.15 max 0.15 max 0.03 max 0.50 max
Typical Results? 0.01-0.05 <0.04 <0.01 <0.01 0.17-0.22
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr)
0.025 in (0.6 mm), DC+
Short Circuit Transfer S5-12 2.5 (100) 17 35 0.4 (0.9)
100% CO, (3/8-1/2) 6.4 (250) 19 80 09 (2.0)
0.030in (0.8 mm), DC+
Short Circuit Transfer 9-12 ;593 ggg) 1; 38 8; 2?2;
100% €O, (3/8-1/2) 76 (300) 22 130 16 (36)
0.035 in (0.9 mm), DC+
Short Circuit Transfer 9-12 %g ﬂgg; lg 18200 (1) z 816;;
100% €O, (3/8-1/2) 6.4 (250) 22 175 18 (4.0)
9.5 (375) 23 195 2.7 (6.0)
Spray Transfer 12-19 12.7 (500) 29 230 36 (80)
90/n Ar/1OA: COZ (1/2—3/L+) 152 (600) 30 275 Ll'[t (96)
0.045 in (1.1 mm), DC+
Short Circuit Transfer 12-19 gé Hégg ;8 jlég lg 28;
100% CO, (1/2-3/4) 51 (200) 21 200 25 (5.4)
89 (350) 27 285 42 (9.2)
Spray Transfer 12-19 121 (475) 30 335 57 (12.5)
90% Ar/10% CO, (1/2-3/4) 12.7 (500) 30 340 60 (132)
0.052in (1.3 mm), DC+
7.6 (300) 30 300 48 (10.7)
Spray Transfer 12-19 81 (320) 30 320 52 (115)
90% Ar/10% CO, (1/2-3/4) 123 (485) 32 430 78 (17.)
1/16 in (1.6 mm), DC+
53 (210) 27 325 48 (10.7)
QSOE/raA‘/ /T;%QSE% (11%2% 60 (235) 28 350 54 (12.0)
o AT e - 7.4 (290) 29 430 6.7 (14.8)

ypical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/Copper due to any coating on the electrode plus the copper content of the filler metal itself, shall not exceed the stated 0.50% max.
“CTWD (Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout. ©Procedures in these areas are procedures for short circuiting mode using 100% CO,, When using 75% Argon, 25% (O,
for short circuit transfer, reduce voltage by 1 to 2 volts.
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SUPERARC’ L-59° B

Mild Steel, Copper Coated = AWS ER70S-6 BUY AMERICA
KEY FEATURES CONFORMANCES
» Engineered alloy system enhances silicon island management AWS A5.18: ER70S-6
- Minimal spatter ASME SFA-A5.18: ER70S-6

c " i , tarting characterist ABS: 3YSA (100 C0, & Mixed)
= Copper coating provides superior arc-starting characteristics . ;

for long contact tip life DNV Grade: I1'YMS H5 (Mllxed)

BV Grade: SA3YHHH (Mixed)

» Fast travel speeds CWB/CSA W48-06: ER4L95-6
» MicroGuard® Ultra provides superior feeding and arc stability EN ISO 14341-B: G49A3CS6

WELDING POSITIONS TYPICAL APPLICATIONS

Al » Robotic or hard automation » Pressure vessels
SHIELDING GAS = Automotive = Heavy fabrication
) = Pipeline & Offshore = Alternative to
100% €0, metal-cored wire
75-95% Argon / Balance CO,
95-98% Argon / Balance O,
Flow Rate: 30 - 50 CFH
DIAMETERS / PACKAGING
Diameter 33 1b (14.9 kg) 44 1b (20 kg) 44 1b (20 kg) 60 Ib (27.2 kg) 500 Ib (227 kg)
in (mm) Plastic Spool Fiber Spool Steel Spool Fiber Spool Accu-Pak® Box
0.035 (0.9) ED034270 ED033033 ED032366 ED032894
0.040 (1.0) ED032895
0.045 (1.1) ED034271 ED032367 ED032896
0.052 (1.3) ED034272 ED034430* ED032368 ED032814 ED032897
1/16 (1.6) ED034356 ED036220** ED032968
Diameter 500 Ib (227 kg) 900 Ib (408 kg) 1000 Ib (454 kg) 1000 Ib (454 kg) 1000 Ib (454 kg)
in (mm) Infinity-Pak® Accu-Pak® Box Infinity-Pak® Accu-Pak® Box Precise-Trak® Reel
0.035 (0.9) ED034402 ED032861
0.040 (1.0)
0.045 (1.1) ED033215 ED032863 ED032808
0.052 (1.3) ED032864, EDO34431* ED032809
1/16 (1.6) ED032865

*Buy America Product **Tested Material
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MIG (GMAW) WIRE

MECHANICAL PROPERTIES" — As Required per AWS A5.18

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (fta1bf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F) @ -40°C (-40°F)

Requirements - AWS ER705-6

As-Welded with 100% CO, 400 (58) min 485 (70) min 22 min 27 (20) min Not Specified
Typical Results?

As-Welded with 100% CO, 455 (66) 565 (82) 28 71(52) 53(39)

As-Welded with 75% Ar/25% CO, 485 (70) 595 (86) 25 56 (41) 53(39)

As-Welded with 90% Ar/10% CO, 460 (67) 570 (83) 25 75 (55) 65 (48)

WIRE COMPOSITION — As Required per AWS A5.18

%C %Mn %Si %S %P
Requirements - AWS ER705-6 0.06-0.15 1.40-1.85 0.80-1.15 0.035 max 0.025 max
%Cu@ %Ni %Cr %Mo %\
Requirements - AWS ER705-6 0.50 max 0.15 max 0.15 max 0.15 max 0.03 max
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr)
0.035in (0.9 mm), DC+
- 2.5 (100) 17 80 0.7 (1.6)
Short Circuit Transfer 12 38 (150) 18 120 11 (24)
75% Ar/25% CO,® (1/2)
2 6.4 (250) 20 175 18 (4.0)
< T ‘ 19 95 (375) 23 195 2.7 (6.0
9;/“2’ /:Z:}SCEC; ) 127 (500) 29 230 36 (80)
P AITIER S, 152 (600) 30 275 44 (9.6)
0.045 in (1.1 mm), DC+
. 3.2 (125) 18 145 1.5 (3.4)
Short Circuit Transfer 12 38 (150) 19 165 18 (40)
75% Ar/25% CO,® (1/2)
2 5.1 (200) 20 200 2.4 (5.4)
< T ‘ 19 8.9 (350) 27 285 4.2 (9.2)
90'[",/“2//:%:}5&; G 121 (475) 30 335 57 (12.5)
P AITIER S, 12.7 (500) 30 340 60 (13.2)
0.052in (1.3 mm), DC+
< T ‘ 19 7.6 (300) 30 300 48 (10.6)
9;/“2’ /:Z:}SCEC; G 81 (320) 30 320 52 (115)
P AITIER S, 123 (485) 32 430 78 (17.1)
1/16in (1.6 mm), DC+
< T ‘ 19 53 (210) 25 325 48 (10.7)
9;/“2’ /:Z:}SCEC; G 60 (235) 27 350 54 (12.0)
P AITIER S, 7.4 (290) 28 430 6.7 (14.8)

Typical all weld metal. ?Measured with 0.2% offset. “'See test results disclaimer “/Copper due to any coating on the electrode plus the copper content of the filler metal itself; shall not exceed the stated 0.50% max. “/CTWD
(Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout. ®Procedures in these areas are procedures for short circuiting mode using 75% Argon, 25% €O, NOTE: For 100% CO, procedures, add 1
to 2 volts for short circuit transfer and 2 to 3 volts for globular transfer.
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MIG (GMAW) WIRE

MUREMATIC" S3

Mild Steel, Copper Coated = AWS ER70S-3

KEY FEATURES

= Copper coating provides superior arc-starting characteristics
for long contact tip life

= Manganese and silicon content of an S-3 wire can tolerate low
levels of mill scale on the base material

» MicroGuard® surface treatment provides superior feeding

» Manufactured in the USA

SHIELDING GAS

100% CO,

75-95% Ar/Balance CO,
95-98% Ar/Balance CO,
Flow Rate: 30 - 50 CFH

CONFORMANCES

AWS A5 18:
ASME SFA-A5.18:

TYPICAL APPLICATIONS
= Industrial
= Farming

» Construction

= Mining equipment

WELDING POSITIONS

ER70S-3
ER70S-3

» For welding on base material
thatis clean or has light

mill scale

» General fabrication

All
DIAMETERS / PACKAGING
Diameter 44 1b (20 kg) 44 1b (20 kg) 60 1b (27 kg) 500 Ib (227 kg) 1000 Ib (453 kg) 1000 Ib (453 kg)
in (mm) Steel Spool Fiber Spool Fiber Spool Accu-Trak® Drum Speed Feed® Drum Accu-Trak® Drum
0.035 (0.9) EDM23347543 EDM23346593 EDM23346713 EDM23346783 EDM23346513 EDM23346573
0.045 (1.1) EDM23347545 EDM23346595 EDM23346715 EDM23346785 EDM23346575
0.052 (1.3) EDM23346576
MECHANICAL PROPERTIES™ — As Required per AWS A5.18
Yield Strength®® Tensile Strength Elongation Cha;wt:::)o Ll
MPa (ksi) MPa (ksi) % @ 0°F (-18°C)
Requirements - AWS ER70S-3 58,000 (400) min 70,000 (483) min 22 min 27 (20) min
Typical Results? ‘ 64,900 (447) ‘ 81,000 (559) ‘ 24 ‘ 67 (91)
WIRE COMPOSITION — As Required per AWS A5.18
%C %Mn %Si %P %S %Ni %Cr %Mo %\ Cu (total)
Requirements - AWS ER705-3 | 0.06-0.15 | 0.90-1.40 | 0.45-0.75 |0.025 max |0.035 max| 0.15max | 0.15 max | 0.15max | 0.03 max | 0.50 max
Typical Results® - As-Welded | 010 | 123 | 056 0014 | 0008 | 004 | 003 | 001 -] o7
TYPICAL OPERATING PROCEDURES
Diameter, Polarity Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas in/min (mm/min) (volts) (amps) Ib/hr (kg/hr)
0.035in (0.9 mm), DC+
Short Circuit Transfer - 100% CO, 100-250 (2.5-6.4) 18-22 80-175 16-4.0 (0.7-1.8)
Spray Transfer - 90% Ar/10% CO, 375-600 (9.5-15.2) 23-30 195-275 6.0-9.6 (2.7-4.4)
0.045 in (1.1 mm), DC+
Short Circuit Transfer - 100% CO, 125-200 (3.2-5.0) 19-21 145-200 3.4-54 (1.5-2.5)
Spray Transfer - 90% Ar/10% CO, 350-500 (8.9-12.7) 27-30 285-340 9.2-13.2 (4.2-6.0)
0.052in (1.3 mm), DC+
Spray Transfer - 90% A/10% C0, | 300-485 (7.6-12.3) | 3032 | 300430 | 106-17.1 (4.8-7.8)
1/16in (1.6 mm), DC+
Spray Transfer - 90% A/10% CO, | 210-290 (5.3-7.4) | 2528 | 325430 | 107-148 (48-6.7)

"Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer
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MUREMATIC’ S&+

Mild Steel, Copper Coated Wire = AWS ER70S-4

KEY FEATURES CONFORMANCES
= Highly resistant to copper flaking which can clog liners AWS A5 18: ER70S-4
and contact tips ASME SFA-A5.18: ER70S-4

= Copper coating provides superior arc-starting characteristics,

for long contact tip life

TYPICAL APPLICATION
= MicroGuard® surface treatment provides superior feeding c CATIONS

« Manufactured in the USA . Applications which rgquire greater cleaning action through
increased levels of silicon and manganese compared to the

WELDING POSITIONS levels provided by a typical ER705-3 wire

Al * Industrial « For welding on base

SHIELDING GAS « Farming material that is clean or

) has light mill scale
100% €O, * Construction = General fabrication
75-95% Ar/Balance COZ . M|n|ng equipment

95-98% Ar/Balance CO,
Flow Rate: 30 - 50 CFH

DIAMETERS / PACKAGING

Diameter 301b (13 kg) 44 1b (20 kg) 44 1b (20 kg) 60 Ib (27 kg) 500 Ib (227 kg) 1000 Ib (453 kg)
in (mm) Spool Steel Spool Fiber Spool Fiber Spool Accu-Trak® Drum Accu-Trak® Drum
0.035 (0.9) EDM23346353 EDM23347343 EDM23346393 EDM23346313 EDM23346383 EDM23346173
0.045 (1.1) EDM23346355 EDM23346395 EDM23346315 EDM23346385
0.052 (1.3) EDM23346396

MECHANICAL PROPERTIES" — As Required per AWS A5.18
Charpy V-Notch

Yield Strength"’ Tensile Strength Elongation ) (Ftalbf)
MPa (ksi) MPa (ksi) % @-20°F (-29°C)
Requirements - AWS ER70S-4 58,000 (400) min 70,000 (483) min 22 min Not Specified
Typical Results? 64,000 (441) 79,000 (555) 28 58(79)
WIRE COMPOSITION — As Required per AWS A5.18
%C %Mn %Si %P %S %Ni %Cr %Mo %\ Cu (total)
Requirements - AWS ER705-4 | 0.06-0.15 | 1.00-1.50 | 0.65-0.85 |0.025 max |0.035 max| 0.15max | 0.15 max | 0.15max | 0.03 max | 0.50 max
Typical Results® - As-Welded | 009 | 128 | 073 | 0018 | 0010 | 006 | 005 | 002 | - | 026
TYPICAL OPERATING PROCEDURES
Diameter, Polarity Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas in/min (mm/min) (volts) (amps) Ib/hr (kg/hr)
0.035 in (0.9 mm), DC+
Short Circuit Transfer - 100% CO, 100-250 (2.5-6.4) 18-22 80-175 1.6-4.0 (0.7-1.8)
Spray Transfer - 90% Ar/10% CO, 375-600 (9.5-15.2) 23-30 195-275 6.0-96 (2.7-4.4)
0.045 in (1.1 mm), DC+
Short Circuit Transfer - 100% CO, 125-200 (3.2-5.0) 19-21 145-200 3.4-5.4 (1.5-2.5)
Spray Transfer - 90% Ar/10% CO, 350-500 (8.9-12.7) 27-30 285-340 9.2-132 (4.2-6.0)
0.052 in (1.3 mm), DC+
Spray Transfer - 90% Ar/10% CO, ‘ 300-485 (7.6-12.3) ‘ 30-32 ‘ 300-430 ‘ 10.6-17.1 (4.8-7.8)
1/16in (1.6 mm), DC+
Spray Transfer - 90% A/10% CO, | 210-290 (5.3-7.4) | 2528 | 325430 | 10.7-148 (4.8-6.7)

ypical all weld metal. ?Measured with 0.2% offset. ©'See test results disclaimer
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MUREMATIC® S6

Mild Steel, Copper Coated Wire = AWS ER705-6

KEY FEATURES CONFORMANCES
= Excellent spatter control and bead profile AWS A5 18: ER70S-6
ASME SFA-A5.18: ER70S-6

= MicroGuard® surface treatment provides superior feeding

» Copper coating provides superior arc-starting characteristics

for long contact tip life
= Manufactured in the USA
WELDING POSITIONS
All
SHIELDING GAS

100% CO,

75-95% Ar/Balance CO,
95-98% Ar/Balance CO,
Flow Rate: 30 - 50 CFH

TYPICAL APPLICATIONS

= Applications which require greater cleaning action through
increased levels of silicon and manganese compared to the
levels provided by a typical ER705-3 or ER705-4 wire

= Industrial = Auto repair

= For welding on metals with
a medium-to-high presence
of mill scale

= Farming
» Construction

= Mining equipment

DIAMETERS / PACKAGING

Diameter 301b (13 kg) 44 1b (20 kg) 44 1b (20 kg) 601b (27 kg) 601b (27 kg) 500 Ib (227 kg) 1000 Ib (453 kg)
in (mm) Spool Steel Spool Fiber Spool Fiber Spool Coil Accu-Trak® Drum Accu-Trak® Drum
0.030 (0.8) | EDM23346852 EDM23346883 EDM23346673
0.035(0.9) | EDM23346853 EDM23347843 EDM23346893 EDM23346885 EDM23346675
0.045 (1.1) | EDM23346855 EDM23347845 EDM23346895 EDM23347815 EDM23346875 EDM23346886 EDM23346676
MECHANICAL PROPERTIES" — As Required per AWS A5.18
Yield Strength® Tensile Strength Elongation Chaﬁ;’t:’l::)o tch
MPa (ksi) MPa (ksi) % @-20°F (-29°C)
Requirements - AWS ER705-6 58,000 (400) min 70,000 (483) min 22 min 20 (27) min
Typical Results? ‘ 67,000 (462) 82,000 (565) ‘ 27 ‘ 52(71)
WIRE COMPOSITION™ — As Required per AWS A5.18
%C %Mn %Si %P %S %Ni %Cr %Mo %WV Cu (total)
Requirements - AWS ER705-6| 0.06-0.15 | 1.40-1.85 | 0.80-1.15 | 0.025 max |0.035 max| 0.15max | 0.15max | 0.15max | 0.03 max | 0.50 max
Typical Results® - As-Welded | 007 | 144 | 073 0011 | 0007 | 002 | 002 | 001 - | o
TYPICAL OPERATING PROCEDURES
Diameter, Polarity Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas in/min (mm/min) (volts) (amps) Ib/hr (kg/hr)
0.035in (0.9 mm), DC+
Short Circuit Transfer - 100% CO, 100-250 (2.5-6.4) 18-22 80-175 16-4.0 (0.7-1.8)
Spray Transfer - 90% Ar/10% CO, 375-600 (9.5-15.2) 23-30 195-275 6.0-96 (2.7-4.4)
0.045 in (1.1 mm), DC+
Short Circuit Transfer - 100% CO, 125-200 (3.2-5.0) 19-21 145-200 3.4-5.4 (1.5-2.5)
Spray Transfer - 90% Ar/10% CO, 350-500 (8.9-12.7) 27-30 285-340 9.2-13.2 (4.2-6.0)
0.052in (1.3 mm), DC+
Spray Transfer - 90% A/10% C0, | 300-485 (7.6-12.3) | 3032 | 300430 | 106-17.1 (4.8-7.8)
1/16in (1.6 mm), DC+
Spray Transfer - 90% A/10% CO, | 210-290 (5.3-7.4) | 2528 | 325430 | 107-148 (48-6.7)

"Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer
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2CRMO

Low Alloy Steel = AWS ER90S-G

KEY FEATURES CONFORMANCES
= Designed for high strength and improved hardness to AWS 5.28: ER90S-G
resist metal-to-metal wear BS EN ISO 21952-A CrMo2Si

= Developed to provide corrosion resistance to Sulphur

bearing crude ol TYPICAL APPLICATIONS

= Superior feedabilit
P / = Steam Generating Power Plant

WELDING POSITIONS » Piping
All » Coal Liquefaction Plant

NH, Pressure Vessels
SHIELDING GAS

95% Argon / 5% CO,

DIAMETERS / PACKAGING

0.8(0.035) M2CRMO-08
1.2(0.045) M2CRMO-12

MECHANICAL PROPERTIES'™ — As Required per AWS A5.28

Requirements

AWS ER90S-G 540 (78) min 620 (90) min 17 min - -
Typical Results®
As-Welded 540 (78) 655 (95) 23 >95 220

DEPOSIT COMPOSITION™ — As Required per AWS A5.28

Requirements
AWS ER90S-G 0.06-0.12 0.80-1.20 0.50-0.80 0.02 max 0.02 max

Typical Results® 0.1 1 0.6 0.01 0.015

Requirements
AWS ER90S-G 2.30-2.70 - 0.90-1.10 0.4 max

Typical Results® 2.4 <0.1 1 0.15

TYPICAL OPERATING PROCEDURES

1.2(0.045)

' Typical all weld metal ¥ Measured with 0.2% offset ¥ See test results disclaimer
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ER90S-B3

Low Alloy Steel = AWS ER9S0S-B3

KEY FEATURES CONFORMANCES
= Developed for 2 7 Cr-1Mo creep resisting steels AWS 5.28 ERS0S-B3
= Design for high strength and improved hardness to resist BS EN I1SO 21952-B 2C1M

metal-to-metal wear

" Superiorfeedabiity TYPICAL APPLICATIONS

WELDING POSITIONS
All

= Steam Generating Power Plant
= Piping

SHIELDING GAS » Coal Liquefaction Plant

= NH, Pressure Vessels
95% Argon / 5% CO,

DIAMETERS / PACKAGING

1.2 (.045) MER9S0SB3-12

MECHANICAL PROPERTIES™ — As Required per AWS A5.28

Requirements

AWS ER90S5-B3 540 (78) min 620 (90) min 17 min - -
Typical Results®
As-Welded 540 (78) 655 (95) 23 >95 220

WIRE COMPOSITION — As Required per AWS A5.28

Requirements

AWS ER90S-B3 0.07-0.12 0.40-0.70 0.40-0.70 0.02 max 0.02 max
Typical Results® 0.1 05 05 0.01 0.015
Requirements

AWS ER90S-B3 2.3-2.7 0.20 max 0.9-1.2 0.35 max
Typical Results® 2.4 <0.1 1 0.1

TYPICAL OPERATING PROCEDURES

1.2(0.045)

DC+

' Typical all weld metal ? Measured with 0.2% offset ¥ See test results disclaimer

280A 26V
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TECHALLOY’ 4130

Low Alloy Steel

KEY FEATURES TYPICAL APPLICATIONS
= High strength, low alloy = Joining steels of similar chemical composition
» Preheat and inter-pass temperature of 400°F (204.4°C) = Overlays where moderate hardness is required
is required
WELDING POSITIONS SHIELDING GAS
Al 75% Ar/ 25%C0,
98% Ar/ 2% O,

DIAMETERS / PACKAGING

0.035 (0.9) MG£4130035659
0.045 (1.1) MG4130045659
1716 (1.6) MGL4130062659

MECHANICAL PROPERTIES*

Typical Results® 900 (130) 1,000 (145) I

WIRE COMPOSITION

Typical Results® Balance

TYPICAL OPERATING PROCEDURES

0.035(0.9) 28-32 165-200
MIG — Spray Transfer 0.045(1.1) 30-34 180-220 98% Ar/ 2% 0,
1/16(1.6) 30-34 230-260
N 0.035(0.9) 22-25 100-140 0 0
MIG - Short Circuit Transfer 0045 (1.1) 23-26 120-150 75% Ar / 2% CO,

Typical deposit composition. ?Measured with 0.2% offset. “'See test results disclaimer. “/Quenched from 1,550 F (843 () in oil and tempered at 1,050 ° F (565 ° ().
Safety Data Sheets (SDS) are available on our website at www.lincolnelectric.com
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q3

SUPERARC’ LA-75" B

Low Alloy, Copper Coated = AWS ER80S-Ni1 & ENi1K BUY AMERICA
KEY FEATURES CONFORMANCES
» Capable of producing weld deposits with 550 MPa AWS A5.28: ER80S-Ni1
(80 ksi) tensile strength ASME SFA-A5.28: ER80S-Ni1
» High toughness at low temperatures with a nominal AWS A5.17: ENi1K
1% Ni or less ABS: ER80S-Ni1
» MicroGuard® Ultra provides superior feeding and CWB/CSA W48-06: ER555-Ni1 (ER805-Ni1)

= Supports short-circuiting, globular, axial spray and
pulsed spray transfer

= Copper coating provides superior arc-starting characteristics TYPICAL APPLICATIONS

for long contact tip life ) - ‘
= ASTM A588 weathering steel requiring good atmospheric

corrosion resistance
WELDING POSITIONS

All

= NACE applications

SHIELDING GAS

90-95% Argon / Balance CO,
95-98% Argon / Balance O,
Flow Rate: 30 - 50 CFH

DIAMETERS / PACKAGING

Diameter 331b (15 kg) 44 1b (20 kg)
in (mm) Steel Spool Steel Spool
0.035(0.9) ED031415, EDO33949**
0.045(1.1) ED031416, EDO34432*
0.052(1.3) ED036509

*Buy America Product. **Q2 Tested Product.

MECHANICAL PROPERTIES" — As Required per AWS A5.28

Yield Tensile Charpy V-Notch
Strength®? Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F) @ -45°C(-50°F) @ -62°C(-80°F)
Requirements - AWS ER80S-Ni1
As-Welded with 98% Ar/2% O, 470 (68) min 550 (80) min 24 min Not Specified 27 (20) min Not Specified
Typical Results?
As-Welded with 90% Ar/10% CO, 475 (69) 580 (84) 28 119 (88) 82 (60) 35 (26)
Stress Relieved 1 hr. @ 621°C(1150° F) 450 (65) 565 (82) 32 - - 127 (93) 112 (82)
As-Welded with 98% Ar/2% O, 490 (71) 580 (84) 30 - - 172(127) - -
Stress Relieved 1 hr. @ 621°C(1150° F) 420 (61) 540 (78) 31 - - 230(170) 165 (122)

(Typical all weld metal. “’Measured with 0.2% offset. ¥'See test results disclaimer.
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MIG (GMAW) WIRE

WIRE COMPOSITION — As Required per AWS A5.28

%C %Mn %Si %Ni %Cr
Requirements - AWS ER80S-Ni1 0.12 max 1.25 max 0.40-0.80 0.80-1.10 0.15 max
Typical Results® 0.07-0.08 0.94-1.04 0.54-0.58 0.88-0.98 <0.04
%Mo %S %P %\ %Cu (Total)“
Requirements - AWS ER80S-Ni1 0.35 max 0.025 max 0.025 max 0.05 max 0.35 max
Typical Results? <0.02 0.007 - 0.010 0.005 - 0.010 <0.01 0.16 - 0.21
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr)
0.035in (0.9 mm), DC+
o 2.5 (100) 17 80 0.7 (1.6)
Sh;;E/C'ArC/“;tOTU/raC”OSfer (3/98' 112/ ) 38 (150) 18 120 11 (24)
P AR, 64 (250) 22 175 18 (4.0)
95 (375) 23 195 2.7 (6.0
Ti f 12-1
9%‘1;62/”:%:5 cec; e ;A) 127 (500) 29 230 36 (80)
’ e 152 (600) 30 275 414 (9.6)
0.045 in (1.1 mm), DC+
o 3.2 (125) 19 145 1.5 (3.4)
:
’ ce 5.1 (200) 21 200 2.4 (5.4)
8.9 (350) 27 285 4.2 (9.2)
0
’ o 12.7 (500 30 340 60 (13.2)

Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “/Copper due to any coating on the electrode plus the copper content of the filler metal itself, shall not exceed the stated 0.50% max. “/CTWD
(Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout. NOTE: For 100% (O, procedures, add 1 to 2 volts for short circuit transfer and 2 to 3 volts for globular transfer.
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MIG (GMAW) WIRE

SUPERARC" LA-90"

Low Alloy, Copper Coated = AWS ER80S-D2, ER90S-D2 & EA3K

KEY FEATURES

» Capable of producing weld deposits with
550 - 620 MPa (80 - 90 ksi) tensile strength

= Contains 0.50% molybdenum for strength after stress-relief
» MicroGuard® Ultra provides superior feeding and arc stability

= Supports short-circuiting, globular, axial spray and pulsed
spray transfer

» Copper coating provides superior arc-starting characteristics
for long contact tip life

WELDING POSITIONS
All

SHIELDING GAS

100% CO,
95-98% Argon / Balance O,
Flow Rate: 30 - 50 CFH

DIAMETERS / PACKAGING

Diameter 331b (15 kg)
in (mm) Steel Spool
0.035(0.9) ED031413
0.045 (1.1) ED031414
0.052 (1.3)
1/16(1.6)
Diameter 60 1b (27.2 kg)
in (mm) Coil
0.035(0.9)
0.045 (1.1)
0.052 (1.3)
1/16 (1.6) ED013999
Diameter 500 Ib (227 kg)
in (mm) Accu-Pak® Box
0.035(0.9)
0.045 (1.1) EDO32919
0.052 (1.3) ED032920
1/16(1.6)

CONFORMANCES
AWS A5.28:

ASME SFA-A5.28:

AWS A5.23:
CWB/CSA W48-06:

EN ISO 16484-B:
EN ISO 16834-B:
MIL-E-23765/2:

TYPICAL APPLICATIONS

ER805-D2(100% CO,),
ER90S-D2 (Mixed)

ER805-D2 (100% COZ),
ERS0S-D2 (Mixed)

EA3K

ER555-D2 (ER805-D2),
ER625S-D2 (ER90S-D2)

G59A 3 C4M31
G 62A 3 A4M31
MIL-805-3

» Requirements for strength after stress relieving

» ASTM A182,A217, A234 and A335 high temperature
service pipe, fittings, flanges and valves

= ASTM A336 pressure vessel forgings

44 1b (20 kg)
Steel Spool

EDS30775
EDS30776
EDS30777

60 1b (27.2 kg)
Fiber Spool

EDS01380

1000 Ib (454 kg)
Accu-Trak® Drum

EDS29590
ED029591
EDS29592

44 1b (20 kg)
Fiber Spool

ED029546

500 Ib (227 kg)
Accu-Trak® Drum

EDS01372
ED001378
ED026627

1000 Ib (454 kg)
Accu-Pak® Box

ED034436
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MIG (GMAW) WIRE

MECHANICAL PROPERTIES" — As Required per AWS A5.28

Yield Tensile Charpy V-Notch
Strength®? Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -29°C (-20°F) @ -40°C (-40°F)
Requirements - AWS ER805-D2
As-Welded with 100% CO, 470 (68) min 550 (80) min 17 min 27 (20) min Not Specified
AWS ER90S-D2
As-Welded with 95-99% Ar/Balance O, 540 (78) min 620 (90) min 17 min 27 (20) min Not Specified
Typical Results?
As-Welded with 100% CO, 560 (81) 655 (95) 23 36 (26) - -
As-Welded with 95% Ar/5% O, 650 (94) 730 (106) 25 125(92) - -
As-Welded with 75% Ar/25% CO, 620(90) 705 (102) 26 124(91) 122 (90)

WIRE COMPOSITION' — As Required per AWS A5.28

%C %Mn %Si %Ni
Requirements - AWS ER805-D2, ERS0S-D2 0.07-0.12 1.60-2.10 0.50-0.80 0.15 max
Typical Results® 0.09-0.11 1.63-1.74 0.56-0.64 = 0.04
%Mo %S %P %Cu (Total)®
Requirements - AWS ER805-D2, ERS0S-D2 0.40-0.60 0.025 max 0.025 max 0.50 max
Typical Results? 0.43-0.46 <0.010 0.007-0.016 0.16-0.22
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr)
0.035in (0.9 mm), DC+
o 2.5 (100) 18 80 0.7 (1.6)
S:‘g Z':f;g;?gi?r (3/98'112/2) 38 (150) 19 120 11 (2.4)
° P 6.4 (250) 22 175 18 (4.0)
95 (375) 23 195 2.7 (6.0)
29
P AITIER S, 152 (600) 30 275 44 (9.6)
0.045in (1.1 mm), DC+
. 3.2 (125) 19 145 15 (3.4)
0
° P2 5.1 (200) 21 200 25 (5.4)
8.9 (350) 27 285 4.2 (9.2)
0
P ATIER S, 12.7  (500) 30 340 60 (132)
0.052in (1.3 mm), DC+
7.6 (300) 30 300 48 (106)
0
P ATIER S, 123 (485) 32 430 78 (17.1)
1/16in (1.6 mm), DC+
5.3 (210) 25 325 48 (10.7)
95(')‘2;&2/ /T:%rlsg (1122?) 60 (235) 27 350 54 (12.0)
P AITIER S, 7.4 (290) 28 430 67 (148)

(Typical all weld metal. “’Measured with 0.2% offset. ¥'See test results disclaimer “/Copper due to any coating on the electrode plus the copper content of the filler metal itself, shall not exceed the stated 0.50% max. “/CTWD
(Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout. “/Procedures in these areas are procedures for short circuiting mode using 75% Argon, 25% CO,, NOTE: For 100% CO, procedures, add 1
to 2 volts for short circuit transfer and 2 to 3 volts for globular transfer.
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q3

SUPERARC" LA-100"

Low Alloy, Copper Coated = AWS ER100S-G, ER110S-G & EM2

KEY FEATURES

» (Capable of producing welds with 690 MPa (100 ksi)

MIG (GMAW) WIRE

tensile strength

» Excellent for welding quenched and tempered steels and
HY-80 base materials

» MicroGuard® surface treatment provides superior feeding

= Supports short-circuiting, globular, axial spray and pulsed
spray transfer

» Copper coating provides superior arc-starting characteristics for
long contact tip life

CONFORMANCES

AWS A5.28: ER100S-G, ER110S-G

ASME SFA-A5.28: ER100S-G, ER1105-G

AWS A5.23: EM2

ABS: 4YQ550S5A

CWB/CSA W48-06: ER69S-G (ER100S5-G)

DB: EN 12534 T 695 Mn3Nift,
5 Mo

TUV: EN 12534 T 69 5 Mn3Ni1,

EN ISO 16834-B:
MIL-E-23765/2:

5 Mo
G69A5AN3M2
MIL-1005-1

WELDING POSITIONS
All TYPICAL APPLICATIONS
» HY-80 base material

» ASTM A514, A543, A724 and A782 quenched and
tempered plate

SHIELDING GAS

75-95% Argon / Balance CO,
95-98% Argon / Balance O,

Flow Rate: 30 - 50 CFH = \arious heat input conditions

= Military low alloy applications
DIAMETERS / PACKAGING

Diameter 33 1b (15 kg) 44 1b (20 kg) 60 Ib (27.2 kg) 500 Ib (227 kg) 500 Ib (227 kg)
in (mm) Steel Spool Steel Spool Coil Accu-Trak® Drum Accu-Pak® Box
0.035(0.9) EDS30778 EDO31445
0.045 (1.1) ED031417 EDS30779 EDS01162 ED036608
1/16 (1.6) ED010996
MECHANICAL PROPERTIES" — As Required per AWS A5.28
Yield Tensile Charpy V-Notch
Strength®® Strength Elongation ) (ftaIbf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F) @ -51°C (-60°F)
Requirements - AWS ER1005-G
As-Welded - Gas Not Specified Not Specified 690 (100) min Not Specified Not Specified Not Specified
AWS ER1105-G
As-Welded - Gas Not Specified Not Specified 760 (110) min Not Specified Not Specified Not Specified
MIL-100S-1 per MIL-E-23765/2C, 2D, 2E
& T9074-BC-G1B-010/0200
As-Welded with 98% Ar /2% O, 565-825 (82-120) Not Specified 16 min. 81 (60) min 47 (35) min
Typical Results?
As-Welded at 30 kJ/in with 95% Ar/5% CO, 750 (109) 790 (115) 22 164 (121) 138(102)
As-Welded at 45 kJ/in with 98% Ar/2% O, 730(106) 780 (114) 20 - - 118(87)
Pulse
As-Welded at 110 kJ/in with 95% Ar/5% CO, 580 (84) 745 (108) 25 138(102) 70(52)
cv
As-Welded at 110 kJ/in with 95% Ar/5% CO, 620 (90) 740 (107) 25 170(125) 106 (78)
As-Welded at 45 kJ/in with 95% Ar/5% CO, 682 (99) 765(111) 20 - - 117 (86)

(Typical all weld metal. ?Measured with 0.2% offset. “'See test results disclaimer
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WIRE COMPOSITION — As Required per AWS A5.28

MIG (GMAW) WIRE

%C %Mn %Si %Ni %Mo
Requirements - AWS ER1005-G, ER1105-G - - - (A) (A)
Typical Results? 0.05-0.06 1.63-1.69 0.46-0.50 1.88-1.96 0.43-0.45
%Cr %S %P %V
Requirements - AWS ER1005-G, ER1105-G (A) - - -
Typical Results? 0.04-0.06 0.002-0.005 0.005-0.009 <0.01
%Al %Ti %Zr %Cu
Requirements - AWS ER1005-G, ER1105-G - - - -
Typical Results® <0.01 0.03-0.04 <0.01 0.11-0.14
(A) Must have the minimum of one or more of the following: 0.50% Nij, 0.30% Cr, or 0.20% Mo.
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr)
0.035 in (0.9 mm), DC+
o 2.5 (100) 18 80 0.7 (1.6)
s o, o172 38 (150) 1 20 1o
’ e 6.4 (250) 22 175 18 (4.0)
9.5 (375) 23 195 2.7 (6.0
QSOF:/r?’-:/r;r;?)r“}s(fieOr (3/98- 112/2) 127 (500 29 230 36 (80)
’ e 152 (600) 30 275 44 (9.6)
0.045 in (1.1 mm), DC+
12-19 5.1 (200) 19-21 130 2.4 (5.4)
5)
Pulsed Spray Transfer! (1/2-3/8) 64 (250) 20-23 140 3.0 (6.7)
Spray Transfer 19-19 89 (350) 27 285 42 (9.2)
98% Ar/2% 0, (1/2-3/4) 121 (475) 30 335 5.7 (12.5)
95% Ar/5% CO, 12.7 (500) 30 340 6.0 (13.2)
1/16in (1.6 mm), DC+
Spray Transfer 53 (210) 25 325 4.8 (10.7)
12-25(1/2-1)
98% Ar/2% 0, 12-25(1/2-1) 6.0 (235) 27 350 54 (12.0)
95% Ar/5% CO, 7.4 (290) 28 430 6.7 (14.8)

Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “'CTWD (Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout.
Procedures in this area are for pulse MIG mode for welding in the vertical up and overhead welding positions. Actual results are dependent on joint, material thickness, as well as wave shape and pulse frequency.
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BATCH | MIG (GMAW) WIRE

SUPERARC® AK-10°

Low Alloy, Copper Coated = AWS ER100S-G

KEY FEATURES

» (Capable of producing welds with 690 MPa (100 ksi)
tensile strength

CONFORMANCES

AWS A5.28:
ASME SFA-5.28:

» Suitable for use where consumables with less than 1% Ni

are required
TYPICAL APPLICATIONS
» Batch Managed Inventory

. . . . o = NACE applications
= MicroGuard® Ultra provides superior feeding and arc stability

. . . ) » Qil tools
» Q2 Lot® - Certificates showing actual wire chemistry

available online = Riser systems

= Copper coating provides superior arc-starting characteristics = High-strength pipe

for long contact tip life

TYPICAL BASE METALS
WELDING POSITIONS

ER100S-G
ER100S-G

HY-80 or HY-100 per MIL-S-16216, A514 Grade B or P,
All AISI 4130 or 8620, API X-70 or X-80

SHIELDING GAS

100% CO,

75-95% Argon / Balance CO,
95-98% Argon / Balance O,
Flow rate: 30-50CFH

DIAMETERS / PACKAGING

Diameters 33 Ib (15kg) 500 Ib (237kg)
in (mm) Steel Spool Accu-Trak Drum
0.035(0.9) ED034894 ED034896
0.045(1.1) ED034895 ED034897
WIRE COMPOSITION™ — As Required per AWS A5.28
%C %Mn %Si %Ni %Mo %Cr
Requirements - AWS A5.28: ER1005-G - - - (A) (A) (A)
Typical Results 0.10 1.55 0.57 0.88 0.47 ‘ 0.28
%S %P %W %Al %Cu
Requirements - AWS A5.28: ER1005-G - - - - -
Typical Results <0.005 0.01 <0.003 0.003 0.12

(A) Must have the minimum of one or more of the following: 0.50% Ni, 0.30% Cr, or 0.20% Mo.

(Typical all weld metal.
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BATCH | MIG (GMAW) WIRE

MECHANICAL PROPERTIES™ — As Required per AWS A5.28

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft-Ibf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(60°F)
Requirements
AWS A5.28: ER1005-G Not Specified 690 (100) min Not Specified Not Specified Not Specified
As-Welded with 90% Ar/10% CO,
Typical Results
7 1 2 (11 21 4
As-Welded with 90% Ar/10% CO, 03 (103) 802(116) 86 (64) 85(63)
Stress Relieved 1 hr. @ 621°C
627 (91 723 (105 25 113 (83 100 (73
(1150°F) with 90% Ar/10% o, ©1) (109) (®3) 73]

TYPICAL OPERATING PROCEDURES

Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr)
0.035in (0.9 mm), DC+
L 2.5 (100) 18 80 0.7 (1.6)
;
’ S 6.4 (250) 22 175 1.8 (4.0)
95 (375) 23 195 2.7 (6.0
2
’ e 152 (600) 30 275 44 (9.6)
0.045in (1.1 mm), DC+
12-19 5.1 (200) 19-21 130 2.4 (5.4)
(5)
Pulsed Spray Transfer (1/2-3/4) 64 (250) 20-23 140 30 (6.7)
Spray Transfer 19419 89 (350) 27 285 42 (9.2)
98% Ar/2% O2 (1/2-3/4) 121 (475) 30 335 5.7 (12.5)
95% Ar/5% CO, 12.7  (500) 30 340 6.0 (13.2)
0.052in (1.3 mm), DC+
Spray Transfer 53 (210) 25 325 4.8 (10.7)
o 12-25(1/2-1)
98% Ar/2% O2 12-25 (1/2-1) 6.0 (235) 27 350 54 (12.0)
95% Ar/5% COz 7.4 (290) 28 430 6.7 (14.8)

Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “'CTWD (Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout.
“IProcedures in this area are for pulse MIG mode for welding in the vertical up and overhead welding positions. Actual results are dependent on joint, material thickness, as well as wave shape and pulse frequency.
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SUPERGLAZE'SiBR

Copper Alloys = AWS ERCuSI-A /1S0O Cu 6560

KEY FEATURES CONFORMANCES

= Silicon Bronze is designed for MIG brazing galvanized steel AWS A5.7 ERCuSi-A
and other applications where a high quality finish is demanded 1SO 24373 S Cu 6560 (CuSi3Mn1)

= High corrosion resistance

» Suitable for GMAW, laser and plasma brazing
TYPICAL APPLICATIONS

WELDING POSITIONS » Automotive components
All positions » Galvanized steel

= Dissimilar metals
SHIELDING GAS = Copper alloys with similar composition and brass

100% Argon = Car body construction
Flow Rate: 30 - 50 CFH

DIAMETERS / PACKAGING

Diameter 331b (15 kg) 500 Ib (227 kg)

in (mm) Plastic Spool Gem-Pak® Box
0.035(0.9) ED036805 ED036802
0.040(1.0) ED036806 ED036803
0.045(1.1) ED036807 ED036804

MECHANICAL PROPERTIES'™"

Yield Tensile
Strength®® Strength Elongation Hardness
MPa (ksi) MPa (ksi) % HB
Requirements - AWS ERCuSi-A - - - -
Typical Results® - As-Welded 182.7 (26.50) 374.0 (54.25) 58.8 ‘ 89.6

WIRE COMPOSITION — As Required per ISO 24373

%Al %Mn %Si %Sn %P
Requirements - S Cu 6560 0.02 0.5-1.5 2.8-4.0 0.2 0.05
Typical Results® 0.002 0.65 2.97 0.005 ‘ 0.0007
%Pb %Fe %Zn Other
Requirements - S Cu 6560 0.02 05 0.4 0.5
Typical Results® 0.003 0.01 0.02 -

TYPICAL OPERATING PROCEDURES"™

Diameter Wire Feed Speed Voltage Current Argon Gas Flow
in (mm) in/min (m/min) (volts) (Rmps) (CFH)
0.035(0.9) 400-440 (10-11) 23-25 145-185
0.040(1.0) 340-375 (8-9) 24-26 170-200 30 -50CFH
0.045 (1.1) 280-310(7-8) 26-28 195-215

" Typical all weld metal ¥ Measured with 0.2% offset ¥ See test results disclaimer * Suggested parameters are basic guidelines that will vary according to joint design, number of passes and other aspects.
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211

Low Alloy Steel = AWS ER80S-Ni2

KEY FEATURES CONFORMANCES
= Formulated to match the characteristics of weathering steel AWS 5.28: ER80S-Ni2

= Developed for superior fracture toughness in as-welded joints
in temperatures in the -60°C (-76°F) region
TYPICAL APPLICATIONS

WELDING POSITIONS « Storage Tanks
All = Process Plants

SHIELDING GAS * Pipework

100% Argon

DIAMETERS / PACKAGING

2.4(3/32) T2NI-24

MECHANICAL PROPERTIES™ — As Required per AWS A5.28

Requirements

AWS ER80S-Ni2 470 min 550 min 24 min 27 min - -
Typical Results®
As-Welded “ 452 556 35 200 34 185

WIRE COMPOSITION™ — As Required per AWS A5.28

Requirements
AWS ERB0S-Ni2 0.06-0.12 0.8-1.25 0.40-0.80 0.025 max

Typical Results® 0.08 1 0.5 0.010

Requirements
AWS ER80S-Ni2 0.025 max 0.35 max 2.0-2.75

Typical Results® 0.010 0.10 25

' Typical all weld metal ¥ Measured with 0.2% offset ¥ See test results disclaimer “ Post Weld Heat Treated (PWHT) per AWS Specification
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5CRMO

Low Alloy Steel = AWS ER80S-B6

KEY FEATURES CONFORMANCES
= Developed for 5%Cr-0.50%Mo creep resisting steels AWS 5.28: ER80S-B6
= Designed for high strength and improved corrosion BS EN I1SO 21952-A CrMo5Si

resistance with hot hydrogen gas, super-heated steam,
and Sulphur crude ol

TYPICAL APPLICATIONS
WELDING POSITIONS

All

» Pressure \/essels
= Piping

SHIELDING GAS = Heat Exchangers

100% Argon

DIAMETERS / PACKAGING

2.4(3/32) T5CRMO-24
3.2(1/8) T5CRMO-32

MECHANICAL PROPERTIES™ — As Required per AWS A5.28

Requirements

AWS ER805-B6 470 (68) min 590 (86) min 17 min - -
Typical Results®
As-Welded 530(77) 640 (93) 28 240 195

WIRE COMPOSITION™ — As Reiuired ierAW5A5,28

Requirements
AWS ER80S-B6 0.03-0.10 0.40-0.70 0.30-0.50 0.02 max 0.02 max

Typical Results® 0.07 05 0.4 0.01 0.01

Requirements
AWS ERB0S-B6 5.5-6.0 0.3 max 0.50-0.65 0.3 max 0.03 max

Typical Results® 5.7 0.1 0.55 0.2 0.02

' Typical all weld metal ? Measured with 0.2% offset ¥ See test results disclaimer
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9CRMOV-N

Low Alloy Steel = AWS ER90S-B9

KEY FEATURES CONFORMANCES

= Improved long term creep properties AWS A5.28: ER90S-B9
= Can weld equivalent (P91) 9CrMoV steels BS EN ISO 21952-A W CrMo91
WELDING POSITIONS TYPICAL APPLICATIONS

All = Power Plants

= Elevated Temperature Piping
= Turbine Castings
» Qil Refineries

DIAMETERS / PACKAGING

2.4 (3/32) ED033377, T9OCRMOVN-24*
3.2 (1/8) ED033378, T9OCRMOVN-32*

*The Metrode part number will be replacing the current EDO numbers after the inventory has been depleted.

MECHANICAL PROPERTIES" - As Required per AWS A5.28

Requirements
AWS ER905-B9 415 (60) min 620 (30) min 16 min 17 min - -

Typical Results®
Stress-Relived
@ 760°C (1400°F) for 2 hrs 675 (98) 780(113) 22 19 220(162) 265

WIRE COMPOSITION™ - As Required per AWS A5.28

Requirements
AWS ER90S-B9 0.08-0.13 0.40 - 0.80 0.15 - 0.50 0.010 max 0.010 max 85-95 0.40 - 0.80

Typical Results® 0.10 0.50 0.25 0.006 0.008 8.7 0.60

Requirements
AWS ER90S-B9 0.85 - 1.10 0.03-0.08 0.15 - 0.25 0.03-0.07 0.10 max 0.40 max

Typical Results® 1.00 0.05 0.20 0.05 0.03 <0.01

TYPICAL OPERATING PROCEDURES

DC- 70-110 80 - 140

("Typical all weld metal. ?Measured with 0.2% offset. “'See test results disclaimer “Industry specific data, not required by AWS.
NOTE: Additional test data available upon request.
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LINCOLN® AK-10°

Low Alloy Steel = AWS ER100S-G

KEY FEATURES CONFORMANCES
= (Capable of producing welds with 690 MPa AWS A5.28: ER100S-G
(100 ksi) tensile strength ASME SFA-5.28: ER1005-G

» Suitable for use where consumables with less

than1% Ni are required TYPICAL APPLICATIONS

» Batch Managed Inventor
& Y = NACE applications = Riser systems

» Q2 Lot® - Certificates showing actual wire chemistry

available online » Qil tools » High-strength pipe

= Ink jet printing identification on entire length of electrode
TYPICAL BASE METALS

WELDING POSITIONS HY-80 or HY-100 per MIL-5-16216, A514 Grade B or P, AlSI 4130
All or 8620, API X-70 or X-80

SHIELDING GAS

100% Argon
DIAMETERS / PACKAGING
Diameters 10 Ib. (4.5 kg) Plastic Tube
in (mm) 30 1b (13.6 kg) Master Carton
1/16(1.6) ED0O34898
3/32(2.4) ED0O34899
1/8(3.2) ED0O349500
WIRE COMPOSITION™ - As Required per AWS A5.28
%C %Mn %Si %Ni %Mo %Cr
Requirements - AWS ER1005-G - - - (A) (A) (A)
Typical Results® 0.10 1.55 057 0.88 0.48 ‘ 027
%S %P %\ %Al %Cu
Requirements - AWS ER100S-G - - — - -
Typical Results® <0.005 0.01 <0.003 0.004 0.09

(A) Must have the minimum of one or more of the following: 0.50% Ni, 0.30% Ct, or 0.20% Mo. ¥'See test results disclaimer
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LINCOLN’ ER80S-B2

Low Alloy Steel = AWS ER80S-B2

KEY FEATURES CONFORMANCES
» Designed for welding 1.25% chromium, 0.5% molybdenum AWS A5.28: ER80S-B2
steels in high temperatues service applications such as ASME SFA-5.28: ERS0S-B2

pressure vessels or piping
= Designed for high temperature power generation applications
» Trace elements are controlled to ensure low Bruscato factor TYPICAL APPLICATIONS

(X-Factor < 15 ppm) = Steam piping

» Q2 Lot® - Certificates showing actual wire chemistry

. . = Turbine castings
available online

= Inkjet printing identification on entire length of electrode
SHIELDING GAS

WELDING POSITIONS 100% Argon
All

DIAMETERS / PACKAGING

Diameter 10 Ib (4.5 kg) Plastic Tube

in (mm) 30 Ib (13.6 kg) Master Carton
1/16(1.6) ED034343
3/32(2.4) ED0O34344

1/8(3.2) ED034345

WIRE COMPOSITION — As Required per AWS A5.28
%C %Mn %Si %Cr %Mo %S %P %Cu

Requirements -

AWS ER80S-B2 0.07-0.12 0.45-1.00 0.05-0.30 1.00-1.75 0.45-0.65 0.025 0.025 0.35
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LINCOLN‘ ER80S-D2

Low Alloy Steel = AWS ER80S-D2

KEY FEATURES CONFORMANCES

» (Capable of producing weld deposits with 550 MPA (80 KS) AWS A5.28: ER80S-D2
tensile strength ASME SFA-5.28: ER80S-D2

= Contains 0.50% molybdenum for strength after stress valves

» Q2 Lot® - Certificates showing actual wire chemistry TYPICAL APPLICATIONS

available online
= Requirements for strengths after stress relieving

= ASTM A182, A217, A234 and A335 - High temperature
service pipe, fittings, flanges and valves

WELDING POSITIONS » ASTM A336 pressure vessel forgings
All

= Inkjet printing identification on entire length of electrode

SHIELDING GAS

100% Argon
DIAMETERS / PACKAGING
Diameter 10 Ib (4.5 kg) Plastic Tube
in (mm) 30 Ib (13.6 kg) Master Carton
1/16 (1.6) ED034219
3/32 (2.4) ED034220
1/8(3.2) ED034221
WIRE COMPOSITION™ — As Required per AWS A5.28
%C %Mn %Si %S
Requirements - AWS ER805S-D2 0.07-0.12 1.60-2.10 0.50-0.80 0.025 max
%P %Cu'® %Ni %Mo
Requirements - AWS ER805S-D2 0.025 max 0.50 max 0.15 max 0.40 max

“ICopper due to any coating on the electrode plus the copper content of the filler metal itself, shall not exceed the stated 0.50% max.
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LINCOLN® ER80S-NI1

Low Alloy Steel = AWS ERB0S-Ni1

KEY FEATURES CONFORMANCES
» (Capable of producing weld deposits with 550 MPA (80 KS) AWS A5.28: ER80S-Ni1
tensile strength ASME SFA-5.28: ER80S-Ni1

= High toughness at low temperatures with a nominal

100 N |
b Niorless TYPICAL APPLICATIONS
» Q2 Lot® - Certificates showing actual wire chemistry ) o )
available online = ASTM A588 weathering steal requiring good atmospheric
corrosion resistance
= Ink jet printing identification on entire length of electrode L
= NACE applications

WELDING POSITIONS SHIELDING GAS

All
100% Argon
DIAMETERS / PACKAGING
Diameter 10 Ib (4.5 kg) Plastic Tube
in (mm) 30 Ib (13.6 kg) Master Carton
1/16(1.6) ED034346
3/32(2.4) ED034347
1/8(3.2) ED034348
WIRE COMPOSITION™ — As Required per AWS A5.28
%C %Mn %Si %Ni %Cr
Requirements - AWS ER805-Ni1 0.12 max 1.25 max 0.40-0.80 0.80-1.10 0.15 max
Typical Results® 0.07-0.08 0.94-1.04 0.54-0.58 0.88-0.98 <0.04
%Mo %S %P %\ %Cu (Total)®
Requirements - AWS ER805-Ni1 0.035 max 0.025 max 0.025 max 0.05 max 0.35 max
Typical Results® <0.02 0.007-0.10 0.005-0.010 <0.01 0.16-0.21

BISee test results disclaimer “/Copper due to any coating on the electrode plus the copper content of the filler metal itself, shall not exceed the stated 0.50% max.
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LINCOLN’ ER90S-B3

Low Alloy Steel = AWS ERS0S-B3

KEY FEATURES CONFORMANCES
= High strength filler metal used for precision welding of AWS A5.28: ER90S-B3
2.25% Cr — 1% Mo high pressure piping, pressure vessels, _ )
and dissimilar combinations of Cr-Mo and carbon steels ASME SFA-5.28 ER905-B3
= Designed to sustain elevated temperatures within
demanding work environments TYPICAL APPLICATIONS
» Produced to the most stringent quality standards including « Power Generation Nuclear Industries
AWS A.5.28 and ASME SFA-5.28
= Trace elements are controlled to ensure low Bruscato factor
(X-Factor < 10 ppm) SHIELDING GAS
» Q2 Lot” - Certificates showing actual wire chemistry 100% Argon
available online
= Inkjet printing identification on entire length of electrode
WELDING POSITIONS
All
DIAMETERS / PACKAGING
Diameter 10 Ib (4.5 kg) Plastic Tube
in  (mm) 30 Ib (13.6 kg) Master Carton
1/16 (1.6) ED034357
3/32 (2.4) ED034358
1/8 (3.2) ED034359

MECHANICAL PROPERTIES™ — As Required per AWS A5.28
Charpy V-Notch

Yield Strength® Tensile Elongation @-28°C (-20°F) Hardness
MPa (ksi) MPa (ksi) on 4d (%) ] (ft-1bf) (Rockwell B)
Requirements - AWS A5.28 540 (78) min 620 (90) min 17 min - -
TIG (100% Argon) 575-620 (83-90) 690-725 (100-105) 22-24 250-264 (185-195) 95-97

WIRE COMPOSITION'™ — As Required per AWS A5.28
%C %Mn %Si %S %P %Cr %Ni %Mo %Cu
Requirements

AWS ER90S-B3
Test Results® 0.10 0.56-0.58 0.53-0.54 | 0.003-0.004 0.005 2.4 0.03-0.04 1.02-1.04 0.06-0.08

0.07-0.12 0.40-0.70 0.40-0.70 0.025 max 0.025 max 2.30-2.70 0.20 max 0.90-1.20 0.35 max

(Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer
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LINCOLN® LA-84

Low Alloy Steel = AWS ERS0S-G

KEY FEATURES CONFORMANCES
= A nickel-bearing electrode with 0.5% molybdenum AWS A5.28: ER90S-G
= Available as Batch Managed Inventory
e e e e
at -62°C(-80°F) are required » Low temperature toughness requirements
= Suitable for use where consumables with less than = NACE

1% Ni are required

Ink jet printing indentification on entire length of electrode

SHIELDING GAS

WELDING POSITIONS 100% Argon

All

DIAMETERS / PACKAGING
Diameter 10 Ib (4.5 kg) Plastic Tube

in (mm) 30 Ib (13.6 kg) Master Carton
1/16 (1.6) ED034349
3/32 (2.4) ED034350

1/8 (3.2) ED034351

WIRE COMPOSITION® — As Required per AWS A5.28
%C %Mn %Si %S %W %Ni %Mo %Cu

Requirements -

AWS ER90S-G 0.10-0.18 1.75-2.20 0.2 0.010-0.020 | 0.010-0.020 0.80-1.0 0.45-0.60 0.05-0.15

(Typical all weld metal.
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TECHALLOY’ 4130

Low Alloy Steel

KEY FEATURES TYPICAL APPLICATIONS

= High strength, low alloy = Joining steels of similar chemical composition

» Preheat and inter-pass temperature of 400°F (204.4°C) = Overlays where moderate hardness is required
is required

WELDING POSITIONS SHIELDING GAS

All 100% Argon

DIAMETERS / PACKAGING

1716 (1.6) TG4130062628
3/32 (2.4) TG4130093628
1/8 (3.2) TG4130125628

MECHANICAL PROPERTIES*

Typical Results® 900 (130) 1,000 (145) 11

WIRE COMPOSITION

Typical Results® 0.31 0.52 0.28 Balance 093 0.20 - -

Typical deposit composition. ?Measured with 0.2% offset. “'See test results disclaimer. “/Quenched from 1,550 F (843 () in oil and tempered at 1,050 ° F (565 ° ().
Safety Data Sheets (SDS) are available on our website at www.lincolnelectric.com
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LINCOLN® ER705S-2

Mild Steel, Copper Coated = AWS ER70S-2

KEY FEATURES CONFORMANCES
» Contains zirconium, titanium, and aluminum in addition to AWS A5.18: ER70S-2
silicon and manganese ASME SFA-A5.18: ER70S-2
= Produces x-ray quality welds over most surface conditions CSA W48 CLASSIFICATION B-G 49A 3 (G2 (ER495-2)

» Recommended for TIG welding on all grades of steel
= Ink jet printing identification on entire length of electrode TYPICAL APPLICATIONS

» Q2 Lot® - Certificates showing actual wire chemistry

i } = Repairs on a variety of mild and low alloy steel
available online

= Small diameter pipe and tubing

WELDING POSITIONS = Sheet metal applications

Al = Root pass pipe welding

SHIELDING GAS

100% Argon
DIAMETERS / PACKAGING
Diameter 10 Ib (4.5 kg) 5 Ib (2.3 kg) Plastic Tube 10 Ib (4.5 kg) Plastic Tube 50 1b (22.7 kg)
in (mm) Carton 20 Ib (9.1 kg) Master Carton 30 Ib (13.6 kg) Master Carton Carton
1/16 (1.6) ED033952* ED034325 ED034328 ED034331
3/32(2.4) ED033953* ED034326 ED034329 ED034332
1/8(3.2) ED033954* ED034327 ED034330 ED034333
5/32 (4.0) ED034810
* Nuclear Tested Product
WIRE COMPOSITION™ — As Required per AWS A5.18
%C %Mn %S %Si %P %Cu %Cr
Requirements - AWS ER705-2 0.07 max 0.90-1.40 0.035 max 0.40-0.70 0.0025 max 0.50 max (1)
Typical Results® 0.04 1.08 0.005 0.55 0.0003 0.20 0.08
%Ni %Mo WY %Al %Ti %Zr
Requirements - AWS ER70S-2 (1) (1) (1) 0.05-0.15 0.05-0.15 0.02-0.12
Typical Results” 0.08 0.08 <0.002 0.08 0.10 0.07

(Total 0.50% maximum, combined. ?See test results disclaimer
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LINCOLN® ER70S-6

Mild Steel, Copper Coated = AWS ER70S-6

KEY FEATURES CONFORMANCES
» High levels of manganese and silicon deoxidizers tolerate AWS A5.18: ER70S-6
medium to heavy mill scale surfaces ASME SFA-A5.18: ER70S-6
» More puddle fluidity than ER70S-2 CSA W48 CLASSIFICATION B-G 49A 3 CG6 (ER495-6)
» Excellent wetting action
= Ink jet printing identification on entire length of electrode TYPICAL APPLICATIONS
» Q2 Lot® - Certificates showing actual wire chemistry = Repairs on a variety of mild and low alloy steel

available online ] ) ]
» Small diameter pipe and tubing

= Sheet metal applications
WELDING POSITIONS

All

» Root pass pipe welding

SHIELDING GAS

100% Argon
DIAMETERS / PACKAGING
Diameter 5 Ib (2.3 kg) Plastic Tube 10 Ib (4.5 kg) Plastic Tube 50 Ib (22.7 kg)
in (mm) 20 Ib (9.1 kg) Master Carton 30 Ib (13.6 kg) Master Carton Carton
1/16(1.6) ED034334 ED034337 ED034340
3/32(2.4) ED034335 ED034338 ED034341
1/8(3.2) ED034336 ED034339 ED034342
5/32 (4.0) ED034781
WIRE COMPOSITION — As Required per AWS A5.18
%C %Mn %S %Si %P
Requirements - AWS ER705-6 0.06-0.15 1.40-1.85 0.035 max 0.80-1.15 0.025 max
Typical Results®? 0.09 <1.60 0.007 0.90 0.007
%Cu %Cr %Ni %Mo %V
Requirements - AWS ER705-6 0.50 max (1) (1) (1) (1)
Typical Results®? 0.20 0.05 0.05 0.05 0.05

M Total 0.50% maximum, combined. ?'See test results disclaimer
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CONSUMABLES
METAL-CORED
GMAW-C Wire
Mild Steel
Metalshield® Clarity® MC®-707.....ccuuereerneesmessnsesnens C-1
Metalshield® MC-6%.......cucinrereierisessessseesesenns C-3
Metalshield® MC®-706 ........couuwurmrerernerissessseesssssesenans C-5
Metalshield® MC-7 T0XL .......ccconrermererieensesesiesesenaes C-7
MetalShield® Z°.......cc.ooesee e C-9
Low Alloy
Metalshield® MC®-80NiT......c.ccrerrereeereneeesseeesieens C-11
Metalshield® MC®-90.........cccnereemeesisserieeesseesseseens C-13
Metalshield® MC®-1T0......cnmeeineieeeeseeesieeens C-15
Metalshield® MC®-120......cccoueeneemnerieeeseeeseseens Cc-17
Metalshield® MC®-6 Buy AMEriCa.......couwemermreseessseeees C-19
Metalshield® MC®-706 Buy AMEriCa ...oc.evveeeesseerrseeens C-21

Metalshield® MC®-80Ni1 Buy AMErica ......vewermeerrseeens C-23




METALSHIELD® CLARITY* MC*-707

Mild Steel = AWS E70C-6M H4

KEY FEATURES

= Over 40% reduction in Manganese Generation Rate
when compared to a conventional E70C-6M electrode

» Assists efforts to reduce exposure to Manganese
» Ha4 diffusible hydrogen levels
= High deposition rates and fast travel speeds

= Superior arc wetting and bead appearance

WELDING POSITIONS
Flat & Horizontal

DIAMETERS / PACKAGING

Diameter 33 1b (15 kg)

in (mm) Fiber Spool
0.045 (1.1) ED036370
0.052 (1.3) ED036371
1/16 (1.6) ED036372

MECHANICAL PROPERTIES" — As Required per AWS A5.18

CONFORMANCES

AWS A5.18: E70C-6M-H4

AWS A5.36: E70T15-M20A4-CS1-H4
CWB/CSA W48-06: E492C-6M-H4

TYPICAL APPLICATIONS
» Robotics/hard automation
» Structural fabrication

» General fabrication

SHIELDING GAS

90% Ar, 10% CO,
Flow rate: 40-60 CFH

500 Ib (227 kg)
Accu-Trak® Drum (20 in dia.)
ED036491
ED036492
ED036493

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (fta1bf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F) @ -40°C (-40°F)
Requirements - . ) . .
AWS A5.18: E70C-6M-Hé 400 (58) min 480 (70) min 22 min 27 (20) min -
AWS A5.36: E70T15-M20A4-CS1-H4 400 (58) min 490-660 (70-95) 22 min - 27 (20) min
Typical Results®
As-Welded with 75% Ar / 25% COZ(“) 440-480 (64-70) 520-565 (75-82) 24-31 30-74(22-55) -
As-Welded with 90% Ar / 10% o, 440-500 (64-72) 525-570 (76-83) 28-32 84-149 (62-110) 39-146 (23-108)
DEPOSIT COMPOSITION™ — As Required per AWS A5.18
%C %Mn %Si %S %P %Cu
Requirements - 0.03 0,03
. _6M- .03 max .03 max
AWS A5.18: E70C-6M-H4 0.12 max 1.75 max 0.90 max 0.50 max
AWS A5.36: E70T15-M20A4-CS1-H4| 0.030 max 0.030 max
Typical Results®
As-Welded with 75% Ar / 25% CO_@ |~ 0.03-0.05 0.60-0.67 0.57-0.65 0.011-0.014 | 0.005-0.007 0.04-0.05
As-Welded with 90% Ar / 10% CO. 0.04-0.06 0.61-0.70 0.61-0.64 0.011-0.013 | 0.005-0.006 0.04-0.06
2
. Diffusible Hydrogen
%N %Cr %Mo %V %B (mL/100g weld deposit)
Requirements -
AWS A5.18: E70C-6M-Hé 4.0 max
e o 0.50 max 0.20 max 0.30 max 0.08 max Not Specified
AWS A5.36: E70T15-M20A4-CS1-H4| 4 max
Typical Results®
As-Welded with 75% Ar / 25% COZ“" 0.02-0.03 0.03-0.04 0.02 <0.01 0.002-0.003 1-2
As-Welded with 90% Ar / 10% CO, 0.02 0.03-0.04 0.02 <0.01 0.003 1

Typical all weld metal. ?Measured with 0.2% offset. 'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
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METAL-CORED WIRE

TYPICAL OPERATING PROCEDURES

Approx.
Diameter, Polarity CTWD® Wire Feed Speed Voltage'® Czrrent Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1(200) 21-23 150 2.3(5.1) 2.1(4.7)
6.4 (250) 22-24 175 2.9 (6.4) 2.7 (6.0)
7.6 (300) 22-25 190 3.4 (7.6) 3.3(7.3)
8.9 (350) 23-26 215 4.0(8.9) 3.9(8.5)
10.2 (400) 24-27 235 4.6(10.2) 4.5(9.8)
0.045in (1.1 mm), DC+ 19-25 11.4 (450) 24-28 260 5.2(11.5) 5.0(11.1) 94-99
90% Argon / 10% CO, (3/4-1) 12.7 (500) 24-28 270 5.8(12.7) 5.6 (12.4)
14.0 (550) 25-28 290 6.4 (14.0) 6.2(13.6)
15.2 (600) 25-30 300 6.9(15.3) 6.8(14.9)
16.5 (650) 26-30 320 7.5(16.6) 7.3(16.2)
17.8(700) 26-31 325 8.1(17.8) 7.9(17.5)
5.1(200) 22-25 200 3.1(6.8) 2.9 (6.4)
6.4 (250) 22-25 230 3.9(8.5) 3.7 (8.2)
7.6 (300) 23-26 255 4.6(10.2) 4.5(9.9)
0.052in (1.3 mm), DC+ 19-25 8.9 (350) 24-27 285 5.4(11.9) 5.3(11.6)
90% Argon / 10% CO, (3/4-1) 10.2 (400) 24-28 310 6.2 (13.6) 6.1(13.4) 94-99
11.4 (450) 25-28 340 6.9(15.3) 6.8(15.1)
12.7 (500) 27-29 365 7.7(17.0) 7.6(16.8)
14.0 (550) 28-30 390 8.4(18.6) 18.5(18.6)
3.8(150) 22-24 215 3.1(6.9) 29(6.3)
5.1(200) 22-25 260 4.2(9.2) 40(8.7)
1/16in (1.6 mm), DC+ 25-32 6.4 (250) 23-27 295 5.2(11.5) 5.0(11.1)
90% Argon / 10% CO, (1-11/4) 7.6 (300) 24-28 350 6.2(13.7) 6.1(13.5) 94-99
8.9 (350) 26-30 375 7.3(16.0) 7.2(15.9)
10.2 (400) 26-30 425 8.3(18.3) 8.3(18.3)
11.4 (450) 27-31 460 9.3(20.6) 9.4(20.7)

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing. ©'To estimate ESO, subtract 3/16 in (4.8 mm) from CTWD.
©For greater percentage of CO, shielding gas, increase voltage by 1-2 volts. NOTE: This product contains micro-alloying elements. Additional information available upon request.
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METALSHIELD® MC-6°

Mild Steel =« AWS E70C-6M H4

KEY FEATURES CONFORMANCES
» Excellent performance in fast follow, high travel speed AWS A5.18, ASME SFA-5.18:  E70C-6M-H4
applications AWS A5.36, ASME SFA-5.36:  E70T15-M20A4-CS1-Hz,
= Optimal wetting action, even at low voltages E70T15-M21A4-C51-Ha
CWB/CSA W48-06: E491C-6M)-H4

» H4 diffusible hydrogen level

» Use with Rapid-Arc® Waveform Control Technology®

for increased travel SpeedS TYPICAL APPLICATIONS

= Deoxidizing arc action minimizes pre-weld work « Robotics/Hard automation

» Automotive
WELDING POSITIONS

All

= Structural fabrication
= Process piping and pressure vessels

SHIELDING GAS » General fabrication

75-95% Argon / Balance CO,
Flow Rate: 40-60 CFH

DIAMETERS / PACKAGING

Diameter 33 1b (15 kg) 50 Ib (22.7 kg) 60 Ib (27.2 kg) 500 Ib (227 kg)
in (mm) Steel Spool Fiber Spool Coil Accu-Trak® Drum
0.045 (1.1) ED030392 ED0O30554 ED030549 ED031011
0.052 (1.3) ED030393 ED030556 ED030550 ED030946
1/16 (1.6) ED0O30394 EDO30555 ED030577 ED030947

MECHANICAL PROPERTIES" — As Required per AWS A5.18/A5.36
Charpy V-Notch

Yield Strength®® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F) @ -40°C (-40°F)
Requirements - AWS A5.18: E70C-6M-H4 480 (70) mi
9 400 (58) min (70) min 22 min 27 (20) min Not Specified

AWS A5.36: E70T15-M20A4-CS1-H4 490-660 (70-95)

Typical Results®
As-Welded with 75% Argon / 25% CO,* 450-510 (65-75) 510-590 (75-85) 24-28 81-122 (60-90) 47-75 (35-55)
As-Welded with 90% Argon / 10% CO, 480-550 (70-80) 550-620 (80-90) 24-28 75-102 (55-75) 61-81 (45-60)

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.18/A5.36

%C %Mn %Si %S %P %Cu i
Requirements - AWS A5.18: E70C-6M-H4 0.03 max 0.03 max 0.50 max
AWS A5.36: E70T15-M20A4-CS1-Ha 012max | 175max | 08Omax | oo o | 0035 max | 020 M
Typical Results®
As-Welded with 75% Argon / 25% CO,* 0.03-0.05 1.25-1.60 0.40-0.60 0.01-0.02 0.01-0.02 0.01-0.05 0.02-0.05
As-Welded with 90% Argon / 10% CO, 0.03-0.05 1.25-1.70 0.40-0.70 0.01-0.02 0.01-0.02 0.01-0.05 0.02-0.05
%Ni + %Cr Diffusible Hydrogen
%Cr %Mo %V %B + %Mo + %V (mL/100g weld deposit)
Requirements - AWS A5.18: E70C-6M-H4 - 4.0 max
AWS A5.36: E70T15-M20A4-CS1-Ha 0.20 max 0.30 max 0.08 max | Not Specified | 0.50 max 4 max
Typical Results®
As-Welded with 75% Argon / 25% CO,* 0.01-0.04 0.01-0.02 0.01-0.02 0.004-0.005 0.05-0.10 2-4
As-Welded with 90% Argon / 10% CO, 0.01-0.04 0.01-0.02 0.01-0.02 0.004-0.005 0.05-0.10
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity cTwD® Wire Feed Speed Voltage'® Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1 (200) 21-23 170 25 (5.6) 23 (5.2) 92
6.4 (250) 22-25 190 29 (6.4) 2.7 (6.1) 95
7.6 (300) 22-26 210 35 (7.8) 3.2 (7.1) 92
0.045in (1.1 mm), DC+ 19-25 89 (350) 22-27 245 4.1 (9.1) 39 (87) 95
90% Argon / 10% CO, (3/4-1) 10.2 (400) 23-27 265 46 (10.2) 45 (9.9) 97
12.7 (500) 23-28 300 5.7 (12.6) 56 (12.4) 98
15.2  (600) 25-29 335 7.0 (15.4) 6.9 (15.3) 99
17.8 (700) 26-30 370 8.1 (17.8) 79 (17.5) 98
5.1 (200) 22-24 220 3.2 (7.0 29 (6.4) 92
6.4 (250) 22-26 260 40 (8.7) 3.8 (83) 95
7. 22-27 4. 10.7 4.7 (10.
0.052in (1.3 mm), DC+ 19-25 6 (300 300 9 (10.7) (10.3) 96
90% Argon / 10% CO (3/4-1) 8.9 (350) 23-27 335 56 (12.3) 55 (12.0) 98
al T 10.2  (400) 24-28 360 63 (13.9) 6.3 (13.8) 99
12.7 (500) 27-30 410 79 (17.4) 7.8 (17.3) 99
15.2 (600) 27-31 455 9.5 (21.1) 9.4 (20.8) 99
2.5 (100) 21-24 175 2.1 (4.7) 2.0 (4.4) 93
3.8 (150) 22-25 235 3.2 (7.1) 29 (6.4) 90
wienasmmoce | 2532 | 2o B0 28 S (19 22 e | o
90% Argon / 10% CO (1-11/4) ' ' ' ' '
2 7.6 (300) 23-29 360 6.4 (14.2) 6.3 (13.9) 98
10.2 (400) 26-31 425 85 (18.7) 8.4 (18.5) 99
12.7 (500) 27-32 485 10.8 (23.8) 10.7 (23.5) 99

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
7o estimate ESO, subtract 3/16 in (4.8 mm) from CTWD. “For greater percentage of CO, shielding gas, increase voltage by 1-2 volts.
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3 @
METAL-CORED WIRE

METALSHIELD® MC"-706

Mild Steel =« AWS E70C-6M H4

KEY FEATURES CONFORMANCES

= High deposition rates and travel speed AWS A5.18, ASME SFA-5.18:  E70C-6M-H4
AWS A5.36, ASME SFA-5.36:  E70T15-M20A4-CS1-H4,

» Enhanced silicon island management
E70T15-M21A4-CS1-H4

» H4 diffusible hydrogen level ABS: E70C-6M Hé
= Tolerates high amounts of surface contaminants CWB/CSA W48-06: E492C-6MJ-H4
» Superior arc wetting and bead appearance ENISO 17632-B T49T15-0MA-H5

AWS D1.8

WELDING POSITIONS
Flat & Horizontal

TYPICAL APPLICATIONS
» Robotics/hard automation

» Structural fabrication

SHIELDING GAS = Process piping and pressure vessels

75-95% Argon / Balance CO, = Shipbuilding

Flow Rate: 40-60 CFH
= Heavy fabrication

DIAMETERS / PACKAGING

Diameter 33 1b (15 kg) 50 Ib (22.7 kg) 50 1b (22.7 kg) 500 Ib (227 kg)

in (mm) Steel Spool Fiber Spool Coil Accu-Trak® Drum
0.045 (1.1) ED031583 ED031586 ED031589 ED031592
0.052 (1.3) ED031584 ED031587 ED031590 ED031593
1/16 (1.6) ED031585 ED031588 ED031591 ED031594

MECHANICAL PROPERTIES" - As Required per AWS A5.18/A5.36

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftslbf)
MPa (ksi) MPa (ksi) % @ -29°C (-20°F) @ -40°C (-40°F)
Requirements - AWS A5.18: E70C-6M-H4 ) 480 (70) min ) 27 (20) min Not Specified
400 (58) min 22 min e )

AWS A5.36: E70T15-M20A4-CS1-H4 490-660 (70-95) Not Specified 27 (20) min
Typical Results®

As-Welded with 75% Argon / 25% CO,* 450-510 (65-75) 510-590 (75-85) 24-28 96-137 (71-101) 81-111 (60-82)

As-Welded with 90% Argon / 10% CO, 480-550 (70-80) 550-620 (80-90) 24-28 57-108 (42-80) 41-94 (30-69)

Typical all weld metal. ?Measured with 0.2% offset. 'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.18/A5.36

%C %Mn %Si %S %P %Cu %Ni
Requirements - AWS A5.18: E70C-6M-H4 0.03 max 0.03 max 0.50 max
AWS AS5.36: E70T15-M20A4-CS1-Hz 012max | 175max | 080max | oo oo 0o03smax | 000 MaX

Typical Results?
As-Welded with 75% Argon / 25% CO,* 0.03-0.05 1.25-1.60 0.50-0.80 0.02-0.03 0.01-0.02 0.01-0.05 0.01-0.03

As-Welded with 90% Argon / 10% CO, 0.03-0.05 1.25-1.70 0.60-0.85 0.02-0.03 0.01-0.02 0.01-0.05 0.01-0.03
%Ni + %Cr Diffusible Hydrogen
%Cr %Mo %\ %B + %Mo + %\ (mL/100g weld deposit)
Requirements - AWS A5.18: E70C-6M-H4 4.0 max

0.20 max 0.30 max 0.08 max | Not Specified | 0.50 max

AWS A5.36: E70T15-M20A4-CS1-H4 4 max
Typical Results®
As-Welded with 75% Argon / 25% CO," 0.01-0.04 0.01-0.02 0.01-0.02 | 0.005-0.006 | 0.05-0.10 2-4
As-Welded with 90% Argon / 10% CO, 0.01-0.05 0.01-0.02 0.01-0.02 | 0.005-0.006 | 0.05-0.10
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage'® Approx. Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) (volts) Current (%)
m/min (in/min) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr)
5.1 (200) 21-23 155 23 (5.0 2.1 ((4.6) 92
6.4 (250) 22-24 185 28 (6.2) 26 (5.8) 94
7.6 (300) 22-26 220 35 (7.7) 3.2 (7.0 91
89 (350) 22-27 245 40 (8.9) 3.7 (8.22) 93
10.2  (400) 23-27 260 46 (10.1) 4.3 (9.4) 93
0.045in (1.1 mm), DC+ 19-25 11.4  (450) 23-28 280 52 (11.4) 49 (10.7) 94
90% Argon / 10% CO, (3/4-1) 12.7 (500) 23-29 305 57 (12.6) 55 (12.2) 97
14.0 (550) 24-29 315 6.3 (13.9) 6.2 (13.6) 98
15.2  (600) 25-30 325 6.8 (15.1) 6.7 (14.8) 98
16.5 (650) 26-30 355 7.5 (16.5) 7.4 (16.3) 98
17.8 (700) 26-30 360 80 (17.7) 7.9 (17.5) 99
5.1 (200) 22-24 210 3.0 (6.7) 29 (6.3) 94
6.4 (250) 22-26 260 39 (85) 35 (7.8) 92
7.6 (300) 22-27 290 46 (10.2) 43 (9.5) 94
0.052in (1.3 mm), DC+ 19-25 89 (350) 23-27 315 54 (11.8) 52 (11.4) 97
90% Argon / 10% CO, (3/4-1) 10.2  (400) 24-28 350 6.3 (13.8) 6.1 (13.4) 97
11.4  (450) 25-28 370 6.9 (15.2) 6.8 (15.1) 99
12.7 (500) 27-29 390 7.7 (16.9) 7.6 (16.8) 99
14.0 (550) 27-30 420 8.4 (185) 83 (183) 99
3.8 (150) 22-24 230 3.2 (7.0 28 (6.2) 89
5.1 (200) 22-25 280 43 (9.4) 39 (87) 93
1/16in (1.6 mm), DC+ 25-32 6.4 (250) 23-28 310 53 (11.6) 50 (11.0) 94
90% Argon / 10% CO, (1-11/4) 7.6 (300) 24-29 370 6.3 (13.9) 6.3 (13.8) 99
89 (350) 26-30 400 7.4 (16.3) 7.2 (15.9) 98
10.2  (400) 26-31 450 83 (18.4) 83 (18.4) 99
11.4  (450) 27-31 480 95 (21.0) 9.3 (20.6) 98

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing. ©'To estimate ESO, subtract 3/16 in (4.8 mm)
from CTWD. ©For greater percentage of CO, shielding gas, increase voltage by 1-2 volts. NOTE: This product contains micro-alloying elements. Additional information available upon request.
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METALSHIELD® MC-710XL"

Mild Steel =« AWS E70C-6M H8

KEY FEATURES CONFORMANCES
» High column strength for excellent feedability AWS A5.18, ASME SFA-5.18:  E70C-6M-H8, E70C-G-H8
« Tolerates moderate amounts of surface AWS A5.36, ASME SFA-5.36:  E70T15-M20A2-CS1-H8,
Contaminants E70T15-M21A2-CS1-H8
CWB/CSA W48-06: E491C-6M-H8

WELDING POSITIONS
All

TYPICAL APPLICATIONS
= Automotive

= Structural fabrication
SHIELDING GAS

75-95% Argon / Balance CO, i . "
Flow Rate: 40-60 CFH = Applications where long conduit lengths or critical

feeding is necessary

» General fabrication

DIAMETERS / PACKAGING

Diameter 33 1b (15 kg) 60 Ib (27.2 kg) 600 Ib (272 kg)
in (mm) Steel Spool Coil Accu-Trak® Drum
0.045 (1.1) ED030592 ED028526
0.052 (1.3) ED028527
1/16 (1.6) ED028528 ED028450

MECHANICAL PROPERTIES" — As Required per AWS A5.18/A5.36

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F)
Requirements - AWS A5.18: E70C-6M-H8 . 480 (70) min . .
400 (58 22 27 (20
AWS AS.36: E70T15-M20A2-CS1-H8 (58) min 490-660 (70-95) min (20) min
Typical Results?
As-Welded with 75% Argon / 25% CO,* 450-510 (65-75) 510-590 (75-85) 24-28 54-149 (40-110)
As-Welded with with 90% Argon / 10% CO, 480-550 (70-80) 550-620 (80-90) 24-28 54-149 (40-110)

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.18/A5.36

%C %Mn %Si %S
Requirements - AWS A5.18: E70C-6M-H8 0.03 max
12 1.7 .
AWS A5.36: E70T15-M20A2-C51-H8 0.2 max > max 0-90 max 0.030 max
Typical Results®
As-Welded with 75% Argon / 25% CO,* 0.02-0.05 1.20-1.65 0.50-0.75 0.01-0.02
As-Welded with 90% Argon / 10% CO, 0.02-0.05 1.40-1.85 0.50-0.90 0.01-0.02
%P %Cu %Ni %Cr
Requirements - AWS A5.18: E70C-6M-H8 0.03 max 0.50 max 0.50 ma 0.20 ma
AWS A5.36: E70T15-M20A2-CS1-H8 0.030 max 0.035 max on max oo meax
Typical Results®
As-Welded with 75% Argon / 25% CO,* 0.01-0.02 0.01-0.05 0.02-0.04 0.01-0.04
As-Welded with 90% Argon / 10% CO, 0.01-0.02 0.01-0.05 0.02-0.05 0.01-0.04
%Ni + %C Diffusible Hydrogen
%Mo %V + %Mo + %\ (mL/100g weld deposit)
Requirements - AWS A5.18: E70C-6M-H8 0.30 0.08 050 8.0 max
AWS A5.36: E70T15-M20A2-C51-H8 =0 max e max onmax 8 max
Typical Results®
As-Welded with 75% Argon / 25% CO,* 0.01-0.02 0.01-0.02 0.05-0.10 6-8
As-Welded with 90% Argon / 10% CO, 0.01-0.02 0.01-0.02 0.05-0.10
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity CTWD® Wire Feed Speed Voltage'® Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) (volts) (amps) (%)
m/min (in/min) kg/hr (Ib/hr) kg/hr (Ib/hr)
5.1 (200) 24-25 165 2.3 (5.1) 2.2 (4.8) o4
6.4 (250) 25-26 200 29 (6.4) 28 (6.1) 95
0.045in (1.1 mm), DC+ 19-25 89 (350) 28-29 230 4.1 (9.0 39 (8.6) 95
90% Argon / 10% CO, (3/4-1) 11.4  (450) 30-31 310 52 (11.5) 50 (11.1) 96
14.0 (550) 32-33 355 6.4 (14.1) 6.2 (13.7) 97
16.5 (650) 35-36 385 7.6 (16.7) 7.4 (16.2) 97
4.4 (175) 23-25 195 2.7 (6.0 25 (5.5) 92
oonamocs | s | S ES | EX x| skg o aeka o
90% Argon/ 10% CO, | (1-11/4) ' ' ' ' '
11.4  (450) 31-33 390 7.0 (15.4) 6.6 (14.5) 94
14.0 (550) 34-36 430 85 (18.8) 8.1 (17.8) 95
3.8 (150) 24-26 235 3.1 (6.9 29 (6.5) 94
1/16in (1.6 mm), DC+ 25-32 6.4 (250) 28-30 330 52 (11.4) 49 (10.8) 95
90% Argon / 10% CO2 (1-11/4) 8.9 (350) 33-35 410 7.4 (16.3) 7.0 (15.5) 95
11.4  (450) 35-37 460 9.4 (20.7) 9.0 (19.8) 96

"Typical all weld metal. ?Measured with 0.2% offset. *'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
©To estimate ESO, subtract 3/16 in (4.8 mm) from CTWD. ‘“For greater percentage of CO, shielding gas, increase voltage by 1-2 volts.
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METALSHIELD® Z°

Mild Steel =« AWS E70C-GS

KEY FEATURES

» Designed to enhance productivity and quality of single
pass lap and fillet welds on galvanized and other zinc

coated steels (galvannealed)

= Capable of travel speeds exceeding 55 inches per minute
with zero external porosity and less than 1% internal porosity

» Developed for optimal performance with Rapid Z® Waveform

Control Technology®

» Reduces both external and internal weld

metal porosity inherent to welding coated steel

= |deal for welding thin gauge material

= Minimizes heat input into the weldment, reducing
burn-through potential and minimizing HAZ size

= Able to successfully bridge gaps due to poor fit-up

» Use with DCEN polarity or customized waveforms for
optimal productivity and quality

WELDING POSITIONS
Flat & Horizontal

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.18:
JISZ 3313

TYPICAL APPLICATIONS

= Automotive

= Coated Steels

= Robotics / Hard Automation

= Single Pass Welds

METAL-CORED WIRE

E70C-GS
T49T15-0GSG

SHIELDING GAS

90% Argon / 10% CO,
Flow rate: 40-50 CFH

Diameter 33 1b (15 kg) 500 Ib (227 kg)
in (mm) Fiber Spool Accu-Trak® Drum
0.035(0.9) ED036258 ED036259
0.040(1.0) ED035515 ED035516
MECHANICAL PROPERTIES — As Required per AWS A5.18
Transverse Tensile Strength Longitudinal
MPa (ksi) Bend Test
Requirements - AWS A5.18: E70C-GS 480 (70) min 180° over 3/4 in Radius
Typical Results?
As-Welded with 90% Argon / 10% CO, 570(83) No openings exceeding 1/8in

Typical all weld metal. “'See test results disclaimer.
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.18

Requirements - AWS A5.18: E70C-GS Not Specified

Typical Results?

As-Welded with 90% Argon / 10% CO, 0.07-0.12 1.5-2.1 0.9-1.25 0.02 max 0.015 max <0.001

TYPICAL OPERATING PROCEDURES

. 6.4 (250) 21 129 1.7(38) 1.6 (3.6) 95
09‘)%35/;: ?j?g:/)’c%c' (51/::;?4) 10.2 (400) 23 163 28(6.1) 2.8(6.1) 99
gl e 14.0 (550) 24 191 3.8(8.3) 3.7(8.1) 97

. 2.5(100) 19 100 1.0(2.1) 09(2.0) 95
Oé%i;o,: (c:r;O/Tg:/)’c[())C_ (51/::;?4) 10.8 (425) 23 220 3.9(86) 3.8(83) 97
Sl ) 14.0 (550) 26 265 5.1(11.2) 5.0(11.0) 98

(ypical all weld metal. ?'See test results disclaimer. ®'To estimate ESO, subtract 3/16 in (4.8 mm) from CTWD.
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METAL-CORED WIRE

METALSHIELD® MC"-80Ni1

Low Alloy = AWS EB0C-Ni1

KEY FEATURES

» H4 diffusible hydrogen levels

= Low spatter and excellent arc stability

= Deoxidizing agents minimize pre- and post-weld clean up
» Enhanced silicon island management

» Low temperature impact properties — Capable of exceeding
40 J (29 ftalbf) @ -45°C (-50°F)

= Excellent bead shape and profile
= Meets the AWS E80C-Ni1 H4 requirement for tensile and yield

CONFORMANCES

AWS A5.28, ASME SFA-5.28:  EBO0C-Ni1-H4
AWS A5.36, ASME SFA-5.36:  E8B0T15-M13A5-Ni1-H4,

CWB/CSA W48-06:

E80T15-M12A5-Ni1-H4,
E80T15-M21A5-Ni1-H4
E55C-Ni1 H4 (EBOC-Ni1 Ha)

TYPICAL APPLICATIONS

» Robotics/hard automation

» Weathering grades of the appropriate strength ASTM

strength in both the as-welded condition and after 2 hrs of

post-weld heat treating (PWHT)

WELDING POSITIONS

A588 & A709 steels
» Structural fabrication

= Heavy fabrication

SHIELDING GAS

All

DIAMETERS / PACKAGING

75-95% Argon / Balance CO,
95-99% Argon / Balance O,

Flow Rate: 40-60 CFH

Diameter 33 Ib (15 kg) Plastic Spool 500 Ib (227 kg)
in (mm) (Vacuum Sealed Foil Bag) Accu-Trak® Drum
0.045 (1.1) ED034213 ED034216
0.052 (1.3) EDO34214 ED034217
1/16 (1.6) ED034215 ED034218
MECHANICAL PROPERTIES" — As Required per AWS A5.28/A5.36
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -45°C(-50°F)
Requirements - AWS A5.28: EBOC-Ni1-H4 ) 550 (80 24 min )
ANS AB 36: EBOT15-M13A5-Ni1-Ha 470 (68) min 550-690 Ego)qoo) 19 min 27 (20) min
Test Results®
As-Welded with 98% Argon / 2% O, 530-620(77-90) 605-660 (88-96) 24-28 60-100 (43-76)
As-Welded with 92% Argon / 8% CO, 510-570 (74 - 83) 585 - 635 (85 - 92) 27-29 85-120(61-89)
Stress Relieved 2 hrs. @ 621°C (1150°F) 540 (78) 620 (90) 29 85(61)
As-Welded with 75% Argon / 25% CO, 480 - 540 (70 - 78) 565 - 615 (82 - 89) 28-31 40-95(29-70)
Stress Relieved 2 hrs. @ 621°C (1150°F) 470 (68) 565 (82) 29 80 (58)

) Typical all weld metal. ? Measured with 0.2% offset. ¥ See test results disclaimer
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.28/A5.36

%C %Mn %Si %S %P %Cu
Requirements - AWS A5.28: EBOC-Ni1-Hs4 0.12 max 1.50 max 0.90 max 0.025 max 0.030 max 0.35 max
AWS A5.36: EBOT15-M13A5-Ni1-H4 ' 1.75 max 0.80 max 0.030 max ' Not Specified
Test Results®
As-Welded with 98% Argon / 2% O, 0.07 - 0.08 1.31-1.35 0.48 - 0.50 0.024 max 0.012 0.03-0.05
As-Welded with 92% Argon / 8% CO, 0.05-0.07 1.22-1.30 0.43-0.47 0.024 max 0.012 0.03-0.05
As-Welded with 75% Argon / 25% CO, 0.05-0.06 1.14-1.19 0.38-0.42 0.024 max 0.012 0.04 - 0.06
Diffusible Hydrogen
%N %Cr %Mo %W %B (mL/100g weld
deposit)
Requirements - AWS A5.28: EBOC-Ni1-Hs4 0.80-1.10 Not Specified . 4,0 max
AWS AS5.36: EBOT15-M13A5-Ni1-Hz 125-260 |  0.15max 0.30 max 0.03max | Not Specified 4 max
Test Results®
As-Welded with 98% Argon / 2% O, 0.84 -0.86 0.05 max 0.10 max 0.01 max 0.003-0.004 3-4
As-Welded with 92% Argon / 8% CO, 0.83-0.86 0.05 max 0.10 max 0.01 max 0.003-0.004 3-4
As-Welded with 75% Argon / 25% CO, 0.80-0.85 0.05 max 0.10 max 0.01 max 0.003-0.004 3-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage® Approx. Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) furren)t kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
Amps;
5.1 (200) 21-23 180 2.5 (5.5) 2.2 (4.9) 89
6.4 (250) 22-25 220 3.1 (6.8) 2.9 (6.3) 93
. 22-2 2 7 (8.2 b (7.4
0.045 in. (1.1 mm), DC+ 19-25 76 (300) 6 >0 37 (82) 34 (7.4) 0
92% Argon / 8% CO (3/4-1) 8.9 (350) 22-27 280 4.4 (9.6) 3.9 (8.9) 92
ks T 10.2 (400) 23-27 310 4.9 (10.9) 4.5 (10.3) 9%
12.7 (500) 23-28 350 6.2 (13.6) 5.6 (13.0) 96
15.2 (600) 25-29 380 7.4 (16.3) 6.9 (15.6) 96
3.8 (150) 22-25 200 2.4 (5.3) 2.2 (4.8) 91
5.1 (200 23-26 250 3.2 (7.0 3.0 (6.6 94
0.052in. (1.3 mm), DC+ 25-32 ( ) (7.0) (6.6)
92% Argon / 8% CO (1-1 1/4) 6.4 (250) 24-28 290 4.0 (8.8) 3.8 (8.4) 95
Sk T 7.6 (300) 26-29 320 4.8 (10.5) 4.7 (10.4) 99
10.2 (400) 27-30 360 6.4 (14.0) 6.4 (14.0) 99
3.8 (150) 22-25 235 3.4 (7.5) 3.0 (6.7) 89
5.1 (200 23-26 295 4.4 (9.7 4.2 (9.2 95
1/16in. (1.6 mm), DC+ 25-32 ( ) (0.7) (0.2
92% Argon / 8% CO (1-1 1/4) 6.4 (250) 24-28 350 5.8 (12.7) 5.4 (11.8) 93
et v 7.6 (300) 26-29 395 6.9 (15.2) 6.5 (14.3) 94
10.2 (400) 27-30 465 9.2 (20.2) 8.8 (19.3) 96

™ Typical all weld metal. % Measured with 0.2% offset. ¥ See test results disclaimer “ To estimate ESO, subtract 1/4 in. (6.0 mm) from CTWD.
© For shielding gas blends of 95-99% Argon / Balance 0(2), decrease voltage by 1-2 volts.
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METALSHIELD® MC*-90

Low Alloy = AWS ESOC-K3 H4

KEY FEATURES
» H4 diffusible hydrogen levels

= Low spatter and excellent arc stability

= Deoxidizing agents minimize pre- and post-weld clean up

» Enhanced silicon island management

» Low temperature impact properties — Charpy V-Notch
test results capable of exceeding 40 J (30 ftslbf)

@ -51°C (-60°F)

= Excellent bead shape and profile

WELDING POSITIONS
All

SHIELDING GAS

75-90% Argon / Balance CO,
Flow Rate: 40-60 CFH

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.28, ASME SFA-5.28:
AWS A5.36, ASME SFA-5.36:

CWB/CSA W48-06:
EN ISO 18276-B:

ES0C-K3-H4

E90T15-M20A6-K3-H4,
E90T15-M21A6-K3-H4

E62C-K3 H4 (ESOC-K3 Ha)
T626T150MA-N3M2-H5

TYPICAL APPLICATIONS

» Robotics/hard automation
= HSLA steels (i.e. ASTM A678 & A710)

» Crane fabrication

» Structural fabrication

= Heavy fabrication

= Power generation

Diameter 331b (15 kg) 500 Ib (227 kg)
in (mm) Plastic Spool Accu-Trak® Drum
0.045 (1.1) ED033904 ED033907
0.052 (1.3) ED033905 ED033908
1/16 (1.6) ED033906 ED033909
MECHANICAL PROPERTIES" — As Required per AWS A5.28/A5.36
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -51°C(-60°F)
Requirements - AWS A5.28: ES0C-K3-H4 ) 620 (90) min 18 min . )
40 (7 N f 27 (2
AWS AS5.36: E9OT15-M20A6-K3-Ha 540(78) min 620-760 (90-110) 17 min ot Specified (20) min
Typical Results®
As-Welded with 75% Argon / 25% CO> 585-685 (85-100) | 655-755 (95-105) 19-27 60-93 (44-68) 36-87 (27-64)
As-Welded with 90% Argon / 10% CO> 585-725 (85-105) | 655-825 (95-120) 18-25 41-100 (30-74) 27-91(20-67)

 Typical all weld metal.? Measured with 0.2% offset. ? See test results disclaimer
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.28/A5.36

% %Mn %si %s %P %Cu
Requirements - AWS A5.28: ES0C-K3-H4 0.025 max 0.025 max 0.35 max
AWS A5.36: E90T15-M20A6-K3-Ha 0.15 max 0.75-2.25 0.80 max 0030max | 0030max Not Specified
Typical Results®
As-Welded with 75% Argon / 25% CO, 0.04-0.08 1.00-1.51 0.20-0.35 0.01-0.02 0.01-0.02 0.02-0.06
As-Welded with 90% Argon / 10% CO, 0.04-0.08 1.10-1.65 0.20-0.35 0.01-0.02 0.01-0.02 0.03-0.07
Diffusible Hydrogen
%Ni %Cr %Mo %V %B (mL/100g weld deposit)
Requirements - AWS A5.28: ES0C-K3-H4 0.50-2.50 0.03 max . 4.0 max
AWS A5.36: E90T15-M20A6-K3-Hs 125-260 | O1° M 0.25-065 005max | \otopecified 4 max
Typical Results®
As-Welded with 75% Argon / 25% CO, 1.50-1.90 0.01-0.10 0.30-0.45 0.01-002 | 0.003-0.004 25-4
As-Welded with 90% Argon / 10% CO, 1.60-1.90 0.01-0.10 0.30-0.45 001-002 | 0.003-0.004
TYPICAL OPERATING PROCEDURES
Wire Feed Approx.
Diameter, Polarity cTwD® Speed Voltage Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas'" mm {in} m/min_ (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) %)
51 (200) 21-23 170 24 (5.3) 22 (6.7) 89
6.4 (250) 23-25 195 30 (6.7) 27 (60) 90
0.045in (1.1 mm),DC+ | 0 22 89 (350) 25-27 250 43 (9.4) 38 (84) 89
90% Argon / 10% 0, | /41 114  (450) 27-29 285 54 (11.9) 52 (11.4) 9%
140  (550) 29-31 330 66 (14.5) 6.4 (14.1) 97
166 (650) 31-33 360 78 (17.3) 7.7 (16.9) 98
51 (200) 22-24 225 32 (7.1) 29 (65) 91
19-25 6.4 (250) 24-26 260 40 (88) 36 (7.9) 90
0.052in{1.3mm), DC+ | o) ) 89 (350) 26-28 295 56 (12.4) 53 (118) 95
90% Argon / 10% CO, 114 (450) 28-30 345 72 (159) 7.1 (15.6) 98
140  (550) 30-32 400 87 (19.2) 86 (189) 98
51 (200) 23-25 260 44 (9.7) 40 (89) 91
1/16in (1.6 mm),DC+ | 2232 6.4 (250) 26-28 300 55 (12.1) 52 (11.4) o
90% Argon / 10% CO, (1-11/4) 89 (350) 28-30 360 7.7 (169) 75 (16.5) 98
114  (450) 30-32 420 99 (218) 9.7 (213) 98

 Typical all weld metal.”’ Measured with 0.2% offset. ) See test results disclaimer “ For greater percentage of CO, shielding gas, increase voltage by 1-2 volts.® To estimate ESO, subtract 3/16 in. (4.8 mm) from CTWD.
NOTE: Consult steel manufacturer's recommendations regarding minimum and maximum pre-heat temperature, interpass temperature, and heat input.
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METALSHIELD® MC°-110

Low Alloy = AWS E110C-K4 H&4

KEY FEATURES CONFORMANCES

» H4 diffusible hydrogen levels AWS A5.28, ASME SFA-5.28:  E110C-K4-H4
AWS A5.36, ASME SFA-5.36:  E110T15-M20A6-K4-H4,

= Low spatter and excellent arc stability F110T15-M21A6-K4-Ha

= Deoxidizing agents minimize pre- and post-weld clean up CWB/CSA W48-06: E76C-K& Ha (E110C-Ké HA)
» Enhanced silicon island management EN ISO 18276-B T766T15-0MAN4C1M2-H5
» Low temperature impact properties — Charpy V-Notch

test results capable of exceeding 40 J (30 ftslbf)

@-51°C(-60°F) TYPICAL APPLICATIONS
= Excellent bead shape and profile = Robotics/hard automation

= HSLA and quenched and tempered steels
(i.e. HY-100 and ASTM 514)

» Crane fabrication

WELDING POSITIONS

All
» Heavy Equipment

= Pressure vessels
SHIELDING GAS

75-90% Argon / Balance CO,
Flow Rate: 40-60 CFH

DIAMETERS / PACKAGING

Diameter 331b (15 kg) 500 Ib (227 kg)

in (mm) Plastic Spool Accu-Trak® Drum
0.045 (1.1) ED033910 ED033913
0.052 (1.3) ED033911 ED033914
1/16 (1.6) ED033912 ED033915

MECHANICAL PROPERTIES" — As Required per AWS A5.28/A5.36

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -40°C(-40°F) @ -51°C (-60°F)
Requirements - AWS A5.28: E110C-K4-H4 ) 760 (110) min . - .
680 (98 15 Not S fied 27 (20

AWS AS5.36: E110T15-M20A6-K4-Hz B8Imin | 260900 (110-130) min ot opectie (20} min
Typical Results®

As-Welded with 75% Argon / 25% CO> 690-795 (100-115) | 760-825 (110-120) 20-24 60-88 (44-65) 45-80 (34-59)
As-Welded with 90% Argon / 10% CO> 725-825(105-120) | 790-895 (115-130) 18-23 66-95 (48-70) 59-82 (44-61)

) Typical all weld metal. ? Measured with 0.2% offset. ® See test results disclaimer
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.28/A5.36

%C %Mn %Si %S %P %Cu
Requirements - AWS A5.28: E110C-K4-Ha4 0.75-2.25 0.025 max 0.025 max 0.35 max
0.15 max 0.80 max -
AWS A5.36: E110T15-M20A6-K4-H4 1.20-2.25 0.030 max 0.030 max Not Specified
Typical Results®
As-Welded with 75% Argon / 25% CO> 0.05-0.08 1.45-1.75 0.45-0.65 0.01-0.02 0.01-0.02 0.02-0.06
As-Welded with 90% Argon / 10% CO> 0.05-0.08 1.45-1.75 0.45-0.65 0.01-0.02 0.01-0.02 0.02-0.06
Diffusible Hydrogen
%Ni %Cr %Mo %\ (mL/100g weld deposit)
Requirements - AWS A5.28: E110C-K4-H4 0.50-2.50 0.15-0.65 0.25-0.65 0.03 max 4.0 max
AWS A5.36: E110T15-M20A6-K4-H4 1.75-2.60 0.20-0.60 0.20 - 0.65 4 max
Typical Results®
As-Welded with 75% Argon / 25% CO> 2.00-2.20 0.20-0.35 0.45-0.55 0.01-0.02 2.5-4
As-Welded with 90% Argon / 10% CO> 2.00-2.20 0.20-0.35 0.45-0.55 0.01-0.02
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity cTwD® Wire Feed Speed Voltage Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas* mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1 (200) 22-24 170 2.4 (5.3) 2.1 (4.7) 88
6.4 (250) 24-26 190 3.0 (6.7) 28 (6.1) 91
0.045in (1.1 mm),DCs | 222 89 (350) 26-28 240 42 (9.2) 38 (8.4) 91
90%Argon /1050, | /41 114 (450) 28-30 250 54 (118) 51 (113) 95
14.0 (550) 30-32 330 6.5 (14.4) 6.3 (13.9) 97
16.6 (650) 31-33 370 78 (17.1) 7.6 (16.7) 97
5.1 (200) 23-25 225 3.2 (7.0 28 (6.2) 89
19-25 6.4 (250) 25-27 255 40 (88) 3.7 (81) 92
0.052in(13mm), DC+ | o) ) 89 (350) 27-29 295 55 (12.2) 53 (11.6) 95
0% Argon / 10% CO, 114 (450) 29-31 350 72 (158) 70 (15.4) 98
14.0 (550) 31-33 400 8.7 (19.1) 8.5 (18.8) 98
5.1 (200) 24-26 270 4.4 (9.6) 39 (8.6) 89
1/16in (1.6 mm),DC+ | 2232 6.4 (250) 26-28 320 54 (12.1) 51 (11.3) 9%
90% Argon / 10% co, | (1174 89 (350) 28-30 385 7.7 (169) 7.4 (16.4) 97
11.4  (450) 30-32 465 9.8 (21.6) 9.6 (21.2) 98

" Typical all weld metal.”’ Measured with 0.2% offset. ! See test results disclaimer “ For greater percentage of CO, shielding gas, increase voltage by 1-2 volts.® To estimate ESO, subtract 3/16 in. (4.8 mm) from CTWD.
NOTE: Consult steel manufacturer’s recommendations regarding minimum and maximum pre-heat temperature, interpass temperature, and heat input.
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METALSHIELD® MC°-120

Low Alloy = AWS E120C-K4-H4, E120T15-M20A6-K4-Ha4

KEY FEATURES CONFORMANCES
» H4 diffusible hydrogen levels AWS A5.28: E120C-K4-Ha
= Low spatter and excellent arc stability ASME SFA-5.28: E120C-Ka4-Ha4
Deoxidizi L d dcl AWS A5.36: E120T15-M20A6-K4-H4
» Deoxidizing agents minimize pre- and post-weld clean up ASME SFA-5.36: E120T15-M20A6-Ké-Ha
» Enhanced silicon island management CWB/CSA W48-06: E83C-K&4-H4 (E120C-K4-Ha)

» Low temperature impact properties — Charpy V-Notch
test results capable of exceeding 27 J (20 ftalbf)
@-51°C(-60°F)

= Excellent bead shape and profile

TYPICAL APPLICATIONS
» Robotics/hard automation

= HSLA and quenched and tempered steels
WELDING POSITIONS (i.e. HY-100 and ASTM A514)

All = Crane fabrication
= Heavy Equipment
SHIELDING GAS » Pressure vessels

75-90% Argon / Balance CO,
Flow Rate: 40-60 CFH

DIAMETERS / PACKAGING

Diameter 33 1b (15 kg)
in (mm) Plastic Spool
0.052 (1.3) ED036480

MECHANICAL PROPERTIES™

Charpy V-Notch
Yield Strength®@ Tensile Strength Elongation J (ftsIbf)

MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -51°C(-60°F)
Requirements - AWS A5.28: E120C-K4-H4 750 (108) min 830 (120) min 15 min Not Specified 27 (20) min
AWS A5.36: E120T15-M20A6-K4-H4 740 (108) min 830-970 (120-140) 14 min P
Typical Results®
As-Welded with 75% Argon / 25% CO> 790-800 (115-116) 855-860 (124-125) 22 60-70 (45-52) 40-45(31-34)
As-Welded with 90% Argon / 10% CO> 820-860 (119-125) 880-915(128-133) 21 50-70(39-55) 45-46 (32-34)

) Typical all weld metal.? Measured with 0.2% offset.? See test results disclaimer
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DEPOSIT COMPOSITION™

METAL-CORED WIRE

%C %Mn %Si %S %P %Cu
Requirements - AWS A5.28: E120C-K4-H4 0.75-2.25 0.025 max 0.025 max 0.35 max
0.15 max 0.80 max -
AWS A5.36: E120T15-M20A6-Ka-Ha 1.20-2.25 0.030 max 0.030 max Not Specified
Typical Results®
As-Welded with 75% Argon / 25% CO> 0.06 - 0.07 1.70-1.80 0.58-0.62 0.010 0.010 0.02
As-Welded with 90% Argon / 10% CO> 0.06 - 0.08 1.80-1.90 0.60 - 0.66 0.020 0.02 -0.03
Diffusible Hydrogen
%Ni %Cr %Mo %\ (mL/100g weld deposit)
Requirements - AWS A5.28: E120C-K4-H4 0.50-2.50 0.15-0.65 0.25-0.65 0.03 max 4.0 max
AWS A5.36: E120T15-M20A6-K4-H4 1.75 - 2.60 0.20-0.60 0.20 - 0.65 ' 4 max
Typical Results®
As-Welded with 75% Argon / 25% CO; 1.90-2.10 0.31-0.33 055-058 0.01 10-30
As-Welded with 90% Argon / 10% CO> 0.56-0.63
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity cTwD® Wire Feed Speed Voltage Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas* mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1 (200) 23-25 200 3.1 (6.8) 29 (6.5) 96
19-25 6.4 (250 25-27 230 39 (85 3.7 (81 95
0.052in (1.3 mm), DC+ (250) (8:5) (1)
90% Argon / 10% CO (3/4-1) 89 (350) 27-29 320 58 (12.7) 5.4 (11.8) 93
"ArE s 114 (450) 29-31 370 7.3 (16.1) 7.2 (15.8) 98
14.0 (550) 31-33 420 9.0 (19.8) 87 (19.2) 97

™ Typical all weld metal.” Measured with 0.2% offset.? See test results disclaimer “ For greater percentage of CO, shielding gas, increase voltage by 1-2 volts. To estimate ESO, subtract 3/16 in. (4.8 mm) from CTWD.
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METALSHIELD® MC-6’BUY AMERICA B

Mild Steel = AWS E70C-6M H4 BUY AMERICA
KEY FEATURES CONFORMANCES
» Excellent performance in fast follow, high travel AWS A5.18, ASME SFA-5.18:  E70C-6M-H4

speed applications AWS A5.36, ASME SFA-5.36:  E70T15-M20A4-CS1-Hs,

= Optimal wetting action, even at low voltages E70T15-M21A4-C51-Ha

» H4 diffusible hydrogen level TYPICAL APPLICATIONS

= Use with RapidArc® Waveform Control Technology®

for increased travel speeds » Robotics/Hard automation
» Deoxidizing arc action minimizes pre-weld work » Automotive
» Made in the US.A. using steel melted and manufactured » Structural fabrication

inthe US.A. = Process piping and pressure vessels
» Meets the Buy America requirements of the American « General fabrication

Recovery and Reinvestment Act (ARRA)

SHIELDING GAS

75-95% Argon / Balance CO,
Flow Rate: 40-60 CFH

WELDING POSITIONS
All

DIAMETERS / PACKAGING

Diameter 331b (15 kg) 601b (27.2 kg) 500 Ib (227 kg)
in (mm) Steel Spool Coil Accu-Trak® Drum
0.045 (1.1) ED036360 ED036668 ED036598
0.052 (1.3) ED036361 ED036599
1/16 (1.6) ED036362 ED036600

MECHANICAL PROPERTIES" — As Required per AWS A5.18/A5.36

Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F) @ -40°C (-40°F)

Requirements - AWS A5.18: E70C-6M-H4 ) 480 (70) min ) ) e
AWS A5.36: E70T15-M20A4-CS1-H 400 (8ImIn 450660 (70-95) 22min 27(20)min Not Specified
Typical Results®

As-Welded with 75% Argon / 25% CO,* 450-510 (65-75) 510-590 (75-85) 24-28 81-122 (60-90) 47-75 (35-55)

As-Welded with 90% Argon / 10% CO, 480-550 (70-80) 550-620 (80-90) 24-28 75-102 (55-75) 61-81 (45-60)

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.18/A5.36

%C %Mn %Si %S %P %Cu %Ni
Requirements - AWS A5.18: E70C-6M-H4 0.03 max 0.03 max 0.50 max
AWS AS5.36: E70T15-M20A4-CS1-Hz OAzmax | 175max | 0.90max 630 max | 0.030max | 0.035max | 000 MaX

Typical Results®
As-Welded with 75% Argon / 25% CO,* 0.03-0.05 1.25-1.60 0.40-0.60 0.01-0.02 0.01-0.02 0.01-0.05 0.02-0.05

As-Welded with 90% Argon / 10% CO, 0.03-0.05 1.25-1.70 0.40-0.70 0.01-0.02 0.01-0.02 0.01-0.05 0.02-0.05
%Ni + %Cr
Diffusible Hydrogen
%Cr %Mo %V %B + %Mo + %V (mL/100g weld deposit)
Requirements - AWS A5.18: E70C-6M-H4 . 4.0 max
AWS A5.36: E70T15-M20A4L-CS1-Hz: 0.20 max 0.30 max 0.08 max | Not Specified | 0.50 max 4 max
Typical Results®
As-Welded with 75% Argon / 25% CO,* 0.01-0.04 0.01-0.02 0.01-0.02 | 0.004-0.005 | 0.05-0.10 2-4
As-Welded with 90% Argon / 10% CO, 0.01-0.04 0.01-0.02 0.01-0.02 | 0.004-0.005 | 0.05-0.10
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity CTWD® Wire Feed Speed Voltage® Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1 (200) 21-23 170 25 (5.6) 23 (5.2) 92
6.4 (250) 22-25 190 29 (6.4) 2.7 (6.1) 95
7.6 (300) 22-26 210 35 (7.8 3.2 (7.1) 92
0.045in (1.1 mm), DC+ 19-25 89 (350) 22-27 245 41 (9.1) 39 (87) 95
90% Argon / 10% CO, (3/4-1) 10.2  (400) 23-27 265 46 (10.2) 45 (9.9) 97
12.7 (500) 23-28 300 5.7 (12.6) 56 (12.4) 98
15.2  (600) 25-29 335 7.0 (15.4) 6.9 (15.3) 99
17.8 (700) 26-30 370 8.1 (17.8) 7.9 (17.5) 98
5.1 (200) 22-24 220 3.2 (7.0 29 (6.4) 92
6.4 (250) 22-26 260 40 (87) 3.8 (8.3) 95
7.6 (30 22-27 300 4, 10.7 4.7 (103 6
0.052in (1.3 mm), DC+ 19-25 (300) 9 | ) ( ) o
90% Argon / 10% CO (3/4-1) 89 (350) 23-27 335 56 (12.3) 55 (12.0) 98
el e 102 (400) 24-28 360 6.3 (13.9) 6.3 (13.8) 99
12.7 (500) 27-30 410 7.9 (17.4) 7.8 (17.3) 99
15.2  (600) 27-31 455 95 (21.1) 9.4 (20.8) 99
2.5 (100) 21-24 175 2.1 (4.7) 20 (4.4) 93
3.8 (150) 22-25 235 3.2 (7.1) 29 (6.4) 90
(2 22-2 2 4, . 4, . 4
ennsmmoc | s |5 E0 | ZE B ks B
90% Argon / 10% CO 1-11/4 ‘ ) : ' ' '
rgon 2 | ) 76 (300) 23-29 360 64 (142) 63 (139) 98
10.2 (400) 26-31 425 85 (18.7) 8.4 (18.5) 99
12.7 (500) 27-32 485 10.8 (23.8) 10.7 (23.5) 99

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
7o estimate ESO, subtract 3/16 in (4.8 mm) from CTWD. “For greater percentage of CO, shielding gas, increase voltage by 1-2 volts.
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METAL-CORED WIRE

METALSHIELD® MC"-706 BUY AMERICA ==

Mild Steel = AWS E70C-6M H4 BUY AMERICA
KEY FEATURES CONFORMANCES
= High deposition rates and travel speed AWS A5.18, ASME SFA-5.18:  E70C-6M-H4

AWS A5.36, ASME SFA-5.36:  E70T15-M20A4-CS1-H4,
E70T15-M21A4-CS1-H4

T49T15-0MA-H5

» Enhanced silicon island management
» H4 diffusible hydrogen level EN ISO 17632-B:
= Tolerates high amounts of surface contaminants

= Superior arc wetting and bead appearance TYPICAL APPLICATIONS

= Made in the U.S.A. using steel melted and manufactured in = Robotics/Hard automation

the U.S.A. » Structural fabrication

= Meets the Buy America requirements of the American

Recovery and Reinvestment Act (ARRA) = Process piping and pressure vessels

= Shipbuilding
WELDING POSITIONS = Heavy fabrication

Flat & Horizontal
SHIELDING GAS

75-95% Argon / Balance CO,
Flow Rate: 40-60 CFH

DIAMETERS / PACKAGING

Diameter 33 1b (15 kg) 500 Ib (227 kg)
in (mm) Steel Spool Accu-Trak® Drum
0.045 (1.1) ED036357 ED036582
0.052 (1.3) ED036358 ED036583
1/16 (1.6) ED036359 ED036584

MECHANICAL PROPERTIES" - As Required per AWS A5.18/A5.36

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftslbf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F) @ -40°C (-40°F)

Requirements - AWS A5.28: E120C-K4-H4 750 (108) min 480 (70) min 22 min 27 (20) min Not Specified
AWS A5.36: E120T15-M20A6-K4-H4 740 (108) min 490-660 (70-95) Not Specified 27 (20) min
Typical Results®

As-Welded with 75% Argon / 25% CO,* 450-510 (65-75) 510-590 (75-85) 24-28 96-137(71-101) 81-111 (60-82)

As-Welded with 90% Argon / 10% CO, 480-550 (70-80) 550-620 (80-90) 24-28 57-108 (42-80) £41-94 (30-69)

Typical all weld metal. ?Measured with 0.2% offset. 'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.18/A5.36

%C %Mn %Si %S %P %Cu %Ni
Requirements - AWS A5.18: E70C-6M-H4 0.03 max 0.03 max 0.50 max
AWS AS5.36: E70T15-M20A4-CS1-Hz 012max | 175max | 080max | oo oo 0o03smax | 000 MaX

Typical Results?
As-Welded with 75% Argon / 25% CO,* 0.03-0.05 1.25-1.60 0.50-0.80 0.02-0.03 0.01-0.02 0.01-0.05 0.01-0.03

As-Welded with 90% Argon / 10% CO, 0.03-0.05 1.25-1.70 0.60-0.85 0.02-0.03 0.01-0.02 0.01-0.05 0.01-0.03
%Ni + %Cr Diffusible Hydrogen
%Cr %Mo %\ %B + %Mo + %\ (mL/100g weld deposit)
Requirements - AWS A5.18: E70C-6M-H4 4.0 max

0.20 max 0.30 max 0.08 max | Not Specified | 0.50 max

AWS A5.36: E70T15-M20A4-CS1-H4 4 max
Typical Results®
As-Welded with 75% Argon / 25% CO,* 0.01-0.04 0.01-0.02 0.01-0.02 | 0.005-0.006 | 0.05-0.10 2-4
As-Welded with 90% Argon / 10% CO, 0.01-0.05 0.01-0.02 0.01-0.02 | 0.005-0.006 | 0.05-0.10
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity CTWD® Wire Feed Speed Voltage'® Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1 (200) 21-23 155 23 (5.0 2.1 ((4.6) 92
6.4 (250) 22-24 185 2.8 (6.2) 26 (5.8) 94
7.6 (300) 22-26 220 35 (7.7) 3.2 (7.0 91
89 (350) 22-27 245 40 (8.9) 3.7 (8.2) 93
10.2 (400) 23-27 260 46 (10.1) 43 (9.4) 93
0.045in (1.1 mm), DC+ 19-25 11.4  (450) 23-28 280 52 (11.4) 49 (10.7) 94
90% Argon / 10% CO, (3/4-1) 12.7 (500) 23-29 305 57 (12.6) 55 (12.2) 97
14.0 (550) 24-29 315 6.3 (13.9) 6.2 (13.6) 98
15.2  (600) 25-30 325 6.8 (15.1) 6.7 (14.8) 98
16.5 (650) 26-30 355 7.5 (16.5) 7.4 (16.3) 98
17.8 (700) 26-30 360 80 (17.7) 79 (17.5) 99
5.1 (200) 22-24 210 3.0 (6.7) 29 (6.3) 94
6.4 (250) 22-26 260 39 (85) 3.5 (7.8) 92
7.6 (300) 22-27 290 46 (10.2) 4.3 (9.5) 94
0.052in (1.3 mm), DC+ 19-25 89 (350) 23-27 315 54 (11.8) 52 (11.4) 97
90% Argon / 10% CO, (3/4-1) 10.2  (400) 24-28 350 6.3 (13.8) 6.1 (13.4) 97
11.4  (450) 25-28 370 6.9 (15.2) 6.8 (15.1) 99
12.7 (500) 27-29 390 7.7 (16.9) 7.6 (16.8) 99
14.0 (550) 27-30 420 8.4 (185) 83 (18.3) 99
3.8 (150) 22-24 230 3.2 (7.0 28 (6.2) 89
5.1 (200) 22-25 280 43 (9.4) 39 (87) 93
1/16in (1.6 mm), DC+ 25-32 6.4 (250) 23-28 310 53 (11.6) 50 (11.0) 94
90% Argon / 10% CO, (1-11/4) 7.6 (300) 24-29 370 6.3 (13.9) 6.3 (13.8) 99
89 (350) 26-30 400 7.4 (16.3) 7.2 (15.9) 98
10.2  (400) 26-31 450 83 (18.4) 83 (18.4) 99
11.4  (450) 27-31 480 95 (21.0) 9.3 (20.6) 98

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/Required gas mixture 75-80% Argon/Balance CO, for AWS testing. ©'To estimate ESO, subtract 3/16 in (4.8 mm)
from CTWD. ©For greater percentage of CO, shielding gas, increase voltage by 1-2 volts. NOTE: This product contains micro-alloying elements. Additional information available upon request.
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METALSHIELD® MC*-80Ni1 BUY AMERICA BB

Low Alloy = AWS EB0C-Ni1 BUY AMERICA
KEY FEATURES CONFORMANCES
» H4 diffusible hydrogen levels AWS A5.28, ASME SFA-5.28: E8OC-Ni1-H4

AWS A5.36, ASME SFA-5.36:  E8B0T15-M13A5-Ni1-H4,
E80T15-M12A5-Ni1-H4,

E80T15-M21A5-Ni1-H4

= Low spatter and excellent arc stability
= Deoxidizing agents minimize pre- and post-weld clean up
» Enhanced silicon island management

» Low temperature impact properties — Capable of exceeding
40 J (29 ftalbf) @ -45°C (-50°F)

= Excellent bead shape and profile

= Meets the AWS E80C-Ni1 H4 requirement for tensile and
yield strength in both the as-welded condition and after
2 hrs of post-weld heat treating (PWHT)

TYPICAL APPLICATIONS
» Robotics/Hard automation

= Weathering grades of the appropriate strength ASTM
A588 & A709 steels

» Structural fabrication

= Made in the U.S.A. using steel melted and manufactured in » Heavy fabrication

the US.A.

= Meets the Buy America requirements of the American
Recovery and Reinvestment Act (ARRA)

SHIELDING GAS

75-95% Argon / Balance CO,
95-99% Argon / Balance O,

WELDING POSITIONS Flow Rate: 40-60 CFH

All

DIAMETERS / PACKAGING

Diameter 33 Ib (15 kg) Plastic Spool
in (mm) (Vacuum Sealed Foil Bag)
0.045 (1.1) ED036363
0.052 (1.3) ED036364
1/16 (1.6) ED036365

MECHANICAL PROPERTIES" — As Required per AWS A5.28/A5.36

) Typical all weld metal. ? Measured with 0.2% offset. ¥ See test results disclaimer

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -45°C(-50°F)
Requirements - AWS A5.28: EBOC-Ni1-Hs4 ) 550 (80 24 min .
A&IS A5.36: E8OT15-M13A5-Ni1-Ha 470 (68) min 550-690 Ego)_‘mo) 19 min 27 (20) min
Test Results®
As-Welded with 98% Argon / 2% O, 530-620(77-90) 605-660 (88-96) 24-28 60-100 (43-76)
As-Welded with 92% Argon / 8% CO, 510-570(74 - 83) 585 - 635 (85 - 92) 27-29 85-120(61-89)
Stress Relieved 2 hrs. @ 621°C (1150°F) 540 (78) 620 (90) 29 85(61)
As-Welded with 75% Argon / 25% CO, 480 - 540 (70 - 78) 565 - 615 (82 - 89) 28-31 40 -95(29 - 70)
Stress Relieved 2 hrs. @ 621°C (1150°F) 470 (68) 565 (82) 29 80 (58)
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METAL-CORED WIRE

DEPOSIT COMPOSITION™ — As Required per AWS A5.28/A5.36

%C %Mn %Si %S %P %Cu
Requirements - AWS A5.28: EBOC-Ni1-Hs4 0.12 max 1.50 max 0.90 max 0.025 max 0.030 max 0.35 max
AWS A5.36: EBOT15-M13A5-Ni1-H4 ' 1.75 max 0.80 max 0.030 max ' Not Specified
Test Results®
As-Welded with 98% Argon / 2% O, 0.07 - 0.08 1.31-135 0.48 - 0.50 0.024 max 0.012 0.03-0.05
As-Welded with 92% Argon / 8% CO, 0.05-0.07 1.22-1.30 0.43-0.47 0.024 max 0.012 0.03 -0.05
As-Welded with 75% Argon / 25% CO, 0.05-0.06 1.14-1.19 0.38-0.42 0.024 max 0.012 0.04 - 0.06
Diffusible Hydrogen
" (mL/100g
%Ni %Cr %Mo %\ %B weld deposit)
Requirements - AWS A5.28: EBOC-Ni1-H4| 0.80 - 1.10 Not Specified . 4.0 max
AWS A5.36: EBOT15-M13A5-Ni1-Hé 125-260 | 015max | 030max | 003max | NotSpecified 4 max
Test Results®
As-Welded with 98% Argon / 2% O, 0.84-0.86 0.05 max 0.10 max 0.01 max 0.003-0.004 3-4
As-Welded with 92% Argon / 8% CO, 0.83-0.86 0.05 max 0.10 max 0.01 max 0.003-0.004 3-4
As-Welded with 75% Argon / 25% CO, 0.80-0.85 0.05 max 0.10 max 0.01 max 0.003-0.004 3-4
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity CTWD® Wire Feed Speed Voltage'® Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1 (200) 21-23 180 2.5 (5.5) 2.2 (4.9) 89
6.4 (250) 22-25 220 3.1 (6.8) 2.9 (6.3) 93
7.6 (300 22-26 250 3.7 (8.2 3.4 (7.4 90
0.045in. (1.1 mm), DC+ 19-25 ( ) (8:2) (7.4)
92% Argon / 8% CO (3/4-1) 8.9 (350) 22-27 280 4.4 (9.6) 3.9 (8.9) 92
et T 10.2 (400) 23-27 310 4.9 (10.9) 4.5 (10.3) 9%
12.7 (500) 23-28 350 6.2 (13.6) 5.6 (13.0) 96
15.2 (600) 25-29 380 7.4 (16.3) 6.9 (15.6) 96
3.8 (150) 22-25 200 2.4 (5.3) 2.2 (4.8) 91
(2 23-2 2 2 (7. . . 4
0.052in. (1.3 mm), DC+ 25-32 51 (200) 3-26 >0 32 (70) 30 (66) o
92% Argon / 8% CO (1-11/4) 6.4 (250) 24-28 290 4.0 (8.8) 3.8 (8.4) 95
et T2 7.6 (300) 26-29 320 4.8 (10.5) 4.7 (10.4) 99
10.2 (400) 27-30 360 6.4 (14.0) 6.4 (14.0) 99
3.8 (150) 22-25 235 3.4 (7.5) 3.0 (6.7) 89
1/161n. (1.6 mm), DC+ 25-32 5.1 (200) 23-26 295 4.4 (9.7) 4.2 (9.2) 95
92% Argon / 8% CO (1-11/4) 6.4 (250) 24-28 350 5.8 (12.7) 5.4 (11.8) 93
et T2 7.6 (300) 26-29 395 6.9 (15.2) 6.5 (14.3) 94
10.2 (400) 27-30 465 9.2 (20.2) 8.8 (19.3) 96

) Typical all weld metal. % Measured with 0.2% offset. ¥ See test results disclaimer “ To estimate ESO, subtract 1/4 in. (6.0 mm) from CTWD.
¥ For shielding gas blends of 95-99% Argon / Balance 0(2), decrease voltage by 1-2 volts.
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FCAW-S & FCAW-G CONSUMABLES

FLUX-CORED

Self-Shielded (FCAW-S) Wire

Mild Steel, Flat and Horizontal
Gas-Shielded (FCAW-G) Wire

INNErshield® NR®=5.....cccouiimrrinmsiisesesessssssssssssssssssssens D-1
innershield® NR®-131........_______ D-2 Mild Steel, All Positions
innerchield® NR®-305..____ D-3 UIEraCore® 360" C7 1 covvvvererrerisseeresssnsessssssssssssssssssssesssans D-27
innerehield® NR®-311......_ Doty UltraCore® 360" M7 .occverveeiinseeresssnsssssssssssessssssessssssans D-29
innerehield® NS-3M D-5 UltraCore® 71A75 DUl ....rveerrrereesnnreeesssesseessssessesssns D-31
UIEraCore® 71A8B5 .....covvveeriniesisieesnssseesssesissssssssessessnnns D-33
Low Alloy, Flat and Horizontal UltraCore® 71C.. D-35
Innershield® NR®=311 Ni....esessns D-6 UltraCore® 712C ... D-37
Mild Steel, All Positions UltraCore® 712C=H PIUS oo D-39
INnershield® NR®=152........cmrisesiesns D-7 UltraCore® 712880 oo D-41
Innershield® NR®-203-MP ... D-8 UltraCore® 712A80-H oo D-43
Innershield® NR®-2TT-MP ... D-9 UltraCore® 712A80-H PIUS oo D-45
Innershield® NR®-232.......mmmmsmsmsissississiesis D-11 UltraCore® Clarity™ C71 LE covvvvvcisnseernreeisssssssssssssennns D-47
Innershield® NR®-232-H ......vmsrsnsinssssiesien D-13 UltraCore® Clarity™ M7 LE.vimnnersreeisssnssssssseseenns D-49
INnershield® NR®-233. ... D-15 UltraCore® HD=C..oooo D-51
Low Alloy, All Positions UltraCore® HD =M. D-53
Innershield® NR®-203 NicKel (1%) cvveerrreermesrrmesenn D-17 UltraCore® HD=12C s D-55
Innershield® NR®-203 Ni C PIUS-H ..ooovvocoeevccceerrreerrnee D-18 UltraCore® HD=12M ....cccoivnisvmsssnnsssisnsssssssisssssooe D-57
INNErSHIEIA® NR®=207 oo D-19 UltraCore® HD MaFine .....coccvveeeviieerriisessissssisssessssssssssens D-59
INNErshield® NR®=208-H ......occocoomermeermssserssssssessnn D-20 UItraCore® SR=12 .o D-61
INNErshield® NR®=212 o D-21 UIraCore® SR=12C ....ccccoivmmerimseeriisssssinssssssesssssssssssssssssnnens D-63
INNErshield® NR®=440ONI2.......ovoerreerssssessessssessenn D-23 UltraCore® SR=12M ..o D-65
Innershield® NR®=555. D-25 UIEraCore® TC 30...uerineeriiseesiisesssssessssssssssssssssssssssanens DRV
Outershield® 7 TM ... D-69
Outershield® 71 ElIEE c...vvvecvvieecevesesiesesisssssssssisssnens DEVA
MIUFEX® 77 v DEVAE]

Mild Steel, Flat and Horizontal
UIEraCore® 70C ......reeerereeesseesessssssesssssssessesssssessssssos D-75
UIEraCore® 70M......cccreeeeereesnseesessssnsessesssessessssssssessses D-77
UIEraCore® 75C . iveereeerreeressseesessssssesssssssessessssssssssssas D-79




FCAW-S & FCAW-G CONSUMABLES

FLUX-CORED

(1 = (@ = 14 O F
(@ T =T = n1T=] (o A O N
Outershield® XLH-70

Low Alloy, All Positions

UlEraCore® 360" T8 ...cuuuereerrneerresssseeeessssessessssssssessss D-87
UltraCore® 360" MBT .....ervernerressssseeessssessesssssessessss D-89
UltraCore® BTNITATZ5-H..ccooviirerriisneeeiisesieesssensessns D-91
UlEraCore® BTNITC-H.....coooieerverisreriersneeeissesiessssseeressins D-93
UltraCore® 8TNITC-H PIUS.......ccoovvveimnereiisserieesssenrernis D-95
UltraCore® 8TNITM=H PIUS ......coovvverimnreeiiserreessseeressis D-97
UltraCore® 8TNI2A75-H..occoviieiiisneeeinsesiessssessessne D-99
UltraCore® BTNI2C-H.....cooouirrveirerieeinnseeieessnseereessseenseens D-101
UltraCore® 8TK2A75-H ...coovvviieieeiserieeneeieisssseneenns D-103
UltraCore® BTK2C-H .....coireriiserieiinseeieesssseeseisssseneenns D-105
UltraCore® 8TK2C-H PIUS .......oovverieeirerreerisseeriisssenienns D-107
UltraCore® 8TK2M-H PIUS.......cccoocvveimrerieeiinenriinnssenienns D-109
UltraCore® 9TK2C-H PIUS ......ccoooverrviierieeinneereissseennenns D-111
UltraCore® 9TK2M-H PIUS......ccccouvvveimerieeriinrenriisinnsenienns D-113
UltraCore® T0TK3C-H PIUS......coooucveermrerreerinrerreesinseeneenns D-115
UltraCore® 101K3M-H PIUS ......ccocvveimierieeiinenriinnsenienns D-117
UltraCore® 111K3C-H PIUS......oouvrreeirierreerisseereisisssenienns D-119
UltraCore® 111K3M-H PIUS .....ccoovvvvirerreiiinenieissenninns D-121
UltraCore® 12 1K3C-H PIUS......cocuurveeerieerisreereessssenienns D-123
UltraCore® 12 1K3M-H PIUS .....ccoocvvvimerieeiinenieinssseeiinns D-125
(000 0 T OO OO D-127
COMMEL® 2. s D-128
(000 0 T YO OO D-129
SUPEICOIE® FOT imiviinnriisesriisessisssssssssssssssssessssssssssas DENIE]0)

Low Alloy, Flat and Horizontal
UIraCore® BONITC ...vvreerirssrersssessssssssssssssssssns D-131
UItraCore® BONITM.....c.urerirsrerssiesssisssssssssesssses DENEE]




INNERSHIELD® NR’-5

Mild Steel, Flat & Horizontal =« AWS E70T-3, E70T3S

KEY FEATURES CONFORMANCES

» Fast travel speeds AWS A5.20: E70T-3

= Increased resistance to porosity AWS A5.36: E70T35
ASME SFA-A5.20: E70T-3

» Consistent bead appearance

TYPICAL APPLICATIONS
WELDING POSITIONS . .

= Single pass welding on up to 48 mm
Flat & Horizontal (3716 in) thicknesses

= 3 o'clock welding positions
MAXIMUM PLATE THICKNESS » Welds with copper back-up
= Propane cylinders

Diameter - in (mm) ‘ Maximum Plate Thickness - in (mm)
3/32 (2.4) 3/16 (4.8) » Robotics/hard automation

0.120(3.0) 3/16 (4.8)

WARNING

= NR-5IS NOT RECOMMENDED FOR WELDING

DIAMETERS / PACKAGING MULTIPLE PASSES

Diameter 600 Ib (272 kg) 600 1b (272 kg)
in (mm) Speed-Feed® Reel Speed-Feed® Drum
3/32 (2.4) ED012699
0.120 (3.0 ED012698

MECHANICAL PROPERTIES"

Transverse Tensile Strength Longitudinal Hardness
MPa (ksi) Bend Test Rockwell B
Requirements - AWS E70T-3 480 (70) min 180° over 3/4in Radius -

No openings exceeding 1/8in

Typical Results? 505-560 (75-80) ‘ Passed ‘ 99

DEPOSIT COMPOSITION™

%C ‘ %Mn ‘ %Si ‘ %S ‘ %P ‘ %Al ‘ %Ti
Requirements - AWS E70T-3 Not Specified
Typical Results? 0.17-0.22 ‘ 095-1.11 ‘ 0.34-0.40 ‘ 0.008-0.02 ‘ 0.01-0.02 ‘ 0.07-0.12 ‘ 0.40-0.49

TYPICAL OPERATING PROCEDURES

Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
2.5 (100) 22-23 340 45 (9.9) 35 (7.8) 77
3/32in (2.4 mm), 32 3.8 (150) 23-24 435 6.7 (14.8) 56 (12.3) 83
DC+ (1-1/4) 5.1 (200) 24-25 510 9.0 (19.8) 7.7 (16.9) 85
6.4 (250) 25-26 575 11.2 (24.7) 9.7 (21.4) 87
3.3 (130) 22-23 500 82 (18.0) 76 (16.7) 93
0.120in (3.0 mm), 32 4.2 (165) 23-24 600 104 (23.0) 9.5 (20.9) 91
DC+ (1-1/4) 6.5 (205) 24-25 700 129 (285) 116 (25.6) 90
6.5 (255) 25-26 800 16.1 (35.5) 143 (31.5) 90

Typical all weld metal. “'See test results disclaimer
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INNERSHIELD® NR*-131

Mild Steel, Flat & Horizontal =« AWS E70T-10, E70T10S

KEY FEATURES CONFORMANCES
» Fast travel speeds and high deposition rates AWS A5.20: E70T-10
= Maximum penetration AWS A5.36: E70T105
= Flat bead profile on butt welds ASME SFA-AS.20: E70T-10
= Join dissimilar plate thicknesses with even heat distribution TYPICAL APPLICATIONS
= Single pass welding = Sheet metal

WELDING POSITIONS on up to 28 mm (0.1101n)

. = Automotive
Flat & Horizontal thicknesses

WARNING

= NR-1311S NOT RECOMMENDED FOR WELDING
MULTIPLE PASSES

DIAMETERS / PACKAGING

Diameter 600 Ib (272 kg)
in (mm) Speed-Feed® Reel
3/32 (2.4) EDO12163

MECHANICAL PROPERTIES""

Transverse Tensile Strength Longitudinal Hardness
MPa (ksi) Bend Test Rockwell B

Requirements - AWS E70T-10 480 (70) min 180° over 3/4in Radius -
No openings exceeding 1/8in

Typical Results® 505-560 (75-80) ‘ Passed ‘ 99

DEPOSIT COMPOSITION!

%C ‘ %Mn ‘ %Si ‘ % ‘ %P ‘ %Al
Requirements - AWS E70T-10 Not Specified
Typical Results® 0.22-0.26 ‘ 0.42-0.65 ‘ 0.20-0.27 ‘ 0.005-0.007 ‘ 0.007-0.02 ‘ 1.18-1.49
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) {volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) ()
38 (150) 25-26 390 65 (14.3) 53 (11.6) 81
3/32in (2.4 mm), 38 5.1 (200) 25-27 490 86 (19.0) 7.1 (15.6) 82
Single Arc, DC- (1-1/2) 6.4 (250) 26-27 570 108 (23.7) 89 (19.6) 82
89 (350) 26-28 720 150 (33.1) 336 (27.6) 83
108 (425) 27-28 810 182 (40.1) 152 (33.6) 83
3.3 (130) 25-26 550 1.1 (24.5) 81 (17.9) 72
3/32in (2.4 mm), Lt 4b (175) 26-27 740 150 (33.0) 120 (26.4) 79
Twinarc, DC- (1-3/4) 5.7 (225) 26-28 910 193 (42.5) 158 (34.8) 81
70 (275) 27-29 1030 235 (51.9) 191 (42.0) 80
83 (325) 28-30 1090 279 (671.4) 219 (48.2) 78

(Typical all weld metal. “'See test results disclaimer
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AWS
D1.8

INNERSHIELD® NR"-305

Mild Steel, Flat & Horizontal =« AWS E70T-6, E70T6-A2-CS3-H16

KEY FEATURES CONFORMANCES
= High deposition rates in the flat and horizontal AWS A5.20: E70T-6 H16

positions AWS A5.36: E70T6-A2-CS3-H16
= Smooth arc and low spatter levels ASME SFA-A5.20: E70T-6 H16
» Capable of producing weld deposits with impact properties IE\IEI\I“,‘:}AD315:

exceeding 27 J (20 ftalbf) at -29°C(-20°F) 157 331'3 T493T6-0N A-H15
= Welds on lightly rusted or primed plate
= Meets AWS D1.8 seismic lot waiver requirements TYPICAL APPLICATIONS

» General plate fabrication = Shipyards, stiffener

WELDING POSITIONS i b
» Structural fabrication, welding on barges

Flat & Horizontal including those subject = Welding over tack welds
to seismic requirements made with stick electrode

» Bridges and offshore rigs

DIAMETERS / PACKAGING

Diameter 251b(11.3 kg) 25 1b (11.3 kg) Plastic Spool 50 1b (22.7 kg) 50 Ib (22.7 kg) 50 Ib Coil
in  (mm) Steel Spool (Vacuum Sealed Foil Bag) Coil (Vacuum Sealed Foil Bag)
5/64 (2.0) ED034185
3/32 (2.4) ED030971 ED012593 ED030005

MECHANICAL PROPERTIES™
Charpy V-Notch

Yield Strength® Tensile Strength Elongation Hardness ) (fta1bf)
MPa (ksi) MPa (ksi) % Rockwell B @ -29°C(-20°F)
Requirements - AWS E70T-6 400 (58) min 480-655 (70-95) 22 min - 27 (20) min
Typical Results® - As-Welded \ 465-535 (68-77) \ 565-620 (82-90) 24-28 \ 88-93 \ 27-471 (20-30)
DEPOSIT COMPOSITION™
%C %Mn %Si %S %P %Al
Requirements - AWS E70T-6 0.30 max 1.75 max 0.60 max 0.03 max 0.03 max 1.8 max
Typical Results® \ 0.06-0.09 \ 1.08-1.57 \ 0.20-0.27 \ <0.01 \ <0.01 \ 0.9-1.1

TYPICAL OPERATING PROCEDURES

Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
44 (175) 20-22 300 85 (10.5) 40 (88) 84
5.6 (220) 21-23 330 6.0 (13.3) 50 (11.1) 83
5/64in (2.0 mm), 35-51 6.6 (260) 22-24 360 7.1 (15.7) 59 (13.1) 83
DC+ (13/8-2) 7.6 (300) 24-26 375 82 (18.1) 6.9 (15.2) 84
83 (325 25-27 400 89 (19.7) 7.4 (16.4) 83
41 (160) 21-23 330 6.0 (13.3) 50 (11.0) 82
3/32in (2.4 mm), 41-54 6.1 (240) 24-26 425 9.1 (20.0) 7.6 (16.7) 83
DC+ (15/8-21/4)" 7.6 (300) 27-29 475 113 (25.0) 95 (21.0) 84
10.2  (400) 33-35 525 152 (33.4) 12.7 (28.0) 83

("Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer “Use CTWD of 2 1/4 in (54 mm) for wire feed speeds greater than 300 ipm.
NOTE: FEMA 353 and AWS D1.8 structural steel seismic supplement test data can be found on this product at www.lincolnelectric.com.
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INNERSHIELD® NR*-311

Mild Steel, Flat & Horizontal =« AWS E70T-7, E70T7-AZ-CS3

FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

KEY FEATURES CONFORMANCES

= High deposition rates and fast travel speeds AWS A5.20: E70T-7

« Easy slag removal AWS A5.36: E70T7-AZ-CS3
Optimal t hei ASME SFA-A5.20: E70T-7

" pHmatoewashn ABS: E70T-7

» Deep penetration CWB/CSA W48-06: E492T-7

= High resistance to cracking

» Welds on lightly rusted or primed plate TYPICAL APPLICATIONS

» Recommended for fillet, » General fabrication
lap and butt welds on 3.2
mm (1/8 in) and thicker

steel, including some low

alloy steels

WELDING POSITIONS » Assembly welding

Flat & Horizontal

DIAMETERS / PACKAGING

Diameter 14 Ib (6.4 kg) Coil 251b (11.3 kg) 50 Ib (22.7 kg) 600 Ib (272 kg) 600 Ib (272 kg)
in (mm) 56 Ib (25.4 kg) Master Carton Steel Spool Coil Speed-Feed® Reel Speed-Feed®Drum
5/64 (2.0) EDO14464 ED030649 EDO14459
3/32 (2.4) ED012629 ED012628
7/64 (2.8) ED012632 ED012633
MECHANICAL PROPERTIES™
Yield Strength®® Tensile Strength Elongation Hardness
MPa (ksi) MPa (ksi) % Rockwell B
Requirements - AWS E70T-7 400 (58) min 480-655 (70-95) 22 min -
Typical Results® - As-Welded 420-475(61-69) | 600-645(87-93) 23-26 | 88-92
DEPOSIT COMPOSITION"
%C %Mn %Si %S %P %Al
Requirements - AWS E70T-7 0.30 max 1.75 max 0.60 max 0.03 max 0.03 max 1.8 max
Typical Results® 025-029 | 044-051 0.09-0.12 <0.01 | <001 ERTEE;
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
2.5 (100) 20-23 190 29 (6.4) 23 (5.0 78
5/64 in (2.0 mm), 38 4.1 (160) 24-28 275 4.7 (10.3) 36 (80) 78
DC- (11/2) 6.1 (240) 25-29 355 7.0 (15.4) 56 (12.4) 80
76 (300) 27-31 410 88 (19.3) 7.2 (158) 82
19 (75) 20-23 200 32 (7.0 25 (5.4) 77
. 3.4 (135) 23-26 300 59 (13.1) 46 (10.2) 78
332 '”D(gf* mm), (1‘;5/4) 38 (150) 24-27 325 66 (146) 52 (11.4) 78
53 (210) 26-28 400 93 (20.4) 75 (16.5) 81
6.9 (270) 28-30 450 119 (26.2) 10.0 (22.0) 84
2.5 (100) 23-26 325 5.4 (12.0) 45 (10.0) 83
7/64in (2.8 mm), 45 3.7 (145) 25-27 400 81 (17.8) 6.6 (14.5) 82
DC- (13/4) 4.4 (175) 26-28 450 9.8 (21.5) 82 (180) 83
6.1 (240) 30-32 550 13.4  (29.5) 11.6 (255) 86
7.6 (300) 32-34 625 16.7 (36.9) 15.0 (33.0) 89

(Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer
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INNERSHIELD® NS-3M

Mild Steel, Flat & Horizontal = AWS E70T-4, E70T4-AZ-CS3

KEY FEATURES CONFORMANCES
= \/ery high deposition rates AWS A5.20: E70T-4
AWS A5.36: E70T4-AZ-CS3

» Increased resistance to hot cracking and porosity

= Soft, low penetrating arc for minimal base material admixture ASME SFA-AS.20: E70T-4

CWB/CSA W48-06: E492T-4 H16

DB: EN 758 T38ZWN 3
TYPICAL APPLICATIONS EN IS0 17632-A: T38ZVN3

EN ISO 17632-B: T49ZT40ONA-H15

= Open groove welds = Installing wear plates

= Machinery bases and heavy » 6.4-127mm
equipment repair (1/4-1/2 in) single pass fillet WELDING POSITIONS

and lap welds Flat & Horizontal

DIAMETERS / PACKAGING

Diameter 14 Ib (6.4 kg) Coil 50 Ib (22.7 kg) 600 Ib (272 kg)
in  (mm) 56 Ib (25.4 kg) Master Carton Coil Speed-Feed® Drum
5/64 (2.0) ED012739 ED012740
3/32 (2.4) ED012736 ED012735
0.120 (3.0 ED012732 ED012731

MECHANICAL PROPERTIES"

Yield Strength® Tensile Strength Elongation Hardness
MPa (ksi) MPa (ksi) % Rockwell B
Requirements - AWS E70T-4 400 (58) min 480-655 (70-95) 22 min -
Typical Results® - As-Welded 415-450 (60-65) ‘ 580-620 (84-90) 25-28 ‘ 87-91
DEPOSIT COMPOSITION"
%C %Mn %Si %S %P %Al

Requirements - AWS E70T-4 0.30 max 1.75 max 0.60 max 0.03 max 0.03 max 1.8 max
Typical Results® 021-025 | 037-053 | 025-029 <0.01 | <001 | 1316

TYPICAL OPERATING PROCEDURES

Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1 (200) 29-31 280 55 (12.2) 46 (10.1) 83
5/64 in (2.0 mm), 54 61 (240) 30-32 315 6.7 (14.8) 55 (12.1) 82
DC+ (2 1/4) 66 (260) 30-32 330 73 (16.0) 60 (13.2) 83
7.6 (300) 31-33 350 84 (186) 69 (15.2) 82
28 (110) 28-30 250 46 (10.1) 37 (82) 81
. 38 (150) 29-31 300 64 (14.0) 53 (11.7) 84
3/32'”D(C2"’mm)' (736) 47 (185) 30-32 350 79 (17.4) 66 (14.6) 8
+ 58 (230) 31-33 400 98 (21.6) 83 (18.3) 85
70 (275) 32-34 450 118 (26.0) 100 (22.0) 85
. 35 (140) 28-30 380 90 (19.8) 70 (155) 78
0'1E2|0L“A(3'|OSTT)'E.C+ 76 L4 (175) 29-31 450 112 (24.6) 91 (200) 81
2ec3/”£a (7'5 0“') (3) 51 (200) 30-32 500 12.7 (280) 105 (23.2) 83
ini/omm 76 (225) 31-33 550 142 (31.4) 119 (26.2) 83
. 53 (210) 35-37 450 132 (29.0) 113 (25.0) 86
0'1E2|0L“A(3'|OSTT)'E.C+ 102 64 (250) 36-38 500 156 (34.5) 132 (29.0) 84
3ec3/”£a (9'5C 0“') () 76 (300) 37-39 550 188 (41.5) 154 (34.0) 82
N2> mm 90 (355) 38-40 600 222 (49.0) 180 (39.5) 81

"Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer
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&
FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

INNERSHIELD® NR°-311 Ni

Low Alloy, Flat & Horizontal = AWS E70T7-K2, EBOTG-K2, E70T7-A2-K2-H16, EBOTG-A2-K2-H16

KEY FEATURES CONFORMANCES
» Designed to provide a nominal 1.5% nickel weld deposit AWS A5.29: E70T7-K2-H16, EBOTG-K2
AWS A5.36: E70T7-A2-K2-H16,

= High deposition rates and fast travel speeds

= (Capable of producing weld deposits with impact properties
exceeding 27 J (20 ftulbf) at -29°C (-20°F)

ASME SFA-A5.29:

E80TG-A2-K2-H16
E70T7-K2-H16, EBOTG-K2

. N ABS: 2YSA

= Color match on weathering steel applications Lloyd's Register: 5YS
» 3/32in (2.4 mm) diameter meets AWS D1.8 seismic lot DNV Grade: 11'YMS

waiver requirements GL: 2YS
TYPICAL APPLICATIONS BV Grade: SAZYM

DB: EN 758 T4221,5NiWN 5

= Fillet and lap welds = Deep groove welds FEMA 353: 3/32in (2.4 mm) only
= Horizontal and square edge = Structural fabrication AWS D1.8: 3/32in (2.4 mm) only

butt welds, such
as column-to-column
structural connections

DIAMETERS / PACKAGING

= Weathering steels

WELDING POSITIONS
Flat & Horizontal

Diameter 251b(11.3 kg) 50 Ib (22.7 kg) 50 Ib (22.7 kg) Coil
in  (mm) Steel Spool Coil (Vacuum Sealed Foil Bag)
5/64 (2.0) ED030650
3/32 (2.4) ED017822 ED032530
7/64 (2.8) ED017824
MECHANICAL PROPERTIES™
Yield Strength®® Tensile Strength Elongation Hardness Charpy V-Notch J (ft=1bf)
MPa (ksi) MPa (ksi) % Rockwell B @ -29°C(-20°F)
Requirements
AWS E70T7-K2 400 (58) min 480-620 (70-90) 20 min - 27 (20) min
AWS ESOTG-K2 470 (68) min 550-690 (80-100) 19 min Not Specified
Typical Results® As-Welded |  470-515(68-75) | 575-615(83-89) |  27-30 | 88-93 \ 41-87 (30-65)
DEPOSIT COMPOSITION"
%C %Mn %Si %S %P %Ni %Cr %Mo yA'l %Al
Requirements -
AWS E70T7-K2 / EBOTG-K2 | 0.15max | 0.50-1.75 | 0.80 max | 0.030 max | 0.030max | 1.00-2.00 | 0.15max | 0.35 max | 0.05 max | 1.8 max
Typical Results® ‘ 0.06-0.08 | 1.25-1.40 ‘ 0.18-0.22 ‘ <0.003 ‘ 0.005-0.008 ‘ 1.29-1.56 ‘ 0.03-0.04 ‘ <003 ‘ - ‘ 10-1.3
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
2.5 (100) 21-23 170 25 (55) 18 (39 70
f 33 (130) 24-26 205 33 (7.2) 2.4 (5.2) 72
5/64 '”D(g'o mm), “ 3%2/4) 41 (160) 25-27 235 40 (88) 29 (65) 73
- 5.1 (200) 26-28 270 50 (11.0) 38 (83) 75
6.1 (240) 27-29 295 6.1 (13.3) 45 (10.0) 75
19 (79) 20-22 200 28 (6.2) 19 (4.2) 67
2.5 (100) 21-23 245 38 (8.3) 2.7 (59) 71
3/32in (2.4 mm), 38 3.1 (125) 23-25 285 4.7 (10.4) 34 (75) 72
DC- (11/2) 3.8 (150) 25-27 330 57 (12.5) 41 (9.1) 72
44 (175) 26-28 365 6.6 (14.5) 49 (10.8) 74
5.1 (200) 27-29 390 7.6 (16.6) 56 (12.3) 74
25 (100) 22-24 310 52 (11.4) 38 (84) 73
: 35 (140) 24-26 370 7.2 (15.8) 5.4 (11.8) 74
7/64 'nD(é'B mm), 14;/51; 43 (170) 26-28 430 89 (195) 66 (145) 74
g ( ) 5.1 (200) 28-30 470 104 (22.8) 7.7 (17.0) 74
6.1 (240) 29-31 520 124 (27.2) 9.2 (20.4) 75
"Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer
NOTE: FEMA and AWS D 1.8 structural steel seismic supplement test data can be found on this product at www.lincolnelectric.com.
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INNERSHIELD® NR*-152

Mild Steel, All Position « AWS E71T-14, E71T14S

KEY FEATURES CONFORMANCES
» Designed for high speed welding of specially coated steels AWS A5.20: E71T-14
» Soft, consistent arc RWS A5.36: E71T145
i ) ASME SFA-A5.20: E71T-14
= Porosity resistant EN ISO 17632-B: T49T14-1NSG

= Excellent overlapping capabilities

= |deal for robotic applications
TYPICAL APPLICATIONS

WELDING POSITIONS

= Single pass welding on = Continuous welding on
All thicknesses from galvanized or zinc coated
0.8 mm - 4.8mm carbon steel

MAXIMUM PLATE THICKNESS

(0.030in - 3/161n)

= Automotive

= Spot or short

Diameter - in (mm) ‘ Maximum Plate Thickness - in (mm) : ) = Transportation
intermittent welds
1/16 (1.6) 3/16 (4.8)
0.068(1.7) 3/16 (4.8) WARNING

» NR-152is NOT recommended for welding multiple passes
DIAMETERS / PACKAGING

Diameter 251b (11.3 kg) 50 Ib (22.7 kg) 500 Ib (227 kg) 500 Ib (227 kg)

in (mm) Plastic Spool Coil Speed-Feed® Drum Accu-Trak® Drum
0.045 (1.1) EDS01702 ED028123
0.062 (1.6) ED012185 ED024301 ED0295066
0.068 (1.7) ED012186

MECHANICAL PROPERTIES"

Transverse Tensile Strength Longitudinal Hardness

MPa (ksi) Bend Test Rockwell B
Requirements - AWS E71T-14 480 (70) min 180° over 3/4in Radius / No openings exceeding 1/8 in -
Typical Results? ‘ 480-550 (70-80) ‘ Passed ‘ 93

DEPOSIT COMPOSITION"

%C ‘ %Mn ‘ %Si ‘ %S ‘ %P ‘ %Al
Requirements - AWS E71T-14 Not Specified
Typical Results? 0.25-0.30 0.83-1.04 0.20-0.23 ‘ 0.006-0.01 ‘ 0.005-0.02 ‘ 1.08-1.38

TYPICAL OPERATING PROCEDURES

Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
0.8 (30) 13-14 90 05 (1.3) 05 (1.2) 92
) 1.0 (40) 14-15 115 08 (1.8) 0.7 (1.6) 88
1/16in (1.6 mm), 16 13 (50) 15-16 140 09 (2.2) 09 (20) %0
DC- (5/8) 18 (70) 16-17 185 14 (3.1) 13 (28) 90
2.8 (110) 19-20 265 2.1 (4.8) 2.0 (4.4) 91
0.8 (30) 13-14 68 0.7 (1.6) 0.6 (1.4) 87
1.0 (40) 13-14 95 09 (2.2) 09 (1.9) 86
0.068in (1.7 mm), 19 1.3 (50) 14-15 120 1.2 (2.7) 1.1 (2.4) 88
Twinarc, DC- (3/4) 1.5 (60) 15-16 145 1.4 (3.3) 1.3 (2.9) 87
2.0 (80) 16-17 190 1.9 (4.4) 1.8 (3.9) 88
2.8 (110) 20-21 240 2.7 (6.0) 2.4 (5.4) 90

Typical all weld metal. “'See test results disclaimer
NOTE: The preferred drag angle is 15 °, however, NR-152 is capable of welding at zero drag angle, facilitating easy fixturing in automatic applications.
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INNERSHIELD® NR*-203-MP

Mild Steel, All Position = AWS E71T-8-JH8, E71T8-A4-(CS3-H8

KEY FEATURES CONFORMANCES
» Designed to handle poor fit-up on heavy wall tubes and AWS A5.20: E717-8-JH8
gaps up to 9.5 mm (3/8 in) with 6.4 mm (1/4 in) offset AWS A5.36: E71T8-A4-CS3-H8
» Fast freezing slag with excellent wash-in ASME SFA-A5.20: E71T7-8-JH8
» Root bead capability without back-up bars ABS: 3Y5A
Lloyd’s Register: 3YSH15
TYPICAL APPLICATIONS DNV Grade: I YMS H10
GL: 3YH15S
» General plate fabrication, including bridge fabrication, BV Grade: SA3YMH
hull plate and stiffener welding on ships and barges CWB/CSA W48-06: E491T-8 H8
= Storage tanks
= Structural welding WELDING POSITIONS
= Offshore welding in TKY joints All

DIAMETERS / PACKAGING

Diameter 14 Ib (6.4 kg) Coil 251b(11.3 kg)
in (mm) 56 Ib (25.4 kg) Master Carton Steel Spool
0.068 (1.7) ED030640
5/64 (2.0) ED021604

MECHANICAL PROPERTIES"

Yield Tensile Charpy V-Notch
Strength®® Strength Elongation Hardness J (ft=1bf)
MPa (ksi) MPa (ksi) % Rockwell B @-29°C(-20°F) | @-40°C(-40°F)
Requirements - AWS E71T-8-J 400 (58) min 480-655 (70-95) 22 min - Not Specified 27 (20) min
Typical Results® 415-440 (60-64) ‘ 510-545 (74-79) ‘ 29-33 ‘ 82-87 ‘ 75-203 (55-150) ‘ 68-224 (50-165)
DEPOSIT COMPOSITION®™
%C %Mn %Si %S %P %Al
Requirements - AWS E71T-8-] 0.30 max 1.75 max 0.60 max 0.03 max 0.03 max 1.8 max
Typical Results® 0.04-0.07 ‘ 1.35-1.47 ‘ 0.22-0.32 ‘ <0.01 ‘ <001 ‘ 08-1.0
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
18 (70) 16-17 145 15 (3.3) 1.0 (23) 69
23 (90) 18-19 180 19 (4.2) 15 (3.2) 76
0.068in (1.7 mm), 25(1) 30 (120) 20-21 225 25 (5.6) 20 (4.3) 76
DC- 35 (140) 21-22 255 29 (6.4) 22 (4.8) 75
38 (150) 23-24 265 31 (6.8) 23 (5.1) 75
13 (50) 16-17 130 14 (3.1) 09 (1.9) 61
18 (70) 18-19 180 20 (4.3) 13 (29) 67
5/64in (2.0 mm), 25(1) 23 (90) 19-20 220 25 (5.6) 19 (4.2) 75
DC- 2.8 (110) 20-21 260 31 (6.8) 2.4 (5.3) 77
30 (120) 21-22 280 34 (7.4) 2.7 (5.9) 79
3.5 (140) 22-23 310 39 (8.7) 31 (6.8) 79

Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer
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INNERSHIELD® NR*-211-MP

Mild Steel, All Position = AWS E71T-11, E71T11-AZ-CS3

KEY FEATURES

= \/ersatile welding capability on a variety of base materials

= High operator appeal and good bead appearance

» Easy slag removal

» Fast freezing characteristics accommodate poor fit-up

WELDING POSITIONS

All, except 3/32 in (2.4 mm) diameter

MAXIMUM PLATE THICKNESS

Diameter - in (mm)

Maximum Plate Thickness - in (mm)

0.030(0.8)
0.035(0.9)
0.045(1.1)
0.068(1.7)
5/64 (2.0)
3/32(2.4)

5/16 (7.9)
5/16 (7.9)
5/16 (7.9)
1/2(12.7)
1/2(12.7)
1/2(12.7)

DIAMETERS / PACKAGING

Diameter

in (mm)
0.030 (0.8
0.035 (0.9
0.045 (1.1
0.068 (1.7
5/64 (2.0
3/32 (2.4

Diameter

in  (mm)
0.030 (0.8
0.035 (0.9
0.045 (1.1
0.068 (1.7
5/64 (2.0
3/32 (2.4

11b (0.5 kg) Plastic Spool
5 Ib (2.3 kg) Master Carton

ED031448
ED030584

251b(11.3 kg)
Steel Spool

ED030637
ED030638
ED030641
ED030645

CONFORMANCES
AWS A5.20: E71T-11

AWS A5.36: E71T11-AZ-CS3
ASME SFA-A5.20: E71T-11

ABS: E71T-11%
CWB/CSA W48-06: E491T-11-H16

DB: EN 758 T42ZSN1
TUV: EN 758 T42ZSN 1
ENISO 17632-B T49ZT11-1NA-H15
1152 3313; T49TG-1NS

*Except 0.030 in (0.8 mm) and 0.035 in (0.9 mm) diameters

TYPICAL APPLICATIONS

= Sheet or thin gauge metal
= (Galvanized sheet metal

= Robotic / hard automation
= General fabrication

= 5/16in. maximum plate thickness for 0.045 in. and
smaller diameters

= 1/2in. maximum plate thickness for 0.068 - 3/32 in. diameters

10 Ib (4.5 kg) 14 Ib (6.4 kg) Coil
Plastic Spool 56 Ib (25.4 kg) Master Carton
ED033130
ED016354
ED016363
ED012506
ED012508
50 Ib (22.7 kg) 500 Ib (227 kg)
Coil Accu-Trak® Drum
ED029838
ED029028
ED012507
ED012509
ED013866
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FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

MECHANICAL PROPERTIES"

Yield Strength® Tensile Strength Elongation Hardness
MPa (ksi) MPa (ksi) % Rockwell B
Requirements - AWS E71T-11 400 (58) min 480-655 (70-95) 20 min -
Typical Results® 435-475 (63-69) 605-645 (88-94) 22-25 89-92
DEPOSIT COMPOSITION"
%C %Mn %Si %S %P %Al
Requirements - AWS E71T-11 0.30 max 1.75 max 0.60 max 0.03 max 0.03 max 1.8 max
Typical Results® 0.23-0.26 0.57-0.66 0.17-0.26 <0.01 <0.01 1.3-1.6
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
1.3 (50) 13-14 30 02 (05) 02 (0.4) 81
2.5 (100) 13-14 60 05 (1.1) 0.4 (0.8) 75
0.030in (0.8 mm), 13 3.8 (150) 14-15 80 0.7 (1.6) 06 (1.2) 78
DC- (1/2) 5.1 (200) 14-15 100 1.0 (2.1) 08 (1.7) 81
6.4 (250) 15-16 130 1.2 (2.6) 10 (2.1) 80
7.6 (300) 18-19 140 14 (3.2) 12 (2.6) 81
1.3 (50) 14-15 30 0.4 (0.8) 03 (0.7) 81
1.8 (70) 15-16 60 05 (1.2) 05 (1.0) 83
0.035in (0.9 mm), 13-16 2.8 (110) 16-17 115 0.7 (1.6) 06 (1.3) 78
DC- (1/2-5/8) 3.8 (150) 17-18 130 1.0 (2.2) 08 (1.7) 78
5.1 (200) 18-19 155 1.4 (3.0) 1.1 (2.5) 84
7.0 (275) 20-21 155 2.0 (b.4) 15 (3.4) 78
1.8 (70) 15-16 120 0.7 (1.6) 05 (1.1) 69
0.045in (1.1 mm), 16 2.3 (90) 16-17 140 1.0 (2.2) 08 (1.7) 77
DC- (5/8) 2.8 (110) 17-18 160 12 (2.7) 10 (2.3) 85
3.3 (130) 18-19 170 15 (3.2) 12 (2.7) 84
1.0 (40) 15-16 125 1.0 (2.1) 08 (1.7) 81
0.068in (1.7 mm), 19-32 19 (75) 18-19 190 18 (4.0) 15 (3.4) 85
DC- (3/4-11/14) 3.3 (130) 20-21 270 32 (7.0 28 (6.1) 88
4.4 (175) 23-24 300 43 (9.4) 3.8 (8.4) 89
1.3 (50) 16-17 180 16 (3.5) 1.3 (2.9) 83
5/64in (2.0 mm), 19-32 19 (75) 18-19 235 2.4 (5.3) 20 (45) 85
DC- (3/4-11/4) 3.0 (120) 20-21 290 3.8 (8.4) 3.4 (7.4) 88
4.1 (160) 22-23 325 51 (11.2) 45 (10.0) 89
1.3 (50) 16-17 245 23 (5.0 19 (4.2) 84
3/32in (2.4 mm), 19-32 19 (75) 19-20 305 3.4 (7.5) 29 (6.4) 85
DC- (3/4-11/14) 2.5 (100) 20-21 365 45 (10.0) 39 (87) 87
3.3 (130) 22-23 400 59 (12.9) 51 (11.3) 88

Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer
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FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

INNERSHIELD® NR°-232

Mild Steel, All Position = AWS E71T-8, E71T8-A2-CS3-H16

KEY FEATURES CONFORMANCES
= High deposition rates for out-of-position welding AWS A5.20: E71T-8-H16
= Penetrating arc AWS A5.36: E71T8-A2-CS3-H16
» Fast freezing, easy to remove slag system ASME SFA-AS.20: E717-8-H16
_— . . ABS: 3YSA
» Meets AWS D1.8 seismic lot waiver requirements X
Lloyd’s Register: 3YSH15
DNV Grade: N'YMS H15
WELDING POSITIONS GL: 3YH10S
All BV Grade: SA3YMH
CWB/CSA W48-06: E491T-8H16
TYPICAL APPLICATIONS DB: EN758T42 3 YN 2
TUV: EN 758 T423YN 2
= Structural fabrication, including those subject to seismic MIL-E-24403/1:* MIL-71T-8AS
requirements FEMA 353
= General plate fabrication AWS D1.8
JISZ 3313 T49T38-1NA-H15

= Hull plate and stiffener welding on ships and barges

* Machine ry parts, tan |'(S, ho Ppers, racks and scaffoldi ng *Military Grade Classification of MIL-7 1T-8AS for 0.068 in (1.7 mm) and 0.072 in (1.8 mm) diameters only.

DIAMETERS / PACKAGING

Diameter 13.51b (6.1 kg) Coil 13.5 1b (6.1 kg) Coil
in (mm) 54 Ib (24.5 kg) Master Carton 54 Ib (24.5 kg) Hermetically Sealed Pail
0.068 (1.7) ED012518
0.072 (1.8) ED012522 ED030232
5/64 (2.0) ED012525
Diameter 25 1b (11.3 kg) Plastic Spool
in (mm) (Vacuum Sealed Foil Bag)
0.068 (1.7)
0.072 (1.8)
5/64 (2.0)

251b(11.3 kg)
Steel Spool

ED030643
ED0O30644
ED030647

50 Ib (22.7 kg)
Coil

ED012519
ED012523
ED012526
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FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

MECHANICAL PROPERTIES""

Yield Strength® Tensile Strength Elongation Hardness Charpy V-Notch / J fts1bf)
MPa (ksi) MPa (ksi) % Rockwell B @ -29°C(-20°F)
Requirements - AWS E71T-8 400 (58) min 480-655 (70-95) 22 min - 27 (20) min
Typical Results® - As-Welded 460-520 (66-75) 575-615 (83-89) 25-31 87-90 47-75 (35-55)
DEPOSIT COMPOSITION"
%C %Mn %Si %S %P %Al
Requirements - AWS E71T-8 0.30 max 1.75 max 0.60 max 0.03 max 0.03 max 1.8 max
Typical Results® 0.16-0.18 0.61-0.72 0.26-0.33 <0.01 <0.01 0.5-0.8
TYPICAL OPERATING PROCEDURES
Diameter, cTwp® Wire Feed Speed Voltage™” Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
2.8 (110) 18-19 195 23 (5.0) 18 (3.9) 78
33 (130) 19-21 225 28 (6.2) 20 (4.6) 74
0.068in (1.7 mm), 19-32 3.8 (150) 19-21 250 32 (7.1) 2.4 (5.3) 75
DC- (3/4-11/4) 4.3 (170) 20-22 270 35 (7.8) 28 (6.1) 78
50 (195) 23-24 300 43 (9.4) 32 (7.0 74
6.4 (250) 23-24 350 5.4 (11.8) 40 (9.0 76
7.4 (320) 25-27 400 6.9 (15.2) 52 (11.4) 75
2.0 (80) 16-18 130 18 (4.0) 15 (3.3) 83
3.5 (140) 18-21 225 3.1 (6.8) 25 (55) 81
0.072in (1.8 mm), 19-32 3.9 (155) 19-22 240 33 (7.2) 2.7 (6.0) 83
DC- (3/4-11/4) 43 (170) 20-23 255 36 (80) 29 (6.5) 81
6.4 (250) 22-24 315 53 (11.7) 43 (9.6) 82
7.4 (290) 23-25 350 6.2 (13.6) 50 (11.0) 81
1.5 (60) 16-17 145 1.7 (3.7) 12 (27) 73
5/64in (2.0 mm), 19-32 29 (115) 19-20 260 32 (7.0 25 (55) 78
DC- (3/4-11/4) 3.0 (120) 19-20 270 33 (7.3) 26 (5.7) 78
3.3 (130) 20-21 285 35 (7.8) 28 (6.2) 79
4.6 (180) 22-23 365 50 (10.9) 39 (87) 80

(Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer
NOTE: FEMA 353 and AWS D1.8 structural steel seismic supplement test data can be found on this product at www.lincolnelectric.com.
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INNERSHIELD® NR*-232-H B

Mild Steel, All Position = AWS E71T-8-H8, E71T78-A2-CS3-H8 BUY AMERICA
KEY FEATURES CONFORMANCES
= High deposition rates for out-of-position welding AWS A5.20: E71T-8-HS
= Penetrating arc AWS A5.36: E71T8-A2-CS3-H8
» Fast freezing, easy to remove slag system ASME SFA-AS.20: E717-8-H8
CWB/CSA W48-06: E491T-8-A3-CS3-H8

WELDING POSITIONS
All
TYPICAL APPLICATIONS
= Structural fabrication, including those subject to seismic

requirements
» General plate fabrication
= Machinery parts, tanks, hoppers, racks and scaffolding
DIAMETERS / PACKAGING

Diameter 25 Ib (11.3 kg) Plastic Spool
in (mm) (Vacuum Sealed Foil Bag)

0.068 (1.7) ED036677

0.072 (1.8) ED036678
MECHANICAL PROPERTIES'™

Yield Strength® Tensile Strength Elongation Hardness Charpy V-Notch / J (ft=Ibf)
MPa (ksi) MPa (ksi) % Rockwell B @ -29°C (-20°F)
Requirements - AWS E71T-8-H8 400 (58) min 480-655 (70-95) 22 min - 27 (20) min
Typical Results® - As-Welded 460-520 (66-75) 575-615 (83-89) 25-31 87-90 47-75 (35-55)

(Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer

D-13 | www.lincolnelectric.com



FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

DEPOSIT COMPOSITION™

. Diffusible Hydrogen
%C %Mn %Si %S %P %Al (mL/100g weld deposit)
Requirements - AWS E71T7-8-H8 0.30 max 1.75 max 0.60 max 0.03 max 0.03 max 1.8 max 8.0 max
Typical Results® 0.16-0.18 0.61-0.72 0.26-0.33 <0.01 <0.01 0.5-0.8 5-7
TYPICAL OPERATING PROCEDURES
Diameter, cTwp® Wire Feed Speed Voltage™” Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
2.8 (110) 18-19 195 23 (5.0 18 (3.9) 78
3.3 (130) 19-21 225 28 (6.2) 20 (4.6) 74
. B 3.8 (150) 19-21 250 32 (7.1) 2.4 (5.3) 75
0.068 |r|13E:1_.7 mm), (3/19_ 1312/l+) 4.3 (170) 20-22 270 35 (7.8 28 (6.1) 78
5.0 (195) 23-24 300 43 (9.4) 32 (7.0 74
6.4 (250) 23-24 350 5.4 (11.8) 40 (9.0 76
7.4 (320) 25-27 400 6.9 (15.2) 52 (11.4) 75
2.0 (80) 16-18 130 18 (4.0 15 (3.3) 83
3.5 (140) 18-21 225 3.1 (6.8) 25 (55) 81
0.072in (1.8 mm), 19-32 3.9 (155) 19-22 240 33 (7.2) 2.7 (6.0) 83
DC- (3/4-11/4) 43 (170) 20-23 255 3.6 (8.0) 29 (6.5) 81
6.4 (250) 22-24 315 53 (11.7) 43 (9.6) 82
7.4 (290) 23-25 350 6.2 (13.6) 50 (11.0) 81

(Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer
NOTE: AWS D1.8 structural steel seismic supplement test data can be found on this product at www.lincolnelectric.com.
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INNERSHIELD’ NR*-233 e

Mild Steel, All Position = AWS E71T-8-H8, E71T8-A2-CS3-H8 BUY AMERICA

KEY FEATURES CONFORMANCES

= High deposition rates for out-of-position welding AWS A5.20: E71T-8-H8

« Welder-friendly, easy to use and great bead appearance AWS A5.36: E7178-A2-(S3-H8

« Minimal gas marking ASME SFA-A5.20: E717-8-H8

ismic | . . ABS: E717-8-H16

= Meets AWS D 1.8 seismic lot waiver requirements EN ISO 17632-B: T49378-1 N A-UH10
FEMA 353
AWS D1.8

WELDING POSITIONS IS 73313: T493T7-1 N A-H10

All

NOTES TYPICAL APPLICATIONS

= Innershield® K126 Gun Assembly requires one of = Structural fabrication, including those subject

the following gun tube assemblies for better to seismic requirements

wire feeding - KP2454-1(62°, 7.5 in),

. , = General plate fabrication
KP2455-1 (45°, 6in), KP2456-1 (30°, 12 in)

= Ship and barge fabrication

= Vertical up and overhead fillets and groove welds

DIAMETERS / PACKAGING

Diameter 12.5 Ib (5.7 kg) Plastic Spool 251b(11.3 kg) 25 |b (11.3 kg) Plastic Spool
in (mm) 50 Ib (22.7 kg) Master Carton Plastic Spool (Vacuum Sealed Foil Bag)
1716 (1.6) ED030933 ED030934 ED031576, ED036576*
0.072 (1.8) ED031030
5/64 (2.0) ED033039 ED033024, ED0O36577*
*Buy America Product

MECHANICAL PROPERTIES™
Charpy V-Notch

Yield Strength®® Tensile Strength Elongation Hardness J (ftaIbf)
MPa (ksi) MPa (ksi) % Rockwell B @ -29°C(-20°F)
Requirements - AWS E71T-8-H8 400 (58) min 480-655 (70-95) 22 min - 27 (20) min
Typical Results® - As-Welded 435-455 (63-66) | 575-595 (83-86) 26-29 87-89 34-54(25-40)

(Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer.
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FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P %Al
Requirements - AWS E71T-8-H8 0.30 max 1.75 max 0.60 max 0.03 max 0.03 max 1.8 max
Typical Results® 0.15-0.20 0.61-0.65 0.17-0.21 <0.03 <0.01 0.5-0.6
TYPICAL OPERATING PROCEDURES
Diameter, CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
3.8 (150) 17-19 220 2.4 (5.3) 19 (4.2) 80
5.1 (200) 19-21 245 32 (7.1) 25 (5.4) 76
1/161in (1.6 mm), 25(1) 6.4 (250) 21-23 270 40 (89) 30 (66) 74
DC- 76 (300) 23-25 295 4.7 (10.4) 35 (7.7) 75
89 (350) 25-27 315 56 (12.3) 43 (9.4) 77
2.5 (100) 17-18 184 20 (45) 16 (36) 80
0.072in (1.8 mm), 19-25 3.8 (150) 18-19 250 3.1 (6.7) 25 (5.4) 80
DC- (3/4-1)@ 5.1 (200) 20-21 295 40 (89) 32 (7.1) 81
6.4 (250) 22-23 330 51 (11.2) 40 (89) 79
76 (300) 23-24 355 6.1 (13.4) 48 (10.6) 79
23 (90) 18-19 210 22 (L9 1.8 (4.1) 82
5/64in (2.0 mm), 19-25 3.2 (125) 19-20 260 32 (7.0 26 (56) 81
DC- (3/4-1)@ 3.8 (150) 20-21 300 38 (8.4) 30 (6.7) 80
5.1 (200) 21-22 340 51 (11.2) 4.1 (9.0 81
6.1 (240) 22-23 380 6.1 (13.3) 49 (10.8) 81

(Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “CTWD for 0.072 in. (1.8 mm) and 5/64 in. (2.0 mm) for 200 ipm or greater is 1 in (25 mm).
NOTE: For horizontal welding, subtract 1 volt. NOTE: FEMA and AWS D1.8 structural steel seismic supplement test data can be found on this product at www.lincolnelectric.com/d1.8.
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INNERSHIELD* NR’-203 NICKEL (1%)

Low Alloy, All Position = AWS E71T8-Ni1, E71T8-A2-Ni1-H16

KEY FEATURES CONFORMANCES
= Designed to produce a nickel bearing weld deposit AWS A5.29: E71T8-Ni1-H16
= Capable of producing weld deposits with impact toughness AWS A5.36: E717T8-A2-Ni1-H16
capable of exceeding 27 J (20 ftulbf) at -29°C (-20°F) ASME SFA-5.29: E71T8-Ni1-H16
» Color match on weathering steels ABS: 3YSA
Handles poor fit-u Lloyd’s Register: 3YSH15
pooriit-up DNV Grade: II1'YMS H10
» Root bead capability CWB/CSA W48-06: E491T8-Ni1 H16
(E717G-G-H16)
TYPICAL APPLICATIONS DB: EN 758 T42 3 INiYN
TUV: EN 758 T42 3 1Ni Y N
= Roundabout groove welds = Bridges and other EN ISO T49T38-1NA-H15
on heavy wall tubular structural components
construction made from weathering steels
o WELDING POSITIONS
» Offshore = NACE applications
= Structural fabrication Al
DIAMETERS / PACKAGING
Diameter 14 Ib (6.4 kg) Coil 50 Ib (22.7 kg)
in  (mm) 56 Ib (25.4 kg) Master Carton Coil
5/64 (2.0) ED012385 ED012386
MECHANICAL PROPERTIES™
Charpy V-Notch
Yield Strength® Tensile Strength Elongation Hardness J (ftalbf)
MPa (ksi) MPa (ksi) % Rockwell B @ -29°C(-20°F)
Requirements - AWS E71T8-Ni1 400 (58) min 480-620 (70-90) 20 min - 27 (20) min
Typical Results® - As-Welded 450-480 (65-70) 545-575 (79-83) 27-32 86-90 81-156 (60-115)
DEPOSIT COMPOSITION!
%C %Mn %Si %S %P
Requirements - AWS E71T8-Ni1 0.12 max 1.50 max 0.80 max 0.030 max 0.030 max
Typical Results® 0.05-0.07 1.10-1.22 0.30-0.33 <0.010 0.005-0.008
%Ni %Cr %Mo %V %Al
Requirements - AWS E71T8-Ni1 0.80-1.10 0.15 max 0.35 max 0.05 max 1.8 min
Typical Results® 0.89-1.05 0.02-0.03 0.01-0.02 <0.01 0.8-1.0
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
1.3 (50) 16-17 145 1.4 (3.0) 10 (2.3) 76
1.8 (70) 18-19 195 20 (4.3) 15 (3.3) 76
5/64 in (2.0 mm), 25(1) 2.3 (90) 19-20 240 25 (5.5) 20 (4.3) 78
DC- 2.8 (110) 20-21 275 3.0 (6.7) 2.4 (5.3) 79
3.0 (120) 21-22 290 33 (7.3) 26 (5.8) 79
35 (140) 22-23 310 39 (85) 3.0 (6.9) 81

Typical all weld metal. ?Measured with 0.2% offset. ?/See test results disclaimer
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INNERSHIELD® NR*-203 Ni C PLUS-H

Low Alloy, All Position = AWS E71T8-K2, E71T8-A2-K2

KEY FEATURES CONFORMANCES
» A good choice for weathering steels AWS A5.29: E7178-K2
AWS A5.36: E71T8-A2-K2

» Handles poor fit-up in the vertical up position
, , ASME SFA-5.29: E71T8-K2
» Produces a nickel alloyed weld deposit (1.0-2.0%)

= (Capable of meeting H8 diffusible hydrogen requirements TYPICAL APPLICATIONS

WELDING POSITIONS » Offshore welding applications

Al » Roundabout groove welds on heavy wall tubular construction
= Structural fabrication
= General plate fabrication including bridges

= Hull plate and stiffener welding on ships and barges

DIAMETERS / PACKAGING

Diameter 14 Ib (6.4 kg) Coil
in (mm) 56 Ib (25.4 kg) Hermetically Sealed Pail
5/64 (2.0) ED033040

MECHANICAL PROPERTIES"

Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F)
Requirements®” - AWS E7178-K2 400 (58) min 480-620 (70-90) 20 min 27 (20) min
Typical Results® 435-520 (63-76) 530-600 (77-87) 25-30 ‘ 98-161
DEPOSIT COMPOSITION!
%C %Mn %Si %S %P %Ni
Requirements - AWS E71T8-K2 0.15 max 0.50-1.75 0.80 max 0.03 max 0.03 max 1.00-2.00
Typical Results®* 0.04-0.07 0.74-0.85 0.06-0.09 <0.01 <0.01 ‘ 1.00-1.21
Diffusible Hydrogen
%Cr %Mo %\ %Al (mL/100g weld deposit)
Requirements - AWS E71T78-K2 0.15 max 0.35 max 0.05 max 1.8 max Not Specified
Typical Results®* 0.09-0.13 0.01-0.05 <0.01 0.65-1.12 5-8
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
1.3 (50) 16-17 115 32 (1.5) 23 (1.0 72
5/64 in (2.0 mm), 19-25 1.8 (70) 17-18 170 45 (2.0) 33 (1.5 73
DC- (3/4-1) 2.3 (90) 19-20 210 58 (2.6) L4 (2.0) 76
2.8 (110) 20-21 245 70 (3.2) 55 (2.5) 79

Typical all weld metal. @Measured with 0.2% offset. “/See test results disclaimer “'The strength and elongation properties reported were obtained from a 0.505 in (2.8 mm) tensile
specimen artificially aged at 104 °C (220 °F) for 48 hours, as permitted by AWS A5.29-98. A naturally aged tensile specimen may take months to achieve the specified properties. The time
required for the natural aging of weld deposits is dependent upon ambient conditions, weldment geometry, the metallurgical structure of the weld deposit and other factors.
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INNERSHIELD® NR°-207

Low Alloy, All Position = AWS E71T8-K6, E71T8-A2-K6-H16

KEY FEATURES

= Vertical down hot, fill and cap passes on standard
cross-country pipelines and arcticgrade pipe

» Recommended for API grades X42 up to

undermatching X70
= High deposition rates

TYPICAL APPLICATIONS

CONFORMANCES

AWS A5.29:
AWS A5.36:

ASME SFA-A5.29:

ABS:

DNV Grade:
GL:

BV Grade:
ISO 17632-B

E71T8-K6-H16

FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

E71T8-A2-K6-H16

E71T8-K6-H16
E71T-8-K6
MYMSH15
3YH155
SA3YMH

T493T8 1N A-N1-H15

» Standard cross-country pipelines
WELDING POSITIONS

All

= Arctic grade pipe up to undermatched X70

DIAMETERS / PACKAGING

Diameter 14 1b (6.4 kg) Coil
in (mm) 56 Ib (25.4 kg) Hermetically Sealed Pail
0.068 (1.7) ED016312
5/64 (2.0) ED012438

MECHANICAL PROPERTIES"

Charpy V-Notch
Yield Strength®® Tensile Strength Elongation Hardness J (ftalbf)
MPa (ksi) MPa (ksi) % Rockwell B @-29°C(-20°F)
Requirements® - AWS E71T78-K6 400 (58) min 480-620 (70-90) 20 min - 27 (20) min
Typical Results® 415-445 (60-64) 520-545 (75-79) 29-33 84-87 81-237 (60-175)
DEPOSIT COMPOSITION"
%C %Mn %Si %S %P
Requirements - AWS E71T78-K6 0.15 max 0.50-1.50 0.80 max 0.030 max 0.030 max
Typical Results® 0.05-0.07 0.87-0.96 0.23-0.27 <0.003 0.004-0.008
%Ni %Cr %Mo %\ %Al
Requirements - AWS E71T8-K6 0.40-1.00 0.20 max 0.15 max 0.05 max 1.8 max
Typical Results® 0.73-0.83 0.02-0.03 0.02-0.03 <0.01 09-11
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
2.0 (80) 17-18 190 1.7 (3.8) 13 (3.0) 79
0.068in (1.7 mm), 25(1) 2.6 (105) 18-19 230 22 (53) 18 (4.0) 80
DC- 3.0 (120) 19-20 245 25 (5.7) 20 (4.5) 79
3.5 (140) 21-22 275 3.0 (6.8) 2.4 (5.5) 81
4.4 (175) 21-22 295 3.6 (8.0) 29 (6.4) 80
1.7 (70) 17-18 205 20 (4.5) 15 (3.4) 76
5/64 in (2.0 mm), 25(1) 2.0 (80) 18-19 225 23 (5.1) 1.7 (3.9) 76
DC- 2.2 (90) 18-19 240 26 (58) 2.0 (45) 78
2.7 (110) 20-21 275 3.1 (7.0 2.4 (55) 79
3.3 (130) 20-21 300 3.7 (83) 29 (65) 78

(Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer
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FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

INNERSHIELD®

NR"-208-H

Low Alloy, All Position = AWS E91T8-G-H8, E91T8-AG-G-H8

KEY FEATURES CONFORMANCES
= Designed to create high strength weld deposits AWS A5.29: E91T8-G-H8
= Recommended for API grade X80 AWS A5.36: ES1T8-AG-G-H8
. " ASME SFA-A5.29: ES1T8-G-H8
= High deposition rates
TYPICAL APPLICATIONS WELDING POSITIONS
» Standard cross-country pipelines All, except vertical up
= Undermatched X80 grade pipe
DIAMETERS / PACKAGING
Diameter 14 Ib (6.4 kg) Coil
in (mm) 56 Ib (25.4 kg) Hermetically Sealed Pail
5/64 (2.0) ED023366
MECHANICAL PROPERTIES"
Charpy V-Notch
Yield Strength®@ Tensile Strength Elongation Hardness ) (ftaIbf)
MPa (ksi) MPa (ksi) % Rockwell B @ -29°C (-20°F)
Requirements - AWS E91T8-G-H8 540 (78) min 620-760 (90-110) 17 min - Not Specified
Typical Results® - As-Welded 555-600 (81-87) 630-670(91-97) 24-27 91-95 54-129 (40-95)
DEPOSIT COMPOSITION™
%C %Mn %Si %S %P %Nt
Requirements - AWS ES1T8-G-H8 Not Specified 0.50 min 1.00 max 0.030 max 0.030 max 0.50 min
Typical Results® 0.04-0.07 1.48-2.02 0.11-0.31 <0.003 0.004-0.010 0.71-0.98
Diffusible Hydrogen
%Cr %Mo AT %Al (mL/100g weld metal)
Requirements - AWS ES1T8-G-H8 0.30 min 0.20 max 0.10 min 1.8 min 8.0 max
Typical Results® 0.02-0.03 <0.04 <0.01 0.9-1.2 <8
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
1.7 (70) 16-17 195 1.8 (4.0) 14 (3.2) 81
5/64 in (2.0 mm), 25(1) 2.0 (80) 17-18 220 2.1 (4.6) 1.7 (3.9) 84
DC- 2.2 (90) 18-19 235 25 (5.4) 20 (4.5) 84
2.7 (110) 19-20 270 29 (6.5) 2.4 (5.5) 85
33 (130) 19-20 295 35 (7.6) 29 (6.5) 85

(Typical all weld metal. ?Measured with 0.2% offset. ®/See test results disclaimer “In order to meet the alloy requirements of the G group, the weld deposit needs to have the minimum,
as specified in the table, of only one of the elements marked.
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INNERSHIELD® NR°-212

Low Alloy, All Position = AWS E71TG-G, E71TG-AZ-G-H16

KEY FEATURES

» Accommodates a wide range of mild steels

» Fast freeze characteristics accommodate poor fit-up

= Smooth arc performance and ease of use

WELDING POSITIONS

All

MAXIMUM PLATE THICKNESS - IN (MM)

Diameter - in (mm)

Maximum Plate Thickness -

in (mm)
0.045(1.1) 3/4(19.1)
0.068(1.7) 3/4(19.1)
5/64 (2.0) 3/4(19.1)

DIAMETERS / PACKAGING

Diameter 10 b (4.5 kg)
in (mm) Plastic Spool
0.045 (1.1)
0.068 (1.7) ED026090
5/64 (2.0)

CONFORMANCES

AWS A5.29: E71T7G-G

AWS A5.36: E71TG-AZ-G-H16

ASME SFA-A5.29: E71T7G-G

CWB/CSA W48-06: E491TG-G-H16
(E71TG-G H16)

ISO 17632-B T49ZT11-1NAG-H15

TYPICAL APPLICATIONS

= Single or multiple pass welding on up to 19 mm
(374 in) thicknesses

= General fabrication

= Robotics

» Truck bodies, tanks, hoppers, racks and scaffolding

= Welding on galvanized steel or zinc coated carbon steel

14 1b (6.4 kg) Coil 251b (11.3 kg) 50 Ib (22.7 kg)
56 Ib (25.4 kg) Master Carton Steel Spool Coil
ED030639
ED027803 ED030642
ED027794 ED030646 ED026858
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FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

MECHANICAL PROPERTIES"

Yield Strength® Tensile Strength Elongation Hardness
MPa (ksi) MPa (ksi) % Rockwell B
Requirements - AWS E71TG-G 400 (58) min 480-655 (70-95) 20 min -
Typical Results® 440-505 (64-74) 575-605 (84-88) 24-28 89-92
DEPOSIT COMPOSITION™
%C %Mn® %Si %S %P
Requirements - AWS E71TG-G Not Specified 0.50 min 1.00 max 0.030 max 0.030 max
Typical Results® 0.06-0.11 0.84-1.55 0.20-0.33 <0.003 0.006-0.009
%N %Cr %Mot % %Al
Requirements - AWS E71TG-G 0.50 min 0.30min 0.20 min 0.10 min 1.8 max
Typical Results® 1.02-1.15 0.02-0.04 <0.02 - 13-16
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
1.4 (55) 14-15 75 05 (1.3) 05 (1.1) 84
1.8 (70) 15-16 90 0.7 (1.6) 06 (1.4) 87
0.045in (1.1 mm), 16 (5/8) 2.3 (90) 16-17 115 1.0 (2.1) 08 (1.8 85
DC- 2.8 (110) 17-18 135 12 (2.6) 10 (2.2) 84
33 (130) 18-19 155 14 (3.1) 12 (2.6) 83
41 (160) 19-20 170 16 (3.5) 1.4 (3.0) 85
1.5 (60) 16-17 145 14 (3.1) 1.1 (2.4) 77
19 (75) 17-18 180 1.7 (3.8) 14 (3.2) 84
0.068in (1.7 mm), 25(1) 2.3 (90) 18-19 200 20 (4.5) 1.7 (3.8) 84
DC- 3.0 (120) 19-20 230 2.7 (6.0) 23 (5.2) 86
3.8 (150) 20-21 255 33 (7.4) 29 (6.4) 86
L4 (175) 22-23 275 39 (87) 3.4 (7.5) 86
1.5 (60) 16-17 200 1.7 (3.8) 15 (3.3) 86
19 (75) 18-19 225 2.1 (4.7) 18 (4.1) 87
5/64 in (2.0 mm), 25(1) 2.3 (90) 19-20 245 26 (57) 23 (5.0 87
DC- 28 (110) 20-21 275 32 (7.1) 28 (6.2) 87
3.3 (130) 21-23 300 3.7 (83) 33 (7.3) 87
3.8 (150) 22-23 325 43 (9.6) 3.8 (8.4) 87

Typical all weld metal. ?Measured with 0.2% offset. ¥/See test results disclaimer “In order to meet the alloy AWS requirements of the G group, the weld deposit needs to have the
minimum, as specified in the table, of only one of these elements.
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INNERSHIELD® NR’-440Ni2

Low Alloy, All Position = AWS E71T8-Ni2-JH8, E71T8-A4-Ni2-H8

KEY FEATURES CONFORMANCES

» Designed to provide optimal weldability in narrow TKY joints AWS 5.29: E71T8-Ni2-JH8
and poor fit up conditions AWS A5.36: E7178-A4-Ni2-H8

= Expect fast travel speeds and a flat bead face when using ASME SFA-5.29 E7178-Ni2-JH8
vertical-up or vertical-down welding techniques ABS 4YSAH5

= Low temperature impact toughness, meets ABS 4YSA and DNV IVYMS H5
AWS | classification LR 4YSHS

= Meets H8 diffusible hydrogen requirements over a range of
humidity levels TYPICAL APPLICATIONS

= ProTech® hermetically sealed packaging » Offshore

» Q2 Lot® - Certificate showing actual deposit chemistry and
mechanical properties per lot available online.

WELDING POSITIONS
All

DIAMETERS / PACKAGING

Diameter 81b (3.6 kg) Spool 14 b (6.4 kg) Coil
in (mm) 48 Ib (21.8 kg) Hermetically Sealed Pail 56 Ib (25.4 kg) Hermetically Sealed Pail
1716 (1.6) ED034365 ED034200
5/64 (2.0) EDO34195 ED033827

D-23 | www.lincolnelectric.com



FLUX-CORED SELF-SHIELDED (FCAW-S) WIRE

MECHANICAL PROPERTIES""

Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @-40°C (-40°F)
Requirements® - AWS E7178-Ni2-JH8 400 (58) min 480-655 (70-90) 22 min 27 (20) min
Typical Results® 400-485 (58-70) 490-570(71-83) 22-36 215-460 (160-340)
DEPOSIT COMPOSITION®™
%C %Mn %Ni %Si %S %P %Al
Requirements
AWS E71T8-Ni2-JH8 0.30 max 1.75 max 1.75-2.75 0.60 max 0.030 max 0.030 max 1.8 max
Typical Results®# ‘ 0.01-0.03 ‘ 0.74-1.12 ‘ 1.77-2.10 ‘ 0.13-0.17 ‘ 0.002-0.004 0.007-0.012 ‘ 0.84-1.07
TYPICAL OPERATING PROCEDURES
Diameter, CTWD Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
2.3 (90) 17-18 160 16 (3.6) 1.1 (2.5) 69
) 2.5 (100) 18-19 170 1.6 (3.6) 1.2 (2.8) 72
6 m”E)(g_/m'”)' 22(7/8) 28 (110) 18-19 180 20 (6.4) 14 (3.1) 73
3.0 (120) 19-20 195 22 (4.8) 1.6 (3.5) 73
3.3 (130) 19-20 210 23 (5.1) 1.7 (3.7) 73
1.8 (70) 16-17 205 1.9 (4.2) 1.5 (3.2) 76
2.0 (80) 17-18 225 22 (4.7) 1.6 (3.6) 77
2.0 mm (5/64 in), 25(1) 2.3 (90) 18-19 240 2.4 (5.3) 1.9 (4.2) 78
DC- 2.5 (100) 19-20 260 2.7 (5.9) 2.1 (4.7) 79
2.8 (110) 20-21 260 3.0 (6.5) 24 (5.2) 80
3.0 (120) 20-21 295 32 (7.1) 25 (5.6) 79

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/'The strength and elongation properties reported were obtained from a 2.8 mm (0.505 in) tensile specimen artificially
aged at 104 °C (220 °F) for 48 hours, as permitted by AWS A5.20-05. A naturally aged tensile specimen may take months to achieve the specified properties. See AWS A5.20-05, paragraph A8.3. The
time required for the natural aging of weld deposits is dependent upon ambient conditions, weldment geometry, the metallurgical structure of the weld deposit and other factors.
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INNERSHIELD® NR°-555

Low Alloy, All Position = AWS E81T8-G, EB1T8-A5-K8-H8

KEY FEATURES CONFORMANCES
» Self-shielded electrode designed for welding in structural AWS A5.29: E81T8-G
applications AWS A5.36: E81T8-A5-K8-H8
« Welder friendly operability and flat bead face in out-of-position ~ AWS D1.8
fillets and groove welds ISO 17632-A: T465ZYNTH10

» Meets AWS D1.8 seismic lot waiver requirements JISZ3313: T555T7-TNAN2M1-H10

ProTech® foil bag packaging shields against maisture,
prevents rust and prolongs storage life
TYPICAL INDUSTRY SEGMENTS

WELDING POSITIONS = Structural

Al » General Fabrication

DIAMETERS / PACKAGING

Diameters 251b (11.3 kg)
in (mm) Plastic Spool
116 (1.6) ED035565
5/64  (2.0) ED035566
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FLUX-CORED (FCAW-S) WIRE

MECHANICAL PROPERTIES"

Requirements B
AWS A5.29: EB1T8-G 550-690 - -
AWS A5.36: ES1T8-A5-K8-H8 | 470(68)min | (80-100)min 19 27 (20) min - -
AWS D1.8: 80 ksi Classification 550 (80) min - 54 (40) min 54 (40) min

Typical Results® B )
AWS A5.36 550 (80) 630(91) 25 100 (74)

AWS D1.8 High Heat Input _

(80 KI/in) 490 (70) 615 (88) 26 64 (47) 143 (105)

AWS D1.8 Low Heat Input B

(30 kl/in) 580 (84) 650 (93) 24 108 (80) 172(127)

DEPOSIT COMPOSITION'

Requirements
AWS A5.29: EB1T8-G

AWS A5.36: EB1T8-A5-K8-H8
Typical Results® 0.05 1.84 0.17 0.001 0.011 1.12

0.15 max 1.00-2.00 0.40 max 0.030 max 0.030 max 0.50-1.50

Requirements
AWS A5.29: EB1T8-G -

0.20 0.20 0.05 1.80
AWS A5.36: E81T8-A5-K8-HS max max max max 8 max

Typical Results® 0.05 0.01 0.00 0.84 5

TYPICAL OPERATING PROCEDURES

1/16in (1.6 mm), DC-
Optimal Settings 22(7/8) 2.8(110) 19 185 2.0(4.5) 1.5(3.4) 77%

Min - Max 22(7/8) 1.8-3.0(75-120) 16-20 145-200 1.4-2.2(3.0-4.9) 1.0-1.6(2.2-3.6) 72-77%

5/64in (2.0 mm), DC-
Optimal Settings 22(7/8) 2.8(110) 19 245 2.9(6.5) 2.5 (5.5) 85%

Min - Max 22(7/8) 1.8-3.0(75-120) 16-21 185-260 1.9-3.2(4.1-7.1) 1.4-2.6(3.0-5.8) 74-85%

(Typical all weld metal. “Measure with 0.2% offset. See test results disclaimer “To estimate ESO, subtract 1/4 in. (6.0 mm) from CTWD.
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ULTRACORE’ 360" C71

Mild Steel, All Position = AWS E71T-9C-JH4, E81T1-GC-H4, E71T1-C1A6-CS1-H4

KEY FEATURES CONFORMANCES
= Seamless design protects the flux core from environmental AWS A5.20: E71T-9C-JH4
exposure helping to maintain low diffusible hydrogen and AWS A5.29: ES1T1-GC-H4

extend shelf life AWS A5.36: E71T1-C1A6-CS1-H4

= Copper coating offers superior feedability and extended

contact tip life TYPICAL APPLICATIONS
= Low spatter and fume levels for less post-weld clean up

and a better work environment » Offshore
= Low H4 diffusible hydrogen levels minimize the risk of » Shipbuilding
hydrogen induced cracking = Structural
= Premium arc performance and bead appearance = General Fabrication
WELDING POSITIONS SHIELDING GAS
All 100% CO,

Flow rate: 42-53 CFH

DIAMETERS / PACKAGING

Diameter 27 1b (12.2kg)
in (mm) Plastic Spool
0.045 (1.1) ED036167
0.052 (1.3) ED036168
1/16 (1.6) ED036169

MECHANICAL PROPERTIES"

. ) Charpy V-Notch
Yield Tensile J (ftalbf)
Strength® Strength Elongation
MPa (ksi) MPa (ksi) % @ -40°C(-40°F) @ -51°C(-60°F)
Requirements
AWS A5.20: E71T-9C-JH4 390 (58) min 490-670 (70-95) 22 min 27 (20) min -
AWS A5.29: EB1T1-GC-H4 470 (68) min 550-690 (80-100) 19 min - -
AWS A5.36: E71T1-C1A6-CS1-H4 400 (58) min 490-660 (70-95) 22 min - 27 (20) min
Typical Results®
As-Welded with 100% CO, 510-600 (74-87) 590-650 (85-94) 24-29 60-155 (44-114) 62-137 (46-101)

("Typical all weld metal. ”’Measured with 0.2% offset. ¥/See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION®™
%C %Mn %Si %S %P %Ni
Requirements
AWS A5.20: E71T-9C-JH4 0.12 max 1.75 max 0.90 max 0.03 max 0.03 max 0.50 max
AWS A5.29: E81T1-GC-H4 Not Specified 0.50% 1.00 max 0.030 max 0.030 max 0.50%
AWS A5.36: E71T1-C1A6-CS1-H4 0.12 max 1.75 max 0.90 max 0.030 max 0.030 max 0.50 max
Typical Results®
As-Welded with 100% CQO, 0.04-0.08 1.19-1.47 0.37-0.47 0.003-0.005 | 0.012-0.013 0.35-0.38
Diffusible Hydrogen
%Cr %Mo %\ %Cu %B (mL/100g weld deposit)
Requirements
AWS A5.20: E71T-9C-JH4 0.20 max 0.30 max 0.08 max 0.35 max 4.0 max
AWS A5.29: E81T1-GC-H 0.30% 0.20% 0.10% Not Specified | Not Specified
AWS A5.36: E71T1-C1A6-CS1-H4 0.20 max 0.30 max 0.08 max 0.35 max 4 max
Typical Results®
As-Welded with 100% CO, 0.02-0.03 0.00-0.01 0.01 0.23-0.28 0.003-0.004 1-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
6.4 (250) 24-29 175 2.7 (5.9) 2.4 (5.3)
7.6 (300) 25-30 200 3.2 (7.0 29 (6.4)
0.045in (1.1 mm), DC+ 25(1) 89 (350) 26-32 225 3.7 (82) 3.4 (7.5) 88-93
100% CO, 10.2  (400) 27-33 245 43 (9.4) 39 (86)
114 (450) 27-35 265 48 (10.6) 44 (9.7)
12.7 (500) 28-36 290 53 (11.7) 49 (10.9)
5.1 (200) 23-27 200 28 (6.2) 26 (5.7)
. 6.4 (250) 25-28 235 35 (7.7) 32 (7.1)
0052 I?c()g‘? g‘om)' DG+ 25 (1) 89 (350) 27-31 300 49 (108) 45 (100) 91-93
e 10.8 (425) 28-32 335 6.0 (13.1) 55 (12.1)
12.7  (500) 30-34 375 7.0 (15.4) 6.5 (14.2)
3.8 (150) 23-27 230 3.1 (6.7) 28 (6.1)
. 5.1 (200) 24-28 275 4.1 (9.0) 3.8 (8.4)
1718 w;gd(; rgg“)' pes 25 (1) 64 (250) 25-31 310 51 (11.3) 48 (106) 92-96
e 7.6 (300) 27-34 370 6.1 (13.5) 58 (12.8)
89 (350) 29-36 410 7.2 (15.8) 6.8 (15.0)

(Typical all weld metal. ¥See test results disclaimer “In order to meet the requirements of the G group, the undiluted weld metal shall have not less than the minimum specified for one or more of the elements listed.
7o estimate ESO, subtract 1/4 in (6.0 mm) from CTWD. NOTE: This product contains micro-alloying elements. Additional information available upon request
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ULTRACORE’ 360" M71

Mild Steel, All Position = AWS E71T-9M-JH4, EB1T1-GM-H4, E71T1-M21A6-CS1-H4

KEY FEATURES CONFORMANCES
= Seamless design protects the flux core from environmental AWS A5.20: E71T-9M-JH4
exposure helping to maintain low diffusible hydrogen and AWS A5.29: ES1T1-GM-H4

extend shelf life AWS A5.36: E71T1-M21A6-CS1-H4

» Copper coating offers superior feedability and extended

contact tip life TYPICAL APPLICATIONS

» Low spatter and fume levels for less post-weld clean up
and a better work environment = Offshore

» Low Hu diffusible hydrogen levels minimize the risk of » Shipbuilding

hydrogen induced cracking » Structural

= Premium arc performance and bead appearance « General Fabrication

WELDING POSITIONS SHIELDING GAS

All 80% Ar, 20% CO,
Flow rate: 42-53 CFH

DIAMETERS / PACKAGING

Diameter 27 b (12.2kg)

in (mm) Plastic Spool
0.045 (1.1) ED036170
0.052 (1.3) ED036171
1/16 (1.6) ED036172

MECHANICAL PROPERTIES"

. " Charpy V-Notch
Yield Tensile J (ft=Ibf)
Strength® Strength Elongation
MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -51°C(-60°F)
Requirements -
AWS A5.20: E71T-9M-JH4 390 (58) min 490-670 (70-95) 22 min 27 (20) min
AWS A5.29: EB1T1-GM-H4 470 (68) min 550-690 (80-100) 19 min - -
AWS A5.36: E71T1-M21A6-CS1-H4 400 (58) min 490-660 (70-95) 22 min - 27 (20) min
Typical Results®
As-Welded with 80% Ar/ 20% CO, 525-600 (76-87) 600-640 (87-93) 24-30 60-126 (44-93) 46-81 (34-60)

(Typical all weld metal. ”’Measured with 0.2% offset. “/See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION®™
%C %Mn %Si %S %P %Ni
Requirements
AWS A5.20: E71T-9M-JH4 0.12 max 1.75 max 0.90 max 0.03 max 0.03 max 0.50 max
AWS A5.29: EB1T1-GM-H4 Not Specified 0.50% 1.00 max 0.030 max 0.030 max 0.50%
AWS A5.36: E71T1-M21A0-CS1-H8 0.12 max 1.75 max 0.90 max 0.030 max 0.030 max 0.50 max
Typical Results®
As-Welded with 80% Ar/ 20% CO, 0.05-0.07 1.33-1.57 0.41-0.49 0.005-0.007 | 0.012-0.014 0.27-033
Diffusible Hydrogen
%Cr %Mo %\ %Cu %B (mL/100g weld deposit)
Requirements
AWS A5.20: E71T-SM-JH4 0.20 max 0.30 max 0.08 max 0.35 max 4.0 max
AWS A5.29: E81T1-GM-Hé 0.304 0.204 0.10% Not Specified | 'Ot Specified
AWS A5.36: E71T1-M21A0-CS1-H8 0.20 max 0.30 max 0.08 max 0.35 max 4 max
Typical Results®
As-Welded with 80% Ar/ 20% CO, 0.02 <0.01 0.01 0.20-0.26 0.003-0.005 1-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) ke/hr (Ib/hr) %)
6.4 (250) 22-26 180 26 (5.7) 2.4 (5.2)
7.6 (300) 23-27 190 3.1 (6.8) 29 (6.3)
0.045in (1.1 mm), DC+ 25 (1) 89 (350) 24-28 215 36 (80) 33 (7.4) 97-93
80% Ar/ 20% CO2 10.2  (400) 25-29 235 41 (9.1) 3.8 (8.4)
114  (450) 26-30 245 46 (10.2) 43 (9.5)
12.7 (500) 27-32 270 52 (11.4) 48 (10.5)
5.1 (200) 21-25 210 2.7 (6.0) 25 (5.6)
) 6.4 (250) 24-28 245 3.4 (7.4) 3.2 (7.0
0052:” (13 mnm)’ DG+ 25(1) 89 (350) 26-30 305 4.7 (10.4) 44 (9.8) 93-95
80°% Ar/ 20% CO,
10.8 (425) 27-31 345 57 (12.6) 5.4 (11.9)
12.7 (500) 28-32 380 6.7 (14.9) 6.4 (14.1)
3.8 (150) 21-26 245 3.0 (6.6) 2.7 (6.0
) 5.1 (200) 22-27 290 40 (88) 3.6 (8.0)
1716in (1.6 mm), DC+ 25(1) 6.4 (250) 24-30 325 50 (11.0) 46 (10.1) 91-92
80°% Ar/ 20% CO,
7.6 (300) 25-31 360 6.0 (13.3) 55 (12.2)
89 (350) 26-32 405 7.0 (15.5) 6.4 (14.2)

(Typical all weld metal. *'See test results disclaimer “In order to meet the requirements of the G group, the undiluted weld metal shall have not less than the minimum specified for one or more of the elements listed. “'To
estimate ESO, subtract 1/4 in (6.0 mm) from CTWD. NOTE: This product contains micro-alloying elements. Additional information available upon request
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ULTRACORE’ 71A75 DUAL

Mild Steel, All Position = AWS E71T-9C-H8, E71T-9M-H8, E71T1-C1A2-CS1-H8, E71T1-M21A2-CS1-H8

KEY FEATURES CONFORMANCES

= Designed for welding with either 100% CO, or 75% AWS A5.20: E71T-1C-H8, E71T-1M-H8,
Argon/25% CO, shielding gases E71T-9C-H8, E71T-9M-H8

» Premium arc performance and bead appearance AWS A5.36: E71T1-C1A2-C51-H8,

E71T1-M21A2-CS51-H8

E71T-1C-H8, E71T-1M-H8,
E71T-9C-H8, E71T-9M-H8
E491T-9 H8, E4S1T-9M H8

T493T1-1MA-H10,
T493T1-1CA-H10

» ProTech® foil bag packaging
ASME SFA-A5.20:

WELDING POSITIONS CWB/CSA W48-06:
Al EN ISO 17632-B:

SHIELDING GAS

100% CO,
75% Argon / 25% CO,
Flow Rate: 40 - 50 CFH

TYPICAL APPLICATIONS

= General fabrication

DIAMETERS / PACKAGING

Diameter

15 Ib (6.8 kg) Plastic Spool 331b (15 kg) 50 Ib (22.7 kg) 500 Ib (227 kg)
in  (mm) 60 Ib (27.2 kg) Master Carton Spool* Fiber Spool Accu-Trak® Drum
0.045 (1.1) ED031882 ED031669 ED031844 ED032044
0.052 (1.3) ED031883 ED031670 ED031845 ED032045
1/16 (1.6) ED031884 ED031671 ED031846 ED032046
*Spool may be plastic or fiber.
MECHANICAL PROPERTIES"
Yield Tensile Charpy V-Notch
Strength®? Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @-18°C(0°F) @ -29°C(-20°F)
Requirements®
AWS E71T-1C-H8, E71T-1M-H8 400 (58) 480-655 22 27 (20) min Not Specified
AWS E71T-9C-H8, E71T-9M-H8 min (70-95) min Not Specified 27(20) min
Typical Results®
As-Welded with 100% CO2 510-550 (73-79) 570-600 (82-87) 26-28 38-95 (28-70) 27-65 (20-48)
As-Welded with 75% Ar/25% CO2 570-610 (82-88) 620-660 (89-95) 24-26 62-111 (46-82) 39-85(29-63)
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

Diffusible Hydrogen
%C %Mn %Si %S %P (mL/100g weld deposit)
Requirements®
AWS E71T-1C-H8, E71T-1M-H8 0.12 1.75 0.90 0.03 0.03 80
AWS E71T-9C-H8, E71T-9M-H8 max max max max max max
Typical Results®
As-Welded with 100% CO, 0.03-0.04 1.28-1.41 0.42-0.49 0.01 0.01-0.02 3-8
As-Welded with 75% Ar/25% CO, 0.03-0.04 1.45-1.60 0.54-0.62 0.01 0.01-0.02 4-8
TYPICAL OPERATING PROCEDURES
Diameter, Polarity cTwp® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas® mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
Lt (175) 20-25 135 18 (4.0) 16 (35)
6.4 (250) 21-26 150 26 (5.7) 23 (5.0)
7.6 (300) 22-27 165 31 (6.8) 2.7 (6.0
) 89 (350) 23-28 190 36 (8.0) 32 (7.0
0'01‘755{,/”/&1}12?7@)ch+ 25 (1) 102 (400) 24-29 205 41 (9.1) 36 (80) 86-88
° e 1.4 (450) 25-30 225 4.7 (10.3) 41 (9.0)
12.7 (500) 26-31 245 52 (11.4) 45 (10.0)
14.0 (550) 27-32 265 5.7 (12.5) 50 (10.9)
152 (600) 27-33 285 6.2 (13.7) 54 (11.9)
3.8 (150) 20-25 155 20 (45) 1.8 (3.9)
5.1 (200) 21-26 165 2.7 (6.0 24 (5.2)
6.4 (250) 22-27 190 34 (7.5) 29 (6.5)
) 7.6 (300) 23-28 215 41 (9.0) 35 (7.8)
0'05725'0/”/32;?/”&)6[)& 25 (1) 89 (350) 24-29 235 47 (105) 41 (9.1) 86-88
: e 9.5 (375) 25-30 255 51 (11.2) 44 (9.8)
10.8 (425) 27-31 275 58 (12.7) 50 (11.1)
121 (475) 28-33 295 6.4 (14.2) 56 (12.4)
12.7 (500) 29-35 325 6.8 (15.0) 59 (13.0)
32 (125) 20-25 195 2.4 (5.3) 2.1 (46)
4ty (175) 21-26 215 33 (7.4) 29 (6.4)
5.1 (200) 22-27 235 38 (8.4) 33 (7.3)
. 5.7 (225) 23-28 265 43 (95) 37 (82)
i 1;2';2;2;;“%?“ 25(1) 6.4 (250) 24-29 285 48 (105) 42 (9.2) 86-88
° e 7.6 (300) 25-31 315 5.7 (12.6) 50 (11.0)
83 (325) 25-32 335 62 (13.7) 54 (11.9)
89 (350) 26-33 365 6.7 (14.7) 58 (128)
10.2  (40O) 28-35 405 76 (16.8) 66 (146)

"Typical all weld metal.”’Measured with 0.2% offset. ®'See test results disclaimer “/As-Welded with 100% CO, & As-Welded 75% Argon / 25% €O,/ When welding under CO,, increase
voltage by 1 Volt. ©To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD. NOTE: This product contains micro-alloying elements. Additional information available upon request
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ULTRACORE’ 71A85 B

Mild Steel, All Position = AWS E71T-9M-H8, E71T1-M21A2-CS1-H8 BUY AMERICA
KEY FEATURES CONFORMANCES
= Designed for welding with 75 - 85% Argon/balance CO, shielding ~ AWS A5.20: E71T-1M-H8, E71T-SM-H8

gas AWS A5.36:
= Premium arc performance and bead appearance ASME SFA-A5.20:

E71T1-M21A2-CS1-H8
E71T-1M-H8, E71T-9M-H8

= Meets AWS D1.8 seismic lot waiver requirements ABS: 3YSAH10

= ProTech® foil bag packaging Lloyd's Register: 35 H10
DNV Grade: N'YMSH10
CWB/CSA W48-06: E491T-9M H8

EN ISO 17632-B:
AWS D1.8

WELDING POSITIONS
All

T493T1-1MA-H10

SHIELDING GAS TYPICAL APPLICATIONS

= Shipbuilding

» Seismic structural fabrication

75% - 85% Argon / Balance CO,
Flow Rate: 40 - 50 CFH

» General fabrication

DIAMETERS / PACKAGING

Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg) 50 Ib (22.7 kg) 500 Ib (227 kg)
in  (mm) 60 Ib (27.2 kg) Master Carton Spool** Fiber Spool Accu-Trak® Drum
0.045 (1.1) ED031885 ED031663, ED035592* ED031847 ED032047
0.052 (1.3) ED031886 ED031664, ED035591* ED031848 ED032048
1716 (1.6) ED031887 ED031665, ED035590* ED031849 ED032049
*Buy America Product **Spool may be plastic or fiber.
MECHANICAL PROPERTIES™
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (fta=Ibf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F) @ -29°C(-20°F)
Requirements®
AWS E71T-1M 400 (58) 480-655 22 27 (20) min Not Specified
AWS E71T-9M min (70-95) min Not Specified 27 (20) min
Typical Results®
As-Welded with 75%-85% Ar/balance CO, | 550-600 (80-88) | 600-650 (87-94) 24 - 26 64-115 (47-85) 43-95 (32-70)
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

Diffusible Hydrogen
%C %Mn %Si %S %P (mL/100g weld deposit)
Requirements®
AWS E71T-1M, E71T-9M 0.12 max 1.75 max 0.90 max 0.03 max 0.03 max 8.0 max
Typical Results®
As-Welded with 75%-85% Ar/balance CO, 0.03-0.04 1.43-1.56 0.52-0.59 <0.01 0.01 6-8
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) eiel L) kg/hr (Ib/hr) kg/hr (Ib/hr) ()
4.4 (175) 21-26 125 18 (4.0) 1.6 (3.5)
6.4 (250) 22-27 150 26 (5.7) 23 (5.0
7.6 (300) 23-28 165 3.1 (6.8) 2.7 (6.0
0.045in (1.1 mm), DC+ 89 (350) 23-29 190 36 (80) 3.2 (7.0
75%-85% Ar/ 25(1) 10.2  (400) 25-30 205 4.1 (9.1) 36 (80) 86-88
balance CO, 11.4  (450) 26-31 225 4.7 (10.3) 4.1 (9.0)
12.7  (500) 27-32 245 52 (11.4) 45 (10.0)
14.0 (550) 28-33 265 5.7 (12.5) 50 (10.9)
15.2  (600) 28-34 280 6.2 (13.7) 5.4 (11.9)
3.8 (150) 21-26 150 20 (45) 18 (3.9)
5.1 (200) 21-27 165 2.7 (6.0 2.4 (5.2)
6.4 (250) 22-27 190 3.4 (7.5) 29 (6.5)
0.052in (1.3 mm), DC+ 7.6 (300) 23-28 215 41 (9.0 35 (7.8)
75%-85% Ar/ 25(1) 89 (350) 24-29 235 4.7 (10.5) 41 (9.1) 86-88
balance CO, 95 (375) 25-30 255 51 (11.2) 44 (9.8)
10.8 (425) 26-31 275 58 (12.7) 50 (11.1)
121 (475) 27-32 295 6.4 (14.2) 56 (12.4)
12.7 (500) 27-33 315 6.8 (15.0) 59 (13.0)
3.2 (125) 20-25 185 2.4 (5.3) 2.1 (4.6)
4.4 (175) 21-26 215 33 (7.4) 29 (6.4)
5.1 (200) 22-27 235 3.8 (8.4) 33 (7.3)
1/16in (1.6 mm), DC+ 57 (225) 23-28 265 43 (9.5) 3.7 (82)
75%-85% Ar/ 25(1) 6.4 (250) 24-29 285 48 (10.5) 42 (9.2) 86-88
balance CO, 7.6 (300) 25-30 315 57 (12.6) 50 (11.0)
83 (325) 26-31 335 62 (13.7) 5.4 (11.9)
89 (350) 27-32 365 6.7 (14.7) 58 (12.8)
10.2  (400) 28-33 385 7.6 (16.8) 6.6 (14.6)

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “As-Welded with 75%-85% Argon/Balance CO, 'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE 1: FEMA and AWS D1.8 structural steel seismic supplement test data can be found on this product at www.lincolnelectriccom. NOTE 2: This product contains micro-alloying elements.
Additional information available upon request.
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ULTRACORE’ 71C e

Mild Steel, All Position = AWS E71T-9C-H8, E71T1-C1A2-CS1-H8 BUY AMERICA
KEY FEATURES CONFORMANCES
= Designed for welding with 100% CO, shielding gas AWS A5.20: E71T-1C-H8, E71T-9C-H8
= Premium arc performance and bead appearance AWS A5.36: E71T1-C1A2-CS1-H8
= Meets AWS D 1.8 seismic lot waiver requirements ASME SFA-AS.20: E71T-1C-H8, E71T-9C-H8
ProTech® foil b kagin ABS: E71T-1C-H8, E71T-9C-H8
olech TolTbag packaging Lloyd’s Register: 3YSH10
DNV Grade: HYMSH10
CWB/CSA W48-06: E491T-9 H8

WELDING POSITIONS
All

SHIELDING GAS

100% CO,
Flow Rate: 40 - 50 CFH

EN ISO 17632-B:
AWS D1.8

TYPICAL APPLICATIONS

= Shipbuilding

T493T1-1CA-H10

= Seismic structural fabrication
» General fabrication

= Barge and railcar fabrication

DIAMETERS / PACKAGING

Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg) 50 1b (22.7 kg) 500 Ib (227 kg)

in (mm) 60 Ib (27.2 kg) Master Carton Spool** Fiber Spool Accu-Trak® Drum
0.045 (1.1) ED031818 ED031666, ED033872* ED031822 ED031876
0.052 (1.3) ED031819 ED031667, ED033873* ED031823 ED031877
1/16 (1.6) ED031820 ED031668, ED033874* ED031824, EDO34410* ED031878

*Buy America Product **Spool may be plastic or fiber.

MECHANICAL PROPERTIES"

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @-18°C (0°F) @ -29°C(-20°F)

Requirements®”

AWS E71T-1C-H8 400 (58) 480-655 22 27 (20) min Not Specified

AWS E71T-9C-H8 min (70-95) min Not Specified 27 (20) min
Typical Results®

As-Welded with 100% CO, 515-560 (74-81) 570-605 (82-87) 25-27 56-115 (41-85) 34-72(25-53)
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

Diffusible Hydrogen
%C %Mn %Si %S %P (mL/100g weld deposit)
Requirements®
AWS E71T-1C-H8 0.12 1.75 0.90 0.03 0.03 8.0
AWS E71T-9C-H8 max max max max max max
Typical Results®
As-Welded with 100% CO, 0.03-0.04 1.31-1.41 0.43-0.49 0.01 0.01 4-7
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CcTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
44 (175) 21-26 125 18 (4.0) 16 (3.5)
6.4 (250) 22-27 155 26 (5.7) 23 (5.0)
7.6 (300) 23-28 165 3.1 (6.8) 27 (6.0)

A 89 (350) 24-29 190 36 (80) 32 (7.0)
0'045'%8;/1&”'[)& 25(1) 102 (400) 25-30 205 41 (9.1) 36 (80) 86-88
e 114 (450) 26-31 230 4.7 (10.3) 41 (9.0)

12.7 (500) 27-32 245 52 (11.4) 45 (10.0)
14.0 (550) 28-33 265 57 (12.5) 50 (10.9)
152 (600) 29-34 275 62 (13.7) 54 (11.9)
38 (150) 21-26 150 20 (45) 18 gg;
5.1 (200) 22-27 165 2.7 (6.0) 242
6.4 (250) 23-28 190 34 (7.5) 29 g
) 7.6 (300) 24-29 215 4.1 (9.0) 35 U
0'052'%;;/3&@'[)& 25(1) 89 (350) 25-30 235 47 (105) 4.1 g';; 86-88
e 9.5 (375) 26-31 255 51 (11.2) L4 m”
108 (425) 28-33 275 58 (12.7) 50 1154)
121 (475) 29-34 295 6.4 (14.2) 56 130)
12.7 (500) 30-36 315 68 (15.0) 59 :
32 (125) 21-26 185 24 (5.3) 2.1 (4.6)
44 (175) 22-27 215 33 (7.4) 29 (6.4)
5.1 (200) 23-28 235 38 (8.4) 33 (7.3)

. 5.7 (225) 24-29 265 43 (9.5) 37 (82
1”6'%10'5?0””)'DC+ 25(1) 6.4 (250) 25-30 285 48 (10.5) 42 (9.2) 86-88
hat’ 7.6 (300) 27-31 315 57 (12.6) 50 (11.0)

83 (325) 26-33 335 62 (13.7) 54 (11.9)
89 (350) 29-34 365 6.7 (14.7) 58 (12.8)
102 (400) 30-36 395 76 (16.8) 66 (14.6)

Typical all weld metal.?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 100% CO, “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE: FEMA and AWS D 1.8 structural steel seismic supplement test data can be found on this product at www.lincolnelectric.com.
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ULTRACORE" 712C B

Mild Steel, All Position = AWS E71T-12C-JH8, E71T1-C1A4-CS2-H8 BUY AMERICA
KEY FEATURES CONFORMANCES
= Capable of producing weld deposits with impact toughness AWS A5.20: E71T-1C-JH8, E71T-9C-JH8,
exceeding 27 J (20 ftulbf) at -40°C (-40°F) E71T-12C-JH8
» Designed for welding with 100% CO, shielding gas AWS A5.36: E7171-C1A4-CS2-H8
= Premium arc performance and bead appearance ASME SFA-AS.20: E71T-1C-JH8, E71T-9C-JH8,
E71T-12C-JH8
» ProTech® foil bag packaging ABS: 3YSA H10
Lloyd’s Register: 3YSH10
DNV Grade: N'YMS H10
WELDING POSITION
G POSITIONS CWB/CSA W48-06: E491T-12) H8, E491T-9) H8
All EN ISO 17632-B: T494T12-1CA-K-H10
SHIELDING GAS TYPICAL APPLICATIONS
100% CO, = Bridge fabrication = Offshore
Flow Rate: 40-50 CFH » Pressure vessels » ASME related
- Shipbuilding applications
DIAMETERS / PACKAGING
Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg) 50 Ib (22.7 kg) 500 Ib (227 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Spool** Fiber Spool Accu-Trak® Drum
0.045 (1.1) ED031894 ED031672, ED032754* ED031681
0.052 (1.3) ED031895 ED031673, EDO34418* ED031839, ED0O34420* ED031879
1/16 (1.6) ED031896 ED031674, EDO34419* ED031840, EDO34421* ED031799
*Buy America Product **Spool may be plastic or fiber.
MECHANICAL PROPERTIES"
Yield Tensile Charpy V-Notch
Strength®@ Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F) @-29°C(-20°F) | @-40°C(-40°F)
Requirements®
AWS E71T-1C-JH8 27 (20) min Not Specified
AWS E71T-9C-JH8 400 (58) min 480-655 (70-95) 22 min Not Specified 27 (20) min 27 (20) min
AWS E71T-12C-IH8 480-620 (70-90) Not Specified 27 (20) min
Typical Results®
As-Welded with 100% CO, 485-535(70-77) | 540-585 (78-84) 25-28 135-193 (100-143) 91-164(67-121) | 57-133 (42-98)
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION!

Diffusible Hydrogen
%C %Mn %Si %S %P %Ni (mL/100g weld deposit)
Requirements®
AWS E71T-1C-JH8, E71T-9C-JH8 0.12 1.75 max 0.90 0.03 0.03 0.50 8.0
AWS E71T-12C-JH8 max 1.60 max max max max max max
Typical Results®
As-Welded with 100% CO, 0.03 1.34-1.49 | 0.26-0.32 0.01 0.01-0.02 | 0.33-0.41 3-8
TYPICAL OPERATING PROCEDURES
Wire Feed Approx. Melt-Off Deposition
Diameter, Polarity CTWD® Speed Voltage Current Rate Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 24-29 115 ;2 (3.9) 1.5 Eig;
6.4 (250) 25-30 140 3'1 (5.6) 2.2 (5.8)
7.6 (300) 26-31 155 3.6 (6.8) 2.6 (6.8)
0.045in (1.1 mm), DC+ 89 (350) 26-31 170 A.1 (7.9) 3.1 (7.8)
As-Welded with 25(1) 10.2  (400) 26-31 185 A.6 (9.0) 35 (8.8) 85-88
100% CO, 1.4 (450) 27-32 200 5'1 (10.1) 4.0 (9.8)
12.7 (500) 27-32 215 5.6 (11.3) L4 (168)
14.0 (550) 28-33 230 6.1 (12.4) 4.9 " 1'7)
15.2  (600) 28-33 245 o (13.5) 53 '
1.7
3.8 (150) 24-29 140 2.1 (6.7) 24 (3.8)
5.1 (200) 25-30 160 29 (6.3) 3'0 (5.2)
6.4 (250) 26-31 180 35 (7.8) 3I6 (6.5)
0.052in (1.3 mm), DC+ 7.6 (300) 26-31 205 43 (9.4) 4'2 (7.9)
As-Welded with 25(1) 89 (350) 27-32 225 50 (11.0) 4'5 (9.2) 85-88
100% CO, 95 (375) 27-32 235 53 (11.7) 5'1 (9.9)
10.8 (425) 27-32 255 6.0 (13.3) 5'7 (11.2)
121 (475) 28-33 275 6.8 (14.9) 6IO (12.6)
12.7 (500) 28-33 290 7.1 (15.6) = (13.3)
29
3.8 (150) 23-28 200 34 (6.4) 2.4 (5.3)
4.4 (175) 24-29 215 3'9 (7.5) 29 (6.3)
5.1 (200) 24-29 230 4.4 (8.5) 33 (7.2)
1/16in (1.6 mm), DC+ 5.7 (225) 24-29 245 4.8 (9.6) 3.7 (81)
As-Welded with 25(1) 6.4 (250) 25-30 255 5.8 (10.6) 4.1 (9.1) 85-88
100% CO, 7.6 (300) 25-30 285 6.3 (12.7) 49 (10.9)
83 (325) 26-31 300 6.7 (13.8) 5.4 (11.9)
89 (350) 26-31 310 7'7 (14.8) 58 (12.8)
10.2  (400) 27-32 340 o (16.9) 6.7 (14.7)

"Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 100% CO,, *'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE: This product contains micro-alloying elements. Additional information available upon request.
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ULTRACORE"® 712C-H PLUS

Mild Steel, All Positions = AWS E71T-12C-JH4, E71T1-C1A6-CS2-H4

KEY FEATURES

» Innovative design capable of superior toughness at -50°F
in both the as-welded and stress-relieved conditions

» Designed for welding with 100% CO, shielding gas

= H4 diffusible hydrogen levels

» Q2 Lot® - Certificate showing actual deposit chemistry

and mechanical properties per lot available online

» ProTech® foil bag packaging

WELDING POSITIONS
All

SHIELDING GAS

100% CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter
in (mm)

0.045 (1.1)
0.052 (1.3)
1716 (1.6)

CONFORMANCES

AWS A5.20:
AWS A5.36:

ABS:

Lloyds Register:
DNV Grade:
CWB/CSA W48-06:

TYPICAL APPLICATIONS

= Offshore platforms
& pipe systems

= Petrochemical
pipelines

33 1b (15kg)
Plastic Spool

ED034849
ED034848
ED034850

MECHANICAL PROPERTIES"™ - As required per AWS A5.20 & AWS A5.36

E71T-12C-JH4

FLUX-CORED (FCAW-G) WIRE

E71T1-C1A6-CS2-H4,
E71T1-C1P5-CS2-H4

4YSA H5

4YSH5
IV YMS H5

E491T-12) H4

= Oil & gas pipelines

= Pressure vessels

» Bridge fabrication

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -46°C (-50°F) @ -51°C(-60°F)

Requirements

AWS A5.20: E71T-12C-JH4

As-Welded with 100% CO, 400 (58) min 480-620 (70-90) 22 min 27 (20) min - -

AWS A5.36: E71T1-C1A6-CS2-H4

As-Welded with 100% CO, 400 (58) min 480-655 (70-95) 22 min - - 27 (20) min

AWS A5.36: E71T1-C1P5-CS2-H4

Stress Relieved with 100% CO,

for 1hr@621°C(1150°F) 400 (58) min 480-655 (70-95) | 22 min - 27 (20) min -
Typical Results®

As-Welded with 100% CO, 490-530(71-77) | 560-585 (81-85) 25-27 89-156 (66-115) | 73-148(54-109) 66-132 (49-97)

Stress Relieved with 100% CO,

for Thr@621°C(1150°F) 420-470(61-68) | 530-565(77-82) 29-34 115-178(85-131) | 95-148(70-109) -

) Typical all weld metal. © Measure with 0.2% offset. ' See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S

Requirements

AWS A5.20: E71T-12C-JH4 0.03 max

0.12 max 1.60 max 0.90 max
AWS A5.36: E71T1-C1A6-CS2-H4, 0.030
E71T1-C1P5-CS2-H4 HPUmax

Typical Results®

with 100% CO, 0.04-0.05 1.48-1.57 0.45-0.50 0.008

. Diffusible Hydrogen
e g (mL/100g weld deposit)

Requirements

AWS A5.20: E71T-12C-JH4 0.03 max 4.0 max

AWS A5.36: E71T1-C1A6-C52-Ha, 050 max

E71T1-C1P5-CS2-Hb 0.030 max 4 max

Typical Results®

with 100% CO, 0.013 0.02 2-4

TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity CTWD® Wire Feed Speed Voltage Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)

0.045in (1.1 mm), DC+ 100% CO,
Optimal Settings 22 (7/8) 11.2 (440) 29 220

Min - Max | 19-25(3/4-1) 4.4-13.3 (175-525) 23-32 115-245

0.052in (1.3 mm), DC+ 100% CO,
Optimal Settings 25(1) 8.6 (340) 30 235

Min - Max | 19-25(3/4-1) 3.8-10.2 (150-400) 23-32 140-290

1/16 in (1.6 mm), DC+ 100% CO,
Optimal Settings 25(1) 7.6 (300) 28 295

Min - Max | 19-25(3/4-1) 3.8-8.9 (150-350) 22-31 200-360

1.8-6.1(3.9-13.5) | 1.5-5.1(3.4-11.3) 83-88

2.1-7.1(4.7-156) | 1.7-6.0(3.8-13.3) 80-86

2.9-6.7 (6.4-14.8) | 2.4-5.8(5.3-12.8) 82-87

 Typical all weld metal. ¥ See test results disclaimer * To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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43

ULTRACORE’ 712A80 B

Mild Steel, All Position = AWS E71T-12M-JH8, E71T1-M21A4-(CS2-H8 BUY AMERICA
KEY FEATURES CONFORMANCES
= Capable of producing weld deposits with impact AWS A5.20: E71T-1M-JHS,
toughness exceeding 27 J (20 ftalbf) at -40°C (-40°F) E71T-9M-JHS,
» Designed for welding with 75-80% Argon/balance E71T-12M-JH8
CQ, shielding gas AWS A5.36: E71T1-M21A4-CS2-H8
» Premium arc performance and bead appearance ASME SFA-AS.20: E71T-1M-JH8,
E71T-SM-JH8,
= ProTech® foil bag packaging E71T-12M-JH8
ABS: 4YSAH10
WELDING POSITIONS Lloyd's Register: 4YSH10
Al DNV Grade: IV YMS H10
CWB/CSA W48-06: E491T-12MJ-H8,
E491T-9MJ-H8
ENISO 1 2-B: T494T12-1TMA-K-H1
SHIELDING GAS 201763 ? 0

75% - 80% Argon / Balance CO, TYPICAL APPLICATIONS

Flow Rate: 40 - 50 CFH « Offshore
» Pressure vessels
= Shipbuilding

= Heavy equipment

= ASME related applications

DIAMETERS / PACKAGING

Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg) 50 1b (22.7 kg) 500 Ib (227 kg)

in (mm) 60 Ib (27.2 kg) Master Carton Spool** Fiber Spool Accu-Trak® Drum
0.045 (1.1) ED031675 ED031850 ED032050
0.052 (1.3) ED035405 ED031676 ED031851 ED032051
1/16 (1.6) ED031890 ED031677, EDO36415* ED031852 ED032052

*Buy America Product **Spool may be plastic or fiber.

MECHANICAL PROPERTIES"

Yield Tensile Charpy V-Notch
Strength®@ Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @-18°C(0°F) @-29°C(-20°F) | @-40°C(-40°F)
Requirements®”
AWS E71T-1M-]JH8 27 (20) min Not Specified
AWS E71T-9M-JH8 . 480-655 (70-95) . Not Specified 27 (20) min )
AWS E71T-12M-JH8 400 (58N 1 450620 (70-50) 22min Not Specified 27(20) min 2720 min
Typical Results®
As-Welded with
75%-80% Ar/balance CO, 505-555 (73-80) | 565-610 (82-88) 25-27 166-186 (123-137) 100-160 (74-118) | 72-142 (53-105)

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded 75%-80% Argon/Balance O,
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION!

Diffusible Hydrogen
%C %Mn %Si %S %P %Ni (mL/100g weld deposit)
Requirements®
AWS E71T-1M-JH8, E71T-SM-JH8 0.12 1.75 max 0.90 0.03 0.03 0.50 8.0
AWS E71T-12M-JHS max 1.60 max max max max max max
Typical Results®
As-Welded with 75%-80% Ar/balance CO, | 0.03-0.04 | 1.40-1.53 | 0.31-0.36 0.01 0.01 0.32-0.38 4-8
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 20-25 140 18 (4.0) 16 (3.5)
5.7 (225) 21-26 150 23 (5.1) 20 (4.5)
7.0 (275) 22-27 165 28 (6.3) 25 (5.5)
0.045 in (1.1 mm), DC+ 83 (325) 22-27 190 3.4 (7.4) 29 (6.5)
75%-80% Ar/ 25(1) 89 (350) 23-28 205 36 (80) 32 (7.0 86-88
balance CO, 10.2  (400) 24-29 230 41 (9.1) 36 (80)
1.4 (450) 25-31 245 4.7 (10.3) 41 (9.0
121 (475) 26-32 265 49 (10.8) 43 (9.5)
133 (525) 27-33 280 5.4 (12.0) 4.7 (10.4)
3.8 (150) 20-25 150 2.0 (45) 18 (3.9)
4.4 (175) 21-26 165 2.4 (5.2) 2.1 (4.6)
5.1 (200) 22-27 190 2.7 (6.0) 2.4 (5.2)
0.052in (1.3 mm), DC+ 57 (225) 23-28 215 3.1 (6.7) 2.7 (59
75%-80% Ar/ 25(1) 6.4 (250) 24-29 235 3.4 (7.5) 29 (6.5) 86-88
balance CO, 7.6 (300) 25-30 255 4.1 (9.0 35 (7.8)
83 (325) 27-31 275 44 (9.7) 3.8 (85)
89 (350) 28-32 295 4.7 (10.5) 4.1 (9.1)
1.4 (450) 29-34 330 6.1 (13.5) 53 (11.7)
3.8 (150) 21-26 200 29 (6.3) 25 (5.5)
4.4 (175) 22-27 215 33 (7.4) 29 (6.4)
5.1 (200) 22-28 235 38 (8.4) 33 (7.3)
1/16in (1.6 mm), DC+ 5.7 (225) 24-29 265 43 (9.5) 3.7 (82)
75%-80% Ar/ 25(1) 6.4 (250) 25-30 285 48 (10.5) 42 (9.2) 86-88
balance CO, 7.6 (300) 26-31 315 5.7 (12.6) 50 (11.0)
83 (325) 27-32 335 6.2 (13.7) 5.4 (11.9)
89 (350) 28-33 365 6.7 (14.7) 58 (12.8)
10.2  (400) 29-34 415 7.6 (16.8) 6.6 (14.6)

Typical all weld metal.?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded 75%-80% Argon/Balance CO,, “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE"® 712A80-H

Mild Steel, All Position = AWS E71T-12M-JH4, E71T1-M21A4-CS2-H4

KEY FEATURES

» Capable of producing low hydrogen weld deposits with impact

toughness exceeding 27 ] (20 ftalbf) at -40°C (-40°F)
= Designed for welding with 75-80% Argon/Balance

C0, gas

= Premium arc performance and bead appearance

» ProTech® foil bag packaging
= Meets H4 diffusible hydrogen levels

WELDING POSITIONS
All

SHIELDING GAS

75% - 80% Argon / Balance CO,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.20:

AWS A5.36:
ASME SFA-A5.20:

ABS:

Lloyd’s Register:
DNV Grade:
CWB/CSA W48-06:

ENI1SO 17632-B:
TYPICAL APPLICATIONS

» Offshore
= Heavy equipment
= Shipbuilding

= Pressure vessels

FLUX-CORED (FCAW-G) WIRE

E71T-1M-JH4,
E71T-9M-JH4,
E71T-12M-JH4
E71T1-M21A4-CS2-H4
E71T-1M-JH4,
E71T-9M-JH4,
E71T-12M-JH4
4LYSA H5

4YSH5

IV YMS H5
E491T-12MJ H4,
E491T-SMJ H4
T494T12-1MA-K-H5

Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Spool*
0.045 (1.1) ED031891 ED031678
0.052 (1.3) ED031679
1716 (1.6) ED031893 ED031680
*Spool may be plastic or fiber.
MECHANICAL PROPERTIES"
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @-18°C(0°F) @ -29°C(-20°F) @ -40°C (-50°F)
Requirements®
AWS E71T-1M-JH4 27 (20) min Not Specified
AWS E71T-9M-JH4 400 (58) min 480-655 (70-95) 22 min Not Specified 27 (20) min 27 (20) min
AWS E71T-12M-1H4 480-620 (70-90) Not Specified 27 (20) min
Typical Results®
As-Welded with
75%-80% Ar/balance CO, 490-570(71-83) | 550-615 (80-89) 27-28 149-180(111-133) 56-164 (41-121) 27-98(20-72)

Typical all weld metal.”Measured with 0.2% offset. ¥'See test results disclaimer “’/As-Welded 75%-80% Argon/Balance O,
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

Diffusible Hydrogen
%C %Mn %Si %S %P %Ni (mL/100g weld deposit)
Requirements®
AWS E71T-1M-JH4, E71T-SM-JH4 0.12 1.75 max 0.90 0.03 0.03 0.50 4.0
AWS E71T-12M-JH4 max 160 max max max max max max
Typical Results®
As-Welded with 75%-80% Ar/balance CO, | 0.03-0.04 | 1.25-1.37 | 0.28-0.33 0.01 0.01 0.35-0.41 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 21-25 140 18 (4.0) 16 (3.5)
5.1 (200) 22-26 150 2.1 (L6) 18 (4.0)
6.4 (250) 23-27 165 26 (5.7) 23 (5.0)
0.045in (1.1 mm), DC+ 7.6 (300) 23-28 190 3.1 (68) 2.7 (6.0)
75%-80% Ar/ 25(1) 89 (350) 24-29 205 3.6 (80) 3.2 (7.0 86-88
balance CO, 95 (375) 25-30 230 39 (86) 3.4 (7.5)
10.8 (425) 26-31 245 L4 (9.7) 3.8 (85)
121 (475) 27-32 265 49 (10.8) 43 (9.5)
12.7 (500) 28-33 275 52 (11.4) 45 (10.0)
3.8 (150) 21-25 150 20 (4.5) 18 (3.9)
4.7 (185) 22-26 165 25 (5.5) 22 (4.8)
5.7 (225) 23-27 190 3.1 (6.7) 2.7 (5.9)
0.052in (1.3 mm), DC+ 6.4 (250) 24-28 215 3.4 (7.5) 29 (6.5)
75%-80% Ar/ 25(1) 6.9 (275) 24-29 235 3.7 (82) 32 (7.2) 86-88
balance CO, 7.6 (300) 24-30 255 4.1 (9.0) 35 (7.8)
85 (335) 25-31 275 45 (10.0) 40 (8.7)
9.5 (375) 26-32 295 51 (11.2) 4.4 (9.8)
10.2  (400) 26-33 310 5.4 (12.0) 4.7 (10.4)
3.8 (150) 22-26 200 29 (6.3) 25 (55)
4.4 (175) 23-27 210 33 (7.4) 29 (6.4)
. 5.1 (200) 24-29 235 3.8 (8.4) 33 (7.3)
1”67'20/(:50';:?2/' be+ 2501) 57 (225) 24-29 265 43 (95) 37 (82) 5668
balance CO 6.4 (250) 24-30 285 48 (10.5) 42 (9.2)
2 6.9 (275) 26-31 315 53 (11.6) 46 (10.1)
83 (325) 27-32 335 6.2 (13.7) 5.4 (11.9)
89 (350) 28-33 365 6.7 (14.7) 58 (12.8)

"Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded 75%-80% Argon/Balance CO,, “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE: This product contains micro-alloying elements. Additional information available upon request.
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ULTRACORE’ 712A80-H PLUS

Mild Steel, All Positions = AWS E71T-12M-JH4, E71T1-M21A6-CS2-H4, EB1T1-GM

KEY FEATURES CONFORMANCES
= Innovative design capable of superior toughness at -50°F in AWS A5.20: E71T-12M-JH4
both the as-welded and stress-relieved conditions AWS A5.36: E71T1-M21A6-CS2-Ha,
» Designed for welding with 75-80% Argon/Balance CO, E71T1-M21P5-(52-H4
shielding gas AWS A5.29: E81T1-GM
» Ha4 diffusible hydrogen levels ASME SFA-5.20: E71T-12M-JH4
» Q2 Lot® - Certificate showing actual deposit chemistry and ABS: . AYSAHS
mechanical properties per lot available online Lloyds Register: 4YS H5
ProTech® foil b kagi DNV Grade: IV YMS H5
" FTolech ol bag packaging CWB/CSA W48-06: E491T-12M) Ha
WELDING POSITIONS
Al TYPICAL APPLICATIONS

» Offshore Platf Pi « Oil Pipeli
SHIELDING GAS Offshore Platforms & Pipe Oil & Gas Pipelines

Systems = Pressure \/essels
75-80% Argon / Balance CO, » Petrochemical ) L
Flow Rate: 40-50 CFH Pipelines = Bridge Fabrication
DIAMETERS / PACKAGING
Diameter 33 1b (15kg)
in (mm) Plastic Spool
0.045 (1.1) ED034845
0.052 (1.3) ED034846
1/16 (1.6) ED034847
MECHANICAL PROPERTIES"
Charpy V-Notch
Yield Strength® Tensile Strength | Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -45°C(-50°F) @ -51°C(-60°F)
Requirements
AWS A5.20: E71T-12M-JH4
As-Welded with 75-80% Ar/balance CO, | 400 (58) min 480-620(70-90) | 22 min 27 (20) min - -
AWS A5.36: E71T1-M21A6-CS2-H4
As-Welded with 75-80% Ar/balance CO, | 400 (58) min 480-655 (70-95) | 22 min - - 27 (20) min

AWS A5.36: E71T1-M21P5-CS2-H4
Stress Relieved with 75-80% Ar/
balance CO, for 1 hr @ 621°C(1150°F) 400 (58) min 480-655 (70-95) | 22 min - 27 (20) min -
AWS A5.29: EB1T1-GM
As-Welded with 75-80% Ar/balance CO, 470 (68) min  |550-690 (80-100)| 19 min - - -
Typical Results®
As-Welded with 75-80% Ar/balance CO, | 530-545 (77-79) | 590-605 (86-88) 26-28 | 95-150(69-112) | 65-145 (49-106) | 75-140 (55-102)

Stress Relieved with
75-80% Ar/balance CO,
for 1Thr @ 621°C(1150°F) 445-470 (65-68) | 545-565 (79-82) 31-33 | 85-150(62-109) | 60-125 (43-91) -

) Typical all weld metal. ' Measure with 0.2% offset. ' See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S
Requirements
AWS A5.20: E71T-12M-JH4 0.03 max
AWS A5.36: E71T1-M21A6-CS2-H, 0.12 max 160 max 0.90 max
E71T1-M21P5-CS2-H4 0.030 max
AWS A5.29: EB1T1-GM
Typical Results®
with 75-80% Ar / Balance CO, 0.04-0.05 1.40-1.48 0.44-0.46 0.008
n Diffusible Hydrogen
P i (mL/100g weld deposit)

Requirements
AWS A5.20: E71T-12M-JH4 0.03 max 4.0 max

AWS A5.36: E71T1-M21A6-CS2-Ha, 0.50 max
E71T1-M21P5-CS2-H4 0.030 max 4 max
AWS A5.29: EB1T1-GM
Typical Results®
with 75-80% Ar / Balance CO, 0.015 0.04 2-4
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity CTWD® Wire Feed Speed Voltage Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)

0.045in (1.1 mm), DC+
75-80% Ar/balance CO,

Optimal Settings 22 (7/8) 11.2 (440) 28 220
Min - Max 19-25(3/4-1) | 4.4-12.7 (175-500) 21-33 140-275

0.052in (1.3 mm), DC+
75-80% Ar/balance CO,

Optimal Settings 25(1) 8.6 (340) 29 235
Min - Max | 19-25(3/4-1) |3.8-10.2 (150-400) 21-33 150-310

1/16in (1.6 mm), DC+
75-80% Ar/balance CO,

Optimal Settings 25(1) 7.6 (300) 27 295
Min - Max | 19-25(3/4-1) 3.8-8.9 (150-350) 22-33 200-365

1.8-5.2(4.0-11.4) | 1.6-4.7(3.5-10.4) 84-91

2.0-5.4(4.5-12.0) | 1.8-4.7(3.9-10.4) 84-87

2.9-6.7 (6.3-14.7) | 2.5-5.8(5.5-12.8) 83-87

) Typical all weld metal. ¥ See test results disclaimer * To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ CLARITY" C71 LE

Mild Steel, All Positions = AWS E71T-1C-H8, E71T1-C1A0-CS1-H8

KEY FEATURES

The lowest Manganese Generation Rate (MnGR) of any
similarly classified electrode

= Over 80% reduction in MnGR when compared to a standard
E71T-1C flux-cored electrode

Assists efforts to reduce exposure to Mn

Designed for welding with 100% CO, shielding gas

H8 diffusible hydrogen levels.

ProTech® foil bag packaging

WELDING POSITIONS
All

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.20: E71T-1C-H8

AWS A5.36: E71T1-C1A0-CS1-H8
CWB/CSA W48-06: E491T-1-H8*

*1/16 diameter only, others pending

TYPICAL APPLICATIONS

» General Fabrication

SHIELDING GAS

100% CO,
Flow rate: 40-50 CFH

Diameter 33 Ib (14.9kg)
in (mm) Fiber Spool
0.045(1.1) ED036255
1/16(1.6) ED036254
MECHANICAL PROPERTIES"
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) @-18°C (0°F)
Requi
Zw;r:;';g_tz71T_1 Che 400 (58) min 480-655 (70-95) 22 min 27 (20) min
AWS A5.36: E71T1-C1A0-CS1-H8 400 (58) min 480-655 (70-95) 22 min 27 (20) min
i )
T\/ATfa;erlag:; I\fvsith 100% CO 405-440 (59-64) 490-530(71-77) 25-31 34-96 (25-71)
oY

) Typical all weld metal. ? Measured with 0.2% offset. @ See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S
Requirements
0.03 max
AWS A5.20: E71T-1C-H8 0.12 max 1.75 max 0.90 max
AWS A5.36: E71T1-C1A0-CS1-H8 0.030 max
Typical Results®
As-Welded with 100% CO, 0.08 0.11-0.13 0.40-0.50 0.005
. Diffusible Hydrogen
P N (m1/100g weld deposit)
Requirements
AWS A5.20; E71T-1C-H8 0.03 max 0.50 max 8.0 max
AWS A5.36: E71T1-C1A0-CS1-H8 0.030 max 8 max
Typical Results® : )
As-Welded with 100% CO, 0.010 0.38-0.0 35
TYPICAL OPERATING PROCEDURES
Approx. Melt-Off
Diameter, Polarity CTwD®“ Wire Feed Speed Voltage Current Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1(200) 21-25 130 2.0(4.5) 1.7(3.7)
6.4 (250) 22-26 140 2.5(5.6) 2.1 (4.7)
0.045 in (1.1 mm), DC 7.6 (300) 23-28 165 3.0(6.7) 2.6(58)
. in (1.1 mm), DC+ 19-25
- 82-88
100% CO, (3/6 - 1) 8.9 (350) 25-30 190 35(7.8) 3.1(6.8)
10.2 (400) 26-31 205 4.1(9.0) 3.5(7.8)
11.4 (450) 27-32 215 4.6(10.1) 4.0(8.8)
12.7 (500) 28-33 225 5.1(11.2) 4.4(9.7)
3.2(125) 24-27 180 2.4(5.3) 2.0(4.3)
3.8(150) 25-28 205 2.9 (6.4) 26(5.7)
( ) 5.1(200) 25-29 235 3.8(8.4) 3.3(7.3)
1/16in (1.6 mm), DC+ 19-25
' - 82-88
100% CO, (374 - 1) 6.4 (250) 26-30 260 4.7 (10.4) 4.1(9.1)
7.6 (300) 27-31 310 5.7 (12.5) 5.1(11.0)
10.2 (400) 31-34 390 7.7 (16.9) 6.8(14.9)
12.7 (500) 33-36 450 11.5(25.4) 8.6(18.9)

ypical all weld metal. “Measured with 0.2% offset. ¥/See test results disclaimer “To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE® CLARITY" M71 LE

Mild Steel, All Positions = AWS E71T-1M-H8, E71T1-M21A0-CS1-H8

KEY FEATURES

similarly classified electrode

= Over 80% reduction in MnGR when compared to a standard

E71T1-1M flux-cored electrode

shielding gas

H8 diffusible hydrogen levels

ProTech® foil bag packaging

WELDING POSITIONS
All

DIAMETERS / PACKAGING

The lowest Manganese Generation Rate (MnGR) of any

Assists efforts to reduce exposure to Mn
Designed for welding with 75% Argon / 25% CO,

CONFORMANCES

AWS A5.20: E71T-1M-H8

AWS A5.36: E71T1-M21A0-CS1-H8
CWB/CSA W48-06: E491T-O9M-H8*

*1/16 diameter only, others pending

TYPICAL APPLICATIONS

» General Fabrication

SHIELDING GAS

75% Argon / 25% CO,
Flow rate: 40-50 CFH

Diameter 33 Ib (14.9kg)
in (mm) Fiber Spool
0.045 (1.1) ED036253
1/16 (1.6) ED036252
MECHANICAL PROPERTIES™
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) (%) @-18°C (0°F)
Requirements ) . )
AWS A5.20: E71T-1M-H8 400 (58) min 480-655 (70-95) 22 min 27 (20) min
AWS A5.36: E71T1-M21A0-CS1-H8 400 (58) min 480-655 (70-95) 22 min 27 (20) min
Typical Results® ~ B B ) ) ~ ~
As-Welded with 75% Ar/25% CO, 430-440 (62-64) 525-540 (76-78) 25-26 38-85 (28-63)

) Typical all weld metal. ? Measured with 0.2% offset. @ See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S
Requirements 0.03 max
AWS A5.20: E71T-1M-H8 0.12 max 1.75 max 0.90 max
AWS A5.36: E71T1-M21A0-CS1-H8 0.030 max
Typical Results®
As-Welded with 75% Ar/25% CO, 0.08-0.09 0.12-0.14 0.49-0.54 0.006-0.007
n Diffusible Hydrogen
L Ll (m1/100g weld deposit)
Requirements
AWS A5.20; E71T-1M-H8 0.03 max 0.50 max 8.0max
AWS A5.36: E71T1-M21A0-CS1-H8 0.030 max 8 max
Typical Results®
As-Welded with 75% Ar/25% CO, 0.010 0.44-046 46
TYPICAL OPERATING PROCEDURES
Approx. Melt-Off
Diameter, Polarity CTwD®“ Wire Feed Speed Voltage Current Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1(200) 20-24 165 2.1(4.6) 1.8(4.0)
6.4 (250) 21-25 180 26(5.8) 2.3(5.7)
0.045 in (1.1 mm), DC 7.6 (300) 22-26 215 3.1(6.9) 28(6.1)
. in (1.1 mm), DC+ 19-25 -
75% Ar/25% CO, (3/4-1) 8.9 (350) 23-26 235 3.7(8.1) 3.3(7.2) 84-88
10.2 (400) 24-29 260 4.2(9.3) 3.7(8.2)
11.4 (450) 25-30 280 4.8(10.6) 4.3(9.4)
12.7 (500) 26-31 300 5.1(11.2) 4.8(10.5)
3.2(125) 22-25 170 2.2(4.9) 2.0(4.5)
3.8(150) 22-25 185 2.9(6.3) 2.5(56)
( ) 5.1 (200) 23-26 230 3.8(8.4) 3.3(7.3)
1/16in (1.6 mm), DC+ 19-25
' - 83-90
75% Ar/25% CO, (3/4 - 1) 6.4 (250) 24-27 260 4.7 (10.4) 4.2(9.2)
7.6 (300) 25-29 295 6.8(14.9) 5.1(11.3)
10.2 (400) 27-31 325 7.6(16.7) 6.8 (14.9)
12.7 (500) 29-33 460 9.5(21.0) 8.6(19.0)

("ypical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ HD-C B

Mild Steel, All Position = AWS E71T-9C-H8, E71T1-C1A2-C51-H8 BUY AMERICA
KEY FEATURES CONFORMANCES
» High deposition rates, increase weld deposition exceeding AWS 5.20: E71T-1C-H8, E71T-9C-H8

10 Ibs/hr out-of-position AWS A5.36: E71T1-C1A2-CS1-H8
» Fast freezing slag for a flat bead shape and increased ABS: 3YSAH10

productivity in all positions, including vertical up Lloyd's Register: 3YSH10
= Operators can set the machine on a single setting and weld DNV: YMS H10

in all positions CWB/CSA W48-06: E491T-9-H8

EN SO 17632-B T493T1-1CA-H10

= Little or no pre-weld clean up required, weld over light rust,
mill scale, and primer

TYPICAL APPLICATIONS
= Shipbuilding

= General fabrication

WELDING POSITIONS
All

SHIELDING GAS

100% CO,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING

Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg) 50 Ib (22.7 kg) 50 1b (22.7 kg) 500 Ib (227 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Spool** Fiber Spool Coil Accu-Trak® Drum
0.045 (1.1) ED033756 ED033755 ED033757
0.052 (1.3) ED033759 ED033758 ED033760 ED034376
1716 (1.6) ED033762 ED033761 ED033763 ED036529* ED033785

*Buy America Product **Spool may be plastic or fiber.

MECHANICAL PROPERTIES"

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F) @ -29°C(-20°F)
Requirements
AWS E71T-1C-H8 400 (58) 480-660 22 27 (20) min Not Specified
AWS E71T-9C-H8 min (70-95) min Not Specified 27 (20) min
Test Results® - As-Welded with 100% CO, 540-560 (78-81) | 590-610 (86-89) 27 37-111(27-82) 31-85 (23-63)

Typical all weld metal. @ Measured with 0.2% offset. ?/See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si
Requirements - AWS E71T-1C-H8, E71T-9C-H8 0.12 max 1.75 max 0.90 max
Test Results® - As-Welded with 100% CO, 0.04-0.05 1.36-1.46 0.38-0.42
Diffusible Hydrogen
%S %P (mL/100g weld deposit)
Requirements - AWS E71T-1C-H8, E71T-9C-H8 0.03 max 0.03 max 8 max
Test Results® - As-Welded with 100% CO, 0.01 0.01 4-6
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (Amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 22-25 145 1.8 (3.9) 15 (3.4)
6.4 (250) 23-28 185 2.5 (5.6) 2.2 (4.8)
7.6 (300) 24-30 215 3.1 (6.8) 2.6 (5.8)
. B 8.9 (350) 25-31 235 3.6 (7.9) 3.1 (6.8)
0.045 ';‘é;;; C”(")m)' bes (13?4 _25’) 10.2 (400) 27-32 255 4.1 (90) 35 (7.8) 85-87
°2 11.4 (450) 28-33 280 4.6 (10.1) 4.0 (8.8)
12.7 (500) 27-33 300 5.1 (11.3) 4.4 (9.8)
14.0 (550) 28-33 315 5.6 (12.4) 4.9 (10.8)
15.2 (600) 30-35 335 6.1 (13.5) 53 (11.7)
3.8 (150) 22-25 155 2.1 (4.7) 1.7 (3.8)
5.1 (200) 23-26 190 2.9 (6.3) 2.4 (5.2)
6.4 (250) 23-27 225 3.5 (7.8) 2.9 (6.5)
. 7.6 (300) 24-29 265 4.3 (9.4) 3.6 (7.9)
0.052 '?ég;fcrgm)' bes (139/’1; _2% 89 (350) 26-30 285 50 (11.0) 42 (92) 81-85
e 95 (375) 27-30 310 53 (11.7) 45 (9.9)
10.8 (425) 28-32 325 6.0 (13.3) 5.1 (11.2)
12.1 (475) 29-33 345 6.8 (14.9) 5.7 (12.6)
12.7 (500) 30-34 360 7.1 (15.6) 6.0 (13.3)
3.8 (150) 21-26 195 2.9 (6.4) 2.4 (5.3)
4.4 (175) 22-27 245 3.4 (7.5) 2.9 (6.3)
5.1 (200) 22-27 260 3.9 (85) 33 (7.2)
. B 5.7 (225) 23-28 290 4.4 (9.6) 3.7 (8.1)
1”6'2(()10'5 ?Om)' bes (13% _215) 64 (250) 24-29 310 4.8 (106) 4.1 (9.1) 84 - 87
e 7.6 (300) 25-30 330 5.8 (12.7) 4.9 (10.9)
83 (325) 25-30 365 6.3 (13.8) 5.4 (11.9)
8.9 (350) 26-30 390 6.7 (14.8) 5.8 (12.8)
10.2 (400) 27-31 405 7.7 (16.9) 6.7 (14.7)

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 100% CO, *“'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE® HD-M

Mild Steel, All Position = AWS E71T-SM-H8, E71T1-M21A2-CS1-H8

KEY FEATURES

» Increase weld deposition to more than 10 Ibs./hr.

out-of-position

» Fast freezing slag for a flat bead shape and increased
productivity in all positions, including vertical up

= Operators can set the machine on a single setting

and weld in all positions

WELDING POSITIONS
All

SHIELDING GAS

75% Argon / Balance CO,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING

Diameter 15 Ib (6.8 kg) Plastic Spool
in (mm) 60 Ib (27.2 kg) Master Carton
0.045 (1.1) ED033986
0.052 (1.3) ED033987
1/16 (1.6) ED033988
*Buy America Product

MECHANICAL PROPERTIES"

CONFORMANCES

AWS A5.20:

AWS A5.36:

ASME SFA-5.20:
CWB / CSA W48-06:

ABS:
Lloyd’s Register
DNV:
EN ISO 17632-B

TYPICAL APPLICATIONS

= Shipbuilding

» General fabrication

33 1b (15 kg)
Fiber Spool (Plastic Bag)

ED033989
ED033990
ED033991, ED036619*

FLUX-CORED (FCAW-G) WIRE

==

BUY AMERICA

E71T-1M-H8, E71T-9M-H8
E71T1-M21A2-CS51-H8
E71T-1M-H8, E71T-9M-H8

E491T-1M-H8,
E491T-9M-H8

3YSAH10
3YSH10

II'YMS (H10)
T493T1-1MA-H10

50 Ib (23 kg)
Fiber Spool (Plastic Bag)

ED033992
ED033993
ED033994

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @ -18°C (0°F) @ -29°C (-20°F)

Requirements

AWS E71T-1M-H8 400 (58) 480-655 22 27 (20) min Not Specified

AWS E71T-9M-H8 min (70-95) min Not Specified 27 (20) min
Test Results®

As-Welded with 75% Argon / 25% CO, 570-588 (83-85) 615-633 (89-92) 26-28 54-74 (40-54) 31-43(23-32)

Typical all weld metal. ?Measured with 0.2% offset. ?/See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

Diffusible Hydrogen
%C %Mn %Si %S %P (mL/100g weld deposit)
Requirements
AWS E71T-1M-H8, E71T-9M-H8 0.12 max 1.75 max 0.90 max 0.03 max 0.03 max 8 max
Test Results®
As-Welded with 75% Argon / 25% CO, 0.04-0.05 1.44-1.50 0.49-0.53 <0.01 0.01 3-7
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity cTwp* Wire Feed Speed Voltage Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (Rmps) kg/hr (Ib/hr) kg/hr (Ib/hr) ()
Lty (175) 21-26 130 1.8 (4.0) 1.6 (3.5)
6.4 (250) 22-27 155 26 (5.7) 23 (5.0)
7.6 (300) 23-28 170 3.1 (6.9) 2.7 (6.0)
) 8.9 (350) 23-29 190 36 (8.0) 3.2 (7.0)
0'705‘;5;; (361 /”;g)'CDOG 25(1) 10.2 (400) 25-30 205 4.1 (9.1) 36 (80) 87-88
gl e 1.4 (450) 26-31 225 4.7 (10.3) 4.1 (9.0)
12.7 (500) 27-33 230 5.2 (11.4) 4.5 (9.9)
14.0 (550) 28-33 245 5.7 (12.6) 4.9 (10.9)
15.2 (600) 28-34 265 6.2 (13.7) 5.4 (11.9)
3.8 (150) 22-26 145 2.0 (4.5) 1.8 (3.9)
5.1 (200) 23-27 170 2.7 (6.0) 2.4 (5.2)
6.4 (250) 23-28 190 3.4 (7.5) 29 (6.5)
) 7.6 (300) 24-29 215 4.1 (9.0) 35 (7.8)
O%%EZ/ZA'? (;f/rgg/)'cDou 25(1) 8.9 (350) 24-30 235 4.8 (105) 4.1 (9.1) 87-88
gl e 95 (375) 25-30 250 51 (11.2) 4.4 (9.8)
10.8 (425) 26-31 270 5.8 (12.7) 5.0 (11.1)
12.1 (475) 26-32 295 6.4 (14.2) 5.6 (12.4)
12.7 (500) 27-33 305 6.8 (15.0) 5.9 (13.0)
3.8 (150) 22-26 195 29 (6.3) 25 (5.5)
44y (175) 23-26 215 3.4 (7.4) 29 (6.4)
5.1 (200) 23-27 235 3.8 (8.4) 33 (7.3)
. 5.7 (225) 24 -28 255 4.3 (9.5) 3.7 (82)
17/5176'A”r(l':/rgr;)/' Eg' 25 (1) 6.4 (250) 25-29 270 4.8 (10.5) 4.1 (9.1) 86 -87
gl P 7.6 (300) 25-30 310 57 (12.6) 5.0 (11.0)
8.3 (325) 26 - 31 330 6.2 (13.7) 5.4 (11.9)
8.9 (350) 28-32 350 6.7 (14.7) 5.8 (12.8)
10.2 (400) 28-33 390 7.6 (16.8) 6.6 (14.6)

Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “To estimate ESO, subtract 1/4 in. (6.0 mm) from CTWD.
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ULTRACORE’ HD-12C

Mild Steel, All Position = AWS E71T-12C-JH8, E71T1-C1A4-CS2-H8

KEY FEATURES CONFORMANCES
» Increase weld deposition to more than 14 Ibs/hr out-of-position ~ AWS A5.20: E71T-12C-JH8, E71T-1C-JH8,
) ) E71T-9C-JH8
» Fast fregzmg slag for.al flat bead shape and increased AWS A5.36: E71T1-C1AL-CS2-H8
productivity in all positions
, , , , ASME SFA-5.20: E71T-12C-JH8, E71T-1C-JH8,
» Operators can set the machine on a single setting and weld in E71T-9C-JHS
all positions ABS: 3YSA H10
= Weld over light rust, mill scale, and primer EN ISO 17632-B T494LT12-1CAK-H10
= (Capable of exceeding 27 J (20 ftalbf) at -40°C (-40°F) CWB / CSA W48-06: E491T-12J-H8
= ProTech® foil bag packaging E491T-9)-H8
WELDING POSITIONS TYPICAL APPLICATIONS
All = Heavy Fabrication
= Mining

SHIELDING GAS » General Fabrication

100% CO, = Structural

Flow Rate: 40 - 50 CFH = Applications requiring PWHT of mild steels

DIAMETERS / PACKAGING

Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Fiber Spool
0.045 (1.1) ED035631 EDO34274
0.052 (1.3) ED035632 EDO34275
1/16 (1.6) ED036295 ED034276

MECHANICAL PROPERTIES"

Yield Tensile Charpy V-Notch
Strength® Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @ -29°C (-20°F) @ -40°C (-40°F)
Requirements®
AWS A5.20: E71T-12C-JH8 400 (58) min 480-620 (70-90) 22 min - 27 (20) min
AWS A5.36: E71T1-C1A4-CS2-H8 480-660 (70-95)
Typical Results®
As-Welded with 100% CO, 538(78) 593 (86) 28 93(68) 51(38)
Stress-Relieved for 1 hr @ 620°C (1150°F) 496 (72) 579 (84) 28 58 (43) -
DEPOSIT COMPOSITION™
%C %Mn %Si %Ni

Requirements®*

AWS A5.20: E71T-12C-JH8 0.12 max 1.60 max 0.90 max 0.50 max
AWS A5.36: E71T1-C1A4-CS2-H8

Typical Results®

As-Welded with 100% CO, 0.04 1.35 0.33 0.40
%S %P Diffusible Hydrogen (mL/100g weld deposit)
Requirements®
AWS A5.20: E71T-12C-JH8 0.03 max 0.03 max 8.0 max
AWS A5.36: E71T1-C1AL-CS2-H8 0.030 max 0.030 max 8 max
Typical Results®
As-Welded with 100% CO, 0.01 0.01 4L-7

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer. “/As-Welded with 100% O,
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FLUX-CORED (FCAW-G) WIRE

TYPICAL OPERATING PROCEDURES

Wire Feed Approx. Melt-Off Deposition
Diameter, Polarity CTWD® Speed Voltage Current Rate Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 24-29 115 18 (3.9) 15 (3.4)
6.4 (250) 25-30 140 25 (5.6) 22 (L8)
7.6 (300) 26-31 155 3.1 (6.8) 26 (58)
0.045in (1.1 mm), DC+ 89 (350) 26-31 170 36 (7.9 3.1 (6.8)
As-Welded with 25(1) 10.2  (£400) 26-31 185 4.1 (9.0 35 (7.8) 85-88
100% CO, 1.4 (450) 27-32 200 46 (10.1) 40 (88)
12.7 (500) 27-32 215 51 (11.3) 44 (9.8)
14.0 (550) 28-33 230 56 (12.4) 49 (10.8)
15.2  (600) 28-33 245 6.1 (13.5) 53 (11.7)
3.8 (150) 24-29 140 2.1 (L.7) 1.7 (3.8)
5.1 (200) 25-30 160 29 (6.3) 2.4 (5.2)
6.4 (250) 26-31 180 35 (7.8) 3.0 (6.5)
0.052in (1.3 mm), DC+ 7.6 (300) 26-31 205 43 (9.4) 36 (7.9
As-Welded with 25(1) 89 (350) 27-32 225 50 (11.0) 42 (9.2) 85-88
100% CO, 95 (375) 27-32 235 53 (11.7) 45 (9.9)
10.8 (425) 27-32 255 6.0 (13.3) 51 (11.2)
121 (475) 28-33 275 6.8 (14.9) 57 (12.6)
12.7 (500) 28-33 290 7.1 (15.6) 6.0 (13.3)
3.8 (150) 23-28 200 29 (6.4) 2.4 (5.3)
L4 (175) 24-29 215 3.4 (7.5) 29 (6.3)
5.1 (200) 24-29 230 39 (85) 33 (7.2)
1/16in (1.6 mm), DC+ 5.7 (225) 24-29 245 4.4 (9.6) 3.7 (81)
As-Welded with 25(1) 6.4 (250) 25-30 255 48 (10.6) 41 (9.1) 85-88
100% CO, 7.6 (300) 25-30 285 58 (12.7) 49 (10.9)
83 (325) 26-31 300 63 (13.8) 54 (11.9)
89 (350) 26-31 310 6.7 (14.8) 58 (12.8)
10.2  (400) 27-32 340 7.7 (16.9) 6.7 (14.7)

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 100% CO,. “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE® HD-12M

Mild Steel, All Position = AWS E71T-12M-JH8, E71T1-M21A4-CS2-H8

KEY FEATURES CONFORMANCES
" e AWS A5.20: E71T-12M-JH8, E71T-1M-JH8,

Increase weld deposition up to 14 Ibs/hr out-of-position E71T-OM-JH8
» Results in a flat bead shape and enhanced productivity in AWS A5.36: E71T1-M21A4-CS2-H8

all positions ASME SFA-5.20: E71T-12M-JH8, E71T-1M-JH8,
= Operators can set the machine on a single setting and E71T-9M-JH8

weld in all positions ABS: 3YSA H10, 3Y400SA H10
= Capable of exceeding 27 ] (20 ftslIbf) at -40°C (-40°F) EN ISO 17632-B: T494T12-1MAK-H10

CWB / CSA W48-06: E491T-SMJ-H8

» ProTech® foil bag packaging E491T-OMJ-H8

WELDING POSITIONS TYPICAL APPLICATIONS
Al = Heavy Fabrication

= Mining
SHIELDING GAS = General Fabrication

75-80% Argon / Balance CO,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING

Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Fiber Spool
0.045 (1.1) ED036180 ED034277
0.052 (1.3) ED036181 ED034278
1716 (1.6) ED036294 ED034279

MECHANICAL PROPERTIES™

Yield Tensile Charpy V-Notch
Strength? Strength Elongation ) (ft=Ibf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F) @-40°C (-40°F)
Requirements®
AWS A5.20: E71T-12M-JH8 400 (58) min 480-620 (70-90) 22 min _ 27 (20) min
AWS A5.36: E71T1-M21A4-CS2-H8 480-660 (70-95)
Typical Results®
As-Welded with 75% Argon / 25% CO, 538(78) 600 (87) 26 102 (75) 65 (48)
Stress Relieved for 1 hr @ 620°C (1150°F) 503 (73) 593 (86) 29 68 (50) -

Typical all weld metal. ?Measured with 0.2% offset. ?See test results disclaimer “/As-Welded with 75-80% Ar / Balance CO,,
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION®™
%C %Mn %Si %Ni

Requirements®

AWS A5.20: E71T-12M-]H8 0.12 max 1.60 max 0.90 max 0.50 max
AWS A5.36: E71T1-M21A4-CS2-H8

Typical Results®

As-Welded with 75% Argon / 25% CO- 0.05 1.40 0.39 0.40
Diffusible Hydrogen
%S %P (mL/100g weld deposit)

Requirements®

AWS A5.20: E71T-12M-]JH8 0.03 max 0.03 max 8.0 max

AWS A5.36: E71T1-M21A4-CS2-H8 0.030 max 0.030 max 8 max
Typical Results®

As-Welded with 75% Argon / 25% CO- 0.01 0.01 4-7

TYPICAL OPERATING PROCEDURES

Wire Feed Approx. Melt-Off Deposition
Diameter, Polarity CcTWD® Speed Voltage Current Rate Rate Efficiency
Shielding Gas mm (in) ik min] (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 23-28 115 1.8 (3.9) 15 (3.4)
6.4 (250) 24-29 140 25 (5.6) 22 (L8)
7.6 (300) 25-30 155 3.1 (6.8) 26 (58)
0.045in (1.1 mm), DC+ 89 (350) 25-30 170 36 (7.9 3.1 (6.8)
As-Welded with 25(1) 10.2  (400) 25-30 185 41 (9.0 35 (7.8) 85-88
75% Ar/25% CO, 11.4  (450) 26-31 200 46 (10.1) 40 (88)
12.7 (500) 26-31 215 51 (11.3) 4.4 (9.8)
14.0 (550) 27-32 230 56 (12.4) 49 (10.8)
15.2  (600) 27-32 245 6.1 (13.5) 53 (11.7)
3.8 (150) 23-28 140 21 (4.7) 1.7 (3.8)
5.1 (200) 24-29 160 29 (6.3) 2.4 (5.2)
6.4 (250) 25-30 180 35 (7.8) 3.0 (6.5)
0.052in (1.3 mm), DC+ 7.6 (300) 25-30 205 43 (9.4) 36 (7.9
As-Welded with 25(1) 89 (350) 26-31 225 50 (11.0) 42 (9.2) 85-88
75% Ar/25% CO, 95 (375) 26-31 235 53 (11.7) 45 (9.9)
10.8 (425) 26-31 255 6.0 (13.3) 51 (11)
121 (475) 27-32 275 6.8 (14.9) 5.7 (12.6)
12.7  (500) 27-32 290 7.1 (15.6) 6.0 (13.3)
3.8 (150) 22-27 200 29 (6.4) 2.4 (5.3)
4L (175) 23-28 215 3.4 (7.5) 29 (6.3)
5.1 (200) 23-28 230 39 (85) 33 (7.2)
1/16in (1.6 mm), DC+ 5.7 (225) 23-28 245 4.4 (9.6) 3.7 (8.1)
As-Welded with 25(1) 6.4 (250) 24-29 255 48 (10.6) 4.1 (9.1) 85-88
75% Ar/25% CO, 7.6 (300) 24-29 285 58 (12.7) 49 (10.9)
83 (325) 25-30 300 63 (13.8) 5.4 (11.9)
89 (350) 25-30 310 6.7 (14.8) 58 (12.8)
10.2  (400) 26-31 340 7.7 (16.9) 6.7 (14.7)

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 75-80% Ar / Balance C0,, *'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ HD MARINE

Mild Steel, All Positions = AWS E71T-9C-H8, E71T1-C1A2-C51-H8

KEY FEATURES CONFORMANCES
» Excellent operator appeal with minimal spatter and low AWS A5.20: E71T-1C-H8, E71T-9C-H8
fume generation rates AWS A5.36: E71T1-C1A2-CS1-H8
= High deposition rates up to 12 Ibs/hr out-of-position ABS: 2YSAH10, 2Y4005A H10
» Fast freezing slag for a flat bead shape and increased DNV: 1 YMS(H10)
g51ag P Llyod's Register: 2YSH10

productivity
= Weld in all positions with one setting

= ProTech® foil bag packaging TYPICAL APPLICATIONS

= Shipbuilding
WELDING POSITIONS = General Fabrication

All
SHIELDING GAS

100% CO,
Flow rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 15 Ib (6.8 kg) Plastic Spool 33 1b (15 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Fiber Spool
0.052 (1.3) ED035743 ED036323
1/16(1.6) ED035778 ED036324

MECHANICAL PROPERTIES"
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) @-18°C(0°F) @-29°C(-20°F)

Requirements
AWS A5.20: E71T-1C-H8,E71T-9C-H8 400 (58) min 480-655 (70-95) 22 min 27 (20) min 27 (20) min
AWS A5.36: E71T1-C1A2-CS1-H8 -

Typical Results®
As-Welded with 100% CO, 580-615 (84-89) 630-655 (92-95) 27 87-96 (64-71) 49-58 (36-43)

) Typical all weld metal. ? Measured with 0.2% offset. @ See test results disclaimer
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DEPOSIT COMPOSITION™

FLUX-CORED (FCAW-G) WIRE

%C %Mn %Si %S
Requirements
AWS A5.20; E71T-1C-H8,E71T-9C-H8 012 max 175 max 0,90 max 0.03 max
AWS A5.36: E71T1-C1A2-CS1-H8 0.030 max
Typical Results®
As-Welded with 100% CO, 0.04-0.05 1.59-1.70 0.36-0.40 0.01
. Diffusible Hydrogen
i Ll (m1/100g weld deposit)
Requirements
AWS A5.20: E71T-1C-H8,E71T-9C-H8 0.03 max 0,50 max 8.0 max
AWS A5.36: E71T1-C1A2-CS1-H8 0.030 max 8 max
Typical Results®
As-Welded with 100% CO, 0016 002 3.1-41
TYPICAL OPERATING PROCEDURES
Approx. Melt-Off
Diameter, Polarity CTWD® Wire Feed Speed Voltage Current Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
8(150) 22-25 140 2.0 (4.5) 1.7(3.7)
.1(200) 23-26 175 26(58) 2.2 (49)
6.4 (250) 23-27 210 3.4(7.4) 28(6.2)
; 6(300) 24-29 230 4.0(8.8) 3.4(7.4)
0.052in(1.3 , -
DC+ I?éo% rgom) (13?4%15) 9(350) 26-30 255 4.6(10.2) 3.9(8.7) 81-85
’ 2 5(375) 27-30 275 50(11.1) 4.3(9.4)
10.2 (400) 29-31 280 5.4(11.9) 4.5(9.9)
12.1(475) 29-33 295 6.5(14.3) 55(12.2)
12.7 (500) 30-34 320 7.0(15.4) 5.8(12.8)
3.8(150) 23-26 185 29(6.3) 2.4(5.3)
4.4(175) 23-27 220 3.3(7.3) 2.8(6.1)
5.1(200) 23-27 240 3.8(8.3) 3.2(7.1)
. ~ 5 7(225) 23-28 260 4.2(9.2) 3.7(8.2)
ggf l?&iﬂ? rgg;)' (;?4215 ) 4(250) 24-29 275 4.7 (10.4) 4.3(9.4) 83-87
' ’ 76(300) 25-30 315 5.6(12.4) 8(10.6)
8.3(325) 27-31 325 6.1(13.5) 5.3(11.7)
8.9(350) 27-31 335 6.7 (14.7) 8(12.7)
9.5 (400) 28-32 360 7.7 (16.9) 6(14.5)
("ypical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ SR-12

Mild Steel, All Position = AWS E71T-12M-JH8, E71T1-M21A4-CS2-H8

KEY FEATURES CONFORMANCES

» Meets AWS strength and low temperature AWS A5.20: E71T-1M-JHS8,
impact toughness requirements in the E71T-9M-JHS,
as-welded and stress relieved conditions E71T-12M-JH8

» Premium arc performance and bead shape makes AWS A5.36: E71T1-M21A4-C52-H8
SR-12 easy to use for welders of all skill levels ASME SFA-5.20: E71T-1M-JH8,

E71T-9M-JHS,

= ProTech” foil bag packaging E71T-12M-JH8

TYPICAL APPLICATIONS
WELDING POSITIONS

All

» Pressure vessel fabrication

= Applications requiring PWHT of mild steel

SHIELDING GAS

75-80 % Argon / Balance CO,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING

Diameter 15 Ib (6.8 kg) Plastic Spool 33 1b (15 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Fiber Spool
0.045 (1.1) ED034109 ED034111
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FLUX-CORED (FCAW-G) WIRE

MECHANICAL PROPERTIES™

Requirements®
AWS E71T-1M-JH8, E71T-SM-JH8, E71T-12M-JH8

As-Welded with 75% Ar / 25% CO, 400 (58) min 480-620 (70-90) 22 min 27 (20) min
Typical Results®

As-Welded with 75% Ar / 25% CO2 503-530(73-77) 565-586 (82-85) 28-29 108-162 (80-120)

Stress-Relieved for 8 hrs @ 620°C (1150°F) 450 (65) 540 (78) 30 100-150 (70-110)

DEPOSIT COMPOSITION™

Requirements® - AWS E71T-12M-JH4
As-Welded with 75% Ar / 25% CO, 0.12 max 1.60 max 0.90 max

Typical Results®
As-Welded with 75% Ar / 25% CO, 0.03-0.06 1.27-1.60 0.27-0.45

Requirements® - AWS E71T-12M-JH4
As-Welded with 75% Ar / 25% CO, 0.50 max 0.03 max 0.03 max

Typical Results®
As-Welded with 75% Ar / 25% CO, 0.34-0.41 <0.01 <0.01

TYPICAL OPERATING PROCEDURES

44 (175) 22-24 125 18 (4.0) 15 (3.4)
57 (225) 22-24 145 23 (5.1) 20 (44)
70 (275) 23-25 165 29 (6.3) 25 (55)
_ o 83 (325) 23-25 185 34 (7.4) 29 (64)
0'0;‘;’;r‘A(r1}12r5T],/”‘c)b 1 2208 95 (375) 24-26 205 39 (86) 34 (7.5) 88
g - CO, 108 (425) 25-27 225 4t (97) 38 (84)
121 (475) 26-28 245 49 (109) 43 (95)
133 (525) 29-31 315 55 (12.0) 48 (106)

Typical all weld metal. Measured with 0.2% offset. *'See test results disclaimer “/As-Welded 75%-80% Argon/Balance CO,, *'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE: This product contains micro-alloying elements. Additional information available upon request.
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FLUX-CORED (FCAW-G) WIRE

ULTRACORE® SR-12C

Mild Steel, All Position = AWS E71T-12C-JH8, E71T12-C1A5-CS2-H8

KEY FEATURES

= (Capable of meeting 20 ftalbf @ -50°F in both the
as-welded and stress relieved conditions

= A premium arc performance and fast freezing slag make
UltraCore® SR-12C easy to use for welders of all skill levels

= ProTech® foil bag packaging

WELDING POSITIONS

All

SHIELDING GAS

100% CO,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING

Diameter

(mm)

0.045 (1.1)
0.052 (1.3)
1716 (1.6)

CONFORMANCES

AWS A5.20: E71T-12C-JH8

AWS A5.36: E71T12-C1A5-CS2-H8,
E71T12-C1P5-CS2-H8

ASME SFA-5.20: E717-12C-JH8

CWB / CSA W48-06: E491T-12)-H8

TYPICAL APPLICATIONS

» General Fabrication
= Offshore Industry

» Petrochemical

331b (15 kg)
Fiber Spool

ED0O34532
EDO34533
EDO34534
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FLUX-CORED (FCAW-G) WIRE

MECHANICAL PROPERTIES™"

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -46°C (-50°F)
Requirements
AWS A5.20 - E71T-12C-JH8
As-Welded with 100% CO, 480-620 (70-90) 27 (20) min -
AWS A5.36 - E71T1-C1A5-CS2-H8 ) )
As-Welded with 100% CO, 400 (S8)min | 480 655 (70-95) 22 min - 27 (20) min
AWS A5.36 - E71T1-C1P5-CS2-H8
Stress Relieved 1hr @ 620°C (1150°F) 480-655 (70-95) - 27 (20) min
with 100% CO,
Test Results®
As-Welded with 100% CO, 430 (71) 550 (80) 22 47 (34) 61 (45)
Stress-Relieved 1 hr @ 620°C (1150°F) 435 (63) 545 (79) 32 - 92 (68)
with 100% CO,
DEPOSIT COMPOSITION®™
Diffusible Hydrogen
%C %Mn %Si %S %P %Ni (mL/100g weld deposit)

Requirements
AWS A5.20 - E71T-12C-JH8 As-Welded with 100% CO, 0.12 1.75 max 0.90 0.03 max. | 0.03 max 0.50
AWS A5.36 - E71T1-C1A5-CS2-H8 max | 1.60max| max |0.030 max|0.030 max| max 3.0 max
As-Welded with 100% CO,

Test Results®
As-Welded with 100% CO, 0.05 1.42 0.52 0.007 0.016 0.02 5.9

TYPICAL OPERATING PROCEDURES

Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (Amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
44 (175) oo 115 29 15 (3.4)
0.045in (1.1 mm), DC+ 64 (250) 25-30 140 3.1 (5.6) 21 (46)
) 7.6 (300) 155 (6.8) 26 (58)
As-Welded with 25(1) 25-30 4.1 85-88
100% CO 10.2 (00} 26-31 185 e (90) 34 (75)
2 12.7 (500) 27-32 215 6.1 (11.3) 4.4 (9.8)
5.2 (600) 245 " (135) 5.1 (11.3)
3.8 (150) 23-28 ::gg 2.1 (4.7) 1.7 (3.8)
0.052in (1.3 mm), DC+ 6.4 (250) 25-30 275 3.5 (7.8) 3.0 (6.5)
As-Welded with 25(1) 8.9 (350) 26-31 255 5.0 (11.0) 4.2 (9.2) 85-88
100% CO, 10.8 (425) 26-31 590 6.0 (13.3) 5.1 (11.2)
12.7 (500) 27-32 7.1 (15.6) 6.0 (13.3)
3.8 (150) 22-27 200 29 (6.4) 2.4 (5.3)
1/16in (1.6 mm), DC+ 5.1 (200) 23-28 230 3.7 (8.1) 3.0 (6.7)
As-Welded with 25(1) 6.4 (250) 24-29 255 4.8 (10.6) 4.1 (9.1) 85-88
100% CO, 7.6 (300) 25-30 300 55 (12.1) 46 (10.2)
10.2 (400) 26-31 360 6.7 (14.8) 5.8 (12.8)

) Typical all weld metal. ? Measured with 0.2% offset.  See test results disclaimer *“ To estimate ESO, subtract 1/4 in. (6.0 mm) from CTWD.
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FLUX-CORED (FCAW-G) WIRE

ULTRACORE® SR-12M

Mild Steel, All Position = AWS E71T-12MJ-H8, E71T12-M21A5-CS2-H8

KEY FEATURES
» Capable of meeting 20 ftalbf @ -50°F in both the
as-welded and stress relieved conditions

= A premium arc performance make UltraCore® SR-12M
easy to use for welders of all skill levels

= ProTech® foil bag packaging

WELDING POSITIONS
All

SHIELDING GAS

75 - 80% Argon / balance CO,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING

Diameter
in (mm)

0.045 (1.1)
0.052 (1.3)
1716 (1.6)

CONFORMANCES

AWS A5.20:
AWS A5.36:

ASME SFA-5.20:
CWB / CSA W48-06:

TYPICAL APPLICATIONS

= General Fabrication
= Offshore Industry

» Petrochemical

331b (15 kg)
Fiber Spool

ED034529
ED034530
ED034531

E71T-12M-JH8

E71T12-M21A5-CS2-H8,
E71T12-M21P5-(CS2-H8

E71T-12M-JH8
E491T-12MJ-H8
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MECHANICAL PROPERTIES!"

FLUX-CORED (FCAW-G) WIRE

Yield Tensile Charpy V-Notch
Strength®@ Strength Elongation J (ft=1bf)
MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -46°C (-50°F)
Requirements
AWS A5.20 - E71T-12M-JH8
As-welded with 75-80% Ar / Balance CO, 480-620 (70-90 27 (20) min -
AWS A5.36 - E71T1-M21A5-CS2-H8 ) )
As-Welded with 75%-80% Ar/ Balance CO, 400 (58)min | 4g0-655 (70-95) | 22 Min - 27(20) min
AWS A5.36 - E71T1-M21P5-CS2-H8
Stress Relieved 1hr @ 620°C (1150°F) with 75%-80% 480-655 (70-95) - 27 (20) min
Ar/ Balance CO,
Test Results®
As-Welded with 75%-80% Ar/ Balance CO, 500 (73) 590 (86) 25 134 (99) 125(92)
Stress-Relieved 1 hr @ 620°C (1150°F) with 75%-80% 440 (64) 545 (79) 33 - 117 (86)
Ar/ Balance CO,
DEPOSIT COMPOSITION™
Diffusible Hydrogen
%C %Mn %Si %S %P %Ni (mL/100g weld deposit)
Requirements
AWS A5.20 - E71T-12M-JH8
As-Welded with 75-80% Ar / Balance CO, 0.12 1.60 0.90 0.03max | 0.03 max 0.50 8
AWS A5.36 - E71T1-M21A5-CS2-H8 max max max 0.030 max | 0.030 max max max
E71T1-M21P5-CS2-H8
Test Results®
As-Welded with 75% Ar / 25% CO, 0.06 1.45 0.44 0.008 0.014 0.01 56
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (Amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
3.8 (175) 20-25 140 1.8 (4.0) 1.6 (3.5)
5.7 (225) 21-26 150 2.3 (5.1) 2.0 (4.5)
0.045in (1.1 mm), DC+ 6.4 (250) 22-27 170 2.6 (5.7) 2.2 (4.8)
As-Welded with 25(1) 7.6 (300) 23-28 200 35 (7.7) 3.1 (6.8) 85-88
75% Ar / 25% CO, 10.2 (400) 24-29 220 4.2 (9.2) 3.5 (7.8)
12.7 (500) 26-32 260 5.1 (11.2) 45 (9.9)
15.2 (600) 27-33 270 6.2 (13.7) 5.3 (11.7)
. 3.8 (150) 20-25 150 2.0 (4.5) 18 (3.9)
O'Oii_'\'}v(;lg’e?v”;i)t'hDC* 25(1) 6.4 (250) 24-29 235 34 (7.5) 29 (6.5) 65 68
75% Ar / 25% CO 8.9 (350) 28-32 295 4.7 (10.5) 4.1 (9.1
° t2 11.4 (450) 29-34 330 6.1 (13.5) 53 (11.7)
3.8 (150) 21-26 200 29 (6.3) 2.5 (5.5)
1/16in (1.6 mm), DC+ 5.1 (200) 22-27 245 3.8 (8.4) 2.9 (6.4)
As-Welded with 25(1) 6.4 (250) 24-29 285 4.8 (10.6) 4.1 (9.1) 85-88
75% Ar / 25% CO, 7.6 (300) 26-31 325 5.8 (12.7) 49 (10.9)
8.9 (350) 28-33 340 6.7 (14.7) 5.8 (12.8)

) Typical all weld metal. ? Measured with 0.2% offset. © See test results disclaimer *“ To estimate ESO, subtract 1/4 in. (6.0 mm) from CTWD.
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ULTRACORE’ TC 30

Mild Steel, All Position = AWS E71T-9C-H8, E71T1-C1A2-CS1-H8

KEY FEATURES CONFORMANCES
» Designed for welding TC-128 base material and achieving AWS A5.20: E71T-1C-H8
impact properties down to -30°F in both the as-welded E71T-9C-H8
and stress-relieved conditions AWS A5.36: E71T1-C1A2-CS1-H8

» Fast freezing slag for a flat bead shape and increased

productivity in all positions TYPICAL APPLICATIONS
= Weld in all positions with a single setting

= Wide operating range for excellent operator appeal across » Tank Car & Rail Car Fabrication

all skill levels = Applications using TC-128 base material

» Low fume generation rates and low spatter levels » General fabrication

WELDING POSITIONS
All

SHIELDING GAS

100% CO,
Flow rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 331b(15 kg) 50 Ib (22.7 kg) 600 Ib (272 kg)
in (mm) Fiber Spool Fiber Spool Accu-Trak® Drum
0.045 (1.1) ED036354 ED036310 ED036436
0.052 (1.3) ED036355 ED036311 -
1/16 (1.6) ED036356 ED036312 ED036437

MECHANICAL PROPERTIES™"

Yield Tensile Charpy V-Notch
Strength®® Strength Elongation  (ft=lbf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F) @ -29°C(-20°F)
Requirements ; i
AWS A5.20: E71T-1C-H8, E71T-9C-H8 400 (58) min ‘*(87%'55535 22 min 27(20) min 27(20) min
AWS A5.36: E71T1-C1A2-CS1-H8 Not Specified 27 (20) min
Test Results® 540-550 585-600 8-29 40-110 30-85
As-Welded with 100% CO, (78-81) (85-87) (28-80) (20-64)

" Typical all weld metal. ¥ Measured with 0.2% offset. ' See test results disclaimer.

D-67 | www.lincolnelectric.com



FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

Diffusible Hydrogen
%C %Mn %Si %S %P %B (mL/100g weld deposit)
Requirements
AWS A5.20: E71T-1C-H8, E71T-9C-H8 | 012 max | 175 max | 090 max | o0 | 003 max ; qut ] 8.0 max
ecirie
AWS A5.36: E71T1-C1A2-CS1-H8 0.03 max 0.03 max P 8 max
3]
T"Ait_\rf\feﬁgétg(\;,ith 100% CO, 0.03 142 039 0.01 001 | 0.004-0.006 3-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (Volts) (Amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 24-29 115 1.8(3.9) 1.5(3.4)
6.4 (250) 25-30 140 25(5.6) 2.2 (4.8)
19 (3/4) 7.6 (300) 26-31 155 3.1(6.8) 26(5.8)
8.9 (350) 26-31 170 36(7.9) 3.1(6.8)
0.045in (1.1 mm), DC+ 10.2 (400) 26-31 185 £4.1(9.0) 3.5(7.8) 85-88
100% CO, 11.4 (450) 27-32 200 4.6(10.1) 4.0(88)
12.7 (500) 27-32 215 5.1(11.3) 4.4(9.8)
25(1) 14.0 (550) 28-33 230 5.6 (12.4) 4.9(10.8)
15.2 (600) 28-33 245 6.1(13.5) 53(11.7)
3.8(150) 24-29 140 2.1(4.7) 1.7(3.8)
19 (3/4) 5.1(200) 25-30 160 29(6.3) 2.4(5.2)
6.4 (250) 26-31 180 35(7.8) 3.0(6.5)
7.0(275) 26-31 195 39(85) 3.3(7.2)
0.052in (1.3 mm), DC+ 7.6 (300) 27-32 205 4.3(9.4) 36(7.9) 85-88
100% CO, 8.9 (350) 27-32 225 5.0(11.0) 4.2(9.2)
25(1) 9.5(375) 27-32 235 5.3(11.7) 4.5 (9.9)
10.8 (425) 27-32 255 6.0(13.3) 5.1(11.2)
12.1(475) 28-33 275 6.8(14.9) 5.7(12.6)
12.7 (500) 28-33 290 7.1(15.6) 6.0(13.3)
3.8(150) 23-28 200 29(6.4) 2.4(5.3)
4.4 (175) 24-29 215 3.4(7.5) 2.9(6.3)
19 (3/4) 5.1 (200) 24-29 230 39(85) 3.3(7.2)
5.7 (225) 24-29 245 4.4, (9.6) 3.7(8.1)
1/16in (1.6 mm), DC+ 6.4 (250) 25-30 255 4.8(10.6) 4.1(9.1) 85-88
100% CO,
7.6 (300) 25-30 285 5.8(12.7) 4.9(10.9)
25(1) 8.3(325) 26-31 300 6.3(13.8) 5.4(11.9)
8.9 (350) 26-31 310 6.7 (14.8) 58(12.8)
10.2 (400) 27-32 340 7.7 (16.9) 6.7 (14.7)

) Typical all weld metal. ? Measured with 0.2% offset. * See test results disclaimer “ To estimate ESO, subtract 1/4 in. (6.0 mm) from CTWD.
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OUTERSHIELD® 71M

Mild Steel, All Position = AWS E71T-9C-J, E71T-SM-J, E71T1-C1A4-CS1-H16, E71T1-M21A4-CS1-H16

KEY FEATURES CONFORMANCES
= Dual classified for both 100% CO, and 75% Argon / AWS A5.20: E71T-1C-J, E71T-9C-)
25% CO, mixed gas E71T-1M-J, E71T-SM-]
AWS A5.36: E71T1-C1A4-CS1-H16

» Exceeds impact requirements at -40°C (-40°F)
E71T1-M21A4-CS1-H16
E71T-1C-), E71T-9C-)
E71T-1M-J, E71T-9M-]

» High travel speeds
. ) . ASME SFA-A5.20:
= Spray like transfer with minimal spatter

» Rod based manufacturing for industry leading wire ABS*: 3YSAH15
stiffness and feedability Lloyd’s Register: 3YS H15
= Increased rigidity allows for easy manual break-off DNV Grade: N'YMS H10
BV Grade: SA3YH (CO, only)

CWB/CSA W48-06:
EN ISO 17632-B:

E491T-9, E491T-9M

T4S4T1-1MA-H15
T494T1-1CA-H15

MIL-71T-1C, MIL-71T-1M

SHIELDING GAS

100% CO,
75% Argon / 25% CO,

Flow Rate: 40 - 50 CFH MIL-E-24403/1:

*Only for 0.045, 0.052 and 1/16 in. diameters

WELDING POSITIONS TYPICAL APPLICATIONS

All, except vertical down

= Bridge, ship, & barge » Structural fabrication

= General fabrication = Offshore applications

= Machinery fabrication
DIAMETERS / PACKAGING

Diameter 101b (4.5 kg) 251b (11.3 kg) 33 1b (15 kg) 50 Ib (22.7 kg)
in  (mm) Plastic Spool Plastic Spool Steel Spool Coil

0.035 (0.9) ED026804 ED026805
0.045 (1.1) ED020836 ED022659 ED0O30007 ED020844
0.052 (1.3) ED022660 ED0O30008 ED020845

1/16 (1.6) ED022661 EDO30009 ED020846

Diameter 300 1b (136 kg) 500 Ib (227 kg) 600 1b (272 kg)
in (mm) Speed-Feed® Reel Accu-Trak® Drum Speed-Feed® Reel

0.035 (0.9)
0.045 (1.1) ED027364
0.052 (1.3) ED029778

1/16 (1.6) ED020848 ED029779 ED020851

MECHANICAL PROPERTIES"
Yield Tensile Charpy V-Notch
Strength® Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @-18°C(0°F) | @-29°C(-20°F) | @ -40°C (-40°F)
Requirements
AWS E71T-1C-J / E71T-1M-) 400 (58) 480-655 22 27 (20) min - 27 (20) min®@
AWS E7’|T-9C-J / E71T-9M-) min (70—95) min _ 27 (20) min 27 (20) min®@
Test Results®

As-Welded with 500-570 560-630 27-29 176-190 176-190 130-163
100% CO,and 75% Argon/25% CO, (72-83) (81-91) (130-140) (130-140) (96-120)

@Electrodes with the optional supplemental designator “J” shall meet the minimum Charpy V-Notch impact energy requirement for its classification at a test temperature of 10 °C lower than the test
temperature for its classification.
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P
Requirements
AWS E71T-1C-) / E71T-1M-] 0.12 1.75 0.90 0.03 0.03
AWSE71T-9C-) / E71T-SM-) max max max max max
Test Results®
As-Welded with 100% CO,and 75% Argon/25% CO, 0.05-0.07 1.04-1.60 0.25-0.50 <0.01 <0.01
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas'” mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
5.1 (200) 20-23 95 13 (2.8) 1.1 (2.8) 85
6.4 (250) 21-24 115 16 (3.5) 1.4 (3.5) 85
7.6 (300) 22-25 130 19 (4.2) 16 (4.2) 86
0.035in (0.9 mm), DC+ 19-25 89 (350) 23-26 150 22 (L9 19 (4.9) 86
100% CO, (3/4-1) 10.2  (400) 24-27 160 26 (56) 22 (56) 86
12.7 (500) 26-29 185 32 (7.0 27 (7.0 86
15.2  (600) 28-31 200 3.8 (8.4) 33 (84) 86
17.8 (700) 30-33 215 44 (9.8) 38 (9.8) 86
5.1 (200) 23-26 165 2.1 (4.6) 18 (3.9) 83
6.4 (250) 24-27 190 26 (58) 22 (L8) 84
7.6 (300) 25-28 220 3.1 (6.9) 26 (58) 84
0.045in (1.1 mm), DC+ 19-25 89 (350) 26-29 245 3.7 (81) 3.1 (6.8) 84
100% CO, (3/4-1) 10.2  (400) 26-29 265 42 (9.2) 35 (7.8) 84
12.7 (500) 28-31 295 52 (11.5) 4.4 (9.7) 84
15.2  (600) 30-33 315 63 (13.8) 53 (11.7) 85
17.8  (700) 32-35 325 73 (16.1) 6.2 (13.7) 85
3.8 (150) 22-25 150 21 (47) 1.7 (3.8) 81
5.1 (200) 23-26 180 28 (6.2) 23 (5.1) 83
6.4 (250) 24-27 210 35 (7.7) 29 (6.5) 83
0.052in (1.3 mm), DC+ 19-25 7.6 (300) 25-28 235 42 (9.3) 35 (78) 84
100% CO, (374-1) 89 (350) 27-30 265 49 (10.8) 42 (9.1) 84
11.4  (450) 29-32 305 63 (13.9) 54 (11.8) 85
12.7 (500) 30-33 325 7.0 (15.5) 6.0 (13.2) 85
15.2  (600) 33-36 360 8.4 (186) 7.2 (15.8) 85
3.2 (125) 23-26 205 25 (5.4) 20 (4.5) 82
3.8 (150) 24-27 225 3.0 (6.5) 2.4 (5.4) 82
. 5.1 (200) 25-28 260 40 (87) 33 (7.2) 83
1718 g (()10'5 ?Om)' be+ (13?;5?) 64 (250) 26-29 295 49 (109) 41 (9.1) 83
e 7.6 (300) 28-31 330 59 (13.0) 5.0 (10.9) 84
10.2  (400) 30-33 395 7.9 (17.4) 6.6 (14.6) 84
12.7 (500) 33-36 445 9.9 (21.7) 83 (183) 84

(Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “\When welding under mixed gas, decrease voltage. “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.

NOTE: This product contains micro-alloying elements.
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OUTERSHIELD’ 71 ELITE

Mild Steel, All Position = AWS E71T-9C-H8, E71T-O9M-H8, E71T1-C1A2-CS51-H8, E71T1-M21A2-CS1-H8

KEY FEATURES CONFORMANCES
= Smooth arc transfer and low spatter AWS A5.20: E71T-1C-H8, E71T-9C-H8,
= Designed for welding with either 100% CO, E71T-1M-H8, E71T-SM-H8
or 75-82% Argon/balance CO, shielding gases AWS A5.36: E71T1-C1A2-C51-H8,
» Good bead appearance E71T1-M21A2-C51-H8
, . ) ASME SFA-A5.20: E71T-1C-H8, E71T-9C-H8,
= Fast freezing slag for out-of-position welding E71T-1M-HS E71T-9M-H8
= Meets AWS D 1.8 seismic lot waiver requirements ABS: 3SA, 3YSAH10
DNV Grade: H'YMS H10
GL: 3YH10S
WELDING POSITIONS LR: 3YS H10
All CWB/CSA W48-06: E491T-9-H8, E491T-9M-H8
SHIELDING GAS
100% CO, TYPICAL APPLICATIONS
75 -82% Argon / Balance (O, » Shipbuilding, barges and offshore platforms
Flow Rate: 40 - 50 CFH )
= Heavy equipment
= Structural fabrication
» General fabrication
DIAMETERS / PACKAGING
Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg) 60 1b (27.2 kg) 600 Ib (272 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Steel Spool Coil Accu-Trak® Drum
0.045 (1.1) ED029418 ED029201 ED029202
0.052 (1.3) ED029419 ED029204 ED029205
1/16 (1.6) ED029206 ED029207 ED029387
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FLUX-CORED (FCAW-G) WIRE

MECHANICAL PROPERTIES"

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F) @ -29°C(-20°F)
Requirements
AWS E71T-1C-H8, E71T-9C-H8 : : 27 (20) min -
! 400 (58 485-655 (70-95 22
AWS E71T-1M-H8, E717-9M-Hg (58)min (7093 mn - 27 (20) min
Typical Results®
As-Welded with 100% CO, 545-565 (79-82) 585-615 (85-90) 28 74-83 (55-61) 58-64 (43-47)
As-Welded with 75% Ar/25% CO, 585-595 (85-87) 625-630(91-92) 25-28 92-99 (68-73) 70-83 (52-61)
DEPOSIT COMPOSITION"
%C %Mn %Si %S %P
Requirements
AWS E71T-1C-H8, E71T-9C-H8 0.12 1.75 0.90 0.03 0.03
AWS E71T-1M-H8, E71T-9M-H8 max max max max max
Typical Results®
As-Welded with 100% CO, 0.01-0.04 1.41-1.50 0.44-0.60 <0.01 <0.01
As-Welded with 75% Ar/25% CO, 0.02-0.04 1.55-1.65 0.56-0.75 <0.01 <0.01

TYPICAL OPERATING PROCEDURES

Diameter, Polarity cTwD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
45 (175) 21-24 130 1.7 (38) 15 (3.3) 87
6.4 (250) 23-26 155 24 (5.4) 2.1 (4.7) 87
_ 7.6 (300) 24-27 180 29 (6.4) 25 (5.6) 87
0-0;*;:%1/-12;/:“86[)“ 19 (3/4) 89 (350) 25-28 205 34 (76) 30 (66) 87
2 102 (400) 26-29 230 40 (8.7) 35 (7.6) 87
128 (500) 27-30 260 5.0 (10.9) 43 (95) 87
153 (600) 28-31 290 60 (13.1) 52 (11.4) 87
38 (150) 21-24 150 2.1 (4.6) 18 (3.9) 86
5.1 (200) 22-25 180 28 (6.1) 24 (5.2) 86
0.052in (1.3 mm), DC+ 19 (3/2) 6.4 (250) 23-26 210 34 (76) 30 (65) 86
75% Ar / 25% CO, 7.6 (300) 24-27 240 48 (10.6) 41 (7.8) 86
102 (400) 26-28 315 62 (13.7) 54 (10.5) 86
128 (500) 28-31 335 69 (15.2) 6.0 (13.1) 86
32 (125) 21-24 190 24 (52) 20 (4.4) 85
38 (150) 22-25 205 28 (62) 24 (53) 85
1/16 (1.6 mm), DC+ 19 (3/8) 5.1 (200) 22-26 240 38 (83) 32 (7.0 85
75% Ar / 25% CO, 6.4 (250) 23-27 290 47 (103) 40 (88) 85
7.6 (300) 24-28 325 56 (12.4) 48 (105) 85
102 (400) 27-31 400 75 (16.5) 6.4 (14.0) 85

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “\When welding under CO,, increase voltage by 1 Volt. “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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MUREX® 71

Mild Steel, All Position = AWS E71T-1C, E71T-1M

KEY FEATURES CONFORMANCES
» Fast freezing slag for out-of-position welding AWS A5.20: E71T-1C, E71T-1M
« Designed for welding with either 100% CO, or ASME SFA-A5.20: E71T-1C, E71T-1M

75% Argon/25% CO, shielding gases

» Premium arc performance and bead appearance

TYPICAL APPLICATIONS
WELDING POSITIONS

All

= General fabrication

SHIELDING GAS

100% CO,
75% Argon / 25% CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 331b (15 kg)
in (mm) Spool*
0.045 (1.1) ED036651
1/16 (1.6) ED036652

*Spool may be plastic or fiber.

MECHANICAL PROPERTIES" - As Required per AWS A5.20

Yield Tensile Charpy V-Notch
Strength®? Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -18°C (0°F)
Requirements®
AWS E71T-1C 400 (58) min 480-655 (70-95) 22 min 27 (20) min
AWS E71T-1M Not Specified
Typical Results®
As-Welded with 100% CO, 570-600 (82-87) 570-600 (82-87) 26-28 38-95 (28-70)
As-Welded with 75% Ar/ 25% CO, 570-610 (82-88) 570-600 (82-87) 24-26 62-111 (46-82)

Typical all weld metal. ?Measured with 0.2% offset. ¥See test results disclaimer “/As-Welded with 100% CO,.
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION' - As Required per AWS A5.20

%C %Mn %Si %S %P
Requirements®
AWS E71T-1C 0.12 max 1.75 max 0.90 max 0.03 max 0.03 max
AWS E71T-1M
Typical Results®
As-Welded with 100% CO, 0.05 1.40 0.45 0.01 0.016
As-Welded with 75% Ar/ 25% CO, 0.04 1.49 0.56 0.01 0.017
TYPICAL OPERATING PROCEDURES
Wire Feed Approx. Melt-Off Deposition
Diameter, Polarity CTWD® Speed Voltage Current Rate Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
All Positions
4.4 (175) 20-25 135 18 (4.0) 16 (3.5)
6.4 (250) 21-26 150 26 (5.7) 23 (5.0)
7.6 (300) 22-27 165 3.1 (68) 2.7 (6.0)
0.045in (1.1 mm), DC+ 89 (350) 23-28 190 36 (80) 32 (7.0
As-Welded with 25(1) 10.2  (400) 24-29 205 4.1 (9.1) 3.6 (80) 85-88
75% Ar/ 25% CO, Flat & Horizontal
11.4  (450) 25-30 200 46 (10.3) 4.1 (9.0
12.7 (500) 26-31 215 5.1 (11.4) 45 (10.0)
140 (550) 27-32 230 56 (12.5) 5.0 (10.9)
15.2  (600) 27-33 245 6.1 (13.7) 5.4 (11.9)
All Positions
3.8 (150) 20-25 155 20 (4.5) 18 (3.9)
5.1 (200) 21-26 165 2.7 (6.0 2.4 (5.2)
6.4 (250) 22-27 190 3.4 (7.5) 29 (6.5)
0,052 in (1.3 mm), DC+ 7.6 (300) 23-28 215 41 (9.0 35 (78
As-Welded with 25(1) 89 (350) 24-29 235 4.7 (105) 41 (9.1) 85-88
75% Ar/ 25% CO, Flat & Horizontal
9.5 (375) 25-30 255 51 (11.2) 4.4 (9.8)
10.8 (425) 27-31 275 58 (12.7) 50 (11.1)
121 (475) 28-33 295 6.4 (14.2) 56 (12.4)
12.7 (500) 29-35 325 6.8 (15.0) 59 (13.0)
All Positions
3.2 (125) 20-25 195 2.4 (5.3) 2.1 (4.6)
4.4 (175) 21-26 215 33 (7.4) 29 (6.4)
5.1 (200) 22-27 235 3.8 (8.4) 33 (7.3)
1/161in (1.6 mm), DC+ 5.7 (225) 23-28 265 43 (9.5) 3.7 (82)
As-Welded with 25 (1) 6.4 (250) 24-29 285 48 (10.5) 42 (9.2) 85-83
75% Ar/ 25% O, Flat & Horizontal
7.6 (300) 25-31 315 57 (12.6) 50 (11.0)
83 (325) 25-32 335 6.2 (13.7) 54 (11.9)
89 (350) 26-33 365 6.7 (14.7) 58 (12.8)
10.2  (400) 28-35 405 76 (16.8) 6.6 (14.6)

"Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 100% CO,. *'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE: This product contains micro-alloying elements. Additional information available upon request.
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ULTRACORE’ 70C

Mild Steel, Flat & Horizontal =« AWS E70T-9C-H8, E70T1-C1A2-CS1-HS8

KEY FEATURES CONFORMANCES
= High deposition in the flat and horizontal positions AWS A5.20: E70T-1C-H8, E70T-9C-H8
= Low fume generation rates AWS A5.36: E70T1-C1A2-CS1-H8
= Designed for welding with 100% CO, shielding gas ASME SFA-AS.20: E70T-1C-H8, E70T-9C-H8
Prem ; d bead ABS: 2YSAH10
= Premium ar.c per ormanc'e and bead appearance CWB/CSA W48-06: £492T-9 H8
= ProTech” foil bag packaging EN ISO 17632-B: T493T1-0CA-H10
FEMA 353
AWS D1.8

WELDING POSITIONS

Flat & Horizontal
TYPICAL APPLICATIONS

SHIELDING GAS » Structural fabrication

= Heavy equipment

100% CO2 Shiobuildi
Flow Rate: 40-55 CFH * ~hipburiding
DIAMETERS / PACKAGING
Diameter 50 Ib (22.7 kg) 500 Ib (227 kg) 500 Ib (227 kg)
in (mm) Coil Accu-Trak® Drum Speed-Feed® Drum
1716 (1.6) ED032978 ED033064
5/64 (2.0) ED032977 ED033065
3/32 (2.4) ED032941 ED033066
MECHANICAL PROPERTIES"
Yield Tensile Charpy V-Notch
Strength®@ Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) % @-18°C(0°F) @ -29°C(-20°F)
Requirements®” 20)
_1C- _9(C- 27 (20) min
AWS AS5.20 E70T-1C-H8, E70T-9C-H8 400 (58) min 480-655 (70-95) 22 min 27 (20) min
AWS A5.36 E70T1-C1A2-CS1-H8 -
Typical Results®
As-Welded with 100% CO, 485-520 (70-75) 555-590 (81-86) 28-30 47-72 (35-53) 28-47(21-35)

M Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 100% O,

D-75 | www.lincolnelectric.com



FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

Diffusible Hydrogen
%C %Mn %Si %S %P (mL/100g weld deposit)
Requirements®
AWS A5.20 E70T-1C-H8, E70T-9C-H8 0.12 max 1,75 max 0.90 max 0.03 max 0.03 max 8.0 max
AWS A5.36 E70T1-C1A2-CS1-H8 0.030 max 0.030 max 8 max
Typical Results®
As-Welded with 100% CO, 0.04-0.05 1.46-1.59 0.54-0.59 =0.01 <0.01 5-8
TYPICAL OPERATING PROCEDURES - Flat & Horizontal
Diameter, Polarity cTwD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
3.2 (125) 23-27 170 2.4 (5.3) 21 (4.7)
5.1 (200) 24-28 225 38 (8.4) 32 (7.1)
1/16in (1.6 mm), DC+ 25(1) 6.4 (250) 25-30 260 48 (10.5) 41 (9.0 84 -89
100% CO 7.6 (300) 27-31 280 57 (12.6) 49 (10.8)
2 95 (375) 28-32 320 7.1 (15.7) 6.1 (13.5)
3.2 (125) 23-27 230 3.8 (8.4) 32 (7.1)
4.4 (175) 24-29 305 5.4 (11.8) 46 (10.1)
25(1) 5.7 (225) 25-30 365 6.8 (15.0) 59 (13.0) 84 -88
5/64 in (2.0 mm), DC+ 6.4 (250) 26-32 385 7.7 (16.9) 6.5 (14.3)
100% CO, 7.6 (300) 27-33 420 9.0 (19.8) 7.8 (17.2)
83 (325) 29-34 450 99 (21.7) 87 (19.0)
3.2 (125) 26-33 350 5.4 (11.9) 4.7 (10.3)
25(1) 5.1 (200) 27-34 500 86 (19.0) 7.6 (16.7)
. 87 -89
3/32in (2.4 mm), DC+ 6.4 (250) 29-35 570 106 (23.3) 9.4 (20.8)
100% CO, 31(11/4) 7.6 (300) 31-37 630 13.1 (28.8) 114 (25.1)
83 (325) 32-38 720 143 (31.5) 124 (27.2)

"Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 100% CO,. *'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.

www lincolnelectriccom | D-76



ULTRACORE’ 70M

Mild Steel, Flat & Horizontal =« AWS E70T-9M-HS8, E70T1-M21A2-CS1-H8

KEY FEATURES CONFORMANCES

= High deposition in the flat and horizontal positions AWS A5.20: E70T-1M-H8, E70T-SM-H8

= Designed for welding with 75-80% Argon / Balance AWS A5.36: E70T1-M21A2-C51-H8
(O, shielding gas

= Low fume generation rates TYPICAL APPLICATIONS

» Excellent operator appeal and slag detachability
) , = Structural fabrication

= ProTech® foil bag packaging

« H i t

= Flat bead profile for excellent bead stacking eavy equipmen

= Shipbuilding
WELDING POSITIONS SHIELDING GAS
Flat & Horizontal 75-80% Argon / Balance CO,

Flow Rate: 45-55 CFH

DIAMETERS / PACKAGING

Diameter 50 Ib ( 22.7kg) 500 Ib (227 kg) 500 Ib (227 kg)
in (mm) Coil Accu-Trak® Drum Speed-Feed® Drum
1/16 (1.6) ED035847 ED036638
5/64 (2.0) ED035848 ED036637
3/32 (2.4) ED035849 ED036636

MECHANICAL PROPERTIES"

Yield Tensile Charpy V-Notch
Strength® Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F)
Requirements®
AWS A5.20 E70T-1M-H8, E70T-9M-H8 . : ;
400 (58) min 480-655 (70-95) 22 min 27 (20) min
AWS A5.36 E70T1-M21A2-CS1-H8
Typical Results®
As-Welded with 75% Ar/ 25% CO, 575-580 (83-84) 635-660 (92-95) 25-27 39-121(29-89)

Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 75%-80% Ar/ Balance CO,
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P
Requirements®
AWS A5.20 E70T-1M-H8, E70T-9M-H8 0.12 max 1.75 max 0.90 max 0.03 max 0.03 max
AWS A5.36 E70T1-M21A2-CS51-H8 0.030 max 0.030 max
Typical Results®
As-Welded with 75% Ar/ 25% CO, 0.06-0.07 1.53-1.56 0.58-0.60 0.009 0.013
. Diffusible Hydrogen
el Ll S L (mL/100g weld deposit)
Requirements® 8.0 max
AWS A5.20 E70T-1M-H8, E70T-9M-H8 0.50 max 0.30 max 0.20 max 0.08 max
AWS A5.36 E70T1-M21A2-CS1-H8 8 max
Typical Results® _
As-Welded with 75% Ar/ 25% CO, 0.03 0.01 0.07 0.03 7

TYPICAL OPERATING PROCEDURES - Flat & Horizontal

Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate
Shielding Gas mm (in) m/min (ipm) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr)
) 3.2(125) 22-26 160 2.2 (4.8) 2.0 (4.4)
o {16 mm) DC 25 (1) 6.4 (250) 2u-28 260 45(9.9) 40(88)
75-80% Argon / Balance CO, 9.5(375) 27-31 345 6.8(14.9) 6.0(13.2)
) 25(1) 3.2(125) 22-26 255 3.7(8.1) 3.2(7.1)
5/64in (2.0 mm), DC+ 5.7 (225) 24-28 380 6.6 (14.6) 5.6 (12.4)
75-80% Argon / Balance CO,
31(11/4) 8.3(325) 26-31 415 8.9(19.5) 7.5(16.4)
25(1) 3.2(125) 26-30 340 5.1(11.3) 4.7 (10.3)
3/32in (2.4 mm), DC+
75-80% Argon / Balance CO, | 39 (1 1/4) 5.1(200) 27-32 450 83(183) 7.4(16.3)
6.4 (250) 30-36 615 12.5(27.5) 10.7 (23.6)

(Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer “/As-Welded with 75%-80% Ar/ Balance’ CO, ©'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 75C

Mild Steel, Flat & Horizontal =« AWS E70T-5C-JH4, E70T5-C1A4-CS1-H4

KEY FEATURES CONFORMANCES

= High deposition in the flat and horizontal positions AWS A5.20: E70T-5C-JH4

= Ha diffusible hydrogen levels AWS AS.36: E70T5-C1A4-C51-HA
» Designed for welding with 100% CO, shielding gas Ié\?\ll\gECSSFI-I\-\\-I\,-I\l?SZ-(())G EZZ;_T?EJ_JI:'L?

= Premium arc performance and bead appearance EN ISO 17632-B: TLOLTS-0CA-H5

» ProTech® foil bag packaging

WELDING POSITIONS TYPICAL APPLICATIONS

Flat & Horizontal , ) L
= Highly restrained joints
= Heaving equipment
SHIELDING GAS = Mining
100% CO, » Hard to weld base metals
Flow Rate: 40-55 CFH = Thick steel sections in structural fabrication

DIAMETERS / PACKAGING

Diameter 50 Ib (22.7 kg)
in (mm) Coil
1/16 (1.6) ED032974
5/64 (2.0) ED032975
3/32 (2.4) ED032940
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FLUX-CORED (FCAW-G) WIRE

MECHANICAL PROPERTIES"

Yield Tensile Charpy V-Notch
Strength®® Strength Elongation J (ft=lbf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F) @ -40°C(-40°F)
Requirements® - AWS E70T-5C-JH4 400 (58) min 480-655 (70-95) 22 min 27 (20) min 27 (20) min
Typical Results®
As-Welded with 100% CO, 465-510 (68-74) 545-580 (79-84) 29-32 91-142 (67-105) 53-113(39-83)
DEPOSIT COMPOSITION®™
Diffusible Hydrogen
%C %Mn %Si %S %P (mL/100g weld deposit)
Requirements® - AWS E70T-5C-JH4 0.12 max 1.75 max 0.90 max 0.03 max 0.03 max 4.0 max
Typical Results®
As-Welded with 100% CO, 0.06-0.08 1.51-1.66 0.44-0.53 0.01 0.01 2-4
TYPICAL OPERATING PROCEDURES - Flat & Horizontal
Diameter, Polarity CcTwp® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr  (Ib/hr) (%)
5.1 (200) 29-34 230 4.0 (87) 3.1 (6.9)
6.4 (250) 31-36 270 5.0 (11.0) 3.8 (85)
. 19-25 7.6 (300) 32-37 295 5.9 (13.1) 4.5 (10.0)
1”6'280';5 E”Om)' N E V7 89 (350) 33-38 335 6.9 (152) 55 (12.1)
e 10.2 (400) 33-38 360 79 (17.4) 6.3 (13.9) 76-86
12.7 (500) 35-40 415 9.9 (21.8) 7.9 (17.5)
5.1 (200) 29-34 295 5.7 (12.7) 4.8 (10.5)
. 6.4 (250) 30-35 345 7.2 (15.9) 6.0 (13.2)
5/6“'%20'3 E”Om)' be+ (12_51 13/24) 7.6 (300) 32-37 390 86 (19.0) 7.1 (15.6)
e 89 (350) 33-38 425 10.1 (22.3) 85 (18.7) 82-86
10.2 (400) 34-39 465 11.5 (25.3) 9.9 (21.8)
3.2 (125) 23-28 335 5.5 (12.2) 4.8 (10.7)
. 5.1 (200) 27-32 445 8.8 (19.3) 7.6 (16.7)
3/32'%265/’ E”Om)' bes (1_332/8) 64 (250) 29-34 500 109 (26.1) 96 (21.3)
e 7.6 (300) 31-36 590 13.2 (29.2) 11.8 (26.0) 87-90
83 (325) 32-37 605 14.2 (31.4) 128 (283)

Typical all weld metal. ?Measured with 0.2% offset. “'See test results disclaimer “/As-Welded with 100% CO,. “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ XP70

Mild Steel, Flat & Horizontal =« AWS E70T-9C-H8, E70T1-C1A2-CS1-HS8

KEY FEATURES CONFORMANCES

= High deposition in the flat and horizontal positions AWS A5.20: E70T-1C-H8, E70T-9C-H8

= Low spatter generation ASME SFA-A5.20: E70T-1C-H8, E70T-9C-H8

» Good weld bead Wetting AWS A5.36: E70T1-C1A2-CS51-H8
AWS D1.8

» Excellent slag detachability, even in deep or
narrow grooves

= Wide operating range for great operator appeal TYPICAL APPLICATIONS
across all skill levels

» Structural fabrication

= Heavy equipment
WELDING POSITIONS

Flat & Horizontal SHIELDING GAS

100% CO,
Flow Rate: 40-55 CFH

DIAMETERS / PACKAGING

Diameter 50 Ib (22.7 kg) 500 Ib (227 kg) 500 Ib (227 kg)
in (mm) Coil Accu-Trak® Drum Speed-Feed® Drum
1716 (1.6) ED036431 ED036547
5/64 (2.0) ED036430 ED036642
3/32 (2.4) ED036427 ED036515

MECHANICAL PROPERTIES"

Yield Tensile Charpy V-Notch
Strength®@ Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) % @ -18°C(0°F) @ -29°C(-20°F)

Requirements®
AWS A5.20: E70T-1C-H8, E70T-9C-H8 400 (58) min 480-655 (70-95) 22 min 27 (20) min 27 (20) min
AWS A5.36: E70T-1-C1A2-CS1-H8

Typical Results®
As-Welded with 100% CO, 495-555 (72-81) 570-625 (82-91) 25-29 35-59 (26-44) 27-59 (20-44)

DEPOSIT COMPOSITION®™

Diffusible Hydrogen
%C %Mn %Si %S %P %B (mL/100g weld deposit)
Requirements®
-1C- -9C- 0.03 0.03 80

AWS A5.20 E70T-1C-H8, E70T-5C-H8 0.12 max 1.75 max 0.90 max max max Not Specified max

AWS A5.36 E70T-1-C1A2-CS1-H8 0.030 max | 0.030 max 8 max
Typical Results®

As-Welded with 100% CO, 0.03-0.06 | 1.44-1.64 | 0.49-0.56 <0.008 <0.016 <0.0042 2-4

™ Typical all weld metal.” Measured with 0.2% offset. ¥ See test results disclaimer. * As-Welded with 100% CO,, ' To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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FLUX-CORED (FCAW-G) WIRE

TYPICAL OPERATING PROCEDURES - Flat & Horizontal

Diameter, Polarity cTwp® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
3.2 (125) 26-30 165 24 (5.2) 2.1 (4.6)
19 (3/4) 5.1 (200) 27-31 255 38 (83) 3.4 (7.4)
1/16in (1.6 mm), DC+ 6.4 (250) 27-31 300 48 (10.4) 42 (9.3)
87 -90
100% CO,
25(1) 7.6 (300) 28-32 300 57 (12.5) 51 (11.2)
9.5 (375) 28-32 315 7.1 (15.6) 6.4 (14.1)
3.2 (125) 27-31 260 38 (83) 33 (7.2)
44 (175) 27-31 330 53 (11.7) 4.7 (10.4)
. 5.7 (225) 27-31 390 6.8 (15.0) 6.1 (13.5)
5/64 'q(%ﬁ/j ?om)' DC+ 25(1) 64 (250) 28-32 420 76 (16.7) 68 (15.1) 89-92
e 7.0 (275) 28-32 450 83 (18.4) 7.6 (16.7)
7.6 (300) 28-32 475 9.1 (20.0) 83 (18.2)
83 (325 29-33 500 9.8 (21.7) 9.0 (19.8)
3.2 (125) 28-32 360 54 (12.0) 49 (10.9)
25(1) 5.1 (200) 28-32 490 8.7 (19.2) 7.8 (17.1)
3/32in (2.4 mm), DC+ 64 (250) 29-33 575 109 (24.0) 97 (213)
£ mmj, 88-91
100% €0, 70 (275) 29-33 450 120 (26.5) 106 (23.4)
32(11/4) 7.6 (300) 30-34 575 13.1 (28.9) 115 (25.4)
83 (325 31-35 615 142 (31.3) 125 (27.5)

™ Typical all weld metal.”’ Measured with 0.2% offset. ¥ See test results disclaimer. * As-Welded with 100% CO,. * To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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OUTERSHIELD"® 70

Mild Steel, Flat & Horizontal =« AWS E70T-9C, E70T1-C1A2-CS1-H16

KEY FEATURES CONFORMANCES
» High deposition in the flat and horizontal positions AWS A5.20: E70T-1C-H16,
= Designed for welding with 100% CO, shielding gas E70T-SC-H16
. AWS A5.36: E70T1-C1A2-CS1-H16
» Excellent bead wetting and low spatter
ASME SFA-A5.20: E70T-1C-H16,
= Tolerates mild levels of surface contaminants E70T-9C-H16
= Stiff wire for easy breaking ABS: 2YSA
» ProTech® foil bag packaging DNV Grade: [I'YMS H15
CWB/CSA W48-06: E492T-9 H16
TUV: EN758 T460RC3/
WELDING POSITIONS M3 H10
MIL-E-24403/1: MIL-70T-1C
Flat & Horizontal ISO 17632-B T493T1-0CA-H10
SHIELDING GAS
100% CO,
Flow Rate: 40-55 CFH TYPICAL APPLICATIONS
» Structural fabrication
= Barge fabrication
= Heavy fabrication
= Construction equipment
DIAMETERS / PACKAGING
Diameter 50 Ib (22.7 kg) 600 Ib (272 kg) 600 Ib (272 kg)
in (mm) Coil Speed-Feed"® Reel Speed-Feed® Drum
1716 (1.6) ED012782 ED014588
5/64 (2.0) ED012785
3/32 (2.4) ED012784 ED014120 ED030262
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MECHANICAL PROPERTIES"

FLUX-CORED (FCAW-G) WIRE

Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @-18°C (0°F) @ -29°C(-20°F)
Requirements
AWS E70T-1C 400 (58) 485-655 22 27 (20) min -
AWS E70T-9C min (70-95) min B 27 (20) min
Typical Results®
As-Welded with 100% CO, 525-575(76-83) | 620-635(90-92) 27-28 39-42 (29-31) 31-34(21-25)
Stress Relieved with 100% CO,
for 1Thr@621°C(1150°F) 525(76) 555 (80) 27-28 27 (20) 24(18)
DEPOSIT COMPOSITION™
%C %Mn %Si %S %P
Requirements - AWS E70T-1C, E70T-9C 0.12 max 1.75 max 0.90 max 0.03 max 0.03 max
Typical Results®
As-Welded with 100% CO, 0.08 1.41-1.43 0.64-0.73 0.01 0.01
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr  (Ib/hr) kg/hr  (Ib/hr) (%)
3.2 (125) 23-25 170 2.4 (5.3) 2.1 (4.6) 87
. 5.1 (200) 25-27 235 3.8 (8.5) 3.4 (7.6) 87
1”6'%10'5 ?Om)' DC+ 25(1) 6.4 (250) 25-28 275 4.8 (10.6) 42 (9.2) 87
e 7.6 (300) 27-29 310 5.8 (2.7) 5.0 (11.1) 87
9.5 (375) 29-31 365 7.2 (15.9) 6.4 (14.0) 88
3.2 (125) 23-26 250 3.8 (8.4) 3.2 (7.0 83
4.4 (175) 26-28 350 5.4 (11.8) 45 (10.0) 85
5/64 in (2.0 mm), DC+ 28 5.7 (225) 27-29 375 6.9 (15.2) 5.9 (13.0) 86
100% CO, (1-1/8) 6.4 (250) 29-31 400 7.7 (16.9) 6.5 (14.4) 86
7.6 (300) 30-32 450 9.2 (20.2) 7.9 (17.4) 86
8.3 (325) 31-33 470 9.9 (21.9) 8.5 (18.8) 86
3.2 (125) 24-27 335 53 (11.7) 4.4 (9.8) 84
. 5.1 (200) 28-31 455 8.5 (18.6) 7.3 (16.0) 86
3/32'%20';* ?Om)' be+ (1-312/4) 6.4 (250) 30-32 530 106 (233) 9.2 (20.2) 87
e 7.6 (300) 31-34 590 12.7 (28.0) 11.0 (24.3) 87
8.3 (325) 33-35 615 13.7 (30.3) 12.0 (26.4) 87

Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTW/D.
NOTE: This product contains micro-alloying elements. Additional information available upon request.
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FLUX-CORED (FCAW-G) WIRE

OUTERSHIELD" XLH-70

Mild Steel, Flat & Horizontal =« AWS E70T-9C-H8, E70T1-C1A2-CS1-HS8

KEY FEATURES CONFORMANCES
» Meets AWS D1.8 seismic ot waiver requirements for demand AWS A5.20: E70T-1C-H8, E70T-9C-H8
critical welds AWS A5.36: E70T1-C1A2-CS1-H8
» H8 diffusible hydrogen levels - controlled for high resistance ASME SFA-5.20: E70T-1C-H8, E70T-9C-H8
to hydrogen induced cracking. ABS: 3YSA-H5
FEMA 353

» High deposition rates and excellent fast follow characteristics
AWS D1.8

Stiff wire enables feeding over long distances

Tolerates mild levels of surface contaminants

TYPICAL APPLICATIONS

Designed for welding with CO, shielding gas

= ProTech® foil bag packaging = Structural fabrication
= General fabrication

WELDING POSITIONS = Machinery fabrication

Flat & Horizontal = Heavy equipment

= Seismic applications
SHIELDING GAS

100% CO,
Flow Rate: 40-55 CFH

DIAMETERS / PACKAGING

Diameter 50 Ib (22.7 kg) 500 Ib (227 kg)
in (mm) Coil Speed-Feed® Drum
3/32 (2.4) ED030236 ED030360

NOTE: Speed-Feed® drums require rotation for proper payoff.
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FLUX-CORED (FCAW-G) WIRE

MECHANICAL PROPERTIES™

Requirements

AWS E70T-1C-H8 400 (58) 480-660 22 27 (20) min -

AWS E70T-9C-H8 min (70-95) min 27 (20) min
Typical Results®

As-Welded with 100% CO, 480-530(70-77) 570-620 (82-89) 27-30 61-134 (45-99) 42-107 (31-79)

DEPOSIT COMPOSITION™

Requirements - AWS E70T-1C-H8, E70T-9C-H8 0.12 max 1.75 max 0.90 max
Test Results®
As-Welded with 100% CO, 0.06-0.07 1.40-1.60 0.48-0.58

Requirements - AWS E70T-1C-H8, E70T-9C-H8 0.03 max 0.03 max 8.0 max
Test Results®
As-Welded with 100% CO, <0.01 <0.01 3-6

TYPICAL OPERATING PROCEDURES

3.8 (150)

3/32in. (2.4 mm), DC+ 32 5.1 (200)
100% CO (1-1/4) 6.4 (250)

’ 7.6 (300)

8.3 (325)

23-26
27-30
28-31
30-32
31-33

345
445
510
570
600

6.5 (14.4)
8.7 (19.2)
109 (24.0)
13.1 (28.8)
14.2 (31.2)

(Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.

5.6 (12.4) 86
7.6 (16.8) 87
9.5 (21.0) 87
11.4 (25.2) 87
12.4 (27.3) 87
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ULTRACORE’ 360" C81

Low Alloy, All Position = AWS E81T1-Ni1C-JH4, EB1T1-C1A8-Ni1-H4

KEY FEATURES CONFORMANCES
= Seamless design protects the flux core from environmental AWS A5.29: E81T1-Ni1C-JH4
exposure helping to maintain low diffusible hydrogen and AWS A5.36: ES1T1-C1AS-Ni1-Hs

extend shelf life

» Copper coating offers superior feedability and extended
contact tip life TYPICAL APPLICATIONS

» Low spatter and fume levels for less post-weld clean up « Offshore
and a better work environment .
= Shipbuilding

» Low H4 diffusible hydrogen levels minimize the risk of . Structural

hydrogen induced cracking

' » General Fabrication
= Premium arc performance and bead appearance

WELDING POSITIONS SHIELDING GAS

All 100% CO2
Flow rate: 42-53 CFH

DIAMETERS / PACKAGING

Diameter 27 Ib. (12.2kg)

in (mm) Plastic Spool
0.045 (1.1) ED036173
0.052 (1.3) ED036174
1/16 (1.6) ED036175

MECHANICAL PROPERTIES™

. . Charpy V-Notch
Yield Tensile 1 (Ft=Ibf)
Strength® Strength Elongation
MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -62°C(-80°F)
Requirements
AWS A5.29: EB1T1-Ni1C-JH4 470 (68) min 550-690 (80-100) 19 min 27 (20) min -
AWS A5.36: EB1T1-C1A8-Ni1-Hs4 470 (68) min 550-690 (80-100) 19 min - 27 (20) min
Typical Results®
As-Welded with 100% CO, 495-600 (72-87) 570-655 (83-95) 25-30 83-137(61-101) 31-76(23-56)

(Typical all weld metal. ?’Measured with 0.2% offset. ¥'See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION®™
%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29: EB1T1-Ni1C-JHL 0.12 max 1.50 max 0.80 max 0.030 max 0.030 max 0.80-1.10
AWS A5.36: EB1T1-C1A8-Ni1-H4 1.75 max
Typical Results®
As-Welded with 100% CO, 0.05-0.08 1.20-1.39 0.38-0.48 0.003-0.005 | 0.012-0.015 0.92-1.05
Diffusible Hydrogen
%Cr %Mo %\ %Cu %B (mL/100g weld deposit)
Requirements
AWS A5.29: EB1T1-Ni1C-JH4 0.15 max 0.35 max 0.05 max Not Specified | Not Specified 4.0 max
AWS A5.36: EB1T1-C1A8-Ni1-H4 4 max
Typical Results®
As-Welded with 100% CO, 0.02-0.03 =0.01 =0.01 0.22-0.25 0.003-0.004 1-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
6.4 (250) 24-28 180 26 (5.7) 2.4 (5.3)
7.6 (300) 25-30 200 3.1 (6.8) 29 (6.4)
0.045in (1.1 mm), DC+ 25(1) 8.9 (350) 26-32 225 3.6 (8.0) 3.4 (7.5) 93-95
100% CO, 10.2 (400) 27-33 245 41 (9.1) 39 (8.6)
114 (450) 27-35 265 46 (10.2) L4 (9.7)
12.7  (500) 28-36 290 52 (11.4) 49 (10.8)
5.1 (200) 23-28 200 28 (6.2) 25 (5.5)
0.052in (1.3 mm), DC+ 25(1) 6.4 (250) 26-32 230 35 (7.7) 3.1 (6.9) 88-90
100% CO, 89 (350) 28-33 320 49 (10.8) 44 (9.8)
10.8 (425) 29-36 350 57 (12.6) 5.4 (11.9)
3.8 (150) 23-28 230 3.0 (6.6) 2.7 (6.0
. 5.1 (200) 24-29 280 40 (88) 3.7 (81)
116 '”180'3 rgé“)' DC+ 25(1) 64 (250) 26-32 325 50 (11.0) 47 (103) 90-94
°2 7.6 (300) 28-34 365 6.0 (13.3) 5.7 (12.5)
89 (350) 29-36 405 7.0 (15.5) 6.7 (14.7)

Typical all weld metal. ®'See test results disclaimer. “'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE: This product contains micro-alloying elements. Additional information available upon request.
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ULTRACORE’ 360" M81

Low Alloy, All Position = AWS E81T1-Ni1M-JH4, EB1T1-M21A8-Ni1-H4

KEY FEATURES CONFORMANCES
= Seamless design protects the flux core from environmental AWS A5.29: E81T1-NiTM-JH4
exposure helping to maintain low diffusible hydrogen and AWS A5.36: ES1T1-M21A8-Ni1-Hé

extend shelf life

» Copper coating offers superior feedability and extended
contact tip life TYPICAL APPLICATIONS

» Low spatter and fume levels for less post-weld clean up » Offshore
and a better work environment L
= Shipbuilding

» Low H4 diffusible hydrogen levels minimize the risk of . Structural

hydrogen induced cracking

. = General Fabrication
= Premium arc performance and bead appearance

WELDING POSITIONS SHIELDING GAS

All 80% Ar, 20% CO2
Flow rate: 42-53 CFH

DIAMETERS / PACKAGING

Diameter 27 Ib. (12.2kg)

in (mm) Plastic Spool
0.045 (1.1) ED036176
0.052 (1.3) ED036177
1/16 (1.6) ED036178

MECHANICAL PROPERTIES"

. " Charpy V-Notch
Yield Tensile 1 (Ftalbf)
Strength® Strength Elongation
MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -62°C(-80°F)
Requirements
AWS A5.29: EB1T1-NiTM-JH4 470 (68) min 550-690 (80-100) 19 min 27 (20) min -
AWS A5.36: EB1T1-M21A8-Ni1-Hz 470 (68) min 550-690 (80-100) 19 min - 27 (20) min
Typical Results®
As-Welded with 80% Ar/ 20% CO, 545-595 (79-86) 585-650 (85-94) 25-30 104-155 (77-114) 85-121(63-89)

(Typical all weld metal. ”’Measured with 0.2% offset. “/See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION®™
%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29: EB1T1-Ni1M-JH4 0.12 max 1.50 max 0.80 max 0.030 max 0.030 max 0.80-1.10
AWS A5.36: EB1T1-M21A8-Ni1-H4 1.75 max
Typical Results®
As-Welded with 80% Ar/ 20% o, 0.05-0.07 1.15-1.38 0.27-0.35 0.003-0.005 0.010-0.013 0.89-0.99
Diffusible Hydrogen
%Cr %Mo %\ %Cu %B (mL/100g weld deposit)
Requirements
AWS A5.29: EB1T1-NiTM-JH4 0.15 max 0.35 max 0.05 max Not Specified | Not Specified 4.0 max
AWS A5.36: E81T1-M21A8-Ni1-Hsa 4 max
Typical Results®
As-Welded with 80% Ar/ 20% o, 0.02-0.03 <0.01 <0.01 0.23-0.25 0.003-0.004 1-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
6.4 (250) 23-27 180 26 (5.8) 2.4 (5.3)
7.6 (300) 24-28 195 3.1 (6.9) 29 (6.4)
0.045in (1.1 mm), DC+ 25(1) 89 (350) 25-29 215 3.7 (81) 3.4 (7.5) 00-94
80% Ar/ 20% CO, 10.2  (400) 26-30 235 42 (9.2) 39 (86)
11.4  (450) 27-31 250 4.7 (10.4) 44 (9.7)
12.7 (500) 28-33 275 51 (11.5) 49 (10.8)
5.1 (200) 21-27 205 2.7 (6.0 25 (5.6)
. 6.4 (250) 24-28 235 3.4 (7.5) 3.2 (7.0
O'O‘Eé%‘,'/”A(: /'328?,/mC)bDC+ 25(1) 89 (350 26-30 285 48 (105) 45 (9.8) 92-95
° e 10.8 (425) 27-32 320 58 (12.8) 5.4 (12.0)
12.7 (500) 28-33 350 6.8 (15.0) 6.4 (14.2)
3.8 (150) 21-26 235 3.0 (6.6) 28 (6.2)
. 5.1 (200) 22-27 280 40 (8.8) 3.7 (83)
K 1860'0;‘ (A1r'/62rgo;”é'(§)c+ 25(1) 6.4 (250) 24-29 315 50 (11.0) 47 (10.4) 92-94
’ e 7.6 (300) 25-30 355 60 (13.3) 56 (125)
8.9 (350) 26-31 395 7.0 (15.5) 6.6 (14.6)

(Typical all weld metal. ?'See test results disclaimer. “/To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE: This product contains micro-alloying elements. Additional information available upon request.
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FLUX-CORED (FCAW-G) WIRE

ULTRACORE® 81Ni1A75-H

Low Alloy, All Position = AWS E81T1-Ni1M-JH4, EB1T1-M21A4-Ni1-H4

KEY FEATURES

= Capable of producing weld deposits with impact toughness

exceeding 88 - 123 J (65 - 91 ftalbf) at -40°C (-40°F)

= Designed for welding with 75-85% Argon/ balance CO,
shielding gas

= Premium arc performance and bead appearance
» Meets AWS D1.8 seismic lot waiver requirements
= ProTech® foil bag packaging

= Color match on weathering steel

WELDING POSITIONS
All

SHIELDING GAS

75% - 85% Argon / Balance CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 33 1b (15 kg)

in (mm) Spool**
0.045 (1.1) ED032206, EDO34411*
0.052 (1.3) ED032279
1/16 (1.6) ED032207, ED034413*

*Buy America Product **Spool may be plastic or fiber.

MECHANICAL PROPERTIES"

CONFORMANCES

AWS A5.29:

AWS A5.36:

ASME SFA-A5.29:
ABS:

Lloyd’s Register:
DNV Grade:
CWB/CSA W48-06:

EN ISO 17632-B:
FEMA 353
AWS D1.8

TYPICAL APPLICATIONS

= Bridge fabrication

= Weathering steels

» Offshore

= Structural fabrication

= NACE applications

==

BUY AMERICA

E81T1-NiTM-JH4
E81T1-M21A4-Ni1-H4
E81T1-NiTM-JH4
4YQLB60SA H5

LYLBS H5

IV 46MS H5

ES51T1-NiTM-JH4
(E81T1-Ni1M-JH4)
T554T1-1MA-N2-H5

500 Ib (227 kg)
Accu-Trak® Drum

EDO34412*

Charpy V-Notch

Yield Strength®® Tensile Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F) @ -40°C (-40°F)
Requirements® - AWS E81T1-Ni1M-JH4 470 (68) min 550-690 (80-100) 19 min 27 (20) min 27 (20) min
Typical Results®
As-Welded with 75% Ar/25% CO, 545-595 (79-86) 595-640 (86-93) 24-28 107-142 (79-105) 88-123 (65-91)
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P %Ni
Requirements® - AWS E81T1-Ni1M-JH4 0.12 max 1.50 max 0.80 max 0.030 max 0.030max | 0.80-1.10
Typical Results®
As-Welded with 75% Ar/25% CO, 0.04-0.05 1.26-1.36 0.25-0.29 0.006-0.009 | 0.005-0.008 | 0.86-0.96
Diffusible Hydrogen
%Mo %Cr %\ %B (mL/100g weld deposit)
Requirements® - AWS E81T1-Ni1M-JH4 0.35 max 0.15 max 0.05 max Not Specified 4.0 max
Typical Results®
As-Welded with 75% Ar/25% CO, 0.01 0.04-0.05 0.02-0.03 0.005-0.007 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
44 (175) 22-27 140 1.8 (4.0 1.6 (3.5)
5.1 (200) 23-28 150 2.1 (4.6) 1.8 (4.0)
6.4 (250) 24-29 165 26 (5.7) 23 (5.0
0.045in (1.1 mm), DC+ 7.6 (300) 24-29 190 3.1 (6.8) 2.7 (6.0
75%-85% Ar/ 25(1) 89 (350) 25-30 205 3.6 (80) 32 (7.0 86-88
balance CO, 9.5 (375) 25-30 225 39 (8.6) 3.4 (7.5
10.8 (425) 26-31 245 44 (9.7) 3.8 (85)
121 (475) 27-32 265 49 (10.8) 43 (9.5)
12.7 (500) 28-33 275 52 (11.4) 45 (10.0)
3.8 (150) 22-27 150 20 (45) 1.8 (3.9)
4.7 (185) 23-28 165 25 (55) 22 (L8)
5.7 (225) 23-28 190 3.1 (6.7) 2.7 (59
0.052in (1.3 mm), DC+ 6.4 (250) 24-29 215 3.4 (7.5) 29 (65)
75%-85% Ar/ 25(1) 7.0 (275) 24-29 235 3.7 (82) 32 (7.2) 86-88
balance CO, 7.6 (300) 25-30 265 4.1 (9.0 35 (7.8)
85 (335) 25-31 275 45 (10.0) 40 (87)
95 (375) 26-32 295 51 (11.2) 44 (9.8)
10.2  (£400) 26-33 310 54 (12.0) 4.7 (10.4)
3.8 (150) 22-27 200 29 (6.3) 25 (5.5)
L4 (175) 23-28 210 33 (7.4) 29 (6.4)
) 5.1 (200) 24-29 235 3.8 (84) 33 (7.3)
1”67'20/(1'865[;‘?2/' DG+ 25(1) 57 (225) 24-29 265 43 (95) 37 (82) 56.68
bal;nce oco 65 (250) 25-30 285 48 (10.5) 42 (9.2)
2 7.0 (275) 25-31 315 53 (11.6) 46 (10.1)
83 (325) 26-32 335 6.2 (13.7) 5.4 (11.9)
89 (350) 27-33 365 6.7 (14.7) 58 (12.8)

(Typical all weld metal. ?Measured with 0.2% offset. “'See test results disclaimer “As-Welded with 75% Argon / 25% CO,, ©'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE 1: FEMA and AWS D1.8 structural steel seismic supplement test data can be found on this product at wwwlincolnelectriccom. NOTE 2: This product contains micro-alloying elements.
Additional information available upon request.
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L @
FLUX-CORED (FCAW-G) WIRE

ULTRACORE’ 81Ni1C-H s

Low Alloy, All Position = AWS E81T1-Ni1C-JH4, E81T1-C1A4-Ni1-H4 BUY AMERICA

KEY FEATURES CONFORMANCES

= Capable of producing weld deposits with impact toughness AWS A5.29: E81T1-Ni1C-JH4

exceeding 84 - 130 (62 - 96 ftalbf) at -40°C (-40°F) AWS A5.36: ES1T1-C1AL-Ni1-Hs

= Designed for welding with 100% CO, shielding gas ASME SFA-A5.29: E81T1-Ni1C-JH4

» Premium arc performance and bead appearance ABS: 4YQ4E0SA H5

= Meets AWS D1.8 seismic lot waiver requirements Lloyd's Register: 4Y465 H5

- , DNV Grade: IV Y46MS H5

= ProTech” foil bag packaging CWB/CSA W48-06: ES551T1-Ni1C-JH4

= Color match on weathering steels (E81T1-Ni1C-JH4)
EN ISO 17632-B: T554T1-1CA-N2-H5
FEMA 353

WELDING POSITIONS AWS D1.8

All

TYPICAL APPLICATIONS

SHIELDING GAS » Bridge fabrication

100% CO, = Weathering steels
Flow Rate: 40-50 CFH
» Offshore

» Structural fabrication

= NACE applications

DIAMETERS / PACKAGING

Diameter 33 1b (15 kg) 50 Ib (22.7 kg)
in (mm) Spool** Fiber Spool
0.045 (1.1) ED032204, EDO34414*
0.052 (1.3) ED032280, EDO34415*
1716 (1.6) ED032205 ED032745, EDO34416*

*Buy America Product **Spool may be plastic or fiber.

MECHANICAL PROPERTIES"

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=1bf)

MPa (ksi) MPa (ksi) % @ -29°C(-20°F) @ -40°C (-40°F)
Requirements® - AWS E81T1-Ni1C-JH4 470 (68) min 550-690 (80-100) 19 min 27 (20) min 27 (20) min

Typical Results®
As-Welded with 100% CO, 540-585 (78-84) 595-635 (86-91) 25-28 111-152 (82-112)

84-130 (62-96)

D-93 | www.lincolnelectric.com



FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P %Ni
Requirements™ - AWS E81T1-Ni1C-JH4 0.12 max 1.50 max 0.80 max 0.030 max 0.030 max 0.80-1.10
Typical Results®
As-Welded with 100% CO, 0.04-0.05 1.24-1.34 0.27-0.31 0.006-0.007 0.007-0.009 0.88-0.99
Diffusible Hydrogen
%Mo %Cr %\ %B (mL/100g weld deposit)
Requirements® - AWS E81T1-Ni1C-JH4 0.35 max 0.15 max 0.05 max Not Specified 4.0max
Typical Results®
As-Welded with 100% CO, 0.01 0.04-0.05 0.02-0.03 0.005-0.006 3-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity cTwD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 23-28 140 18 (4.0) 16 (3.5)
5.1 (200) 24-29 150 2.1 (46) 18 (4.0)
6.4 (250) 25-30 165 26 (5.7) 23 (5.0
. 7.6 (300) 25-30 190 3.1 (6.8) 2.7 (6.0)
0045 '?é;;; C”(?Jm)' DG+ 25(1) 89 (350) 26-31 205 36 (80) 32 (70 86-88
e 95 (375) 26-31 225 39 (86) 3.4 (7.5)
10.8 (425) 27-32 245 44 (9.7) 3.8 (85)
121 (475) 28-33 265 49 (10.8) 43 (9.5)
12.7 (500) 29-34 275 52 (11.4) 45 (10.0)
3.8 (150) 23-28 150 20 (4.5) 18 (3.9)
4.7 (185) 24-29 165 25 (5.5) 22 (4.8)
5.7 (225) 24-29 190 3.1 (6.7) 2.7 (5.9)
. 6.4 (250) 25-30 215 3.4 (7.5) 29 (6.5)
0.052 '?é;;fcrgm)' DG+ 25(1) 70 (275) 25-30 235 37 (82) 32 (72) 86-88
e 7.6 (300) 26-31 255 41 (9.0) 35 (7.8)
85 (335) 26-31 275 45 (10.0) 40 (87)
95 (375) 27-32 295 51 (11.2) 44 (9.8)
10.2 (400) 27-34 310 5.4 (12.0) 4.7 (10.4)
3.8 (150) 24-29 200 29 (6.3) 25 (55)
4.4 (175) 24-30 210 33 (7.4) 29 (6.4)
5.1 (200) 25-30 235 3.8 (8.4) 33 (7.3)
1/16in (1.6 mm), DC+ 25 (1) 57 (225) 25-31 265 43 (9.5) 3.7 (82) 86-88
100% CO, 6.4 (250) 26-31 285 48 (10.5) 42 (9.2)
7.0 (275) 26-32 305 53 (11.6) 46 (10.1)
83 (325) 27-32 335 6.2 (13.7) 54 (11.9)
89 (350) 28-34 365 6.7 (14.7) 58 (12.8)

Typical all weld metal. ?Measured with 0.2% offset. 'See test results disclaimer “/As-Welded with 100% CO,, *'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
NOTE 1: FEMA and AWS D1.8 structural steel seismic supplement test data can be found on this product at www.lincolnelectric.com. NOTE 2: This product contains micro-alloying elements.
Additional information available upon request.
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ULTRACORE"® 81Ni1C-H PLUS

Low Alloy, All Positions = AWS E81T1-Ni1C-JH4, EB1T1-C1A6-Ni1-H4

KEY FEATURES

= Innovative design capable of superior toughness at -60°F in
both the as-welded and stress-relieved conditions

= Designed for welding with 100% CO, shielding gas
= Ha diffusible hydrogen levels

» Q2 Lot® - Certificate showing actual deposit chemistry and
mechanical properties per lot available online

» ProTech® foil bag packaging

» Designed to accommodate applications requiring
Nickel content of 1% max

WELDING POSITIONS
All

SHIELDING GAS

100% CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter
in (mm)

0.045 (1.1)
0.052 (1.3)
1716 (1.6)

MECHANICAL PROPERTIES!"

CONFORMANCES

AWS A5.29:
AWS A5.36:

ASME SFA-5.29:
ABS:

Lloyds Register:
DNV Grade:
CWB/CSA W48-06:

AWS D1.8

TYPICAL APPLICATIONS

» Offshore drilling rigs

= Low temperature
storage tanks

33 1b (15kg)
Plastic Spool

ED034858
ED034859
ED034860

FLUX-CORED (FCAW-G) WIRE

E81T1-Ni1C-JH4
E81T1-C1A6-Ni1-H4,
E81T1-C1P4-Ni1-H4
E81T1-Ni1C-JH4
4YQ4LBE0SA H5

4LYLBS H5

IV 46MS H5

E551T1-Ni1C-JH4,
E81T1-Ni1C-JH4

= Ship building
= Construction

= Mining Equipment

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(-60°F)

Requirements

AWS A5.29: EB1T1-Ni1C-JH4

As-Welded with 100% CO, 470 (68) min 550-690 (80-100) 19 min 27 (20) min -

AWS A5.36: EB1T1-C1A6-Ni1-H4

As-Welded with 100% CO, 470 (68) min 550-690 (80-100) 19 min - 27 (20) min

AWS A5.36: EB1T1-C1P4-Ni1-H4

Stress Relieved with 100% CO,

for Thr@621°C(1150°F) 470 (68) min 550-690 (80-100) 19 min 27 (20) min -
Typical Results®

As-Welded with 100% CO, 505-565 (73-82) 585-640 (85-93) 23-29 87-127 (54-94) 41-123(30-91)

Stress Relieved with 100% CO,

for Thr@621°C(1150°F) 475-530 (69-77) 560-620 (81-90) 26-30 41-108 (30-80) -

) Typical all weld metal. ' Measure with 0.2% offset. ' See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29: EB1T1-Ni1C-JH4 1.50 max
AWS A5.36: E81T1-C1A6-Ni1-Ha, | 0-12max 0.80 max 0.030 max 0.030 max 0.80-1.10
E81T1-C1P4-Ni1-Ha 1.75 max
Typical Results®
with 100% CO, 0.04-0.05 1.29-1.37 0.42-0.45 0.007-0.008 0.011 0.89-0.95
Diffusible Hydrogen
L LoD i = (mL/100g wel‘tli degosit)
Requirements
AWS A5.29: EB1T1-Ni1C-JH4 4.0 max
AWS A5.36: EB1T1-C1A6-Ni1-H4, 0.15 max 0.35 max 0.05 max Not Specified
E81T1-C1P4-Ni1-H4 4 max
Typical Results®
with 100% CO, 0.05 0.10 0.00 0.004-0.005 2-4

TYPICAL OPERATING PROCEDURES

Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4, (175) 25-29 120 1.8(3.9) 1.5 (3.4)
19 (3/4) 6.4 (250) 26 - 30 140 25(56) 22(48)
. 19 (3/4) 7.6 (300) 27-31 155 3.1(68) 2.6 (5.8)
0045 'B(CT mm), 19 (3/4) 89 (350) 28-32 170 36(7.9) 3.1(68) 85-87
25 (1) 10.2 (400) 29-33 185 4.1(9.0) 35(7.8)
25 (1) 11.4 (450) 29-33 200 4.6(10.1) 4.0(88)
25 (1) 12.7 (500) 30-34 220 51(113) 4.4(9.8)
19 (3/4) 38(150) 25-29 150 2.1(4.7) 1.7 (38)
. 19 (3/4) 5.1 (200) 26 - 30 170 29(63) 2.4(5.2)
0052 'Bgf mm), 19 (3/4) 6.4 (250) 27-31 195 35(7.8) 30(65) 81-84
25 (1) 7.6 (300) 28-32 215 4.3(9.4) 36(7.9)
25 (1) 8.9(350) 29-33 240 50(11.0) 4.2(9.2)
19 (3/4) 3.8(150) 26 - 30 190 29(6.4) 2.4(53)
19 (3/4) 4.4, (175) 26 - 30 205 3.4(7.5) 29(63)
19 (3/4) 5.1 (200) 27-31 220 39(85) 33(7.2)
1/16in (1.6 mm), 19 (3/4) 5.7 (225) 27-31 230 4.4(9.6) 37(81) 6387
DC+ 19 (3/4) 6.4 (250) 28-32 245 4.8(10.6) 4.1(9.1)
25(1) 7.6 (300) 28-32 275 58(12.7) 4.9(10.9)
25 (1) 83 (325) 29-33 290 6.3(13.8) 54(119)
25 (1) 89 (350) 29-33 300 6.7 (14.8) 58(12.8)

 Typical all weld metal. ? Measure with 0.2% offset. ' See test results disclaimer  To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE® 81Ni1M-H PLUS

Low Alloy, All Positions = AWS E81T1-Ni1M-JH4, EB1T1-M21A6-Ni1-H4

KEY FEATURES

= Innovative design capable of superior toughness at -60°F in

both the as-welded and stress-relieved conditions

» Designed for welding with 75-80% Argon/ Balance CO,

shielding gas

» Ha diffusible hydrogen levels

» Q2 Lot® - Certificate showing actual deposit chemistry and

mechanical properties per lot available online

» ProTech® foil bag packaging

» Designed to accommodate applications requiring Nickel
content of 1% max

WELDING POSITIONS

All

SHIELDING GAS

75-80% Argon / Balance CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter
in (mm)

0.045 (1.1)
0.052 (1.3)
1716 (1.6)

MECHANICAL PROPERTIES™

CONFORMANCES

AWS A5.29:
AWS A5.36:

ASME SFA-5.29:
ABS:

Lloyds Register:
DNV Grade:
CWB/CSA W48-06:

TYPICAL APPLICATIONS

= Offshore drilling rigs

= Low temperature
storage tanks

= Ship building

33 1b (15kg)
Plastic Spool

ED034855
ED034856
ED034857

FLUX-CORED (FCAW-G) WIRE

E81T1-Ni1TM-JH4
E81T1-M21A6-Ni1-H4,
E81T1-M21P4-Ni1-H4
E81T1-NiTM-JH4
4YQ4LBE0SA H5

LYLBS H5

IV 46MS H5

E5S51T1-NiTM-JH4,
E81T1-NiTM-JH4

= Construction

= Mining Equipment

Charpy V-Notch

Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(-60°F)

Requirements

AWS A5.29: EB1T1-Ni1M-JHL4

As-Welded with 75% Ar / 25% CO, 470 (68) min 550-690 (80-100) 19 min 27 (20) min -

AWS A5.36: EB1T1-M21A6-Ni1-Hs4

As-Welded with 75% Ar / 25% CO, 470 (68) min 550-690 (80-100) 19 min - 27 (20) min

AWS A5.36: EB1T1-M21P4-Ni1-H4

Stress Relieved with 75% Ar / 25% CO,

for Thr@621°C(1150°F) 470 (68) min 550-690 (80-100) 19 min 27 (20) min -
Typical Results®

As-Welded with 75% Ar / 25% CO, 505-530(73-77) 582-605 (84-88) 26-28 92-104 (68-77) 80-89 (59-66)

Stress Relieved with 75% Ar / 25% CO,

for Thr@621°C(1150°F) 475-493 (69-71) 575-588 (83-85) 27-29 80-96 (59-71) -

) Typical all weld metal. ' Measure with 0.2% offset. ' See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29: EB1T1-NiTM-JH4 1.50 max
AWS A5.36: EB1T1-M21A6-Ni1-H4, 0.12 max 0.80 max 0.030 max 0.030 max 0.80-1.10
E81T1-M21P4-Ni1-Hs 1.75 max
Typical Results®
with 75% Argon / 25% CO, 0.05-0.06 1.31-1.38 0.41-0.44 0.007 0.012 0.83-0.87
Diffusible Hydrogen
e Ko al LE (mL/100g weld deposit)
Requirements
AWS A5.29: EB1T1-NiTM-JH4 4.0 max
AWS A5.36: EB1T1-M21A6-Ni1-H4, 0.15 max 0.35 max 0.05 max Not Specified
E81T1-M21P4-Ni1-H4 4 max
Typical Results®
with 75% Argon / 25% CO, 0.05 0.01 0.00 0.005-0.006 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4(175) 24 - 28 120 1.8(3.9) 1.5 (3.4)
19 (3/4) 6.4 (250) 25-29 140 2.5(5.6) 2.2(4.8)
. 19 (3/4) 7.6 (300) 26 -30 155 3.1(6.8) 2.6(5.8)
0.045 'B(CT mm, 19 (3/4) 89 (350) 27 -31 170 36(79) 3.1(68) 85-87
25(1) 10.2 (400) 28-32 185 4.1(9.0) 35(7.8)
25(1) 11.4 (450) 28-32 200 4.6(10.1) 4.0(8.8)
25(1) 12.7 (500) 29-33 220 5.1(11.3) 4.4(9.8)
19 (3/4) 3.8(150) 24 - 28 150 2.1(4.7) 1.7 (3.8)
. 19 (3/4) 5.1(200) 25-29 170 29(6.3) 2.4(5.2)
0.052 'Bgf mm), 19 (3/4) 6.4 (250) 26 - 30 195 35(78) 3.0(65) 81-84
25(1) 7.6 (300) 27 -31 215 4.3(9.4) 3.6(7.9)
25(1) 8.9(350) 28-32 240 5.0(11.0) 4.2(9.2)
19 (3/4) 3.8(150) 25-29 190 29 (6.4) 2.4(5.3)
19 (3/4) 4.4 (175) 25-29 205 3.4(7.5) 29(6.3)
19 (3/4) 5.1(200) 26 -30 220 3.9(8.5) 33(7.2)
1/16in (1.6 mm), 19 (3/4) 5.7 (225) 26 -30 230 4.4(9.6) 3.7(8.1) 83-87
DC+ 19 (3/4) 6.4 (250) 27 -31 245 4.8(10.6) 4.1(9.1)
25(1) 7.6 (300) 27 -31 275 5.8(12.7) 4.9(10.9)
25(1) 8.3(325) 28-32 290 6.3(13.8) 5.4(11.9)
25(1) 8.9 (350) 28-32 300 6.7 (14.8) 5.8(12.8)

) Typical all weld metal. % Measure with 0.2% offset. ¥ See test results disclaimer * To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 81Ni2A75-H

Low Alloy, All Position = AWS E81T1-Ni2M-JH4, EB1T1-M21A6-Ni2-H4

KEY FEATURES CONFORMANCES
= Capable of producing weld deposits withimpact toughness AWS A5.29: E81T1-Ni2M-JH4
exceeding 41 - 89 (30 - 66 ftalbf) at -51°C(-60°F) AWS A5.36: E81T1-M21A6-Ni2-Hz

= Designed for welding with 75-85% Argon/ Balance CO, ASME SFA-A5.29: E81T1-Ni2M-JH4

shielding gas ABS: 3YSA H5
= Premium arc performance and bead appearance Lloyd’s Register: 3YS H5
DNV Grade: [11'Y4OMS H5

» H4 diffusible hydrogen levels

CWB/CSA W48-06: E5S51T1-Ni2M-JH4

(EB1T1-Ni2M-JH4)
T556T1-1MA-N5-H5

» ProTech® foil bag packaging
EN ISO 17632-B:

WELDING POSITIONS

All TYPICAL APPLICATIONS
= Mining

» Offshore

= Bridge fabrication

SHIELDING GAS

75% - 85% Argon / Balance CO,

Flow Rate: 40-55 CFH = High strength fabrication

DIAMETERS / PACKAGING

Diameter 331b (15 kg)
in (mm) Spool*
0.045 (1.1) ED032217
0.052 (1.3) ED032277
1716 (1.6) ED032216

*Spool may be plastic or fiber.

MECHANICAL PROPERTIES""

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (fta1bf)
MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -51°C(-60°F)
Requirements® - AWS E81T-1Ni2M-JH4 470 (68) min 550-670 (80-100) 19 min 27 (20) min 27 (20) min
Typical Results®
As-Welded with 75% Ar/25% CO, 555-580 (80-84) 615-635 (89-92) 25-28 69-115 (51-85) 41-89 (30-66)

D-99 | www.lincolnelectric.com



FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S
Requirements® - AWS E81T1-Ni2M-JH4 0.12 max 1.50 max 0.80 max 0.030 max
Typical Results®
As-Welded with 75% Ar/25% CO, 0.04-0.05 0.93-1.05 0.25-0.28 0.005-0.006
Diffusible Hydrogen
%P %Ni %B (mL/100g weld deposit)
Requirements® - AWS E81T1-Ni2M-JH4 0.030 max 1.75-2.75 Not Specified 4.0 max
Typical Results®
As-Welded with 75% Ar/25% CO2 0.006-0.008 2.01-2.13 0.005-0.007 3-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 21-26 140 18 (4.0) 16 (3.5)
5.1 (200) 22-27 150 2.1 (4.6) 18 (4.0)
6.4 (250) 22-27 165 26 (5.7) 23 (5.0
0.045in (1.1 mm), DC+ 7.6 (300) 23-28 190 3.1 (6.8) 2.7 (6.0
75%-85% Ar/ 25(1) 89 (350) 24-29 205 36 (8.0) 32 (7.0 86-88
balance CO, 95 (375) 24-29 225 39 (86) 3.4 (7.5)
10.8 (425) 25-30 245 4.4 (9.7) 3.8 (85)
121 (475) 26-31 265 49 (10.8) 43 (9.5)
12.7 (500) 27-32 275 52 (11.4) 45 (10.0)
3.8 (150) 21-26 150 20 (4.5) 18 (3.9)
4.7 (185) 22-27 165 25 (5.5) 2.2 (4.8)
5.7 (225) 22-27 190 3.1 (6.7) 2.7 (5.9)
0.052in (1.3 mm), DC+ 6.4 (250) 23-28 215 3.4 (7.5) 29 (6.5)
75%-85% Ar/ 25(1) 7.0 (275) 23-28 235 3.7 (82) 32 (7.2) 86-88
balance CO2 7.6 (300) 24-29 255 41 (9.0 35 (7.8)
85 (335) 24-30 275 45 (10.0) 40 (8.7)
9.5 (375) 25-31 295 51 (11.2) L4 (9.8)
10.2 (400) 25-32 310 5.4 (12.0) 4.7 (10.4)
3.8 (150) 21-27 200 29 (6.3) 25 (5.5)
4.4 (175) 21-28 210 33 (7.4) 29 (6.4)
. 5.1 (200) 22-29 235 38 (84) 33 (7.3)
1/167'20/(155??2; DC+ 25(1) 57 (225) 23-30 265 43 (95) 37 (82) 66.68
bal;nce nco 6.4 (250) 24-31 285 48 (10.5) 42 (9.2)
2 7.0 (275) 24-32 315 53 (11.6) 46 (10.1)
83 (325) 24-32 335 6.2 (13.7) 5.4 (11.9)
89 (350) 25-33 365 6.7 (14.7) 58 (12.8)

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/As-Welded with 75% Argon / 25% CO, *'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 81Ni2C-H

Low Alloy, All Position = AWS E81T1-Ni2C-JH4, E81T1-C1A6-Ni2-H4

KEY FEATURES CONFORMANCES
= (Capable of producing weld deposits withimpact toughness AWS A5.29: E81T1-Ni2C-JH4
exceeding 54 - 84 J (40 - 62 ftalbf) at -51°C (-60°F) AWS A5.36: E81T1-C1A6-Ni2-Hs
= Designed for welding with 100% CO, shielding gas ASME SFA-A5.29: E81T1-Ni2C-JH4
= Premium arc performance and bead appearance ABS: 3YSAHS5
» H4 diffusible hydrogen levels Lloyds Register: 3YSHS
oo ) DNV Grade: 11 Y40MS H5
= ProTech” foil bag packaging CWB/CSA W48-06: E551T1-Ni2C-JHA
(E81T1-Ni2C-JH4)
EN ISO 17632-B: T556T1-1CA-N5-H5

WELDING POSITIONS

All, except vertical down TYPICAL APPLICATIONS

= Mining
SHIELDING GAS = Offshore
100% CO, = Bridge fabrication
Flow Rate: 40-50 CFH = High strength fabrication
DIAMETERS / PACKAGING
Diameter 331b (15 kg)
in  (mm) Spool*
0.045 (1.1) ED032215
0.052 (1.3) ED032278
1716 (1.6) ED032214
*Spool may be plastic or fiber.
MECHANICAL PROPERTIES"
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -51°C(-60°F)
Requirements® - AWS E81T1-Ni2C-JH4 470 (68) min 550-670 (80-100) 19 min 27 (20) min 27 (20) min
Typical Results®
As-Welded with 100% CO, 555-600 (80-86) 615-650 (89-94) 26-28 76-111(56-82) 54-84 (40-62)
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S
Requirements™ - AWS E81T1-Ni2C-JH4 0.12 max 1.50 max 0.80 max 0.030 max
Typical Results®
As-Welded with 100% CO, 0.04-0.05 1.14-1.24 0.27-0.32 0.006-0.007
Diffusible Hydrogen
%P %Ni %B (mL/100g weld deposit)
Requirements® - AWS E81T1-Ni2C-JH4 0.030 max 1.75-2.75 Not Specified 4.0 max
Typical Results®
As-Welded with 100% CO, 0.006-0.007 1.86-2.19 0.005-0.006 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
4.4 (175) 23-28 140 18 (4.0) 1.6 (3.5)
5.1 (200) 24-29 150 2.1 (4.6) 1.8 (4.0)
6.4 (250) 25-30 165 26 (5.7) 23 (5.0)
. 7.6 (300) 25-30 190 3.1 (6.8) 2.7 (6.0)
0.045 ';‘0(8;/1 C”(;m)' DG+ 25(1) 89 (350) 26-31 205 36 (80) 32 (70 86-88
°2 95 (375) 26-31 225 39 (86) 3.4 (7.5)
10.8 (425) 27-32 245 4.4 (9.7) 3.8 (85)
121 (475) 28-33 265 49 (10.8) 43 (9.5)
12.7 (500) 29-34 275 52 (11.4) 45 (10.0)
3.8 (150) 23-28 150 20 (4.5) 1.8 (3.9)
4.7 (185) 24-29 165 25 (5.5) 22 (4.8)
5.7 (225) 24-29 190 3.1 (6.7) 2.7 (5.9)
. 6.4 (250) 25-30 215 3.4 (7.5) 29 (6.5)
0052 Tcgg);/Bc”c])m)' DC+ 25(1) 70 (275) 25-30 235 37 (82) 32 (72) 86-88
P2 7.6 (300) 26-31 255 4.1 (9.0 35 (7.8)
85 (335) 26-31 275 45 (10.0) 40 (87)
9.5 (375) 27-32 295 51 (11.2) 44 (9.8)
10.2  (400) 27-34 310 5.4 (12.0) 4.7 (10.4)
3.8 (150) 24-29 200 29 (6.3) 25 (5.5)
4.4 (175) 24-30 210 33 (7.4) 29 (6.4)
5.1 (200) 25-30 235 3.8 (84) 33 (7.3)
1/16in (1.6 mm), DC+ 25(1) 5.7 (225) 25-31 265 4.3 (9.5) 3.7 (82) 86-88
100% CO, 6.4 (250) 26-31 305 48 (10.5) 42 (9.2)
7.0 (275) 26-32 305 53 (11.6) 46 (10.1)
83 (325) 27-32 335 6.2 (13.7) 5.4 (11.9)
89 (350) 28-34 365 6.7 (14.7) 58 (12.8)

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/As-Welded with 100% CO, *“'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 81K2A75-H

Low Alloy, All Position = AWS E81T1-K2M-JH4, EB1T1-M21A4-K2-H4

KEY FEATURES CONFORMANCES
» Capable of producing weld deposits with impact toughness AWS A5.29: E81T1-K2M-JH4
exceeding 89 - 127 ) (66 - 94 ftalbf) at -40°C (-40°F) AWS A5.36: ES1T1-M21AL-K2-H4
= Designed for welding with 75-85% Argon/ Balance CO, ASME SFA-A5.29: E81T1-K2M-JH4
shielding gas ABS: 4YQLB0SA H5
» Premium arc performance and bead appearance Lloyd's Register: 4YLES5 H5
= Ha diffusible hydrogen levels DNV Grade: IV 46MS H5
EN ISO 17632-B: T554T1-1MA-N3-H5

» ProTech® foil bag packaging

WELDING POSITIONS TYPICAL APPLICATIONS

All, t vertical d . . . .
except vertical down = High strength steels with 550 MPa (80 ksi) tensile strength

= Offshore
SHIELDING GAS = Shipbuilding
75% - 85% Argon / Balance CO,
Flow Rate: 40 - 50 CFH
DIAMETERS / PACKAGING
Diameter 331b (15 kg)
in  (mm) Spool*
0.045 (1.1) ED032385
0.052 (1.3) ED032386
1/16 (1.6) ED032387
*Spool may be plastic or fiber.
MECHANICAL PROPERTIES"
Yield Tensile Charpy V-Notch
Strength®® Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F) @ -40°C (-40°F)
Requirements® - AWS E81T1-K2M-JH4 470 (68) min 550-690 (80-100) 19 min 27 (20) min 27 (20) min
Typical Results®
As-Welded with 75% Argon/25% CO, 535-550 (78-80) 585-605 (85-88) 26-27 117-155 (86-114) 89-127 (66-94)
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P
%Ni
Requirements® - AWS E81T1-K2M-JH4 0.15 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
Typical Results®
As-Welded with 75% Ar/25% CO, 0.04-0.05 0.98-1.09 0.25-0.28 0.006-0.009 0.005-0.008 1.40-1.63
Diffusible Hydrogen
%Cr %Mo %\ %B (mL/100g weld deposit)
Requirements® - AWS E81T1-K2M-JH4 0.15 max 0.35 max 0.05 max Not Specified 4 max
Typical Results®
As-Welded with 75% Ar/25% CO, 0.03-0.04 0.01-0.02 0.02-0.03 0.005-0.007 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
44 (175) 22-27 140 1.8 (4.0) 1.6 (3.5)
5.1 (200) 23-28 150 2.1 (4.6) 1.8 (4.0)
6.4 (250) 24-29 165 26 (5.7) 23 (5.0
0.045in (1.1 mm), DC+ 7.6 (300) 24-29 190 3.1 (6.8) 2.7 (6.0
75%-85% Ar/ 25(1) 89 (350) 25-30 205 3.6 (80) 32 (7.0 86-88
balance CO, 9.5 (375) 25-30 225 39 (8.6) 3.4 (7.5)
10.8 (425) 26-31 245 L4 (9.7) 38 (85)
121 (475) 27-32 265 49 (10.8) 43 (9.5)
12.7 (500) 28-33 275 52 (11.4) 45 (10.0)
3.8 (150) 22-27 150 20 (4.5) 1.8 (3.9)
4.7 (185) 23-28 165 25 (5.5) 22 (4.8)
5.7 (225) 23-28 190 3.1 (6.7) 2.7 (5.9)
0.052in (1.3 mm), DC+ 6.4 (250) 24-29 215 3.4 (7.5) 29 (6.5)
75%-85% Ar/ 25(1) 6.9 (275) 24-29 235 3.7 (8.2) 32 (7.2) 86-88
balance CO2 7.6 (300) 25-30 255 41 (9.0 35 (7.8)
85 (335) 25-31 275 45 (10.0) 40 (8.7)
9.5 (375) 26-32 295 51 (11.2) 4.4 (9.8)
10.2 (400) 26-33 310 5.4 (12.0) 4.7 (10.4)
3.8 (150) 22-27 200 29 (6.3) 25 (55)
4.4 (175) 23-28 210 33 (7.4) 29 (6.4)
. 5.1 (200) 24-29 235 3.8 (8.4) 33 (7.3)
1”67'20/“;5??2; bes 25(1) 57 (225) 24-29 265 43 (95) 37 (82) 5668
bal;nce Dco 6.4 (250) 25-30 285 48 (10.5) 42 (9.2)
2 6.9 (275) 25-31 315 53 (11.6) 46 (10.1)
83 (325) 26-32 335 6.2 (13.7) 5.4 (11.9)
89 (350) 27-33 365 6.7 (14.7) 58 (12.8)

Typical all weld metal. ?Measured with 0.2% offset. 'See test results disclaimer “/As-Welded with 75% Argon/25% CO,, *“'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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FLUX-CORED (FCAW-G) WIRE

ULTRACORE® 81K2C-H

Low Alloy, All Position = AWS E81T1-K2C-JH4, EB1T1-C1A5-K2-H4

KEY FEATURES CONFORMANCES

» (Capable of producing weld deposits withimpact toughness AWS A5.29: E81T1-K2C-JHL
exceeding 111 - 141 (82 - 104 ftulbf) at -40°C AWS A5.36: E81T1-C1A5-K2-H4
(-40°F) ASME SFA-A5.29: E81T1-K2C-JH4

= Designed for welding with 100% CO, shielding gas ABS: 4YQLB0SA H5

= Premium arc performance and bead appearance Lloyd’s Register: 4YLBS H5

» H4 diffusible hydrogen levels DNV Grade: IV 46MS H5

EN1SO 17632-B: T554T1-1CA-N3-H5

» ProTech® foil bag packaging

WELDING POSITIONS
All

DIAMETERS / PACKAGING

TYPICAL APPLICATIONS

= High strength steels with 550 MPa (80 ksi) tensile strength
= Offshore
= Shipbuilding

SHIELDING GAS

100% CO,
Flow Rate: 40 - 50 CFH

Diameter 331b (15 kg)
in  (mm) Spool*
0.045 (1.1) ED032388
0.052 (1.3) ED032389
1/16 (1.6) ED032390
*Spool may be plastic or fiber.
MECHANICAL PROPERTIES™
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=Ibf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F) @ -40° C (-40° F)
Requirements - AWS E81T1-K2C-JH4
As-Welded with 100% CO, 470 (68) min 550-690 (80-100) 19 min 27 (20) min 27 (20) min
Typical Results®
As-Welded with 100% CO, 530-555 (77-80) 580-610 (84-88) 27-29 127-157 (94-116) | 111-141(82-104)
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

% %Mn %Si % %
%Ni
Requirements® - AWS E81T1-K2C-JH4 0.15 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
Typical Results®
As-Welded with 100% CO, 0.04 1.08-1.15 0.23-0.31 0.005-0.009 0.005-0.009 1.30-1.62
Diffusible Hydrogen
%Cr %Mo %V %B (mL/100g weld deposit)
Requirements™ - AWS E81T1-K2C-JH4 0.15 max 0.35 max 0.05 max Not Specified 4.0 max
Typical Results®
As-Welded with 100% CO, 0.03-0.05 0.01-0.02 0.01-0.02 0.005-0.006 2-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
44 (175) 23-28 140 1.8 (4.0) 1.6 (3.5)
5.1 (200) 24-29 150 2.1 (4.6) 1.8 (4.0)
6.4 (250) 25-30 165 26 (5.7) 23 (5.0
. 7.6 (300) 25-30 190 3.1 (6.8) 2.7 (6.0
0045 I?ng);; C”g)m)' DC+ 25(1) 89 (350) 26-31 205 36 (80) 32 (70 86-88
e 95 (375) 26-31 225 39 (8.6) 3.4 (7.5)
108 (425) 27-32 245 L4 (9.7) 3.8 (85)
121 (475) 28-33 265 49 (10.8) 43 (9.5)
12.7 (500) 29-34 275 52 (11.4) 45 (10.0)
3.8 (150) 23-28 150 20 (4.5) 18 (3.9)
4.7 (185) 24-29 165 25 (5.5) 22 (4.8)
5.7 (225) 24-29 190 3.1 (6.7) 2.7 (5.9)
. 6.4 (250) 25-30 215 3.4 (7.5) 29 (6.5)
0052 '?ég;fcrgm)' DG+ 25(1) 69 (275) 25-30 235 37 (82) 32 (72) 86-88
e 7.6 (300) 26-31 255 41 (9.0) 35 (7.8)
85 (335) 26-31 275 45 (10.0) 40 (87)
95 (375) 27-32 295 51 (11.2) 44 (9.8)
10.2  (400) 27-34 310 5.4 (12.0) 4.7 (10.4)
3.8 (150) 24-29 200 29 (6.3) 25 (5.5)
44 (175) 24-30 210 3.3 (7.4) 29 (6.4)
5.1 (200) 25-30 235 3.8 (8.4) 33 (7.3)
1/16in (1.6 mm), DC+ 25(1) 5.7 (225) 25-31 265 43 (9.5) 3.7 (82) 86-88
100% CO2 6.4 (250) 26-31 285 48 (10.5) 42 (9.2)
6.9 (275) 26-32 305 53 (11.6) 46 (10.1)
83 (325) 27-32 335 6.2 (13.7) 54 (11.9)
89 (350) 28-34 365 6.7 (14.7) 58 (12.8)

Typical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer “/As-Welded with 100% CO,, *“'To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 81K2C-H PLUS

Low Alloy, All Positions « AWS E81T1-K2C-JH4, EB1T1-C1A6-K2-H4

KEY FEATURES CONFORMANCES
» Innovative design capable of superior toughness at -60°F in AWS A5.29: E81T1-K2C-JH4
both the as-welded and stress-relieved conditions AWS A5.36: E81T1-C1A6-K2-H4,
» Designed for welding with 100% CO, shielding gas E81T1-C1P4-K2-H4
« Ha diffusible hydrogen levels ASME SFA-5.29: EBTTT-K2LHA
ABS: 4YQ4B60SA H5
» Q2 Lot® - Certificate showing actual deposit chemistry and
mechanical properties per lot available online
« PraTech® foil bag packaging TYPICAL APPLICATIONS
= Offshore drilling rigs = Ship building
= Low temperature = Construction
WELDING POSITIONS storage tanks

All
SHIELDING GAS

100% CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 33 1b (15kg)
in (mm) Plastic Spool
0.045 (1.1) EDO34864
0.052 (1.3) ED034865
1/16 (1.6) ED034866

MECHANICAL PROPERTIES'"

Charpy V-Notch
Yield Strength®® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(-60°F)

Requirements

AWS A5.29: EB1T1-K2C-JH4

As-Welded with 100% CO, 470 (68) min 550-690 (80-100) 19 min 27 (20) min -

AWS A5.36: EB1T1-C1A6-K2-H4

As-Welded with 100% CO, 470 (68) min 550-690 (80-100) 19 min - 27 (20) min

AWS A5.36: EB1T1-C1P4-K2-H4

Stress Relieved with 100% CO,

for Thr @ 621°C(1150°F) 470 (68) min 550-690 (80-100) 19 min 27 (20) min -
Typical Results®

As-Welded with 100% CO, 491-531(71-77) 576-604 (84-88) 24-26 107-117 (79-86) 119-135 (88-100)

Stress Relieved with 100% CO,

for Thr@621°C(1150°F) 477-488 (69-71) 575-580 (83-84) 27 120-147 (89-108) -

) Typical all weld metal. ' Measure with 0.2% offset. ' See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29: EB1T1-K2C-JH4
AWS A5.36: E81T1-C1A6-K2-Ha4, 0.15 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
E81T1-C1P4-K2-H4
Typical Results® 0.05 1.39-1.56 0.30-0.36 0.007-0.008 0.013 1.54-1.72
Diffusible Hydrogen
e Mo w B (mL/100g weld deposit)
Requirements
AWS A5.29: EB1T1-K2C-JH4 4.0 max
AWS A5.36: E81T1-C1A6-K2-H4, 0.15 max 0.35 max 0.05 max Not Specified
E81T1-C1P4-K2-H4 4 max
Test Results® 0.07 0.02 0.01 0.004-0.005 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity cTwp® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4 (175) 25-29 120 1.8(3.9) 1.5(3.4)
19 (3/4) 6.4 (250) 26 - 30 140 25(5.6) 2.2 (4.8)
. 19 (3/4) 7.6 (300) 27 -31 155 3.1(6.8) 2.6(5.8)
0.045 'B(CT mm) 19 (3/4) 89 (350) 28-32 170 36(7.9) 3.1(6.8) 85-87
25(1) 10.2 (400) 29-33 185 4.1 (9.0) 35(7.8)
25(1) 11.4 (450) 29-33 200 4.6(10.1) 4.0 (8.8)
25(1) 12.7 (500) 30-34 220 5.1(11.3) 4.4,(9.8)
19 (3/4) 3.8(150) 25-29 150 2.1(4.7) 1.7 (3.8)
. 19 (3/4) 5.1 (200) 26-30 170 29(6.3) 2.4(5.2)
0.052 'B(gf mm) 19 (3/4) 6.4 (250) 27-31 195 35(7.8) 30(6.5) 81-84
25(1) 7.6 (300) 28-32 215 4.3 (9.4) 3.6(7.9)
25(1) 8.9(350) 29-33 240 5.0(11.0) 4.2(9.2)
19 (3/4) 3.8(150) 26 - 30 190 29 (6.4) 2.4(5.3)
19 (3/4) 4.4 (175) 26 - 30 205 3.4(7.5) 29(6.3)
19 (3/4) 5.1 (200) 27 -31 220 3.9(8.5) 3.3(7.2)
1/16in (1.6 mm), 19 (3/4) 5.7 (225) 27 -31 230 4.4:(9.6) 3.7(8.1) 83-87
DC+ 19 (3/4) 6.4 (250) 28-32 245 4.8(10.6) 4.1(9.1)
25(1) 7.6 (300) 28-32 275 5.8(12.7) 4,9(10.9)
25(1) 8.3 (325) 29-33 290 6.3(13.8) 5.4(11.9)
25(1) 8.9 (350) 29-33 300 6.7 (14.8) 5.8(12.8)

) Typical all weld metal. % Measure with 0.2% offset. ¥ See test results disclaimer * To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 81K2M-H PLUS

Low Alloy, All Positions = AWS E81T1-K2M-JH4, EB1T1-M21A6-K2-H4

KEY FEATURES CONFORMANCES
» Innovative design capable of superior toughness at -60°F AWS A5.29: E81T1-K2M-JH4
in both the as-welded and stress-relieved conditions AWS A5.36: E81T1-M21A6-K2-H4,
» Designed for welding with 75-80% Argon/ Balance CO, E81T1-M21P4-K2-H4
shielding gas ASME SFA-5.29: E81T1-K2M-JH4
» Ha4 diffusible hydrogen levels ABS: 4YQ4E0SAHS
» Q2 Lot® - Certificate showing actual deposit chemistry and
mechanical properties per lot available online TYPICAL APPLICATIONS
» ProTech” foil bag packaging » Offshore drilling rigs = Ship building
= Low temperature = Construction
WELDING POSITIONS storage tanks

All
SHIELDING GAS

75-80% Argon / Balance CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 33 Ib (15kg)
in (mm) Plastic Spool
0.045 (1.1) ED034861
0.052 (1.3) ED034862
1/16 (1.6) ED034863

MECHANICAL PROPERTIES'"

Charpy V-Notch
Yield Strength®@ Tensile Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(-60°F)

Requirements

AWS A5.29: EB1T1-K2M-JH4

As-Welded with 75% Ar / 25% CO, 470 (68) min 550-690 (80-100) 19 min 27 (20) min -

AWS A5.36: EB1T1-M21A6-K2-H4

As-Welded with 75% Ar / 25% CO, 470 (68) min 550-690 (80-100) 19 min - 27 (20) min

AWS A5.36: EB1T1-M21P4-K2-H4

Stress Relieved with 75% Ar / 25% CO,

for Thr@621°C(1150°F) 470 (68) min 550-690 (80-100) 19 min 27 (20) min -
Typical Results®

As-Welded with 75% Ar / 25% CO, 503-550 (73-80) 588-628 (85-91) 21-24 107-117 (79-86) 97-111(72-82)

Stress Relieved with 75% Ar / 25% CO,

for 1hr@621°C(1150°F) 480-490 (69-71) 570-590 (83-85) 27-29 81-94 (60-70) -

) Typical all weld metal. ' Measure with 0.2% offset. ' See test results disclaimer
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DEPOSIT COMPOSITION™

FLUX-CORED (FCAW-G) WIRE

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29: EB1T1-K2M-JH4
AWS A5.36: EB1T1-M21A6-K2-H4, 0.15 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
E81T1-M21P4-K2-Hx4
Typical Results®
with 75% Argon / 25% CO, 0.05 1.28-1.30 0.42-0.44 0.007-0.009 0.011 1.45-1.60
Diffusible Hydrogen
ACr %Mo Al Ee (mL/100g weld deposit)
Requirements
AWS A5.29: EB1T1-K2M-JH4 4.0 max
AWS A5.36: EB1T1-M21A6-K2-H4, 0.15 max 0.35 max 0.05 max Not Specified
E81T1-M21PL-K2-H4 4 max
Typical Results®
with 75% Argon / 25% CO, 0.05 0.01 0.00 0.005-0.006 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTwWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4 (175) 24 - 28 120 1.8(3.9) 1.5(3.4)
19 (3/4) 6.4 (250) 25-29 140 2.5(5.6) 2.2(4.8)
. 19 (3/4) 7.6 (300) 26-30 155 3.1(6.8) 2.6(5.8)
0.045 'B(CT mm) 19 (3/4) 8.9 (350) 27-31 170 36(7.9) 3.1(6.8) 85-87
25(1) 10.2 (400) 28-32 185 4.1(9.0) 35(7.8)
25(1) 11.4 (450) 28-32 200 4.6(10.1) 4.0(8.8)
25(1) 12.7 (500) 29-33 220 5.1(11.3) 4.4(9.8)
19 (3/4) 3.8(150) 24 - 28 150 2.1(4.7) 1.7 (3.8)
. 19 (3/4) 5.1(200) 25-29 170 29(6.3) 2.4(5.2)
0.052 'Bgf mm) 19 (3/4) 6.4 (250) 26-30 195 35(7.8) 30(6.5) 81-84
25(1) 7.6 (300) 27-31 215 4.3(9.4) 3.6(7.9)
25(1) 8.9(350) 28-32 240 5.0(11.0) 4.2(9.2)
19 (3/4) 3.8(150) 25-29 190 29 (6.4) 2.4(5.3)
19 (3/4) 4.4 (175) 25-29 205 3.4(7.5) 29(6.3)
19 (3/4) 5.1(200) 26-30 220 3.9(8.5) 33(7.2)
1/16in (1.6 mm), 19 (3/4) 5.7 (225) 26-30 230 4.4(9.6) 3.7(8.1) 83-87
DC+ 19 (3/4) 6.4 (250) 27-31 245 4.8(10.6) 4.1(9.1)
25(1) 7.6 (300) 27-31 275 5.8(12.7) 4.9(10.9)
25(1) 8.3(325) 28-32 290 6.3(13.8) 5.4(11.9)
25(1) 8.9 (350) 28-32 300 6.7 (14.8) 5.8(12.8)

) Typical all weld metal. % Measure with 0.2% offset. ¥ See test results disclaimer * To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 91K2C-H PLUS

Low Alloy, All Positions « AWS E91T1-K2C-JH4, E91T1-C1A6-K2-H4

KEY FEATURES CONFORMANCES
» Innovative design capable of superior toughness at -60°F AWS A5.29: E91T1-K2C-JH4
in both the as-welded and stress-relieved conditions AWS A5.36: E91T1-C1A6-K2-H4
» Designed for welding with 100% CO, shielding gas AWS A5.36: E9MT1-C1P4-K2-H4
ABS: 4YQ500SAH5

= H4 diffusible hydrogen levels
DNV Grade: IVYS50MSH5
» Q2 Lot® - Certificate showing actual deposit chemistry

and mechanical properties per lot available online

« PraTech® foil bag packaging TYPICAL APPLICATIONS

» Offshare drilling rigs = Ship building
= Low temperature = Construction
WELDING POSITIONS Storage tanks

All
SHIELDING GAS

100% CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 33 1b (15kg)

in (mm) Fiber Spool (Plastic Bag)
0045 (1.1) ED035381
0.052 (1.3) ED035382
1/16 (1.6) ED035383

MECHANICAL PROPERTIES'"

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C (-60°F)

Requirements

AWS A5.29 E91T1-K2C-JH4

As-Welded with 100% CO, 540 (78) min 620-760 (90-110) 17 min 27 (20) min -

AWS A5.36 E91T1-C1A6-K2-H4

As-Welded with 100% CO, 540 (78) min 620-760 (90-110) 17 min - 27 (20) min

AWS A5.36 E91T1-C1P4-K2-H4

Stress Relieved with 100% CO, 540 (78) min 620-760 (90-110) 17 min 27 (20) min -

for 1 hr @ 620°C(1150°F)
Typical Results®

As-Welded with 100% CO, 610-650 (88-94) 665-680 (96-99) 23-25 85-93 (63-69) 75-80 (55-59)

Stress Relieved with 100% CO,

for 1 hr @ 620°C(1150°F) 580-610 (84-88) 650-675 (94-98) 23-29 85-93 (63-69) -

) Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™
%C %Mn %Si %S %P %Ni

Requirements
AWS A5.29 E91T1-K2C-JHL
AWS A5.36 E91T1-C1A6-K2-H4, 0.15 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
ES1T1-C1P4-K2-H4

Typical Results®

As-Welded with 100% CO 0.04-0.07 1.39-1.73 0.25-0.35 0.006-0.008 0.009-0.011 1.33-1.66
2
Diffusible Hydrogen
e e 8 LS (mL/100g weld deposit)

Requirements

AWS A5.29 ES1T1-K2C-JH4 4.0 max

AWS A5.36 ES1T1-C1A6-K2-H4, 0.15 max 0.35 max 0.05 max Not Specified

E91T1-C1P4-K2-H4 4 max
Typical Results®

As-Welded with 100% CO, 0.04-0.05 0.22-0.29 0.00 0.003-0.004 1-3

TYPICAL OPERATING PROCEDURES

Diameter, Polarity CTwWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4(175) 25-29 130 1.9 (4.1) 1.7 (3.7)
19 (3/4) 6.4 (250) 27 -31 170 2.6(5.8) 2.4(5.2)
. 19 (3/4) 7.6 (300) 28-32 195 3.2(7.0) 2.8(6.2)
0.045 'B(CT mm), 19 (3/4) 8.9 (350) 28-32 220 37(81) 33(72) 89-90
25(1) 10.2 (400) 28-32 225 4.2(9.2) 3.7(8.2)
25(1) 11.4 (450) 29-33 245 4.7 (10.4) 4.2(9.2)
25(1) 12.7 (500) 30-34 265 5.2(11.5) 4.6(10.2)
19 (3/4) 3.8(150) 26 - 30 160 2.1(4.6) 1.7 (3.8)
19 (3/4) 4.4 (175) 26-30 180 2.4 (5.4) 2.0(4.5)
19 (3/4) 5.1 (200) 27 -31 200 2.8(6.2) 2.3(5.1)
0.052in (1.3 mm), 19 (3/4) 5.7 (225) 27 -31 220 3.2(7.0) 26(5.8) 82-84
DC+ 19 (3/4) 7.0(275) 28-32 255 3.9(8.5) 3.2(7.1)
25(1) 7.6 (300) 28-32 230 4.2 (9.3) 35(7.8)
25(1) 8.3 (325) 28-32 245 4.6(10.1) 3.8(8.4)
25(1) 8.9 (350) 29-33 255 4,9(10.9) 4.,1(9.1)
19 (3/4) 3.8(150) 26 - 30 205 29(6.3) 2.4(5.2)
19 (3/4) 4.4(175) 27 -31 230 3.4(7.4) 2.8(6.2)
19 (3/4) 5.1(200) 27 -31 250 3.8(8.4) 3.2(7.1)
1/16in (1.6 mm), 19 (3/4) 5.7 (225) 28-32 270 4.3(9.5) 3.6(8.0) 83-85
DC+ 19 (3/4) 7.0(275) 28-32 305 5.3(11.6) 4.4(9.8)
25(1) 7.6 (300) 28-32 305 5.8(12.7) 4.9(10.7)
25(1) 8.3(325) 29-33 320 6.2(13.7) 5.3(11.6)
25(1) 8.9(350) 29-33 335 6.7 (14.8) 5.7(12.6)

) Typical all weld metal. % Measure with 0.2% offset. ¥ See test results disclaimer * To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 91K2M-H PLUS

Low Alloy, All Positions = AWS E91T1-K2M-JH4, E91T1-M21A6-K2-H4

KEY FEATURES CONFORMANCES
» Innovative design capable of superior toughness at -60°F AWS A5.29: E91T1-K2M-JHA
in both the as-welded and stress-relieved conditions AWS A5.36: E91T1-M21A6-K2-H4
» Designed for welding with 75-80% Argon/ Balance CO, AWS A5.36: ES1T1-M21P4-K2-Ha
shielding gas ABS: 4YQ500SAH5
» Ha diffusible hydrogen levels DNV Grade: IVYS0MSH5

» Q2 Lot® - Certificate showing actual deposit chemistry

and mechanical properties per lot available online

» ProTech® foil bag packaging TYPICAL RPPLICATIONS

» Offshore drilling rigs = Ship building
= Low temperature = Construction
WELDING POSITIONS storage tanks

All
SHIELDING GAS

75-80% Argon / Balance CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 331b (15 kg)

in (mm) Fiber Spool (Plastic Bag)
0.045 (1.1) ED035378
0.052 (1.3) ED035379
1716 (1.6) ED035380

MECHANICAL PROPERTIES™

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(-60°F)

Requirements

AWS A5.29 E91T1-K2M-JH4

As-Welded with 75% Ar / 25% CO, 540 (78) min 620-760 (90-110) 17 min 27 (20) min -

AWS A5.36 E91T1-M21A6-K2-H4

As-Welded with 75% Ar / 25% CO, 540 (78) min 620-760 (90-110) 17 min - 27 (20) min

AWS A5.36 ES1T1-M21P4-K2-H4

Stress Relieved with 75% Ar / 25% CO, 540 (78) min 620-760 (90-110) 17 min 27 (20) min -

for 1 hr @ 620°C(1150°F)
Typical Results®

As-Welded with 75% Argon / 25% CO, 615-630(89-91) 670-685 (97-99) 23-24 84-88 (62-65) 65-69 (48-51)

Stress Relieved with 75% Ar / 25% CO,

for 1 hr @ 620°C(1150°F) 570-585 (83-85) 635-655 (92-95) 24-27 84-88 (62-65) -

 Typical all weld metal. % Measure with 0.2% offset. ¥ See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™
%C %Mn %Si %S %P %Ni

Requirements
AWS A5.29 ES1T1-K2M-JH4
AWS A5.36 ES1T1-M21A6-K2-H4, 0.15 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
E91T1-M21P4-K2-H4

Typical Results®

As-Welded with 75% Argon / 25% CO, 0.04-0.05 1.50-1.66 0.30-0.35 0.006-0.012 0.008-0.010 1.44-1.58
Diffusible Hydrogen
e i L3 S (mL/100g weld deposit)

Requirements

AWS A5.29 ES1T1-K2M-JH4 4.0 max

AWS A5.36 E91T1-M21A6-K2-H4, 0.15 max 0.35 max 0.05 max Not Specified 4

E91T1-M21P4-K2-Ha max
Typical Results®

As-Welded with 75% Argon / 25% CO, 0.04-0.05 0.24-0.27 0.00 0.004-0.005 1-3

TYPICAL OPERATING PROCEDURES

Diameter, Polarity CTwWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4(175) 25-28 130 1.9 (4.1) 1.7 (3.7)
19 (3/4) 6.4 (250) 27 -30 170 2.6(5.8) 2.4(5.2)
. 19 (3/4) 7.6 (300) 28-31 195 3.2(7.0) 2.8(6.2)
0.045 'B(CT mm), 19 (3/4) 8.9 (350) 29-32 220 37(81) 33(72) 89-90
25(1) 10.2 (400) 29-32 225 4.2(9.2) 3.7(8.2)
25(1) 11.4 (450) 30-33 245 4.7 (10.4) 4.2(9.2)
25(1) 12.7 (500) 30-33 265 5.2(11.5) 4.6(10.2)
19 (3/4) 3.8(150) 26 -29 160 2.1(4.6) 1.7 (3.8)
19 (3/4) 4.4 (175) 26-29 180 2.4 (5.4) 2.0(4.5)
19 (3/4) 5.1 (200) 27 -30 200 2.8(6.2) 2.3(5.1)
0.052in (1.3 mm), 19 (3/4) 5.7 (225) 27 -30 220 3.2(7.0) 26(5.8) 82-84
DC+ 19 (3/4) 7.0(275) 28-31 255 3.9(8.5) 3.2(7.1)
25(1) 7.6 (300) 28-31 230 4.2 (9.3) 35(7.8)
25(1) 8.3 (325) 28-31 245 4.6(10.1) 3.8(8.4)
25(1) 8.9 (350) 29-32 255 4,9(10.9) 4.,1(9.1)
19 (3/4) 3.8(150) 26-29 205 29(6.3) 2.4(5.2)
19 (3/4) 4.4(175) 27 -30 230 3.4(7.4) 2.8(6.2)
19 (3/4) 5.1(200) 27 -30 250 3.8(8.4) 3.2(7.1)
1/16in (1.6 mm), 19 (3/4) 5.7 (225) 28-31 270 4.3(9.5) 3.6(8.0) 83-85
DC+ 19 (3/4) 7.0(275) 29-32 305 5.3(11.6) 4.4(9.8)
25(1) 7.6 (300) 29-32 305 5.8(12.7) 4.9(10.7)
25(1) 8.3(325) 29-32 320 6.2(13.7) 5.3(11.6)
25(1) 8.9(350) 29-32 335 6.7 (14.8) 5.7(12.6)

) Typical all weld metal. % Measure with 0.2% offset. ¥ See test results disclaimer * To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 101K3C-H PLUS

Low Alloy, All Positions = AWS E101T1-K3C-JH4, E101T1-C1A6-K3-H4

KEY FEATURES CONFORMANCES
» Innovative design capable of superior toughness at -60°F AWS A5.29: E101T1-K3CJHA
in both the as-welded and stress-relieved conditions AWS A5.36: E101T1-C1A6-K3-H4
= Designed for welding with 100% CO, shielding gas AWS AS.36: E91T1-C1P4-K3-H4
: . ABS: E101T1-K3C-JH4,
= Ha4 diffusible hydrogen levels E101T1-C1A6-K3-Hb
» Q2 Lot® - Certificate showing actual deposit chemistry
and mechanical properties per lot available online TYPICAL APPLICATIONS
= ProTech® foil bag packaging o o
» Offshore drilling rigs = Ship building
= Low temperature = Construction

storage tanks
WELDING POSITIONS

All

SHIELDING GAS

100% CO,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 33 1b (15kg)

in (mm) Fiber Spool (Plastic Bag)
0.045 (1.1) ED0O35415
0.052 (1.3) ED035416

MECHANICAL PROPERTIES!"

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C (-60°F)

Requirements

AWS A5.29 E101T1-K3C-JH4

As-Welded with 100% CO, 605 (88) min 690-825 (100-120) 16 min 27 (20) min -

AWS A5.36 E101T1-C1A6-K3-H4

As-Welded with 100% CO, 605 (88) min 690-825 (100-120) 16 min - 27 (20) min

AWS A5.36 E9Q1T1-C1P4-K3-H4

Stress Relieved with 100% CO, 540 (78) min 620-760 (90-110) 17 min 27 (20) min -

for 1hr @ 620°C(1150°F)
Typical Results®

As-Welded with 100% CO, 730-765(106-111) | 775-810(113-117) 18-21 59-64 (44-47) 49-53 (36-39)

Stress Relieved with 100% CO,

for 1hr @ 620°C(1150°F) 640-695 (93-101) | 705-750 (103-109) 22-25 59-64 (44-L47) -

) Typical all weld metal.  Measure with 0.2% offset. ' See test results disclaimer
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DEPOSIT COMPOSITION™

FLUX-CORED (FCAW-G) WIRE

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29 E101T1-K3C-JH4
AWS A5.36 E101T1-C1A6-K3-H4, 0.15 max 0.75-2.25 0.80 max 0.030 max 0.030 max 1.25-2.60
E91T1-C1P4-K3-H4
Typical Results®
As-Welded with 100% CO, 0.04-0.06 1.44-1.89 0.26-0.70 0.006-0.008 0.007-0.011 1.68-2.09
Diffusible Hydrogen
e Mo w B (mL/100g weld deposit)
Requirements
AWS A5.29 E101T1-K3C-JH4 4.0 max
AWS A5.36 E101T1-C1A6-K3-H4, 0.15 max 0.25-0.65 0.05 max Not Specified
E91T1-C1P4-K3-Ha 4 max
Typical Results®
As-Welded with 100% CO, 0.03-0.24 0.42-0.51 0.00-0.01 0.003-0.004 1-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTwWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4 (175) 25-29 130 1.9 (4.1) 1.7 (3.7)
19 (3/4) 6.4 (250) 27-31 170 2.6(5.8) 2.4(5.2)
. 19 (3/4) 7.6 (300) 28-32 195 3.2(7.0) 2.8(6.2)
0.045 'B(CT mm) 19 (3/4) 8.9 (350) 28-32 220 37(8.1) 33(7.2) 89-90
25(1) 10.2 (400) 28-32 225 4.2(9.2) 3.7(8.2)
25(1) 11.4 (450) 29-33 245 4.7 (10.4) 4.2 (9.2)
25(1) 12.7 (500) 30- 34 265 5.2(11.5) 4.6(10.2)
19 (3/4) 3.8(150) 26 - 30 160 2.1(4.6) 1.7 (3.8)
19 (3/4) 4.4(175) 26-30 180 2.4 (5.4) 2.0(4.5)
19 (3/4) 5.1 (200) 27-31 200 2.8(6.2) 2.3(5.1)
0.052in (1.3 mm), 19 (3/4) 5.7 (225) 27 -31 220 3.2(7.0) 2.6(5.8) 82-84
DC+ 19 (3/4) 7.0(275) 28-32 255 3.9(8.5) 3.2(7.1)
25(1) 7.6 (300) 28-32 230 4.2(9.3) 3.5(7.8)
25(1) 8.3(325) 28-32 245 4.6(10.1) 3.8(8.4)
25(1) 8.9 (350) 29-33 255 4.9(10.9) 4.1(9.1)

) Typical all weld metal. % Measure with 0.2% offset. © See test results disclaimer  To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 101K3M-H PLUS

Low Alloy, All Positions = AWS E101T1-K3M-JH4, E101T1-M21A6-K3-H4

KEY FEATURES

= Innovative design capable of superior toughness at -60°F in

both the as-welded and stress-relieved conditions

» Designed for welding with 75-80% Argon/ Balance CO,

shielding gas
= H4 diffusible hydrogen levels

» Q2 Lot® - Certificate showing actual deposit chemistry and

mechanical properties per lot available online

» ProTech® foil bag packaging

WELDING POSITIONS
All

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.29:
AWS A5.36:
AWS A5.36:

ABS:

TYPICAL APPLICATIONS

» Offshore drilling rigs

= Low temperature
storage tanks

SHIELDING GAS

75-80% Argon / Balance CO
Flow Rate: 40-50 CFH

2

E101T1-K3M-JH4
E101T1-M21A6-K3-H4
E91T1-M21P4-K3-H4

E101T1-K3M-JH4,
E101T1-M21A6-K3-H4

= Ship building

= Construction

Diameter 331b (15 kg)
in (mm) Fiber Spool (Plastic Bag)
0.045 (1.1) ED035413
0.052 (1.3) EDO35414
MECHANICAL PROPERTIES"
Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftaIbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(-60°F)
Requirements

AWS A5.29 E101T1-K3M-JH4

As-Welded with 75% Ar / 25% CO, 605 (88) min 690-825 (100-120) 16 min 27 (20) min -

AWS A5.36 E101T1-M21A6-K3-H4

As-Welded with 75% Ar / 25% CO, 605 (88) min 690-825 (100-120) 16 min - 27 (20) min
AWS A5.36 ES1T1-M21P4-K3-H4

Stress Relieved with 75% Ar / 25% CO, 540 (78) min 620-760 (30-110) 17 min 27 (20) min -

for 1hr @ 620°C(1150°F)

Typical Results®

As-Welded with 75% Argon / 25% o, 695-710(100-103) | 740-765 (108-111) 21-23 55-60 (40-44) 48-53 (35-39)
Stress Relieved with 75% Ar / 25% CO,

for 1hr @ 620°C(1150°F) 655-670 (95-97) | 720-730 (104-106) 22-23 55-60 (40-44) -

 Typical all weld metal. ? Measure with 0.2% offset. ¥ See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29 E101T1-K3M-JH4 125-2.60
AWS A5.36 E101T1-M21A6-K3-H4, 0.15 max 0.75-2.25 0.80 max 0.030 max 0.030 max ' '
ES1T1-M21P4-K3-H4
Typical Results®
As-Welded with 75% Argon / 25% CO, 0.04-0.05 1.60-1.71 0.33-0.34 0.007-0.008 0.010-0.011 1.89-2.17
Diffusible Hydrogen
= idee B ga (mL/100g weld deposit)
Requirements
AWS A5.29 E101T1-K3M-JH4 4.0 max
AWS A5.36 E101T1-M21A6-K3-H4, 0.15 max 0.25-0.65 0.05 max Not Specified
E91T1-M21P4-K3-Ha 4 max
Typical Results®
As-Welded with 75% Argon / 25% CO, 0.04-0.06 0.39-0.44 0.00 0.004-0.005 1-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTwWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4(175) 24 - 28 120 1.8(3.9) 1.5 (3.4)
19 (3/4) 6.4 (250) 25-29 140 2.5(5.6) 2.2(4.8)
. 19 (3/4) 7.6 (300) 26 -30 155 3.1(6.8) 2.6(5.8)
0.045 'B(CT mm) 19 (3/4) 8.9 (350) 27-31 170 36(7.9) 3.1(6.8) 85-87
25(1) 10.2 (400) 28-32 185 4.1(9.0) 35(7.8)
25(1) 11.4 (450) 28-32 200 4.6(10.1) 4.0(8.8)
25(1) 12.7 (500) 29-33 220 5.1(11.3) 4.4(9.8)
19 (3/4) 3.8(150) 26-29 160 2.1(4.6) 1.7 (3.8)
19 (3/4) 4.4(175) 26-29 180 2.4 (5.4) 2.0(4.5)
19 (3/4) 5.1 (200) 27-30 200 2.8(6.2) 2.3(5.1)
0.052in (1.3 mm), 19 (3/4) 5.7 (225) 27 -30 220 3.2(7.0) 2.6(5.8) 82-84
DC+ 19 (3/4) 7.0(275) 28-31 255 3.9(85) 3.2(7.1)
25(1) 7.6 (300) 28-31 230 4.2(9.3) 3.5(7.8)
25(1) 8.3(325) 28-31 245 4.6(10.1) 3.8(8.4)
25(1) 8.9 (350) 29-32 255 4.9(10.9) 4.1(9.1)

) Typical all weld metal. % Measure with 0.2% offset. © See test results disclaimer  To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.
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ULTRACORE’ 111K3C-H PLUS

Low Alloy, All Positions = AWS E111T1-K3C-JH4, E111T1-C1A6-K3-H4

KEY FEATURES

Innovative design capable of superior toughness at -60°F in

both the as-welded and stress-relieved conditions
Designed for welding with 100% CO, shielding gas
H4 diffusible hydrogen levels

Q2 Lot® - Certificate showing actual deposit chemistry

and mechanical properties per lot available online

ProTech® foil bag packaging

WELDING POSITIONS

All

DIAMETERS / PACKAGING

Diameter
in (mm)

0.045 (1.1)
0.052 (1.3)

CONFORMANCES

AWS A5.29: E111T1-K3C-JHA
AWS A5.36: E111T1-C1A6-K3-H4
AWS A5.36: E101T1-C1P4-K3-H4
ABS: E111T1-K3C-JH4,

TYPICAL APPLICATIONS
» Offshore drilling rigs

= Low temperature
storage tanks

SHIELDING GAS

100% CO,
Flow Rate: 40-50 CFH

33 Ib (15kg)
Fiber Spool (Plastic Bag)

ED035419
ED035420

E111T1-C1A6-K3-H4

= Ship building

= Construction

MECHANICAL PROPERTIES™"

Charpy V-Notch

Yield Strength® Tensile Strength Elongation ) (ftaIbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(-60°F)

Requirements

AWS A5.29 E111T1-K3C-JH4

As-Welded with 100% CO, 675 (98) min 760-895 (110-130) 15 min 27 (20) min -

AWS A5.36 E111T1-C1A6-K3-H4

As-Welded with 100% CO, 675 (98) min 760-895 (110-130) 15 min - 27 (20) min

AWS A5.36 E101T1-C1P4-K3-H4

Stress Relieved with 100% CO, 605 (88) min 690-825 (100-120) 16 min 27 (20) min -

for 1hr @ 620°C(1150°F)
Typical Results®

As-Welded with 100% CO, 735-745(107-108) | 780-790(113-115) 19-20 67-70 (49-52) 62-66 (46-48)

Stress Relieved with 100% CO,

for 1 hr @ 620°C(1150°F) 680-725(99-105) | 740-780(107-113) 20-25 67-70 (49-52) -

) Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer
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DEPOSIT COMPOSITION™

FLUX-CORED (FCAW-G) WIRE

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29 E111T1-K3C-JH4
AWS A5.36 E111T1-C1A6-K3-H4, 0.15 max 0.75-2.25 0.80 max 0.030 max 0.030 max 1.25-2.60
E101T1-C1P4-K3-H4
Typical Results®
As-Welded with 100% CO, 0.05-0.07 1.59-1.73 0.25-0.28 0.007-0.011 0.008-0.011 2.41-2.50
Diffusible Hydrogen
L L L = (mL/100g weld deposit)
Requirements
AWS A5.29 E111T1-K3C-JH4 4.0 max
AWS A5.36 E111T1-C1A6-K3-H4, 0.15 max 0.25-0.65 0.05 max Not Specified
E101T1-C1P4-K3-Ha & max
Typical Results®
As-Welded with 100% CO, 0.04-0.12 0.41-0.49 0.00-0.01 0.003-0.004 1-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTwWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4(175) 25-29 130 1.9 (4.1) 1.7 (3.7)
19 (3/4) 6.4 (250) 27 -31 170 2.6(5.8) 2.4(5.2)
. 19 (3/4) 7.6 (300) 28-32 195 3.2(7.0) 2.8(6.2)
0.045 'B(CT mm) 19 (3/4) 8.9 (350) 28-32 220 37(8.1) 33(7.2) 89-90
25(1) 10.2 (400) 28-32 225 4.2(9.2) 3.7(8.2)
25(1) 11.4 (450) 29-33 245 4.7 (10.4) 4.2(9.2)
25(1) 12.7 (500) 30-34 265 5.2(11.5) 4.6(10.2)
19 (3/4) 3.8(150) 26-30 160 2.1(4.6) 1.7 (3.8)
19 (3/4) 4.4(175) 26 - 30 180 2.4 (5.4) 2.0(4.5)
19 (3/4) 5.1 (200) 27 -31 200 2.8(6.2) 2.3(5.1)
0.052in (1.3 mm), 19 (3/4) 5.7 (225) 27 -31 220 3.2(7.0) 2.6(5.8) 82-84
DC+ 19 (3/4) 7.0(275) 28-32 255 3.9(85) 3.2(7.1)
25(1) 7.6 (300) 28-32 230 4.2(9.3) 3.5(7.8)
25(1) 8.3(325) 28-32 245 4.6(10.1) 3.8(8.4)
25(1) 8.9 (350) 29-33 255 4.9(10.9) 4.1(9.1)

) Typical all weld metal. % Measure with 0.2% offset. © See test results disclaimer  To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.

www. lincolnelectriccom | D-120



ULTRACORE’ 111K3M-H PLUS

Low Alloy, All Positions = AWS E111T1-K3M-JH4, E111T1-M21A6-K3-H4

KEY FEATURES

= Innovative design capable of superior toughness at -60°F in

both the as-welded and stress-relieved conditions

» Designed for welding with 75-80% Argon/ Balance CO,

shielding gas
= H4 diffusible hydrogen levels

» Q2 Lot® - Certificate showing actual deposit chemistry
and mechanical properties per lot available online

» ProTech® foil bag packaging

WELDING POSITIONS
All

DIAMETERS / PACKAGING

Diameter
in (mm)

0.045 (1.1)
0.052 (1.3)

MECHANICAL PROPERTIES™

CONFORMANCES

AWS A5.29:
AWS A5.36:
AWS A5.36:
ABS:

TYPICAL APPLICATIONS
» Offshore drilling rigs

= Low temperature
storage tanks

SHIELDING GAS

75-80% Argon / Balance CO
Flow Rate: 40-50 CFH

331b (15 kg)
Fiber Spool (Plastic Bag)

ED035417
ED035418

E111T1-K3M-JH4
E111T1-M21A6-K3-H4
E101T1-M21P4-K3-H4

E111T1-K3M-JH4,
E111T1-M21A6-K3-H4

= Ship building

= Construction

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(-60°F)

Requirements

AWS A5.29 E111T1-K3M-JH4

As-Welded with 75% Ar / 25% CO, 675 (98) min 760-895 (110-130) 15 min 27 (20) min -

AWS A5.36 E111T1-M21A6-K3-Hx

As-Welded with 75% Ar / 25% CO, 675 (98) min 760-895 (110-130) 15 min - 27 (20) min

AWS A5.36 E101T1-M21P4-K3-H4

Stress Relieved with 75% Ar / 25% CO, 605 (88) min 690-825 (100-120) 16 min 27 (20) min -

for 1hr @ 620°C(1150°F)
Typical Results®

As-Welded with 75% Argon / 25% CO2 725-745(105-108) | 770-785 (112-114) 19-20 50-54 (37-40) 47-52 (34-39)

Stress Relieved with 75% Ar / 25% CO,

for 1hr @ 620°C(1150°F) 705-720(102-105) | 765-775(110-112) 21-22 50-54 (37-40) -

) Typical all weld metal. ? Measure with 0.2% offset. ' See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29 E111T1-K3M-JH4
AWS A5.36 E111T1-M21A6-K3-H4, 0.15 max 0.75-2.25 0.80 max 0.030 max 0.030 max 1.25-2.60
E101T1-M21P4-K3-H4
Typical Results®
As-Welded with 75% Argon / 25% CO, 0.05-0.06 1.59-1.84 0.27-0.34 0.007 0.010-0.011 2.31-2.60
Diffusible Hydrogen
B i B ol (mL/100g weld deposit)
Requirements
AWS A5.29 E111T1-K3M-JH4 4.0 max
AWS AS.36 ET11T1-M21A6-K3-H4, 0.15 max 0.25-0.65 0.05 max Not Specified
E101T1-M21P4-K3-H4 4 max
Typical Results®
As-Welded with 75% Argon / 25% CO, 0.04-0.07 0.45-0.51 0.00 0.004-0.005 1-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTwWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4(175) 24 - 28 120 1.8(3.9) 1.5 (3.4)
19 (3/4) 6.4 (250) 25-29 140 2.5(5.6) 2.2(4.8)
. 19 (3/4) 7.6 (300) 26-30 155 3.1(6.8) 2.6(5.8)
0.045 'B(CT mm, 19 (3/4) 89 (350) 27 -31 170 36(79) 3.1(68) 85-87
25(1) 10.2 (400) 28-32 185 4.1(9.0) 35(7.8)
25(1) 11.4 (450) 28-32 200 4.6(10.1) 4.0(8.8)
25(1) 12.7 (500) 29-33 220 5.1(11.3) 4.4(9.8)
19 (3/4) 3.8(150) 26-29 160 2.1(4.6) 1.7 (3.8)
19 (3/4) 4.4(175) 26-29 180 2.4 (5.4) 2.0(4.5)
19 (3/4) 5.1 (200) 27-30 200 2.8(6.2) 23(5.1)
0.052in (1.3 mm), 19 (3/4) 5.7 (225) 27 -30 220 3.2(7.0) 2.6(5.8) 82-84
DC+ 19 (3/4) 7.0(275) 28-31 255 3.9(85) 3.2(7.1)
25(1) 7.6 (300) 28-31 230 4.2(9.3) 3.5(7.8)
25(1) 8.3(325) 28-31 245 4.6(10.1) 3.8(8.4)
25(1) 8.9 (350) 29-32 255 4.9(10.9) 4.1(9.1)

) Typical all weld metal. % Measure with 0.2% offset. © See test results disclaimer  To estimate ESO, subtract 1/4 in (6.0 mm) from CTWD.

www.lincolnelectriccom | D-122



ULTRACORE® 121K3C-H PLUS

Low Alloy, All Positions = AWS E121T1-GC-H4, E121T1-C1A6-K3-H4

KEY FEATURES

= Innovative design capable of superior toughness at -60°F in
both the as-welded and stress-relieved conditions

» Designed for welding with 100% CO, shielding gas

= H4 diffusible hydrogen levels

» Q2 Lot® - Certificate showing actual deposit chemistry and

mechanical properties per lot available online

» ProTech® foil bag packaging

WELDING POSITIONS
All

DIAMETERS / PACKAGING

Diameter
in (mm)

0.045 (1.1)
0.052 (1.3)

FLUX-CORED (FCAW-G) WIRE

CONFORMANCES

AWS A5.29: E121T1-GC-Hs

AWS A5.36: E121T1-C1A6-K3-Hs
AWS A5.36: E111T1-C1P4-K3-Ha
ABS: E121T1-GC-Ha,

E121T1-C1A6-K3-H4

TYPICAL APPLICATIONS
» Offshore drilling rigs = Ship building

= Low temperature = Construction

storage tanks

SHIELDING GAS

100% CO,
Flow Rate: 40-50 CFH

33 1b (15kg)

Fiber Spool (Plastic Bag)

ED035421
ED035422

MECHANICAL PROPERTIES'"

Charpy V-Notch

Yield Strength® Tensile Strength Elongation ) (fta1bf)
MPa (ksi) MPa (ksi) (%) -40°C (40°F) -51°C(-60°F)

Requirements

AWS A5.29 E121T1-GC-H4

As-Welded with 100% CO, 745 (108) min 825-965 (120-140) 14 min - -

AWS A5.36 E121T1-C1A6-K3-H4

As-Welded with 100% CO, 745 (108) min 825-965 (120-140) 14 min - 27 (20) min

AWS A5.36 E111T1-C1P4-K3-H4

Stress Relieved with 100% CO, 675 (98) min 760-895 (110-130) 15 min 27 (20) min -

for 1hr @ 620°C(1150°F)
Typical Results®

As-Welded with 100% CO, 785-815(114-118) | 825-850 (120-124) 19 66-68 (49-50) 61-63 (45-46)

Stress Relieved with 100% CO,

for 1hr @ 620°C(1150°F) 740-790(107-115) | 790-840(115-122) 19-22 66-68 (49-50) -

) Typical all weld metal. ' Measure with 0.2% offset. ' See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION™

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29 E121T1-GC-H4 Not Specified 0.501 1.00 max 0.030 max 0.030 max 0.50
AWS A5.36 E121T1-C1A6-K3-H4,
E111T1-C1P4-K3-Ha 0.15 max 0.75-2.25 0.80 max 0.030 max 0.030 max 1.25-2.60
Typical Results®
As-Welded with 100% CO, 0.06-0.07 1.56-1.88 0.24-0.29 0.007-0.012 0.010-0.011 2.21-2.50
Diffusible Hydrogen
S e w B2 (mL/100g weld deposit)
Requirements
AWS A5.29 E121T1-GC-H4 0.30% 0.20“ 0.10@ ifi 4.0 max
AWS A5.36 E121T1-C1A6-K3-Ha, Not Specified
E111T1-C1P4-K3-H4 0.15 max 0.25-0.65 0.05 max 4 max
Typical Results®
As-Welded with 100% CO, 0.04-0.07 0.53-0.67 0.00 0.003-0.004 1-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
19 (3/4) 4.4 (175) 25-29 130 1.9 (4.1) 1.7 (3.7)
19 (3/4) 6.4 (250) 27 -31 170 26(5.8) 2.4(5.2)
. 19 (3/4) 7.6 (300) 28-32 195 3.2(7.0) 2.8(6.2)
0.045 'B(CT mm) 19 (3/4) 8.9 (350) 28-32 220 37(8.1) 33(7.2) 89-90
25(1) 10.2 (400) 28-32 225 4.2 (9.2)