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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. Qur 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 oil rigs, choosing Lincoln Electric ensures maximum productivity, quality and profitability for

our customers.

THE SYMBOL OF DEPENDABILITY

QOur 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 anly the best will do, there is no substitute
for a Lincoln Electric stick electrode.

www.lincolnelectric.com | 10



QLOT 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

J 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 that you can count on the

CERTIFICATION performance of your welding consumables.

Lincoln Electric standard I1SO manufacturing system . . .
Certificates of conformance N . .
Lincoln Electric Q Lot number on product meets AWS A5.01 ot definition requirements ] . .
Link Q Lot number to certificate of conformance N . .
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 ] .
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:

Q1LOT’ - 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.

Q2LOT® — 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)

Q3LOT® — 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 (C(MTR's, 3.1)

1 | www.lincolnelectric.com



EN CERTIFICATIONS

EN 10204
INSPECTION DOCUMENTS

Type21
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.

INTRODUCTION

EXAMPLES OF
LINCOLN ELECTRICOPTIONS

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

Type2.2

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 “1year” Certificate of
Conformance applicable to a Q1 Lot”.

Type31
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 54
lot of SAW wire. Lincoln Electric “Q2"
Certified Material Test Reports for stain-
less products.

Schedulel
Actual results of the tests called for in Table 2 of AWS

A5.01shall 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 pre-
scribed for that classification in the AWS standard.

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

ScheduleJ

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.

ScheduleK

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.

www.lincolnelectric.com | 12



INTRODUCTION

CATALOG USER GUIDE

1 CATALOG SECTION

(€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

CONFORMANCES

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

» 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

All

TYPICAL APPLICATIONS

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

SHIELDING GAS

100% €O,

75-95% Argon / Balance CO,

4 CLASSIFICATION
6 CONFORMANCES

7 TYPICAL APPLICATIONS

9 SHIELDING GAS

Flow Rate: 30 - 50 CFH

DIAMETERS / PACKAGING
Diameter 101b (4.5 kg) Plastic Spool 251b(11.3 kg) Plastic Spool
10 DIAMETERS & PACKAGING in (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)
i - AWS ER705-G
11 MECHANICAL PROPERTIES 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 ‘ 0.30-060 ‘ <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 /min (n/min) ok ()
1.1 mm (0.045 in), 12-19 32-127 15-6.0
PROCEDURES oC+ (1/2-3/4) (125-500) 19-30 145-340 (34-132)
18 “CTWD (Contact ibtract 1/4 in.

3% | wwwlincolnelectric.com

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

2 Thename of each product appears in the top left or right corner of each page.

3 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.

O 0 N o u1

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

10  Diameters and packaging available for each product (manufactured to the unit of measurement listed first).

1 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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SMAW CONSUMABLES

STICK




q3

EXCALIBUR 7018 MR’

Mild Steel, Low Hydrogen - AWS E7018 H4R

KEY FEATURES

= Extreme bend ability

= Excellent moisture resistance

= (lean arc starts

TYPICALAPPLICATIONS
= Mild steel

= Chemical Processing
Structures

= General fabrication

DIAMETERS / PACKAGING

= Structural
= Ship Building

CONFORMANCES

AWS A51: E7018 H4R
ABS: 3YH5
CWB/CSA: E4918
DNV-GL: 3YH5
Lloyd's Register: ~ 3YM H5
BV: 3YHHH
1S0: E4918 A H5
WELDING POSITIONS

All, except vertical down

STICK (SMAW) ELECTRODE

==

BUY AMERICA

Diameter Length 11b (0.5 kg) Plastic Tube 101b (4.5 kg) Easy Open Can 501b (22.7kg)
in  (mm) in (mm) 61b (2.7 kg) Master Carton 30Ib (13.6 kg) Master Carton Easy Open Can
332 2.4 14 (350) ED032086 ED032588 ED028280, ED033868*
1/8 8.2 14 (350) EDO031468 ED032589 ED028281, ED033869*
5/32 (4.0) 14 (350) ED032590 ED028282, ED033870*
316 (4.8) 14 350) ED028283, ED033871*
7132 (5.6) 18 (450) ED028917
14 (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(ft-1of)
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 0.5 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 %V +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 1.04-175 23
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in 2.4mm) 1/8in(3.2mm) 5/32in (4.0 mm) 3/16in (4.8 mm) 7/32in (5.6 mm) 1/4in(6.4 mm)
DC+ 70-10 90-160 130-210 180-300 250-330 300-400
AC 80-120 100-160 140-210 ‘ 200-300 ‘ 270-370 ‘ 325-420

OTypical all weld metal. ?Measured with 0.2% offset. USee test results disclaimer “Preferred polarity is listed first.

A-1 | www.lincolnelectric.com
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STICK (SMAW] ELECTRODE

IRONARC" 7018 MR

Mild Steel, Low Hydrogen - AWS E7018 H4R

KEY FEATURES

= Soft arc for ease of puddle manipulation

= Smooth arc transfer

= Excellent wetting in the toes allowing for less hold times

= Flat bead profile ideal for cap passes on pipe, groove welds and
pipe repair

= No intentional addition of zinc for moisture resistance

TYPICALAPPLICATIONS

= Pipeline, pipe repair and integrity work

= Boiler, pressure vessel fabrication and repair
= Pipefitting

= Structural fabrication

» General fabrication

DIAMETERS / PACKAGING

CONFORMANCES
AWS A51: E7018 H4R
CWB CSA Wa4s: E4918-H4R

WELDING POSITIONS

All, except vertical down
https://promations.lincolnelectric.com/ironarc/

332 24 14 350
18 B.2) 14 350
5/32 (4.0) 14 350
3116 [4.8) 14 350

MECHANICAL PROPERTIESY — As Required per AWS A5.1

ED040003

ED040000
ED040001
ED040002

Requirements - AWS E7018 H4R 400 (58] min

480 (70) min

22 min

27 (20) min

Typical Results® - As-Welded ‘ 440-480 (64-69) ‘

DEPOSIT COMPOSITION® — As Required per AWS A5.1

540-580 (79-84)

29-32 ‘ 136-176 (100-130)

Requirements - AWS E7018 H4R 015 max 1.60 max

0.75 max

0.035 max

0.035 max 0.30 max

Typical Results” 0.05-0.07 1.25-137

0.41-0.62

0.010-0.013

0.0m-0.017 0.00-0.03

Requirements - AWS E7018 H4R 0.20 max 0.30 max

0.08 max

1.75 max

4 max

Typical Results” 0.02-0.05 0.00-0.08

TYPICAL OPERATING PROCEDURES

0.01

1.30-1.50

13

DC+ 70-110

90-160

120-220

AC 80-120

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

100-160

130-220
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STICK [SMAW) ELECTRODE

EXCALIBUR 7018 XMR"

Mild Steel, Low Hydrogen - AWS E7018 H4R

KEY FEATURES

= 60% less moisture pickup vs. competition

= 24 hour moisture resistance in H4R conditions

= Improved coating integrity

= Extreme bendability

TYPICALAPPLICATIONS

= Structural

= (Chemical Processing

« Ship Building

DIAMETERS / PACKAGING

CONFORMANCES
AWS A51: E7018 H4R
ABS: 3YH5
CWB/CSA: E4918
DNV-GL: 3YH5
Lloyd's Register: ~ 3YM H5
BV: 3YHHH
1S0: E4918 A H5

WELDING POSITIONS

All, except vertical down

332 24
/8 3.2)
5/32 (4.0)

MECHANICAL PROPERTIESY — As Required per AWS A5.1

ED037425
ED037426
ED037427

ED037422
ED037423
ED037424

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

Requirements - AWS E7018 H4R 0.5 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

Requirements - AWS E7018 H4R

0.20 max

0.30 max

0.08 max

1.75 max

4.0 max

Typical Results®

TYPICAL OPERATING PROCEDURES

0.02-0.07

<0.05

<0.02

1.04-175

2-3

DC+

70-110

90-160

130-210

AC

80-120

100-160

OTypical all weld metal. ?Measured with 0.2% offset. USee test results disclaimer “Preferred polarity is listed first.

140-210
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EXCALIBUR"7018-1MR’ B

Mild Steel, Low Hydrogen - AWS E7018-1H4R
KEY FEATURES CONFORMANCES
= Exceeds AWS toughness requirements at -50°F AWS A5.1: E7018-1 H4R
= Extreme bend ability ABS: 3YH5
= Meets Chemical Composition Recommendations of API 751 CWBJ/CSA: E4918-1-H4R
= Q2 Lot” - Lot Controlled Chemistry and Mechanical DNV-GL: 3YH5
Properties Lloyd's Register: 3YM H5
BV: 3YHHH
1SO: E4247B32H52560-A
TYPICALAPPLICATIONS IS0 2560-B E4918-1A U H5
= Power generation = Pressure piping

= Chemical Processing Structures = Structural WELDING POSITIONS

» Pressure vessels All, except vertical down

DIAMETERS / PACKAGING

Diameter Length 81b (3.6 kg) Easy Open Can 101b (4.5 kg) Easy Open Can 501b (22.7kg)

in  [mm) in (mm) 241b (10.9 kg) Master Carton 30Ib (13.6 kg) Master Carton Easy Open Can

332 2.4) 12 (300) ED033179

332 2.4 14 (350) ED032591 ED028700, ED034308*
/8 3.2 14 (350) ED032592 ED028702, ED034309*

5/32 [4.0) 14 (350) ED028704

316 (4.8 14 (350) ED028706

7132 (5.6) 18 (450) ED028919

/4 (6.4 18 (450] ED028920

*Buy America Product

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

Yield Strength? Tensile Strength Elongation J [ft-Ibf)
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 (42-131)

DEPOSIT COMPOSITION® — As Required per AWS A5.1

%C %Mn %Si %P %S %Ni
Requirements - AWS E7018-1 H4R 015 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 175 max 4.0 max
Typical Results® 0.01-0.07 011-0.28 <0.01 0.93-1.65 23
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in(3.2mm) 5/32in (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 ‘ 325-420

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

IRONARC"7018-1MR’

Mild Steel, Low Hydrogen - AWS E7018-1H4R

KEY FEATURES

= Soft arc for ease of puddle manipulation

= Smooth arc transfer

» Excellent wetting in the toes allowing for less hold times

= Flat bead profile ideal for cap passes on pipe, groove welds and pipe repair

= No intentional addition of zinc for moisture resistance

= Q2 Lot® - Certificate showing actual depasit chemistry and mechanical properties
available online

TYPICALAPPLICATIONS

= Pipeline, pipe repair and integrity work

= Boiler, pressure vessel fabrication and repair

= Pipefitting

= Structural fabrication

= (eneral fabrication

DIAMETERS / PACKAGING

CONFORMANCES

AWS A51: E7018-1 H4R
CWB CSA Wa4s: E4918-1-H4R
WELDING POSITIONS

All, except vertical down

332 24 14 (350)
18 B.2) 14 (350)
5/32 (4.0) 14 (350)
116 (4.8) 14 (350)

MECHANICAL PROPERTIES™ — As Required per AWS A5.1

ED040100

ED040101

ED040102
ED040003

Requirements - AWS E7018-1 H4R 400 (58) min 480 [70) min

22 min 27 (20) min

Typical Results® - As-Welded ‘ 440-480 (64-69) ‘ 540-580 (79-84) ‘

DEPOSIT COMPOSITION® — As Required per AWS A5.1

29-32 ‘ 84-141(62-104)

Requirements - AWS E7018-1 H4R 0.5 max 1.60 max 0.75 max

0.035 max 0.035 max 0.30 max

Typical Results® 0.05-0.07 1.25-1.37 0.41-0.62

0.010-0.013 0.0m1-0.017 0.00-0.03

Requirements - AWS E7018-1 H4R 0.20 max 0.30 max 0.08 max

175 max 4

Typical Results® 0.02-0.05 0.00-0.08 0.01

TYPICAL OPERATING PROCEDURES

1.30-1.50 1-3

DC+ 70-110

90-160 120-220

AC 80-120

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

100-160 130-220
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EXCALIBUR" 7028 ==

Mild Steel, Low Hydrogen - AWS E7028 H8
KEY FEATURES CONFORMANCES
= High deposition rates AWS A5 E7028-H8
= High travel speed ABS: 3YH10
CWB/CSA: E4928-H8
TYPICALAPPLICATIONS DNV-GL: 3YH10
= Heavy fabrication Lloyd's Register:  3YM H10
= Shipbuilding
= Storage tanks WELDING POSITIONS
= Bridge fabrication Flat & Horizontal

DIAMETERS / PACKAGING

5/32 (4.0) 14 350) ED032636
316 (4.8) 18 (450) ED032790
732 (5.6) 18 (450) ED034314*

*Buy America Product

MECHANICAL PROPERTIES" — As Required per AWS A5.1

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

Requirements - AWS E7028 H8 0.5 max 1.60 max 0.90 max 0.035 max 0.035 max 0.30 max

Typical Results” 0.03-0.06 117-151 0.44-0.77 0.007-0.014 0.004-0.008 0.02-0.04

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 45

TYPICAL OPERATING PROCEDURES

DC+ 125-175 185-245 220-280
AC 130-180 190-250 250-310

OTypical 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 7018 AC

Mild Steel, Low Hydrogen - AWS E7018 H8

KEY FEATURES CONFORMANCES
= AC polarity welding AWS A5.1: E7018 H8
» (apable of cold re-strikes ASME SFA-A5.1: E7018 H8
o , CWB/CSA W4s-06: E4918-H8
= Low open circuit voltage operation
WELDING POSITIONS

All, except vertical down
TYPICALAPPLICATIONS

= Tack and skip welds
= General fabrication

= Thin sections

DIAMETERS / PACKAGING

332 24) 14 (350) ED033512* ED033514 ED031732
18 3.2 14 (350) ED033513* ED033515 ED031734
5/32 (4.0) 14 (350) ED033516 ED031738

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

MECHANICAL PROPERTIESY — As Required per AWS A5.1

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

Requirements - AWS E7018 H8 0.5 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

Requirements - AWS E7018 H8 0.20 max 0.30 max 0.08 max 175 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

AC 75-120 105-150 130-200

DC+ 70-115 100-140 120-185

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

A-7 | www.lincolnelectric.com



STICK (SMAW) ELECTRODE

EXCALIBUR 7018-A1MR

Low Alloy, Low Hydrogen - AWS E7018-A1 H4R

KEY FEATURES CONFORMANCES

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

= Square coating burn-off ABS: E7018-A1 H4R
CWB/CSA: E4918-A1-H4R

TYPICALAPPLICATIONS WELDING POSITIONS

= Applications requiring stress-relieved conditions All, except vertical down

= Pressure vessels and pressure piping

DIAMETERS / PACKAGING

332 2.4) 12 300) ED032893 ED032875
18 3.2 14 (350) ED032873 ED032876
5/32 (4.0) 14 (350) ED032877

MECHANICAL PROPERTIES™ — As Required per AWS A5.5

Requirements - AWS E7018-A1 H4R 390 (57) min 490 (70) min 22 min Not Specified
Typical Results® -

Stress-Relieved 1hr @ 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

Requirements - AWS E7018-A1 H4R 012 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
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

DC+ 60-10 85-160 10-210
AC 65-120 90-170 15-220

OTypical all weld metal. ?Measured with 0.2% offset. PSee test results disclaimer “Industry Specific Data (Not AWS Requirement). ®Preferred polarity is listed first.
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STICK (SMAW) ELECTRODE

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

TYPICAL APPLICATIONS

= Applications requiring stress-relieved conditions
= Power generation

= Chemical Processing Structure

= Process piping

DIAMETERS / PACKAGING

CONFORMANCES

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

WELDING POSITIONS

All, except vertical down

E8018-B2 H4R
E8018-B2 H4R
E5518-B2

332 24 12 (300) ED032878
/8 3.2 14 (350)
532 (4.0) 14 (350)

MECHANICAL PROPERTIES™ — As Required per AWS A5.5

ED032881

ED032879

ED032882
ED032883

Requirements - AWS E8018-B2 H4R 460 (67) min 550 (80) min 19 min Not Specified

Typical Results®

Stress-Relieved 1hr @ 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

Requirements - AWS E8018-B2 H4R 0.05-0.12 0.90 max 0.80 max 0.03 max

Typical Results® 0.08-011 0.65-0.80 0.35-0.55 <0.02

Requirements - AWS E8018-B2 H4R

0.03 max

1.00-1.50

0.40-0.65

4.0 max

Typical Results®

TYPICAL OPERATING PROCEDURES

<0.01

1.05-1.30

0.40-0.60

2-4

DC+

60-110

85-160

110-210

AC

65-120

90-170

OTypical all weld metal. ®Measured with 0.2% offset. ¥See test results disclaimer “Industry Specific Data (Not AWS Requirement). ®Preferred polarity is listed first.

15-220
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STICK (SMAW) ELECTRODE

EXCALIBUR" 8018-C1 MR’

Low Alloy, Low Hydrogen - AWS E8018-C1 H4R

KEY FEATURES

= Designed to produce a nominal 2.25% nickel deposit

TYPICALAPPLICATIONS

= Low temperature applications

= Refrigerated ammonia tanks

= Liquefied gas storage, piping and transportation
= Weathering steels

= Applications requiring stress-relieved conditions

DIAMETERS / PACKAGING

CONFORMANCES
AWS A5.5:
CWB/CSA:

E8018-C1 H4R
E5518-C1-H4

WELDING POSITIONS

All, except vertical down

332 24 14 (350) ED032596
18 B.2) 14 (350) ED032597
532 (4.0) 14 (350)
316 (4.8) 14 (350)

MECHANICAL PROPERTIES® — As Required per AWS A5.5

ED030876
ED030877
ED030878
ED030879

Requirements - AWS E8018-(1 H4R 460 (67) min 550 (80) min 19 min 20 (27) min
Typical Results®
Stress-Relieved 1hr @ 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

Requirements - AWS E8018-C1 H4R 012 max

1.25 max

0.80 max

0.03 max

Typical Results® - As-Welded

0.05-0.09

0.89-1.25

017-0.53

<0.02

Requirements - AWS E8018-C1 H4R 0.03 max

2.00-2.75

4.0 max

Typical Results® - As-Welded <0.01

TYPICAL OPERATING PROCEDURES

2.00-2.58

1-3

DC+ 70-10 90-160 130-21

0 180-300

250-330 300-400

AC 80-120 100-160 140-21

UTypical all weld metal. ?Measured with 0.2% offset. PSee test results disclaimer “IPreferred polarity is listed first.

0 200-300

270-370 325-430
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EXCALIBUR'® 8018-C3 MR’ B

Low Alloy, Low Hydrogen - AWS E8018-(3 H4R BUY AMERICA
KEY FEATURES CONFORMANCES

= Designed to produce a 1% nickel deposit AWS A5.5; E8018-(3 H4R

= Premium arc performance ABS: E8018-(3 H4R

= Meets NACE MR0175 for sour gas applications CWB/CSA: E5518-(3-H4

= Test data available for SSC (NACE TM0177) & HIC (NACE TM0284) 1S0 2560-B: E5518-N2 A U H5

TYPICAL APPLICATIONS WELDING POSITIONS

= (ross country pipe repair All, except vertical down

= Piping and gas storage tanks

= Weathering steels

DIAMETERS / PACKAGING

Diameter Length 101b (4.5 kg) Easy Open Can 501b [22.7kg)

in  (mm) in (mm) 301b (13.6 kg) Master Carton Easy Open Can

332 24) 14 (350) ED032599 ED030892, ED034039*
18 B.2) 14 (350) ED032600 ED030893, ED034040*

5/32 (4.0) 14 (350) ED030894, ED034041*

316 (4.8) 14 (350) ED030895, ED034042*

732 [5.6) 18 (450) ED030897 ED034315*

*Buy America Product

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

Yield Strength® Tensile Strength Elongation J [ft-Ibf)
MPa (ksi) MPa (ksi) % @ -40°C [-40°F)
Requirements - AWS E8018-(3 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-(3 H4R 012 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 %V [mL/100g weld deposit)
Requirements - AWS E8018-(3 H4R 0.80-110 015 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 (2.4mm) 1/8in(3.2mm) 5/32in (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 ‘ 325-425

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 9018M MR’

Low Alloy, Low Hydrogen - AWS E9018M H4R

KEY FEATURES CONFORMANCES
= Designed to produce weld deposits with 620 MPa AWS A5.5: E9018M H4R
(90 ksi] tensile strength ABS: E9018M HAR
CWB/CSA: E6218M-H4R
TYPICALAPPLICATIONS WELDING POSITIONS
= High strength steel, such as HY-80, HY-90 All, except vertical down
and ASTM A514

= (ross country pipe repair

= DC welding

DIAMETERS / PACKAGING

332 2.4) 14 (350) ED032602 ED030868
8 B.2) 14 350) ED032603 ED030869
5/32 (4.0) 14 350) ED030870
316 (4.8) 14 (350) ED030871

MECHANICAL PROPERTIES™ — As Required per AWS A5.5

Requirements - AWS ES018M 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

Requirements - AWS E9018M H4R 010 max 0.60-1.25 0.80 max 0.03 max 0.03 max.

Typical Results® 0.04-0.07 0.90-110 0.30-0.50 0.01-0.02 <0.01

Requirements - AWS E9018M H4R

1.40-1.80

015 max

0.35 max

4.0 max

Typical Results®

TYPICAL OPERATING PROCEDURES

DC+

70-110

1.50-1.80

OTypical all weld metal. PMeasured with 0.2% offset. ¥See test results disclaimer

0.05-0.12

90-160

0.25-0.35

130-210

1-3

180-300
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EXCALIBUR®10018-D2 MR’

Low Alloy, Low Hydrogen - AWS E10018-D2 H4R

KEY FEATURES CONFORMANCES
= Premium arc performance AWS A5.5: £10018-D2 H4R
» Q2 Lot® - Lot Controlled Chemistry and ABS: 3YQ620 H5
Mechanical Properties CWBJ/CSA: E6918-D2

= Easy strike and slag removal

DNV-GL: 3 Y62H5
TYPICAL APPLICATIONS Lloyd's Register: 3Y62M Hb
= QOffshore and subsea components

WELDING POSITIONS

= Meets NACE MR0175/IS015156-2

= Chromium-molybdenum and other low alloy steels, including AlSI All, except vertical down
4130, 4140, 8630 and ASTM A182 and A336 Grades F22

= (Carbon-manganese and other low alloy steels

= Process piping

DIAMETERS / PACKAGING

Diameter Length 251b (11.3kg) 501b [22.7kg)
in  (mm) in (mm) Easy Open Can Easy Open Can
332 24 12 (300) ED033162

78 B.2) 14 350) ED033163
5/32 (4.0) 14 (350) ED033164
316 (4.8) 14 (350) ED033330
7132 (5.6) 18 (450) ED033331

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

Yield Strength® Tensile Strength Elongation J[ft-Ibf) 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 0.5 max 1.65-2.00 0.80 max 0.03 max
Typical Results® 0.08-012 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 2.4mm) 1/8in(3.2mm) 5/32in (4.0 mm)
DC+ 60-110 85-160 10-210
AC 65-120 \ 90-170 \ 115-220

OTypical 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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STICK [SMAW) ELECTRODE

EXCALIBUR 11018M MR’

Low Alloy, Low Hydrogen - AWS E11018M H4R

KEY FEATURES

= Square coating burn-off

TYPICALAPPLICATIONS

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

= General fabrication of high

strength steels
= Crane booms

= Trailer frames

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.5: EN018M-H4R
ABS - Part 2: 4YQ690 Hb
CWB/CSA: EN018M-H4R
DNV-GL: 4 YM69H5
WELDING POSITIONS

All, except vertical down

332 24
18 3.2
532 (4.0)
36 (4.8)

14 (350)
14 (350)
14 (350)
14 (350)

ED032607
ED032608

MECHANICAL PROPERTIES® — As Required per AWS A5.5

ED031975
ED031976
ED031977
ED031978

Requirements - AWS E11018M H4R

680-760 (98-110)

760 (110) min

20 min 27 (20) min

Typical Results® - As-Welded

690-758 (100-110)

DEPOSIT COMPOSITION® — As Required per AWS A5.5

765-807 (1M-17)

20-26 76-103 (56-76)

Requirements - AWS E11018M H4R

010 max

130-1.80

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

Requirements - AWS E11018M H4R

1.25-2.50

0.40 max

0.25-0.50 4.0 max

Typical Results”

TYPICAL OPERATING PROCEDURES

2.0-25

0.02-0.20

0.40-0.50 1-4

DC+

70-10

WTypical all weld metal. ?Measured with 0.2% offset. ®'See test results disclaimer

90-160

180-300

130-210
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STICK (SMAW) ELECTRODE

FLEETWELD 5P+

Mild Steel, Cellulosic - AWS E6010

KEY FEATURES
= High operator appeal and control

= Easy slag removal

TYPICALAPPLICATIONS

= Standard in the pipe welding industry for root pass C

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

= Repair welding

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.1: E6010
ABS: E6010
CWB/CSA: E4310

Dv: 3

150 2560-A E423(25
WELDING POSITIONS

All

332 2.4) 12 (300)
18 3.2) 14 (350)
5/32 (4.0) 14 (350)
316 (4.8) 14 (350)

MECHANICAL PROPERTIESY — As Required per AWS A5.1

ED010283
ED010278
ED010285
ED010281

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) ‘ 2229 ‘ 51-93 (38-69)
DEPOSIT COMPOSITION® — As Required per AWS A5.1

Requirements - AWS E6010 0.20 max 1.20 max 1.00 max Not Specified Not Specified

Typical Results” - As-Welded 0.09-0.20 0.46-0.79 010-0.32 0.005-0.017 0.004-0.014

Requirements - AWS E6010

0.30 max

0.20 max

0.30 max

0.08 max

Typical Results” - As-Welded

TYPICAL OPERATING PROCEDURES

<0.04

<0.04

<0.02

<0.01

DC+ 50-85

75-135

100-175

140-225

DC- 50-85

75-135

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

100-175
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STICK (SMAW) ELECTRODE

FLEETWELD" 5P

Mild Steel, Cellulosic - AWS E6010

KEY FEATURES CONFORMANCES

= Deep arc penetration AWS A5.1: E6010

= Light slag with minimal arc interference ABS: E6010

= Excellent vertical and overhead capability CWB/CSA: E4310
Lloyd's Register:  3M

TYPICALAPPLICATIONS

= Welding on galvanized and specially coated steels WELDING POSITIONS

= Steel with moderate surface contaminants

= Square edge butt welds

DIAMETERS / PACKAGING

All

332 [24) 12 300) ED033509 ED032561 ED0102T1

18 3.2) 14 350) ED033510 ED032562 ED010203
532 (4.0) 14 350) ED0335T1 ED032563 ED010216
316 (4.8) 14 350) ED010207
732 [5.6) 14 350) ED010219

* 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

Requirements - AWS E6010

330 (48) min

430 (60) min

22 min

27 (20) min

Typical Results” - As-Welded

420-475 (61-69)

DEPOSIT COMPOSITION® — As Required per AWS A5.1

515-570 (75-83)

25-31

41-68 30-50)

Requirements - AWS E6010

0.20 max

1.20 max

1.00 max

Not Specified

Not Specified

Typical Results” - As-Welded

Requirements - AWS E6010

0.09-017

0.30 max

0.40-0.63

0.20 max

0.09-0.43

0.30 max

0.005-0.017

0.005-0.014

0.08 max

Typical Results” - As-Welded

TYPICAL OPERATING PROCEDURES

DC+ 40-80

0.01-0.05

70-130

0.01-0.05

90-165

<0.03

140-225

200-275

<0.01

220-325

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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STICK [SMAW] ELECTRODE

FLEETWELD 35

Mild Steel, Cellulosic - AWS E60T1

KEY FEATURES

= Stable arc performance

= High operator appeal
= ACand DC welding

TYPICALAPPLICATIONS

= Welding on galvanized and specially coated steels

= Steel with moderate surface contaminants

= Sheet metal

= In-plant pipe welding

DIAMETERS / PACKAGING

CONFORMANCES
AWS As: E60M
ABS: E60T

Lloyd's Register:  3M

WELDING POSITIONS

All

3/32
/8
5/32
3/16
7132
/4

MECHANICAL PROPERTIESY — As Required per AWS A5.1

24
B2
(4.0)
4.8
(5.6)
(6.4)

14 (350)
14 (350)
14 (350)
14 (350
18 (450)
18 (450)

ED028152
ED028153
ED028154
ED028155
ED032301
ED028157

Requirements - AWS E6011

330 [48) min

430 [60) min

22 min 27 [20) min

Typical Results” - As-Welded

DEPOSIT COMPOSITION® — As Required per AWS A5.1

385-415 [56-60)

470-510 (68-74)

26-33 56-101 (42-75)

Requirements - AWS E601

0.20 max

1.20 max

1.00 max

Not Specified Not Specified

Typical Results” - As-Welded

011-0.6

0.32-0.60

0.08-0.28

0.006-0.0M 0.004-0.013

Requirements - AWS E601

0.30 max

0.20 max

0.30 max

0.08 max

Typical Results” - As-Welded

TYPICAL OPERATING PROCEDURES

<0.06

0.01-0.04

<0.02

<0.01

AC

50-85

75-120

90-160 120-200

150-260 190-300

DC+

40-75

70-110

80-145 110-180

UTypical all weld metal. ®Measured with 0.2% offset. YSee test results disclaimer “Preferred polarity is listed first.

135-235 170-270
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STICK [SMAW) ELECTRODE

FLEETWELD 180

Mild Steel, Cellulosic - AWS E60T1

KEY FEATURES CONFORMANCES
= Easy to strike arc AWS A5.1: E6011
= AC polarity welding CWB/CSA: E43M
WELDING POSITIONS
TYPICALAPPLICATIONS
All

= Performs on low amperages and OCV
= Sheet metal

= Edge, corner and butt joints

DIAMETERS / PACKAGING

332 24) 12 300) ED033494* ED033496 ED010110
18 3.2 14 (350) ED033495* ED033497 ED010105
5/32 (4.0) 14 (350) EDO10M4

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

MECHANICAL PROPERTIESY — As Required per AWS A5.1

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 A51

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

Typical Results® - As-Welded 013-0.20 0.44-071 0.23-0.45 0.009-0.014 0.005-0.008

Requirements - AWS E601 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

AC 40-90 65-120 115-150

DCs 40-80 60-110 105-135

UTypical 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" 6011C

Mild Steel, Cellulosic - AWS E60T1

KEY FEATURES CONFORMANCES

= Deep penetration and fast freezing AWS A5.1: E60M

» Fast travel speed and flatter contour fillets deliver ASME SFA-5.1: E6OM
ABS: E60M
WELDING POSITIONS
All

TYPICALAPPLICATIONS
= Small AC welders welding on galvanized steel

= Automobile frames, storage tanks and piping

= Rusty or oily steel in maintenance and repair work

DIAMETERS/PACKAGING
332 24) EDM13182343
/8 B2 EDM13182304
5/32 (4.0) EDM13182305
316 (4.8) EDM13182306

MECHANICAL PROPERTIESY — As Required per AWS A5.1

Requirements - AWS E6011 48,000 (330) min 60,000 (410) min 22 min 20 [27) min

Typical Results® - As-Welded ‘ 57000-75,000 (393-517) ‘ 66,000-86,000 (455-593) ‘ 22-35 ‘ 22-93 (30-126)
DEPOSIT COMPOSITION" — As Required per AWS A5.1

Requirements - AWS E601 0.20 max 1.20 max 1.00 max Not Specified Not Specified

Typical Results® - As-Welded 010-016 0.44-0.72 010-0.31 0.01-0.02 0.005-0.015

Requirements - AWS E601

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

0.01-0.06

0.01-0.02

0.48-0.88

AC

50-90

Typical all weld metal. ?Measured with 0.2% offset. PSee test results disclaimer

80-13

0

120-180

140-220
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FLEETWELD' 22

Mild Steel, Rutile - AWS E6022

KEY FEATURES CONFORMANCES

= QOptimized for burn-through spot welding AWS A51: E6022
= Deep penetration

= Little slag interference in arc WELDING POSITIONS

Flat & Horizontal

TYPICAL APPLICATIONS
= Spot welding floor decking to beams

= Steel with moderate surface contaminants

DIAMETERS / PACKAGING

8 B.2) 14 350) ED021896
5/32 (4.0) 14 350) ED021895

MECHANICAL PROPERTIESY — 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

Typical all weld metal. PMeasured with 0.2% offset. ¥See test results disclaimer “Preferred polarity is listed first.
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43

FLEETWELD" 37

Mild Steel, Rutile - AWS E6013

KEY FEATURES CONFORMANCES

= Operable with low amperages on sheet metal AWS A5.1: E6013

= Excellent bead appearance ABS: E6013

= Slag control accommodates vertical down welding CWB/CSA: E4313

TYPICAL APPLICATIONS

= Maintenance or repair welding

= For use with small AC welders with low OCV

= Sheet metal

= [rregular short welds that change positions WELDING POSITIONS
Al

DIAMETERS / PACKAGING

5/64 (2.0) 12 300) ED010170
332 24) 12 300) ED033499* ED033501 ED010161

18 3.2 14 (350) ED033500* ED033502 ED010153
5/32 (4.0) 14 (350) ED033503 ED010165
316 (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 PROPERTIESY — As Required per AWS A5.1

Requirements - AWS E6013

330 [48) min

430 (60) min

17 min

Not Specified

Typical Results” - As-Welded

400-440 (58-64)

DEPOSIT COMPOSITION® — As Required per AWS A5.1

Requirements - AWS E6013

0.20 max

1.20 max

460-515 (67-75) ‘

1.00 max

23

Not Specified

37-76 (27-56)

Not Specified

Typical Results® - As-Welded

Requirements - AWS E6013

0.04-0.07

0.30 max

0.32-0.45

0.20 max

016-0.24

0.30 max

0.01-0.02

0.01-0.02

0.08 max

Typical Results® - As-Welded

TYPICAL OPERATING PROCEDURES

<0.07

0.02 - 0.04 <0.02

0.01-0.02

AC

50-80

75-15

110-140

160-200

205-260

DC+

45-75

70-105

100-135

OTypical all weld metal. Measured with 0.2% offset. USee test results disclaimer “Preferred polarity is listed first.

145-180

185-235
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FLEETWELD' 47

Mild Steel, Rutile - AWS E7014

KEY FEATURES CONFORMANCES

= Operates on low amperages AWS A5.1: E7014
= High deposition rates ABS: E7014
= Excellent operator appeal CWB/CSA: E4914
TYPICAL APPLICATIONS

= Maintenance and repair welding

= Sheet metal and fillet welds WELDING POSITIONS

= Heavy sections Al

DIAMETERS / PACKAGING

332 24)
/8 3.2
5/32 (4.0)
3116 (4.8)

14 350
14 350
14 350
14 350

ED033504*
ED033505*

ED033506
ED033507
ED033508

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

MECHANICAL PROPERTIESY — As Required per AWS A5.1

ED010189
ED0107183
ED010193
ED010186

Requirements - AWS E7014

400 (58] min

490 (70) min

17 min

Not Specified

Typical Results” - As-Welded

400-510 (58-74)

DEPOSIT COMPOSITION" — As Required per AWS A5.1

490-585 (70-85)

Requirements - AWS E7014

015 max

1.25 max

0.90 max

23-29

0.035 max

45-103 (33-76)

0.035 max

Typical Results® - As-Welded

Requirements - AWS E7014

0.06-010

0.30 max

0.25-0.67

0.20 max

0.04-0.69

0.30 max

0.01-0.02

0.08 max

<0.02

1.50 max

Typical Results” - As-Welded

TYPICAL OPERATING PROCEDURES

0.02-0.09

0.01-0.05

<0.02

<0.02

037

AC

80-100

110-155

150-225

200-285

DCx

75-95

100-145

OTypical all weld metal. ?Measured with 0.2% offset. USee test results disclaimer “Preferred polarity is listed first.

135-200

185-235
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STICK [SMAW) ELECTRODE

MUREX 6013D

Mild Steel, Rutile - AWS E6013

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

= Low spatter and excellent slag removal — virtually self

cleaning on vertical down fillets
WELDING POSITIONS

All, Ideal for vertical down welding
TYPICALAPPLICATIONS

= (ood choice when shallow penetration is required or fit up is poor

= Sheet metal

= Maintenance and repair welding

DIAMETERS / PACKAGING
332 24) EDM13182463
/8 B2 EDM13182454
5/32 (4.0) EDM13182455

MECHANICAL PROPERTIES® — As Required per AWS A51

Requirements - AWS E6013 48,000 (331) min 60,000 (414) min 17 min Not Specified
60,000-78,000 [414-538)

25-32

Typical Results” - As-Welded 48,000-70,000 (331-483)

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 0.01-0.06 0.01-0.02 0.01-0.02 0.36-0.57

TYPICAL OPERATING PROCEDURES

AC 50-80 75-15 110-140 160-200 205-260

DC+ 45-75 70-105 100-135 145-180 185-235

Typical all weld metal. ?Measured with 0.2% offset. PSee test results disclaimer
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STICK [SMAW) ELECTRODE

MUREX 7014

Mild Steel, Rutile - AWS E7014

KEY FEATURES
= (Good restrike characteristics
= Smooth and transfer and good wetting and low penetration

= Good deposition rates

TYPICALAPPLICATIONS
= Suitable for all types of mild steel fabrications

= Maintenance & repair

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.1:
ASME SFA-5.1:

WELDING POSITIONS

E7014
E7014

Specifically designed for vertical down welding of sheet metal

and ornamental iron

332 2.4)
18 3.2)
5/32 (4.0)
3116 (4.8)

MECHANICAL PROPERTIESY — As Required per AWS A5.1

EDM13181403
EDM13181414
EDM13181415
EDM13181416

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 @ T150°F (620°C) 55,000-70,000 379-482) 67000-77000 (461-530) 24-30

DEPOSIT COMPOSITION® — As Required per AWS A5.1
Requirements - AWS E7014 0.5 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

Requirements - AWS E7014

0.30 max

0.20 max

0.30 max

0.08 max

150 max

Typical Results® - As-Welded

TYPICAL OPERATING PROCEDURES

0.01-0.06

0.01-0.06

0.01-0.02

0.01-0.02

0.25-0.86

AC

80-100

110-155

150-225

200-285

DCx

75-95

Typical all weld metal. ?Measured with 0.2% offset. PSee test results disclaimer

100-145

135-200

185-235
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Ce

STICK [SMAW) ELECTRODE

JETWELD 1

Mild Steel, High Deposition - AWS E7024-1

KEY FEATURES

= High deposition rates

= Smooth bead appearance

= Shallow penetration

TYPICALAPPLICATIONS

= Large welds

= Slightly downhill (15° max] positions

= Multiple pass welding

DIAMETERS / PACKAGING

CONFORMANCES
AWS A5.1:

ABS: E7024-1

CWB/CSA:

WELDING POSITIONS

Flat & Horizontal

E7024-1

E4924-1

18 3.2)
5/32 (4.0)
316 (4.8)
732 (5.6)
14 (6.4)

14 (350)
14 (350)
18 (450)
18 (450)
18 (450)

MECHANICAL PROPERTIES" — As Required per AWS A5.1

ED010362
ED010372
ED010366
ED010375
ED010360

Requirements - AWS E7024-1

400 (58] min

490 (70) min

22 min

27 20) min

Typical Results” - As-Welded

DEPOSIT COMPOSITION® — As Required per AWS A5.1

‘ 455-490 (66-71) ‘

530-565 (77-86) ‘

22-31

27-60 (20-44)

Requirements - AWS E7024-1

0.15 max

1.25 max

0.90 max

0.035 max

0.035 max

Typical Results” - As-Welded

Requirements - AWS E7024-1

0.03-0.06

0.30 max

0.63-1.02

0.20 max

013-0.68

0.30 max

0.010-0.022

0.08 max

0.005-0.0M

1.50 max

Typical Results” - As-Welded

<0.06

TYPICAL OPERATING PROCEDURES

0.01-0.05

<0.02

0.03 max.

0.75

AC

115-175

180-240

240-300

300-380

340-440

DC+

100-160

160-215

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

220-280

270-340

320-400
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STICK [SMAW) ELECTRODE

MUREX' 7024

Mild Steel, High Deposition - AWS E7024

KEY FEATURES

= Good wetting and root fusion in horizontal fillets

= Deposition rate is typically 50% greater than an E7014 electrode

= Self-cleaning slag

TYPICAL APPLICATIONS
= Large welds

= Barge and shipbuilding

= General fabrication

= Rail car

DIAMETERS / PACKAGING

CONFORMANCES

AWS A51:
ASME SFA-5.1:
ABS:

WELDING POSITIONS
Flat & horizontal

E7024
E7024
E7024

18 8.2)
5/32 (4.0)
3116 (4.8)
7132 (5.6)
/4 (6.4)

MECHANICAL PROPERTIESY — As Required per AWS A5.1

EDM13181214
EDM13181215
EDM13181216
EDM13181217
EDM13181218

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 -

1hr @ TI50°F (620°C) 67,000-77000 (462-531) 55,000-70,000 (379-483) 24-30
DEPOSIT COMPOSITION® — As Required per AWS A5.1

Requirements - AWS E7024 0.5 max 1.25 max 0.90 max 0.035 max 0.035 max

Typical Results® - As-Welded 0.04-0.09 0.75-110 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

TYPICAL OPERATING PROCEDURES

0.005-0.015

0.01-0.06

0.01-0.06

0.01-0.02

0.79-1.26

AC 15-175

180-240

240-300

300-380

340-440

DC+ 100-160

Typical all weld metal. ?Measured with 0.2% offset. PSee test results disclaimer

160-215

220-280

270-340

320-400
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STICK [SMAW) ELECTRODE

SHIELD-ARC" HYP+

Low Alloy, Cellulosic, Pipe - AWS E7010-P1

KEY FEATURES CONFORMANCES

= Light slag for minimal arc interference AWS A5.5: E7010-P1, E7010-G

= Deep penetration ABS: E7010-P1

= Superior puddle control CWB/CSA: E4910-P1
WELDING POSITIONS

TYPICALAPPLICATIONS Recommended for vertical down welding

= Hot, fill and cap pass of up to X65 grade pipe
= Root pass welding of up to X80 grade pipe

DIAMETERS / PACKAGING

78 3.2 14 (350) ED0295T1
5/32 (4.0 14 (350) ED029513
316 (4.8) 14 (350) ED029509

MECHANICAL PROPERTIESY — As Required per AWS A5.5

Requirements - AWS E7010-P1 415 (60) min 490 (70) min 22 min 27 20) min
525-635 (76-92] ‘ 22-28 ‘ 27-56 (20-41)

Typical Results” - As-Welded ‘ 435-525 [63-76)

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? 013-017 0.43-0.63 0.08-018 <001 <0.01

Requirements - AWS E7010-P1 1.00 max 0.30 max 0.50 max 0.0 max

Typical Results? 0.01-0.02 0.02 0.27-031 <0.01

TYPICAL OPERATING PROCEDURES

DC+ 75-130 90-185 140-225

OTypical all weld metal. Measured with 0.2% offset. ¥See test results disclaimer
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Ce
STICK [SMAW) ELECTRODE

SHIELD-ARC 85

Low Alloy, Cellulosic, Pipe - AWS E7010-A1

KEY FEATURES CONFORMANCES

= For welding 0.50% molybdenum steel AWS A5.5: E7010-A1

= Deep penetration and superior puddle control ABS: E7010-A1
CWB/CSA: E4910-A1
WELDING POSITIONS

TYPICALAPPLICATIONS All

= API 5L X42 through X56 grade pipe

= (ross country and in-plant pipe

DIAMETERS / PACKAGING

332 [24) 12 300) ED012893

18 B.2) 14 350) ED012885
5/32 (4.0) 14 350) ED012896
316 (4.8) 14 350) ED012889

MECHANICAL PROPERTIES® — As Required per AWS A5.5

Requirements - AWS E7010-Al 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 1hr @ 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” ‘ 0.07-012 ‘ 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

OTypical all weld metal. ?Measured with 0.2% offset. PSee test results disclaimer
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STICK [SMAW) ELECTRODE

SHIELD-ARC 70+

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

KEY FEATURES CONFORMANCES
= Recommend to switch to Pipeliner® Arc 80 for superior AWS A5.5: E8010-G E8010-P1
puddle control and visibility ABS: E8010-G
= Light slag for minimal arc interference CWB/CSA: E5510-G
= Deep penetration
TYPICALAPPLICATIONS
WELDING POSITIONS

= API 5L X56 through X70 grade pipe
) o ) Vertical down recommended for pipe welding
= Relatively high silicon pipe

= (ross country and in-plant pipe

DIAMETERS / PACKAGING

8 B.2) 14 350) ED012841
5/32 (4.0) 14 350) ED012849
316 (4.8) 14 350) ED012845

MECHANICAL PROPERTIESY — As Required per AWS A5.5

Requirements - AWS E8010-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® 013-017 0.60-1.20 0.05-0.30 <0.01 <0.01

Requirements - AWS E8010-G 0.50 min. 0.30 min. 0.20 min. 010 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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STICK [SMAW) ELECTRODE

SHIELD-ARC 90

Low Alloy, Cellulosic, Pipe - AWS E9010-G

KEY FEATURES CONFORMANCES
= Light slag for minimal arc interference AWS A5.5: E9010-G
= Deep penetration

WELDING POSITIONS
TYPICALAPPLICATIONS All

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

= API5L X70 through X80 grade pipe

DIAMETERS / PACKAGING

32 (/8 14 (350) EDS01693
40 [5/32) 14 (350) EDS01694
5.0 [(3/16) 14 (350) EDS01695

MECHANICAL PROPERTIESY — 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 E9010-G Not Specified 1.00 min 0.80 min 0.03 max 0.03 max

Typical Results” 013-018 0.55-0.79 0.08-0.22 0.01-0.02 <0.01

Requirements - AWS E9010-G 0.50 min 0.30 min 0.20 min 0.0 min

Typical Results® 0.66-0.77 0.01-0.06 0.43-0.70 <0.01

TYPICAL OPERATING PROCEDURES

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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SUPERGLIDE" S3

Mild Steel, Non-Copper Coated Wire - AWS ER705-3

KEY FEATURES CONFORMANCES

= Moderate levels of manganese and silicon for deoxidization AWS A5.18: ER70S-3
of clean to light mill scale surfaces CWB/CSAWAS:  B-GA49A2 (1S3 (B-G 49A 2 (1 G3)

= MicroGuard® Ultra provides superior feeding and arc stability 1SO 14341-B: G 49A2 (1S3

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

= Non-copper coated TYPICAL APPLICATIONS

= Clean to light mill scale base material

WELDING POSITIONS = Sheet metal to 380-485 MPa (55-70 ksi) yield strength material

All = Pipeline

= Pressure vessels
SHIELDING GAS = Structural steel
100% (O,

75-95% Argon / Balance (0,
95-98% Argon / Balance 0,
Flow Rate: 30-50 CFH

DIAMETERS / PACKAGING

Diameter 441b (20 kg) 500 Ib (227 kg)

in (mm) Fiber Spool Accu-Trak® Drum
0.035 (0.9) ED028621 ED030772
0.045 (1) ED028622 ED030773

MECHANICAL PROPERTIESY — As Required per AWS A5.18

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 ER705-3
As-Welded with 100% (O, 400 (58) min 485 (70) min 22 min 27 (20) min Not Specified
Typical Results® - As-Welded with 100% (0, 405 (59) 510 (74) 26 100 (74) 87 (64)
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WIRE COMPOSITION — As Required per AWS A5.18

Requirements - AWS ER705-3 0.006-0.15 0.90-1.40 0.45-0.75 0.035 max 0.025 max

Typical Results” 0.07-0.10 115-1.27 0.52-0.59 0.002-0.008 0.005-0.013

Requirements - AWS ER705-3 015 max 015 max 015 max 0.03 max 0.50 max

Typical Results” <0.03 <0.01 <0.04 <0.01 0.02-0.04

TYPICAL OPERATING PROCEDURES

0.035in (0.9 mm), DC+

chort Creuit Tranet , 25 [100) 18 80 07 (.6

ort w:ug:ol[';ns er [3/9_1 . 38 (150 19 120 11 R4

100% CQ, 8-1 64 [250) 2 175 18 (4.0

Soray Transf 5 95 (379 23 195 27 (6.0

graZ nra:s EE] [} -1'-/9] 127 [(500) 29 230 36 (8.0

90% Ar/10% (0, 112-3/4 152 (600 30 275 44 (96)
0.045in (11 mm), DC+

chort Creuit Transi 32 (129) 19 145 15 B4

ort |r°cu|éc0r;ns er [}2-1?] 38 [(150) 20 165 18 (4.0)

100% (0, 112-3/4 51 (200) 21 200 24 (B4

<oray Transf 89 [350) 27 285 42 (9.2

Era;_/\ /rar:s E[r] [}2‘1?] 121 [@7) 30 335 57 (12.5)

90% Ar/10% (O, 112-3/4 127 [500) 30 340 60 (3.2

(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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SUPERGLIDE" S6

Mild Steel, Non-Copper Coated Wire - AWS ER705-6

KEY FEATURES CONFORMANCES
= High levels of manganese and silicon deoxidizers tolerate AWS A5.18: ER70S-6
medium to heavy mill scale surfaces CWB/CSA W48:  B-G49A3 C156 (B-G 49A 3 C G6)

= MicroGuard® Ultra provides superior feeding and arc stability 1SO 14341-B: G 49A3C156

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

= Non-copper coated
TYPICAL APPLICATIONS

WELDING POSITIONS = Medium to heavy mill scale base material

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

SHIELDING GAS = Automotive repair

100% (O, = Structural steel

75-95% Argon / Balance (0,
95-98% Argon / Balance O,
Flow Rate: 30 - 50 CFH

DIAMETERS / PACKAGING

Diameter 441b 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) ED028636 ED030695 ED034561

MECHANICAL PROPERTIESY — As Required per AWS A5.18

Charpy V-Notch
Yield Strength? Tensile Strength Elongation J [ft-Ibf)
MPa (ksi) MPa (ksi) % @ -29°C (-20°F)
Requirements - AWS ER705-6
As-Welded with 100% (O, 400 (58] min 485 [70) min 22 min 27 (20) min
Typical Results® - As-Welded with 100% (O, 430 (62) 540 (78) 28 71(52)
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WIRE COMPOSITION — As Required per AWS A5.18

Requirements - AWS ER705-6 0.06-015 1.40-1.85 0.80-115 0.035 max 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 ER705-6 0.5 max 0.5 max 0.5 max 0.03 max 0.50 max

Typical Results® 0.01-0.05 <0.04 <0.01 <0.01 0.01-0.04

TYPICAL OPERATING PROCEDURES

0.035in (0.9 mm), DC+

o 25 (100 18 80 07 (.6
Short Circuit Transfer 9-12 38 [150) 19 120 1 24
100% €0, G872 64 050 2 75 18 o)

Soray Transf 95 (379) 23 195 27 [6.0)
Eray /ra:s er 12'17 127 (500) 29 230 36 (8.0)
90% Arf10% (0, (V2-3/4) 1.2 (600) 30 275 44 (96)

0.045in (11 mm), DC+

o 32 (125 19 145 15 B4
Short Circuit Transfer 12-19 38 [150) 20 165 18 @40
100% €0, 72344 51 2oo) P4 200 24 54
Tansh 89 (350 27 285 42 (9.2

Sgray ransier 1219 21 47 30 135 57 (125)
90% Arf10% (0, (V2-3/4) 127 (500) 30 340 60 [3.2)

(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° S

Mild Steel, Copper Coated - AWS ER705-3 & 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 ABS - Part 2: JVSA H5
= (Copper coating pr'ow.des superior arc-starting characteristics CWB/CSA W48: B-G49A3 (153 (B-G 49A3 (1 G3)
for long contact tip life
DNV - 2.9:
= Supports short-circuiting, globular, axial spray and pulsed HITYMS H5
spray transfer Lloyd's Register -
. . ) ) . Chapter 11:
= MicroGuard® Ultra provides superior feeding and arc stability P WS H5
1SO 14341-B: G49A2 (1S3
WELDING POSITIONS
All
TYPICAL APPLICATIONS
SHIELDING GAS = (lean to light mill scale = Pipeline and
100% CO, base material processing pipe
75-95% Argon / Balance (O, » Sheet metal to = Pressure vessels
95-98% Argon / Balance G, 380 - 485 MPa
Flow Rate: 30-50 CFH (55 - 70 ks yield = Structural steel
strength material
DIAMETERS / PACKAGING
Diameter 331b [15kg) 331b [15kg) 441b (20 kg) 441b 20 kg) 601b 272 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) ED032925 ED031409, ED036879* ED031915 ED021270, ED034428*
0.052 (1.3) ED031916
116 (1.6) EDQ11317
Diameter 601b (272 kg) 500 Ib (227 kg) 5001b (227 kg) 5001b (227 kg) 6001b 272kg)
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) ED021271 ED020526 ED032901 ED034535
0.052 (13) ED021273 ED020527 ED032902
116 (1.6 ED027274 ED032903 EDO11316
Diameter 900 Ib (408 kg) 10001b (454 kg) 10001b (454 kg) 10001b (454 kg) 10001b (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) ED028826 ED032844 ED031614 ED031930
0.052 (1.3) ED029082 ED032845 EDO031615 ED034464
116 (1.6) ED029083 ED032846 ED033270
*Buy America Product
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MECHANICAL PROPERTIESY — As Required per AWS A5.18

Yield Strength® Tensile Strength Elongation Charpy V-Notch - J [ft-Ibf)
MPa (ksi) MPa (ksi) % @-18°C (0°F) @ -29°C (-20°F)
Requirements - AWS ER705-3
As-Welded with 100% (O, 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 1hr. @ 621°C (1150°F) 365 (53) 475 (69) 34 118 (87) 100 (74)
As-Welded with 75% Ar/25% C0, 420 (67) 525 (76) 28 106 (78) 102 (75)
Stress Relieved 1hr. @ 621°C (1150°F) 365 (53) 490 (71) 33 165 (122) 163 (120)
As-Welded with 90% Ar/10% (O, 450 (65) 545 (79) 30 142 (105) 122 (90)
Stress Relieved 1hr. @ 621°C (1150°F) 365 (53] 485 (70) 35 - - 214 (158)
As-Welded with 98% Ar/2% 0, 425 (62) 540 [78) 27 108 (80) 95 (70)
Stress Relieved 1hr. @ 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® 0.08-011 114-1.23 0.53-0.59 0.003-0.009 0.003-0.013
%Cr %Mo %Ni %V %Cu (Total)®
Requirements - AWS ER705-3 015 max 015 max 015 max 0.03 max 0.50 max
Typical Results® <0.04 <0.02 <0.03 <0.01 015-0.25
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+
o 19 (79) 17 35 04 (09
Short Circuit Transfer 9-12 38 [150) 18 70 08 0.8
100% CO, B/8-172) 76 B300) 2 130 16
0.035in (0.9 mm), DC+
o 25 (100) 18 80 07 [1.6)
Short Circuit Transfer 9-12 38 [150) 19 120 11 24
100% CQ,® B/8-12) 64 (250 2 175 18 (4.0)
95 [(375) 23 195 27 (6.0
Spray Transfer 12-19 127 (500) 29 230 36 (8.0)
90% Ar/10% (O, (1/2-3/2) 152 [(600) 30 275 44 (9.6)
0.045in (11 mm), DC+
o 32 (129 19 145 15 (4
Short Circuit Transfer 12-19 38 [150) 20 165 18 (4.0
100% CO,® (1/2-3/2) 51 (00) 21 200 25 (4
89 (350 27 285 42 (9.2
Spray Transfer 12-19 121 @7s) 30 335 57 (125
90% Arf10% (O, (1/2-3/4) 127 (500) 30 340 60 (3.2
0.052in (1.3 mm), DC+
76 (300) 30 300 48 [(10.6)
Spray Transfer 1219 81 (320 30 220 52 (15
90% Ar/10% (0, (1/2-3/4) 123 (48s) 2 430 78 (7)
116in (1.6 mm), DC+
53 [210) 25 325 48 (107
Spray Transfer 12-25 60 (235 27 350 54 (120
90% Ar/10% (0, (/2-1 74 (290) 28 430 67 (48

("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.
EICTWD (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-52"

Mild Steel, Copper Coated - AWS ER70S-2, ER70S-2

KEY FEATURES CONFORMANCES

= Triple deoxidized (Aluminum, Titanium, Zirconium) AWS A5.18: ER70S-2
ER70S-2 solid wire designed for welding over rust and
mill scale without sacrificing weld quality

= Very low nitrogen in the steel to help achieve impact

resistance above 70 ft-lbs @-20°F TYPICAL APPLICATIONS

= Root, fill and cap pass welding

» Microguard® Ultra provides superior feeding, arc stability for Piping industries

and improved protection against corrosion

= (Copper coating promotes excellent arc starting and extremely low * Metal Fabrication

contact tip wear. = Power Generation

= Very low spatter levels and fume emissians.

= Preferred for all position welding of different sizes of pipe.

WELDING POSITIONS
Al

SHIELDING GAS

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

DIAMETERS / PACKAGING

Diameter 331b (15kg) 441b20kg)

in (mm) Steel Spool Steel Spool
0.035(0.9) ED037003 ED037004
0.045 (1) ED037005 ED037006

MECHANICAL PROPERTIESY — As Required per AWS A5.18

Yield Strength® Tensile Strength Elongation Charpy V-Notch - J (ft-Ibf)
MPa (ksi) MPa (ksi) % @-30°C(-20°F)
Requirements - AWS ER705-2
As-Welded with 100% (O, 400 (58) min 485 (70) min 22 min 27 20) min
Typical Results”
As-Welded with 100% (O, 440 (63) 520 (76) 30 129 (95)

"Typical all weld metal. ?Measured with 0.2% offset.

B-7 | www.lincolnelectric.com



MIG (GMAW] WIRE

WIRE COMPOSITION® — As Required per AWS A5.18

Requirements - AWS ER705-2 0.07 max 0.90-1.40 0.40-0.70 0.035 max 0.025 max 0.5 max 0.015 max
Typical Results® 0.04 110 0.59 <0.003 0.003 0.06 0.03
Requirements - AWS ER705-2 0.5 max 0.03 max 0.05-015 0.02-012 0.05-015 0.50 max

Typical Results? 0.01 0.01 010 0.03 0.07 0.21

TYPICAL OPERATING PROCEDURES

0.035in (0.9 mm), DC+

12-19 (1/2-3/4 5.6-19.8 20-780. 19-31 105-320 1.6-57 (3.6-12.6.
100% (0, ( ) e ) [ !
0.045in 11mm), DC+
( ) 12-19 (1/2-3/4) 51-15.2  (200-600) 19-31 145-360 24-72 (53-15.9)
100% CO,

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.

BICTWD (Contact Tip to Work Distance). Subtract 1/4 in (6.4 mm) to calculate Electrical Stickout.
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SUPERARC' L-56

==

Mild Steel, Copper Coated - AWS ER705-6 & EH11K BUY AMERICA
KEY FEATURES CONFORMANCES
= High levels of manganese and silicon deoxidizers tolerate AWS A5.18: ER70S-6
medium to heavy mill scale surfaces ABS - Part 2: 3VSA H
= Excellent toe-wetting provides optimal bead appearance CWB/CSAW48:  B-GA49A3 (156 (B-G49A3 C G6)
= Copper coating provides superior arc-starting characteristics 5o
for long contact tip life DNV - 2.9: IF'YMS and I1I'YMS H5
. ) Llyod's Register -
= Supports short-circuiting, globular, axial spray and pulsed Chapter 11: S H5
spray transfer
ISO 14341-A: i i i
» MicroGuard® Ultra provides superior feeding and arc stability 50143 G423 L1350 G464 M213501 G 424 M20 351
I1SO 14341-B: G 49A3C156

TYPICAL APPLICATIONS

= Medium to heavy mill scale base =

material

= Sheet metal to 380-485 MPa (55-

70 ksi) yield
strength material

= Robotic or hard
automation

= Structural steel

= Pressure vessels

DIAMETERS / PACKAGING
Diameter 21b [1kg) Plastic Spool
in (mm) 10Ib (4.5 kg) Master Carton
0.025 (0.6) ED030583
0.030 (0.8) ED030631
0.035 (0.9) ED030632
0.045 (1)
Diameter 441b20kg)
in(mm) Fiber Spool
0.030 (0.8)
0.035 (0.9) ED021274, ED033704*
0.040 (1.0) ED027384
0.045 (1) ED021276, ED033703*, ED033328**
0.052 (1.3) ED021278, ED033705*
116 (1.6)
Diameter 5001b (227 kg)
in(mm) Accu-Trak® Drum
0.030 (0.8 ED030771
0.035 (0.9) ED021056
0.040 (1.0) ED031937
0.045 (1) ED020532, ED036219**
0.052 (1.3) ED020533
116 (1.6) ED029225, ED033707*
Diameter 9001b (408 kg)
in (mm) Accu-Pak’ Box
0.035 (0.9) ED032847 ED034429*
0.040 (1.0
0.045 (1)
0.052 (1.3)
116 (1.6

*Buy America Product **Tested Material

Automotive repair

1251b (5.7kg)
Plastic Spool

ED015790
ED023334
ED028676
ED029042

601b (272kg)
Coil

ASME Section IX: A-No.1

WELDING POSITIONS
Al

SHIELDING GAS

100% (0,
75-95% Argon / Balance (O,

331b(15kg)
Plastic Spool

ED032926
ED032927
ED032928

601b (272kg)
Fiber Spool

ED021275

ED021277, ED036730*

ED021279
EDO11666, ED033710*
5001b (227 kg) 5001b (227 kg)
Accu-Pak’ Box Infinity-Pak
ED032904 ED034394
ED032906, ED034248**
ED032907
10001b (454 kg) 10001b (454 kg)
Accu-Trak’ Drum Accu-Pak’ Box
ED028827
ED0O31032
ED028828 ED032849, ED033706*
ED029084 ED032850, ED033702*
ED029085 ED032851

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

33Ib (15kg)
Steel Spool

441b20kg)
Steel Spool

ED0314T1
ED031412

ED025945
ED025946

2501b (113.4kg)
Accu-Trak® Drum

ED029914

ED029915
ED029916

1000 1b (454 kg)
Infinity-Pak

ED036632

ED036633

10001b (454 kg)
Precise-Trak” Reel

ED033271

ED031616
ED031617
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MECHANICAL PROPERTIESY — As Required per AWS A5.18

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 ER705-6
As-Welded with 100% CO, 400 [58) min 485 (70) min 22 min. 27 20) min. Not Specified
MIL-70S-6 per MIL-E-23765/1
As-Welded with C0, 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% CD2 440 (64) 560 (81) 29 7152 61(45)
Stress Relieved 1hr. @ 621°C (1150°F) 395 (57) 510 (74) 29 95 (70) 68 (50)
As-Welded with 75% Ar/25% (O, 460 (67) 565 (82) 27 82 (60) 7253
Stress Relieved 1 hr. @ 621°C (1150°F) 415 (60) 540 (78) 31 140 (103) 122 (90)
As-Welded with 0% Ar/10% EOZ 470 (68) 580 (84) 28 19 (88) 78 (57)
Stress Relieved 1hr. @ 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 1hr. @ 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 0.80-115 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 %V %Cu (Total)®
Requirements - AWS ER705-6 0.5 max 0.5 max 0.5 max 0.03 max 0.50 max
Typical Results® 0.01-0.05 <0.04 <0.01 <0.01 017-0.22
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 (lb/hr)
0.025in (0.6 mm), DC+
Short Circuit Transfer 9-12 25 (100) 17 35 04 (09
100% (O, (3/8-1/2) 64 [250) 19 80 09 (20
0.030in (0.8 mm), DC+
1. 7 17 4 A
Short Circuit Transfer 9-12 3_2 EF?EJ] 18 ;g 8.8 %10.8%]
100% CO, B/8-12) 76 (300) 2 130 16 B8
0.035in (0.9 mm), DC+
2. 1 1 7
Short Circuit Transfer 9-12 3 2 Eg&] 18 182% Oﬂ %23]]
100% (0, B/8-12) 64 (250 2 175 18 [40)
95 (375) 23 195 27 [6.0)
Spray Transfer 12-19 127 (500 29 230 36 (8.0
90% Ar/10% (O, 0/2-3/4) 15.2 anoll 30 275 44 %9:6}
0.045in (11 mm), DC+
Short Circuit Transfer 12-19 gé Eé'g]] ;g Jgg }g E'é]]
100% C0," (/2-3/4) 51 [200) 21 200 25 [54)
89 (350) 27 285 42 (92
spray Transfer 12-19 121 s 30 335 57 (25
90% Ar/10% (O, 0/2-3/4) 127 E50£}] 30 340 6.0 %13.'2}
0.052in (1.3 mm), DC+
76 (300) 30 300 48 (107
Spray Transfer 12-19 81 (320 30 320 52 (15
90% Arf10% (O, 0/2-3/4) 123 E485]] 2 430 78 %17:1]]
1/16in (1.6 mm), DC+
53 [210) 27 325 48 [107)
Spray Transfer 12-25
6.0 [(239) 28 350 54 (12.0)
90% Ar/10% (O, 0/2-1 24 90) 2 130 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 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° ==

Mild Steel, Copper Coated - AWS ER705-6
KEY FEATURES CONFORMANCES
= Engineered alloy system enhances silicon island management AWS A5.18: ER70S-6
= Minimal spatter ABS - Part 2: 3YSA H5
= Copper coating provides superior arc-starting characteristics CWB/CSAW48:  B-G49A3 (156 (B-G49A3CGE)
for long contact tip life DNV - 2.9: 11l AOMS H5
= Fast travel speeds Liyod's Register -
» MicroGuard® Ultra provides superior feeding and arc stability Chapter 11: 3YS H5
BV - Chapter 5:  SA3YHHH
WELDING POSITIONS ISO 14341-A: G423 (13501 G464 M21351 G 42 4 M20 3501

Al I1SO 14341-B: G 49A3 (156

SHIELDING GAS

100% (0,

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

TYPICAL APPLICATIONS

= Robotic or hard automation = Pressure vessels

= Automotive = Heavy fabrication

= Pipeline & Offshore = Alternative to

metal-cored wire

DIAMETERS / PACKAGING

Diameter 331b (14.9kg) 441b 20 kg) 441b (20 kg) 601b 272kg) 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 (11 ED034271 ED032367 ED032896

0.052 (1.3) ED034272 ED034430* ED032368 ED032814 ED032897
116 (1.6) ED034356 ED036220** ED032968

Diameter 500 Ib (227 kg) 900 Ib (408 kg) 1000 b (454 kg) 1000 b (454 kg) 1000 b (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 (11) ED033215 ED032863 ED032808

0.052 (1.3) ED032864, ED034431* ED032809
116 (1.6) ED032865

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

MECHANICAL PROPERTIESY — As Required per AWS A5.18

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 ER705-6
As-Welded with 100% (O, 400 (58) min 485 (70) min 22 min 27 (20) min Not Specified
Typical Results®
As-Welded with 100% (o, 455 (66) 565 (82) 28 71(52) 53 39)
As-Welded with 75% Ar/25% (O, 485 (70) 595 (86) 25 56 (47) 53 (39)
As-Welded with 90% Ar/10% (O, 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 0.80-115 0.035 max 0.025 max
%Cu® %Ni %Cr %Mo %V
Requirements - AWS ER705-6 0.50 max 015 max 015 max 015 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) ke/hr (Ib/hr)
0.035in (0.9 mm), DC+
o 25 (100) 17 80 07 [.6)
Short Circuit Transfer 12
38 [(150) 18 120 1 4
75% Ar/25% (0, 0/2)
2 6.4 (250) 20 175 18 (4.0)
95 [375) 23 195 27 [6.0)
Spray Transfer 19
127 (500) 29 230 36 (8.0)
90% Ar/10% CO (3/4)
2 152 (600) 30 275 44 (9.6)
0.045in (11 mm), DC+
o 32 (129) 18 145 15 (34)
Short Circuit Transfer 12
38 (150) 19 165 18 (4.0
75% Ar/25% (0, 0/2)
2 51 (200 20 200 24 (64
89 (350 27 285 42 0.2
Spray Transfer 19
121 [475) 30 335 57 [12.5)
90% Ar/10% CO (3/4)
2 127 (500) 30 340 6.0 (3.2
0.052in (1.3 mm), DC+
76 (300 30 300 48 [10.6)
Spray Transfer 19
81 (320) 30 320 5.2 (11.5)
90% Ar/10% CO (3/4)
2 123 (489) 32 430 78 (171)
116in (1.6 mm), DC+
53 [210) 25 325 48 (107
Spray Transfer 19
6.0 [239) 27 350 54 (12.0)
90% Ar/10% CO (3/4)
? 74 (290) 28 430 67 (4.8

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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SUPERARC" XLS

Mild Steel, Copper Coated = 1SO 14341-AG 423 M20Z

KEY FEATURES
= Minimize surface silicates for exceptionally clean weld surface

= Reduced silicates for improved paint adhesion and increased
corrosion resistance

= Microguard® Ultra surface treatment for consistent, stable arc
performance with little to no weld spatter

= Optimized for use with Rapid X® LS mode to lower silicate
island formation and spatter generation

WELDING POSITIONS
Flat & Horizontal

DIAMETERS / PACKAGING

Diameter 44 1b (20 kg)
in mm Fiber Spool
0.047 (1.2) ED037556
0.045 (1.1) ED037698
0.040 (1.0) ED037829
0.035 (0.9) ED037831

MECHANICAL PROPERTIES™

MIG (GMAW) WIRE

CONFORMANCES

ISO 14341-A G423M20Z

TYPICAL APPLICATIONS

= Fillet and lap welds on thin material, including but not limited
to automotive frames, chassis and suspension components

= Designed specifically for high speed, single pass applications

SHIELDING GAS

90% Argon / 10% CO,
80% Argon / 20% CO,
Flow rate: 40-50 CFH

500 Ib (227 kg)
Accu-Pak® Box

1000 Ib (454 kg)
Accu-Pak® Box
ED037555
ED037697
ED037828
ED037832

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ft=lbf)
MPa (ksi) MPa (ksi) % @ -30°C(-20°F)
Requirements
ISO 14341-A-G 423 M20Z 420(61) 500-640 (73-93) 20 47 (35)
Typical Results®
As-Welded with 90% Argon / 10% CO, 446 (65) 524-545 (76-79) 25 110-172(81-127)
WIRE COMPOSITION
%C %Mn %S %P %Cu (Total)™ %B
Requirements
ISO 14341-A-G 423 M20Z - - - - - -
Typical Results® 0.06-0.10 1.4-1.8 <0.20 <0.02 <0.02 <0.25 0.002-0.005

("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.
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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" (0.9 mm), DC+
6.4 (250) 23 100 1.9 (4.1)
Spray Transfer 16(5/8) 8.9(350) 25 140 2.6(58)
80% Ar, 20% CO2 12.7 (500) 27 180 3.9(85)
16.5 (650) 29 220 5.1(11.3)
6.4 (250) 24 100 19(4.2)
Spray Transfer 16(5/8) 8.9 (350) 26 140 26(5.8)
90% Ar, 10% CO, 12.7 (500) 28 180 3.9(85)
16.5 (650) 30 220 4.9(10.9)
0.040" (1.0 mm), DC+
5.6 (220) 23 105 2.1 (4.6)
Spray Transfer 16(5/8) 8.9(350) 26 170 3.3(7.3)
80% Ar, 20% CO; 11.4 (450) 28 210 4.2(9.3)
15.2 (600) 30 260 5.9(13.1)
5.6 (220) 22 105 2.2(4.8)
Spray Transfer 16(5/8) 8.9(350) 25 170 33(7.3)
90% Ar, 10% CO> 11.4 (450) 27 210 4.2(9.3)
15.2 (600) 29 260 5.7 (12.6)
0.045" (1.1 mm), DC+
Spray Transfer 3.8(150) 24 120 2.0 (4.5)
80% Ar, 20% CO, 19 (3/4) 8.9(350) 29 265 4.7(10.3)
14.0 (550) 32 370 7.3(16.2)
Spray Transfer 3.8(150) 23 125 2.0(4.5)
90% Ar, 10% CO, 19 (3/4) 8.9(350) 28 255 4.7 (10.4)
14.0 (550) 32 360 7.3(16.0)
0.047" (1.2 mm), DC+
Spray Transfer 3.8(150) 24 120 2.0 (4.5)
80% Ar, 20% CO, 19 (3/4) 8.9(350) 29 265 4.7(10.3)
14.0 (550) 32 370 7.3(16.2)
Spray Transfer 3.8(150) 23 125 2.0(4.5)
90% Ar, 10% CO, 19 (3/4) 8.9(350) 28 255 4.7 (10.4)
14.0 (550) 32 360 7.3(16.0)

EICTWD (Contact Tip to Work Distance). Subtract 1/4 in. (6.4 mm) to calculate electrode stickout.
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SUPERARC’ G4Si

Mild Steel, Copper Coated - AWS ER705-6

KEY FEATURES CONFORMANCES
= Higher strength than typical ER70S-6 products to enable conformance ~ AWS A5.18: ER705-6
to both AWS and EN 150 standards ISO 14341-A: G463 (14501 G 50 5 M20 4Si1

= Excellent toe-wetting provides optimal bead appearance 1SO 14341-B: G 49A2 (1S3

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

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

= Microguard® Ultra provides superior feeding and arc stability = Automotive Repair

= Automotive Components

WELDING POSITIONS = Robotic or Hard Automation
All

SHIELDING GAS

100% (0,
85-90% Argon / Balance CO,
Flow Rate: 30-50 CFH

DIAMETERS/PACKAGING
Diameter 5001b (227 kg) 1000 Ib (454 kg)
in (mm) Accu-Pak® Box Accu-Pak® Box
0.045 (1) ED037131 ED037156

MECHANICAL PROPERTIES®

q Ch: V-Notch
Charpoy V-Notch Yield Tensile ar}l?lelbf]o ¢
J[ft-Ibf) Strength? Strength Elongation
ksi (MPa) ksi (MPa) % @-29°C (-20°F) @-30°C(-22°F) @ -50°C (-58°F)

Requirements — AWS A58

ER70S-6, As-Welded with 100% CO, 400 (58) min 485 (70) min 22 min 27 20) min
Typical Results® — AWS A518

As-Welded w/100% CO, 470 (68) 590 (85) 25 56 (41) - -
Requirements — EN IS0 14341-A
G 46 3 (1 G4Si, As-Welded with 100% (o, 460 (67) min 530-680 (77-99) 20 min. - 47 (35) min. -
G 50 5 M20 G4Si1, As-Welded with 500 (73) min 560-720 (81-104) 18 min. - 47 (35) min

85%Argon/Balance (0O,
Typical Results® — EN IS0 14341-A
As-Welded with 100% CO, 490 (77) 600 (87) 2 - 90 (66) -
As-Welded with 85% Argon/Balance (O, 520 (75) 620 (90) 23 - - 81(60)
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MIG (GMAW] WIRE

WIRE COMPOSITION
%C %Mn %Si %S %P
Requirements - AWS A518, ER705-6 0.06-0.15 1.40-1.85 0.80-115 0.035 max. 0.025 max.
Requirements - EN 150 14341-A, G4Si1 0.06-014 1.60-1.90 0.80-1.20 0.025 max. 0.025 max.
Typical Results® 0.09 1.67 0.87 0.006-0.010 0.004-0.010
%CR %Ni %Mo %V %Cu (Total)”
Requirements - AWS A58, ER705-6 015 max. 015 max. 015 max. 0.03 max. 0.50 max.
Requirements - EN IS0 14341-A, G4Si1 015 max. 015 max. 0.15 max. 0.03 max. 0.35 max.
Typical Results? 0.02 0.02 <0.01 <0.01 0.20
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)
0.045in (1.1 mm), DC+
3.2 (125 19 145 1534
Short Circuit Transfer® 12-19 f125) bA
3.8 (150) 20 165 1.8(4.0)
100% (0 (112-3/4)
2 51 (200) 21 200 25(5.4)
8.9 (350) 27 285 4209.2)
Spray Transfer 12-19
121 (475) 30 335 5.7 (12.5)
85% Argon/15% (0 [1/2-3/4)
2 12.7 (500) 30 340 6.0 (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 excees 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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MUREMATIC S3

Mild Steel, Copper Coated - AWS ER705-3

KEY FEATURES CONFORMANCES
= Copper coating provides superior arc-starting characteristics AWS A5 18: ER70S-3
for long contact tip life ASME SFA-A5.18: ER70S-3

= Manganese and silicon content of an S-3 wire can tolerate low levels of

mill scale on the base material TYPICAL APPLICATIONS
= MicroGuard® surface treatment provides superior feeding » Industrial = For welding on base material
= Manufactured in the USA = Farming that is clean or has light

mill scale
= (Construction

U | fabricati
SHIELDING GAS General fabrication

100% (0,
75-95% Ar/Balance (O,

= Mining equipment

95-98% Ar/Balance (O, WELDING POSITIONS
Flow Rate: 30 - 50 CFH Al
DIAMETERS / PACKAGING
Diameter 441b (20 kg) 441b 20 kg) 601b [27kg) 500Ib (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) EDM23347545 EDM23346595 EDM23346715 EDM23346785 EDM23346575
0.052 (1.3) EDM23346576
MECHANICAL PROPERTIESY — As Required per AWS A5.18
Yield Strength? Tensile Strength Elongation Lh ;1;’1:\.1::]0“'1
MPa [ksi) MPa (ksi) % @0°F [18°0)
Requirements - AWS ER705-3 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 %V Cu total)
Requirements - AWS ER705-3 0.06-015 | 0.90-140 | 045-0.75 | 0.025 max | 0.035max | 015 max 015 max 015 max 0.03max | 0.50 max
Typical Results” - As-Welded ‘ 010 ‘ 1.23 ‘ 0.56 ‘ 0.014 ‘ 0.008 ‘ 0.04 ‘ 0.03 ‘ 0.01 ‘ - ‘ 017
TYPICAL OPERATING PROCEDURES
Diameter, Polarity Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas in/min (mm/min) [volts) (amps) Io/hr (kg/hr)
0.035in (0.9 mm), DC+
Short Circuit Transfer - 100% (O, 100-250 (2.5-6.4) 18-22 80-175 16-40 (07-18)
Spray Transfer - 90% Ar/10% (0, 375-600  (9.5-15.2) 23-30 195-275 6.0-96 (2.7-44)
0.045in (11 mm), DC+
Short Circuit Transfer - 100% (O, 125-200 (3.2-5.0) 19-21 145-200 34-54 [15-2.5)
Spray Transfer - 90% Ar/10% (0, 350-500 (8.9-12.7) 27-30 285-340 9.2-132 [4.2-6.0)
0.052in (1.3 mm), DC+
Spray Transfer - 90% Ar/10% (O, ‘ 300-485 (76-12.3) ‘ 30-32 ‘ 300-430 10.6-171 (4.8-78)
116 in (1.6 mm), DC+
Spray Transfer - 90% Ar/10% (O, ‘ 210-290 [(5.3-74) ‘ 25-28 ‘ 325-430 107-14.8 [4.8-6.7)

"Typical all weld metal. ?Measured with 0.2% offset. ¥'See test results disclaimer
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MUREMATIC" S4+

Mild Steel, Copper Coated Wire - AWS ER705-4

KEY FEATURES CONFORMANCES
= Highly resistant to copper flaking which can clog liners AWS A5 18: ER70S-4
and contact tips ASME SFA-A5.18: ER70S5-4

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

. . ) ) ) TYPICAL APPLICATIONS
= MicroGuard” surface treatment provides superior feeding
« Manufactured in the USA " Apphcatmns which r'e.qmre greater cleaning action through
increased levels of silicon and manganese compared to the levels
WELDING POSITIONS provided by a typical ER70S-3 wire
All * Industrial = For welding on base
SHIELDING GAS « Farming matgnal thgt is clean or
has light mill scale
o = Construction
100% CO, = General fabrication
75-95% Ar/Balance COZ » M|n|ng equ|pment
95-98% Ar/Balance (O,
Flow Rate: 30 - 50 CFH
DIAMETERS / PACKAGING
Diameter 301b (13kg) 441b (20 kg) 441b 20 kg) 601b 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) EDM23346355 EDM23346395 EDM23346315 EDM23346385
0.052 (1.3) EDM23346396
MECHANICAL PROPERTIES" — As Required per AWS A5.18
Yield Strength® Tensile Strength Elongation e ﬁxt\j::]otth
MPa (ksi) MPa [ksi) % @-20°F (-29°C)
Requirements - AWS ER705-4 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 %V Cu (total)
Requirements - AWS ER705-4 0.06-015 | 1.00-150 | 0.65-0.85 | 0.025 max | 0.035max | 015 max 015 max 015 max 0.03max | 0.50 max
Typical Results® - As-Welded ‘ 0.09 ‘ 1.28 ‘ 0.73 ‘ 0.018 ‘ 0.010 ‘ 0.06 ‘ 0.05 ‘ 0.02 ‘ - ‘ 0.26
TYPICAL OPERATING PROCEDURES
Diameter, Polarity Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas in/min (mm/min) (volts) (amps) Io/hr (kg/hr)
0.035in (0.9 mm), DC+
Short Circuit Transfer - 100% (O, 100-250 (2.5-6.4) 18-22 80-175 16-40 [07-1.8)
Spray Transfer - 90% Ar/10% (O, 375-600 (9.5-15.2) 23-30 195-275 6.0-96 [27-4.4)
0.045in (11 mm), DC+
Short Circuit Transfer - 100% (O, 125-200 (3.2-5.0) 19-21 145-200 34-54 [15-2.5)
Spray Transfer - 90% Ar/10% (O, 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% Ar/10% (O, ‘ 300-485 (76-12.3) ‘ 30-32 ‘ 300-430 ‘ 10.6-171  (4.8-78)
116in (1.6 mm), DC+
Spray Transfer - 90% Ar/10% (O, ‘ 210-290  (5.3-74) ‘ 25-28 ‘ 325-430 ‘ 107-14.8 (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
= Excellent spatter control and bead profile
= MicroGuard® surface treatment provides superior feeding

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

= Manufactured in the USA

CONFORMANCES

AWS A5 18:
ASME SFA-A5.18:
CWB/CSA W48:
ISO 14341-B:

TYPICAL APPLICATIONS

MIG (GMAW] WIRE

ER705-6
ER70S-6
B-G49A3 (156
G 49A3 (156

WELDING POSITIONS = Applications which require greater cleaning action through
increased levels of silicon and manganese compared to the levels
All provided by a typical ER70S-3 or ER7SAdwirepair
SHIELDING GAS = Industrial = For welding on metals with
o . Farmin a medium-to-high presence of
100% CO, g mill scale
75-95% Ar/Balance (O, « Construction
95-98% Ar/Balance (O,
Flow Rate: 30 - 50 CFH = Mining equipment
DIAMETERS / PACKAGING
Diameter 301b [13kg) 441b (20 kg) 441b 20 kg) 601b (27kg) 601b 27 kg) 500 Ib (227 kg) 10001b (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 11 EDM23346855 EDM23347845 EDM23346895 EDM23347815 EDM23346875 EDM23346886 EDM23346676
MECHANICAL PROPERTIES — As Required per AWS A5.18
Yield Strength® Tensile Strength Elongation e ﬁxt\j::]otth
MPa [ksi) MPa [ksi) % @-20F [29°0)
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 %V Cu [total)
Requirements - AWS ER705-6 0.06-015 1.40-1.85 0.80-115 | 0.025 max | 0.035 max | 015 max 0.5 max 015 max 0.03max | 0.50 max
Typical Results” - As-Welded ‘ 0.07 ‘ 144 ‘ 0.73 0.0m ‘ 0.007 ‘ 0.02 ‘ 0.02 ‘ 0.01 ‘ - ‘ 0.21
TYPICAL OPERATING PROCEDURES
Diameter, Polarity Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas in/min (mm/min) [volts) (amps) Io/hr (kg/hr)
0.035in (0.9 mm), DC+
Short Circuit Transfer - 100% (O, 100-250 (2.5-6.4) 18-22 80-175 16-40 (07-18)
Spray Transfer - 90% Ar/10% (0, 375-600 (9.5-15.2) 23-30 195-275 6.0-96 (.7-44)
0.045in (11 mm), DC+
Short Circuit Transfer - 100% (O, 125-200 (3.2-5.0) 19-21 145-200 34-54 [15-2.5)
Spray Transfer - 90% Ar/10% (0, 350-500 (8.9-12.7) 27-30 285-340 9.2-132 [4.2-6.0)
0.052in (1.3 mm), DC+
Spray Transfer - 90% Ar/10% (O, ‘ 300-485 (76-12.3) ‘ 30-32 ‘ 300-430 ‘ 106-171 (4.8-78)
116 in (1.6 mm), DC+
Spray Transfer - 90% Ar/10% (O, ‘ 210-290 [(5.3-74) ‘ 25-28 ‘ 325-430 ‘ 107-14.8 [4.8-6.7)

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

B-19 | www.lincolnelectric.com



LINCOLN® S6

Mild Steel, Copper Coated

KEY FEATURES CONFORMANCES
» ER705S-6 MIG wire for general fabrication applications AWS A5.18, ASME ER70S5-6
SFA-A5.18:

= Mild steel, copper coated wire offers low spatter and a
smooth arc

= Available on spools and drum in both 0.035 in. (0.9 mm) or
0.045in. (1.1 mm) diameters

TYPICAL APPLICATIONS
» General Fabrication
WELDING POSITIONS
All
SHIELDING GAS

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

DIAMETERS / PACKAGING

Diameter 2,376 1b (1078 kg) Pallet of 1,000 Ib (454 kg) Pallet of
in (mm) 33 Ib (15 kg) Spools 500 Ib (227 kg) Accu-Trak® Drum
0.035(0.9) ED037837 ED038010
0.045(1.1) ED037838 ED038011

MECHANICAL PROPERTIES"

Yield Tensile Charpy V-Notch
Strength®@ Strength Elongation J (ft-1bf)
MPa (ksi) MPa (ksi) % @ -29°C(-20°F)
Requirements
AWS A5.18: ER705-6 400 (58) min 480 (70) min. 22 min 27 (20) min
Typical Results®
As-Welded with 100%C0O, 460 (67) 550 (80) 26 70 (50)
As-Welded with S0%Ar/10%C0, 480(70) 560 (81) 26 90 (65)
WIRE COMPOSITION
%C %Mn %Si %S %P %Ni %Cr %Mo %V e
! ! (Total)®
Requirements 0.06 - 0.15 1.40-185 | 0.80-1.15 0.035 0.025 0.15 0.15 0.15 0.03 0.50
AWS A5.18: ER705-6 max. max. max. max. max. max. max.

Typical Results® ‘ 008 ‘ 1,50 ‘ 085 ‘0.010 ‘ 0.008 ‘ 004 ‘ 0.04 ‘ 0.01 ‘<o.o1 ‘ 0.15

(Mypical 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% CO, for short circuit transfer, reduce voltage by 1 to 2 volts.
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MIG (GMAW) WIRE

TYPICAL OPERATING PROCEDURES

0.035 (0.9), DC+

Shortggi:gzr:)mfer (3/98_—112/2) (1263 ] 2650) 18-23 80-175
ook A 108.CO, o | e 23-30 190- 270
0.045 (1.1), DC+
oo /1 Soifﬁéz 1aos | (s5-000) 26-35 280 - 350

Mypical 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% CO, for short circuit transfer, reduce voltage by 1 to 2 volts.
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1CRMO

Low Alloy Steel - AWS ER80S-G

KEY FEATURES CONFORMANCES
= Modified ER805-B2 wire optimized for GMAW AWS 5.28: ER80S-G
» Developed for 11/4 Cr-12Mo steels BS EN ISO 21952-A CrMo1Si
= Designed for prolonged elevated service temperature
up to 550°C TYPICAL APPLICATIONS
= Superior feedability » Steam Generating Power Plant
= Process Piping
WELDING POSITIONS
Al = (oal Liquefaction Plant
= NH, Pressure Vessels
SHIELDING GAS = Offshore

75-90% Ar/Balance €0,
Flow Rate: 30-50 CFH

DIAMETERS / PACKAGING

1.2 (0.045) M1CRMO-12

MECHANICAL PROPERTIES® — As Required per AWS A5.28

Requirements
AWS ER805-G

470 (68) min 550 (80) min 19 min Not Specified -

Typical Results®? 480 (690) 590 (85) 26 >115 195

DEPOSIT COMPOSITION® — As Reguired per AWS A5.28

Requirements
AWS ER80S-G

Typical Results® 01 1 0.6 0.01 0.015

0.08-014 0.8-1.2 0.5-0.8 0.02 max 0.02 max

Requirements
AWS ER80S-G

Typical Results® 12 <01 05 01

0.3-13 - 0.45-.065 0.4 max

TYPICAL OPERATING PROCEDURES

1.2 (0.045) 150-280A 18-26V

' Typical all weld metal ¥ Measured with 0.2% offset ¥ See test results disclaimer “ PWHT 690 °C/4h (AWS= 1h)
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2CRMO

Low Alloy Steel - AWSER90S-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

. i
bearing crude o TYPICAL APPLICATIONS

= Superior feedability
= Steam Generating Power Plant

WELDING POSITIONS = Piping
All = (oal Liquefaction Plant

= NH, Pressure Vessels
SHIELDING GAS

95% Argon /5% (O,

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 (30) min 17 min

Typical Results® 540 (78) 655 (95) 23 >g5 220

DEPOSIT COMPOSITION® — As Reguired per AWS A5.28

Requirements
AWS ER905-G

Typical Results® 01 1 0.6 0.01 0.015

0.06-012 0.80-1.20 0.50-0.80 0.02 max 0.02 max

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

Typical Results® 24 <01 1 015

TYPICAL OPERATING PROCEDURES

1.2 (0.045)

' Typical all weld metal ¥ Measured with 0.2% offset ¥ See test results disclaimer
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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) = Qverlays where moderate hardness is required
is required
WELDING POSITIONS SHIELDING GAS
All 75% Ar/ 25%C0,
98% Ar/ 2% 0,

DIAMETERS / PACKAGING

0.035 (09 MG4130035659
0.045 11 MG4130045659
116 (1.6) MG4130062659

MECHANICAL PROPERTIES®

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

WIRE COMPOSITION®

Typical Results® Balance

TYPICAL OPERATING PROCEDURES

0.035 (0.9) 26.5-31 180-250
MIG - Spray Transfer 0.045 1) 28-32 300-380 98% Ar /2% 0,
116 (1.6) 28-32 350-400
B - 0.035 (0.9) 22-26 150-175 o o
MIG — Short Circuit Transfer 0.045 (11 2326 175-215 75% Ar /2% (O,

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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SUPERARC' LA-75"

Low Alloy, Copper Coated - AWS ER80S-Ni1& ENi1K

KEY FEATURES

= (apable of producing weld deposits with 550 MPa
(80 ksi) tensile strength

High toughness at low temperatures with a nominal
1% Ni or less

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

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

DIAMETERS / PACKAGING
Diameter 331b (15kg)
in (mm) Steel Spool
0.035(0.9) ED031415, ED033949**
0.045 (1) ED031416, ED034432*
0.052 (1.3)

*Buy America Product. **Q2 Tested Product.

MECHANICAL PROPERTIESY — As Required per AWS A5.28

MIG (GMAW] WIRE

g
'-/é
CONFORMANCES

AWS A5.28: ER80S-Ni1

CWB AWS A5.28: ER555-Ni1 (ER80S-Ni1)

I1SO 14171-B:
1SO 14341-B:

G 55A 4 M13 SN2 SUN21
G 55A 4 M13 SN2

TYPICAL APPLICATIONS

= ASTM A588 weathering steel requiring good atmospheric
corrosion resistance

= NACE applications

441b 20 kg)
Steel Spool

ED036509

Yield Tensile Charpy V-Notch
Strength® Strength Elongation J [ft-Ibf)
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% 0, 470 (68) min 550 (80) min 24 min Not Specified 27 (20) min Not Specified
Typical Results®
As-Welded with 30% Ar/10% (O, 475 (69) 580 (84) 28 719 (88) 82 (60) 35 26
Stress Relieved 1hr. @ 621°C [1150° F) 450 (65) 565 (82) 2 - - 127 (93) 112 (82)
As-Welded with 98% Ar/2% O, 490 (77 580 (84) 30 172 027) -
Stress Relieved 1 hr. @ 621°C (1150° ) 420 (67) 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

Requirements - AWS ER80S-Ni1

012 max

1.25 max

0.40-0.80

0.80-110

0.5 max

Typical Results”

0.07-0.08

0.94-1.04

0.54-0.58

0.88-0.98

<0.04

Requirements - AWS ER80S-Ni1

0.35 max

0.025 max

0.025 max

0.05 max

0.35 max

Typical Results®

TYPICAL OPERATING PROCEDURES

<0.02

0.007 - 0.010

0.005 - 0.010

<0.01

016-0.21

0.035in (0.9 mm), DC+

25 [100) 17 80 07 (.6

hort Circuit Transf 12
Short Circuit Transfer o 38 [(150) 18 120 1 R4

90% Ar/10% (0 (3/8-112)
2 6.4 [250) 22 175 18 (4.0
Sprav Transfer 19 95 B79) 23 195 27 (6.0
pray 127 (500) 29 230 36 (8.0

90% Ar/10% (O, [1/2-3/4)
152 (600) 30 275 44 (9.6

0.045in (11 mm), DC+

32 (129) 19 145 15 B4

Short Circuit Transfer 12-19
90% Ar/ 10% (O (2-3/4) 3.8 [150) 20 165 18 (4.0
2 51 (200 21 200 24 [64)
89 (350 27 285 42 (8.2

Spray Transfer 12-19
90% Ar/10% CO 01/2-3/4) 121z o 2 °7 023
? 127 (500) 30 340 6.0 [(13.2)

Mypical 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% 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

SUPERARC  LA-90"

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

KEY FEATURES

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

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

DIAMETERS / PACKAGING
Diameter 331b [15kg)
in (mm) Steel Spool
0.035 (0.9) ED031413
0.045 (1) ED031414
0.052 (1.3)
116 (1.6)
Diameter 601b (27.2kg)
in (mm) Coil
0.035(0.9)
0.045 (1)
0.052 (1.3)

116 (1.6) ED013999
Diameter 500 Ib (227 kg)
in (mm) Accu-Pak’ Box

0.035(0.9)

0.045 (1) ED032919

0.052 1.3) ED032920
116 (1.6)

CONFORMANCES
AWS A5.28: ER80S-D2, ER90S-D2
CWB AWS A5.28: ER555-D2 (ER80S-D2), ER625-D2 (ER90S-D2)

ISO 16834-B G59A 3 (14M31, G62A 3 M13 4M31

TYPICAL APPLICATIONS
= 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

441b (20 kg) 441b 20 kg)
Steel Spool Fiber Spool
EDS30775 ED029546
EDS30776
EDS30777
601b(27.2kg) 500 b (227 kg)
Fiber Spool Accu-Trak’ Drum
EDS01372
EDS01380 ED001378
ED026627
1000 b (454 kg) 1000 b (454 kg) 10001b (454 kg)
Accu-Trak® Drum Accu-Pak’ Box Infinity-Pak®
EDS29590
ED029591 ED034436
EDS29592 ED034955
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MECHANICAL PROPERTIESY — As Required per AWS A5.28

MIG (GMAW] WIRE

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 ER80S-D2
As-Welded with 100% (O, 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% o, 560 (81) 655 (95) 23 36 26) - -
As-Welded with 95% Ar/5% 0, 650 (94) 730 (106) 25 125 (92) -
As-Welded with 75% Ar/25% (0, 620 (90) 705 (102) 26 124 (97) 122 (90)
WIRE COMPOSITION — As Required per AWS A5.28
%C %Mn %Si %Ni
Requirements - AWS ER80S-D2, ER90S-D2 0.07-012 1.60-2.10 0.50-0.80 015 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, ER90S-D2 0.40-0.60 0.025 max 0.025 max 0.50 max
Typical Results® 0.43-0.46 <0.010 0.007-0.016 016-0.22
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) ke/hr (Ib/hr)
0.035in (0.9 mm), DC+
o 25 (100) 18 80 07 [1.6)
Short Circuit Transfer 9-12
38 [(150) 19 120 11 24
75% Ar/25% (0. © (3/8-1/2)
2 6.4 (250) 22 175 1.8 [4.0)
95 (379) 23 195 27 (6.0
Spray Transfer 12-19
127 (500) 29 230 36 (8.0
90% Ar/10% CO (1/2-3/4)
2 15.2  (600) 30 275 44 (9.6)
0.045in (11 mm), DC+
o 32 [129) 19 145 15 34
Short Circuit Transfer 12-19
38 [(150) 20 165 18 (4.0
75% Ar/25% (0. © (1/2-3/4)
2 51 (200) 21 200 25 (54)
89 (350 27 285 42 (92
Spray Transfer 12-19
121 [479) 30 335 57 (12.5)
90% Ar/10% CO (1/2-3/4)
2 127 (500) 30 340 6.0 (13.2)
0.052in (1.3 mm), DC+
76 (300) 30 300 48 [10.6)
Spray Transfer 12-19
81 (320 30 320 52 [1.5)
90% Ar/10% CO (1/2-3/4)
2 123 (489) 32 430 78 (71
1/16in (1.6 mm), DC+
53 [210) 25 325 48 (107
Spray Transfer 12-25
6.0 [239) 27 350 54 (12.0)
90% Ar/10% (O 0/2-1
2 74 [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% 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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SUPERARC’ LA-100"

Low Alloy, Copper Coated - AWS ER1005-G, ER110S-G & EM2

KEY FEATURES CONFORMANCES

= (apable of producing welds with 630 MPa (100 ksi) AWS A5.28: ER100S-G, ER110S-G
tensile strength ABS - Part 2: AYO5505A

= Excellent for welding quenched and tempered steels and CWB AWS A5.28: ER695-G (ERI005-G)

HY-80 base materials

P . ISO 16834-A: T 69 5 M21 Mn3Ni1,5Mo
= Supports short-circuiting, globular, axial spray and pulsed
spray transfer I1SO 26304-A: SZ

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

TYPICAL APPLICATIONS
WELDING POSITIONS
= HY-80 base material
All
= ASTM A514, A543, A724 and A782 quenched and
tempered plate
SHIELDING GAS
= Various heat input conditions
75-95% Argon / Balance CO . o
95-98% Argon / Balance Ozz = Military low alloy applications

Flow Rate: 30 - 50 CFH

DIAMETERS / PACKAGING
Diameter 331b (15kg) 441b 20 kg) 601b (272 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 ED031445
0.045 (1) ED031417 EDS30779 EDSO0T1162 ED036608
116 (1.6) ED010996

MECHANICAL PROPERTIESY — As Required per AWS A5.28

Yield Tensile Charpy V-Notch
Strength? Strength Elongation J[ft-Ibf)
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 ERT10S-G
As-Welded - Gas Not Specified Not Specified 760 (110) min Not Specified Not Specified Not Specified
MIL-1005-1 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 kl/in with 95% Ar/5% (O, 750 (109) 790 (19) 22 164 (121) 138 (102)
As-Welded at 45 kJ/in with 98% Ar2% 0, 730 (106) 780 (114) 20 - - 118 (87)
Pulse
As-Welded at 110 ki/in with 95% Ar/5% (0, 580 (84) 745 (108) 25 138 (102) 70 (52)
av
As-Welded at 110 ki/in with 95% Ar/5% (0, 620 (90) 740 (107) 25 170 (125) 106 (78)
As-Welded at 45 kJ/in with 95% Ar/5% (O, 682 (99) 765 (111) 20 - - 117 (86)

(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

Requirements - AWS ER100S-G, ER1105-G - = - A (A)

Typical Results® 0.05-0.06 1.63-1.69 0.46-0.50 1.88-1.96 0.43-045

Requirements - AWS ER100S-G, ER1105-G A - - -

Typical Results” 0.04-0.06 0.002-0.005 0.005-0.009 <0.01

Requirements - AWS ER100S-G, ER1105-G - - - -

Typical Results® <0.01 0.03-0.04 <0.01 011-014

(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

0.035in (0.9 mm), DC+

o 25 (100) 18 80 07 (.6
Short Circuit Transfer 9-12
75% Ar/25% (0 (3/8-1/2) 36150 I 120 1LY
2 64 [(250) 22 175 18 4.0
Spray Transfer - 95 (379) 23 195 27 [6.0)
903/ thOO/ o . 127 (500) 29 230 36 [8.0)
? St 152 (600) 30 275 44 (96)
0.045in (11 mm), DC+
12-19 51 (200) 19-21 130 24 (54
Pul Transfer®
ulsed Spray Transfer (1/2-3/4) 64 [250) 20-23 140 30 (67
Spray Transfer 19 89 (350) 27 285 42 (8.2
98% Ar/2% 0O, (12304 121 (479) 30 335 57 [12.5)
95% Ar/5% (0, 127 (500 30 340 6.0 (3.2
116 in (1.6 mm), DC+
Spray Transfer 53 [210) 25 325 48 [(107)
12-25 (1/2-1)
98% Ar/2% 0, 12-25 [12-1) 6.0 [(239) 27 350 54 (12.0)
95% Ar/5% (0, 74 (290) 28 430 67 [(14.8)

ypical 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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SUPERARC’ XLS

Mild Steel, Copper Coated = 1SO 14341-AG 423 M20Z

KEY FEATURES CONFORMANCES
= Minimize surface silicates for exceptionally clean weld surface ISO 14341-A G423M20Z

= Reduced silicates for improved paint adhesion and increased
corrosion resistance

TYPICAL APPLICATION
» Microguard® Ultra surface treatment for consistent, stable arc ¢ CATIONS
performance with little to no weld spatter = Fillet and lap welds on thin material, including but not limited

« Optimized for use with Rapid X° LS mode to lower silicate to automotive frames, chassis and suspension components

island formation and spatter generation = Designed specifically for high speed, single pass applications
WELDING POSITIONS SHIELDING GAS
Flat & Horizontal 90% Argon / 10% CO,
80% Argon / 20% CO,

Flow rate: 40-50 CFH

DIAMETERS / PACKAGING

Diameter 44 1b (20 kg) 500 Ib (227 kg) 1000 Ib (454 kg)
in mm Fiber Spool Accu-Pak® Box Accu-Pak® Box
0.047 (1.2) ED037556 ED037555
0.045 (1.1) ED037698 ED037697
0.040 (1.0) ED037829 ED037828
0.035 (0.9) ED037831 ED037832

MECHANICAL PROPERTIES™

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J (ftalbf)
MPa (ksi) MPa (ksi) % @ -30°C(-20°F)
Requirements
ISO 14341-A-G 423 M20Z 420 (61) 500-640 (73-93) 20 47 (35)
Typical Results®
As-Welded with 90% Argon / 10% CO, 446 (65) 524-545 (76-79) 25 110-172(81-127)
WIRE COMPOSITION
%C %Mn %Si %S %P %Cu (Total)“ %B
Requirements
ISO 14341-A-G 423 M20Z - - - - N - -
Typical Results® 0.06-0.10 1.4-18 <0.20 <0.02 <0.02 <0.25 0.002-0.005

"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.
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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" (0.9 mm), DC+
6.4 (250) 23 100 1.9 (4.1)
Spray Transfer 16(5/8) 8.9(350) 25 140 2.6(58)
80% Ar, 20% CO2 12.7 (500) 27 180 3.9(8.5)
16.5 (650) 29 220 5.1(11.3)
6.4 (250) 24 100 19 (4.2)
Spray Transfer 16(5/8) 8.9 (350) 26 140 26(5.8)
90% Ar, 10% CO> 12.7 (500) 28 180 3.9(8.5)
16.5 (650) 30 220 4.9(10.9)
0.040" (1.0 mm), DC+
5.6 (220) 23 105 2.1(4.6)
Spray Transfer 16(5/8) 8.9 (350) 26 170 3.3(7.3)
80% Ar, 20% CO; 11.4 (450) 28 210 4.2(9.3)
15.2 (600) 30 260 5.9(13.1)
5.6 (220) 22 105 2.2 (4.8)
Spray Transfer 16(5/8) 8.9(350) 25 170 33(7.3)
90% Ar, 10% CO; 11.4 (450) 27 210 4.2(9.3)
15.2 (600) 29 260 5.7 (12.6)
0.045" (1.1 mm), DC+
Spray Transfer 3.8(150) 24 120 2.0(4.5)
80% Ar, 20% CO, 19 (3/4) 8.9(350) 29 265 4.7(10.3)
14.0 (550) 32 370 7.3(16.2)
Spray Transfer 3.8(150) 23 125 2.0 (4.5)
90% Ar, 10% CO, 19 (3/4) 8.9(350) 28 255 4.7 (10.4)
14.0 (550) 32 360 7.3(16.0)
0.047" (1.2 mm), DC+
Spray Transfer 3.8(150) 24 120 2.0(4.5)
80% Ar, 20% CO, 19 (3/4) 8.9(350) 29 265 4.7(10.3)
14.0 (550) 32 370 7.3(16.2)
Spray Transfer 3.8(150) 23 125 2.0 (4.5)
90% Ar, 10% CO, 19 (3/4) 8.9(350) 28 255 4.7 (10.4)
14.0 (550) 32 360 7.3(16.0)

EICTWD (Contact Tip to Work Distance). Subtract 1/4 in. (6.4 mm) to calculate electrode stickout.
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SUPERARC’ AK-10°

Low Alloy, Copper Coated - AWS ER100S-G

KEY FEATURES CONFORMANCES

= (apable of producing welds with 690 MPa (100 ksi) AWS A5.28: ER100S-G

tensile strength
' i ) ASME Section IX: A-No.10
= Suitable for use where consumables with less than 1% Ni

are required
= Batch Managed Inventory
= MicroGuard”® Ultra provides superior feeding and arc stability TYPICAL APPLICATIONS

= Q2 Lot” - Certificates showing actual wire chemistry = NACE applications

available online )

= Qil tools

= Copper coating provides superior arc-starting characteristics

hp gp' . P g = Riser systems
for long contact tip life

= High-strength pipe

WELDING POSITIONS
All TYPICAL BASE METALS

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

100% O,

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

DIAMETERS / PACKAGING

Diameters 331b [15kg) 5001b [227ke)
in (mm) Steel Spool Accu-Trak Drum

0.035 (0.9) ED034894 ED034896

0.045 (1) ED034895 ED034897

WIRE COMPOSITION — As Required per AWS A5.28

%C %Mn %Si %Ni %Mo %Cr
Requirements - AWS A5.28: ER1005-G - - - 1Y (A) (A)
Typical Results 010 155 0.57 0.88 0.47 0.28
%S %P %V %Al %Cu
Requirements - AWS A5.28: ER1005-G - - - - -
Typical Results <0.005 0.01 <0.003 0.003 012

(A) Must have the minimum of one or more of the following: 0.50% Nij, 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 Ab.28: ER1005-G Not Specified 690 (100) min Not Specified Not Specified Not Specified
As-Welded with 90% Ar/10% (O

Typical Results

709 (103 802 (16 21 86 (64 85 (63
As-Welded with 90% Ar/10% (0, 103) me) 64 3
Stress Relieved 1hr. @ 621°C (1150°F)
627 (91 723 (105 25 13 (83 100 (73
with 90% Ar/10% (O, o 605) &3 7
TYPICAL OPERATING PROCEDURES

Diameter, Polarity cTwp® Wire Feed Speed Voltage Approx. Current Melt-Off Rate
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (1b/hr)

0.035in (0.9 mm), DC+
o 25 (100) 18 80 07 [1.6)

Short Circuit Transfer 9-12

90% Ar/10% (O (3/8-1/2) 36150 I 120 1R
° 2 64  [250) 2 175 18 (4.0
Soray Transfer 912 95 (379) 23 195 27 (6.0
902/ ;-/\r/10°/ 0 (3/8-1/2) 127 00 2 230 36 80
? S 152 (600) 30 275 44 (96

0.045in (11 mm), DC+
12-19 51 [200) 19-21 130 24 [64)

Pulsed Spray Transfer®

! pray (1/2-3/4) 64 (250 20-23 140 30 (67
Spray Transfer 19 89 (350) 27 285 42 (8.2
98% Ar2% 0, (2374 121 (475 30 335 57 (125
95% Ar/5% (O, 127 (500) 30 340 60 (32

0.052in (1.3 mm), DC+
Spray Transfer - 53 [210) 25 325 48 [(107)
98% Ar/2% 0, 21 6.0 [239) 27 350 54 (12.0)
95% Ar/5% (0, 74 290 28 430 67 (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/1S0 Cu 6560

KEY FEATURES CONFORMANCES
= Silicon Branze 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 [CUS3MnT)
= 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 = (ar body construction
Flow Rate: 30 - 50 CFH

DIAMETERS / PACKAGING

0.035 (0.9) ED036805 ED036802
0.040 [1.0) ED036806 ED036803
0.045 (1) ED036807 ED036804

MECHANICAL PROPERTIES®

Requirements - AWS ERCuSi-A

374.0 (54.25) 58.8 89.6

Typical Results® - As-Welded 182.7 (26.50)

WIRE COMPOSITION — As Required per ISO 24373

Requirements - S Cu 6560 0.02 0.5-15 2.8-4.0 0.2 0.05
Typical Results® 0.002 0.65 297 0.005 0.0007
Requirements - S Cu 6560 0.02 05 04 05

Typical Results® 0.003 0.01 0.02

TYPICAL OPERATING PROCEDURESY

0.035 (0.9)
0.040 1.0
0.045 (1)

400-440 (10-11)
340-375 (8-9)
280-310 (7-8)

23-25
24-26
26-28

145-185
170-200
195-215

30 - 50 CFH

s

" Typical all weld metal ? Measured with 0.2% offset © See test results disclaimer * Suggested p s are basic g that will vary according to joint design, number of passes and other aspects.
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5CRMO

Low Alloy Steel - AWS ER805-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 ISO 21952-A CrMo5Si

resistance with hot hydrogen gas, super-heated steam,
and Sulphur crude oil
TYPICAL APPLICATIONS
WELDING POSITIONS

Al

= Pressure Vessels
= Piping

SHIELDING GAS = Heat Exchangers

100% Argon

DIAMETERS / PACKAGING
24332 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 ierAWS A5.28

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 04 0.01 0.01

Requirements
AWS ER80S-B6 5.5-6.0 0.3 max 0.50-0.65 0.3 max 0.03 max

Typical Results® 57 01 0.55 0.2 0.02

' Typical all weld metal ? Measured with 0.2% offset ¥ See test results disclaimer
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TIG (GTAW] CUT LENGTHS

LINCOLN" ER80S-D2

Low Alloy Steel - AWS ER80S-D2

KEY FEATURES

= (apable of producing weld deposits with 550 MPA (80 KSI) tensile
strength

= Contains 0.50% molybdenum for strength after stress valves

= Q2 Lot” - Certificates showing actual wire chemistry
available online

= Inkjet printing identification on entire length of electrode

WELDING POSITIONS
Al

DIAMETERS / PACKAGING

CONFORMANCES
AWS A5: ER80S-D2, ER305-D2
TYPICAL APPLICATIONS

= Requirements for strengths after stress relieving

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

= ASTM A336 pressure vessel forgings

SHIELDING GAS

100% Argon

116 (1.6)
3/322.4)
18 3.2)

WIRE COMPOSITION® — As Required per AWS A5.28

Requirements - AWS ER805-D2

Requirements - AWS ER80S-D2 0.025 max

0.07-012 1.60-210 0.50-0.80

ED034219
ED034220
ED034221

0.025 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 ER805-Ni1

KEY FEATURES CONFORMANCES
= (apable of producing weld deposits with 550 MPA (80 KSI) tensile AWS A5: ER80S-Ni1
strength

= High toughness at low temperatures with a nominal

o) N
1% Nior less TYPICAL APPLICATIONS

= Q2 Lot” - Certificates showing actual wire chemistry

available online = ASTM Ab88 weathering steal requiring good atmospheric

corrosion resistance

= Inkjet printing identification on entire length of electrode o
= NACE applications

WELDING POSITIONS
All

SHIELDING GAS

100% Argon

DIAMETERS / PACKAGING

1116 (1.6) ED034346
332 2.4) ED034347
18 3.2) ED034348

WIRE COMPOSITION® — As Required per AWS A5.28

Requirements - AWS ER805-Ni1 0.12 max 1.25 max 0.40-0.80 0.80-1.10 015 max
Typical Results® 0.07-0.08 0.94-1.04 0.54-0.58 0.88-0.98 <0.04

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 <0.01 016-0.21

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' LA-84

Low Alloy Steel - AWS ER90S-G

KEY FEATURES CONFORMANCES
= Anickel-bearing electrode with 0.5% molybdenum AWS A5.28: ER90S-G
= Available as Batch Managed Inventory

= (an be used for higher strength weldments where

impact properties exceeding 27 J 20 ft-Ibf) TYPICAL APPLICATIONS
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

116 (1.6) ED034349
332 2.4) ED034350
18 B.2) ED034351

WIRE COMPOSITION® — As Required per AWS A5.28

Requirements -
AWS ER90S-G

0.10-018 175-2.20 0.010-0.020 0.010-0.020 0.45-0.60 0.05-015

(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) = Qverlays where moderate hardness is required
is required

WELDING POSITIONS SHIELDING GAS

All 100% Argon

DIAMETERS / PACKAGING

116 (1.6) TG4130062628
332 24 TG4130093628
8 B2 TG4130125628

MECHANICAL PROPERTIESY

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

WIRE COMPOSITION®

Typical Results® 031 0.52 0.28 Balance 0.93 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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BATCH | TIG (GTAW) CUT LENGTHS

LINCOLN AK-10°

Low Alloy Steel - AWS ER1005-G

KEY FEATURES

= (Capable of producing welds with 630 MPa

(100 ksi] tensile strength

= Suitable for use where consumables with less
than% Ni are required

= Batch Managed Inventory

= Q2 Lot” - Certificates showing actual wire chemistry available

online

= Ink jet printing identification on entire length of electrode

WELDING POSITIONS

All

DIAMETERS / PACKAGING

CONFORMANCES
AWS A5.28:

ER1005-G

TYPICAL APPLICATIONS

= NACE applications

= Qil tools

TYPICAL BASE METALS

= Riser systems

= High-strength pipe

HY-80 or HY-100 per MIL-S-16216, A514 Grade B or P, AlSI 4130 or 8620, API

X-70 or X-80

SHIELDING GAS

100% Argon

WIRE COMPOSITION® - As Required per AWS A5.28

116 (1.6
332 2.4)
18 3.2)

ED034898
ED034899
ED034900

Requirements - AWS ER1005-G - - - (A) (A) A
Typical Results? 010 155 0.57 0.88 048 0.27
Requirements - AWS ER1005-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% Cr, or 0.20% Mo. See test results disclaimer
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LINCOLN' ER70S-2

Mild Steel, Copper Coated - AWS ER705-2

KEY FEATURES CONFORMANCES

= (ontains zirconium, titanium, and aluminum in addition to AWS A5: ER70S-2
silicon and manganese CWB/CSA: ER70S-2

= Produces x-ray quality welds over most surface conditions 1SO: W49 2

= Recommended for TIG welding on all grades of steel

= Inkjet printing identification on entire length of electrode TYPICAL APPLICATIONS

= (2 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
= Root pass pipe welding
All
SHIELDING GAS
100% Argon
DIAMETERS / PACKAGING
Diameter 101b (4.5kg) 5Ib (2.3kg) Plastic Tube 101b (4.5 kg) Plastic Tube 501b 22.7kg)
in (mm) Carton 201b (9.1 kg) Master Carton 301b (13.6 kg) Master Carton Carton
116 (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 ER70S-2 0.07 max 0.90-1.40 0.035 max 0.40-0.70 0.0025 max 0.50 max m
Typical Results? 0.04 1.08 0.005 0.55 0.0003 0.20 0.08
%Ni %Mo %V %Al %Ti %Zr
Requirements - AWS ER705-2 m m m 0.05-0.15 0.05-015 0.02-012
Typical Results? 0.08 0.08 <0.002 0.08 010 0.07

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

Mild Steel, Copper Coated - AWS ER705-6

KEY FEATURES

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

= More puddle fluidity than ER70S-2
= Excellent wetting action
= Ink jet printing identification on entire length of electrode

= Q2 Lot” - Certificates showing actual wire chemistry
available online

TIG (GTAW] CUT LENGTHS

CONFORMANCES

AWS A5: ER70S-6
CWB/CSA: B-G49A3 (156
ISO: W49 6

TYPICAL APPLICATIONS
= Repairs on a variety of mild and low alloy steel
= Small diameter pipe and tubing

= Sheet metal applications

WELDING POSITIONS ) )
= Root pass pipe welding
All
SHIELDING GAS
100% Argon
DIAMETERS / PACKAGING
Diameter 5Ib (2.3 kg) Plastic Tube 101b (4.5 kg) Plastic Tube 501b [22.7kg)
in (mm) 201b (9.1 kg) Master Carton 30Ib (13.6 kg) Master Carton Carton
116 (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 0.06-015 1.40-1.85 0.035 max 0.80-115 0.025 max
Typical Results? 0.09 <1.60 0.007 090 0.007
%Cu %Cr %Ni %Mo %V
Requirements - AWS ER705-6 0.50 max 0 m U U]
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




5
METAL-CORED WIRE

METALSHIELD® MC-70 XLS™

Mild Steel - AWS E70C-6M-H4

KEY FEATURES CONFORMANCES
Minimal silicon islands for an exceptionally clean weld surface AWS A5.18: E70C-6M-H4
Minimal post weld clean up CWB/CSA: E491T15-M21A4-CS1-H4,

Best-in-class edge wetting for excellent bead appearance EAGTT15-M20A4-C51-H4 (E491C-6M)-HA

Smooth, stable arc characteristics with low spatter levels CSA Wag: E49TT15-GA4-CS1-H4 [E491C-6M)-HA)
. . AWS D1.8: E70 HHI -20, E70 LHI -20

Tolerates welding over mill scale and rust

Low H4 diffusible hydrogen levels

High deposition rates and fast travel speeds

shep P TYPICAL APPLICATIONS
Robotics/Hard Automation - Pressure Vessels
WELDING POSITIONS - Structural Fabrication - Agriculture
Flat & Horizontal [CV processes) - Heavy Fabrication
Out of Position (Pulse waveforms)
SHIELDING GAS

75-92% Argon / Balance CO,
Flow rate: 40-60 CFH

DIAMETERS /PACKAGING
Diameter 331b (15 kg) 50 Ib (22.7 kg) 750 Ib (340 kg)
in  (mm) Steel Spool Fiber Spool Accu-Trak® Drum
0.045 (11 ED037105 ED037416 ED037281
0.052 (13) ED037106 ED037417 ED037282
116 (1.6) ED037107 ED037418 ED037283

MECHANICAL PROPERTIES®

Charpy V-Notch
Yield Strength® Tensile Strength Elongation 1 (ft-1bf)
MPa (ksi) MPa (ksi) % @ -40°C (-40°F)
Requirements
AWS A5.18: E70C-6M-H4 480 (70) min
400 (58) min 22 min 27 (20) min
AWS A5.36: E70T15-M20A4-CS1-H4, E70T15- 490-660 (70-95)
M21A4-CS1-H4
Typical Results?
As-Welded with 75% Argon / 25% CO, 450-510 (65-75) 510-590 (75-85) 26-30 40-75 (30-55)
As-Welded with 90% Argon /10% CO, 450-550 [(65-80) 550-620 (80-90) 26-30 60-105 [45-75)

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer.
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DEPOSIT COMPOSITION®

METAL-CORED WIRE

%C %Mn %Si %S %P %Cu
Requirements
AWS A518: E70C-6M-H4 0.03 max. 0.03 max.
012 max. 1.75 max. 0.90 max. 0.50 max.
AWS A5.36: E70T15-M20A4-51-H4, E70T15- 0.030 max. 0.030 max.
M21A4-CS1-H4
Typical Performance®
As-Welded with 75% Ar / 25% (0, 0.04-007 1 5;’11 23 8'23-_%22 0.010-0.020 0.005-0.010 0.01-0.05
As-Welded with 90% Ar /10% (O, o ’ ’
Diffusible Hydrogen
%Ni %Cr %Mo %V [mLA00g weld deposit)
Requirements
AWS A5.18: E70C-6M-H4 4.0 max.
0.50 max. 0.20 max. 0.30 max. 0.08 max.
AWS A5.36: E70T15-M20A4-51-H4, E70T15- 4 max.
M21A4-CS1-H4
Typical Performance®
As-Welded with 75% Ar / 25% (O,
X 0.30-0.40 0.01-0.03 0.01-0.02 0.01-0.02 2-4
As-Welded with 90% Ar /10% (O,
TYPICAL OPERATING PROCEDURES
/Approx. Current|
Diameter, Polarity CTWD“ Wire Feed Speed Voltage® [amps) Melt-0ff Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) [volts) kg/hr (1b/hr) kg/hr - (Ib/hr) (%)
51 (200) 21-23 155 23 (5.0 21 (4.6) 92
6.4 [(250) 22-24 185 28 (6.2 26 (6.8 94
76 (300) 22-26 220 35 [@77) 3.2 (70 91
89 (350) 22-27 245 40 (89) 37 8.2 93
10.2  [(400) 23-27 260 46 (100 43 (94 g3
0.045 in (11 mm), DC+ 19-25 M4 (450 23-28 280 52 M4 49 [10.7) 94
90% Argon /10% (O, B/4-1 127 (500) 23-29 305 57 (12.6) 55 (122 97
140 (550) 24-29 315 63 (139 6.2 [13.6) 98
152 [600) 25-30 325 6.8 (51 6.7 (14.8) 98
165 (650) 26-30 355 75 (6.5 74 [16.3) 98
178 (700) 26-30 360 80 (177 79 (175 99
51 (200] 22-24 210 31 (6.8 29 (63 94
6.4 [250) 22-26 260 39 (8.5) 35 (78) 92
76 (300) 22-27 290 46 (10.2) 43 (95) 94
0.052 in (1.3 mm), DC+ 19-25 89 (350) 23-28 315 54 [M9) 52 M4 97
90% Argon /10% (O, B/4-1 102 [400) 24-28 350 62 [(13.6) 61 (134 97
N4 (450 25-28 370 69 [(53) 6.8 (151 99
127 (500) 27-29 390 77 (170) 76 [(16.8) 99
140 (550) 27-30 420 84 [(18.6) 83 [(183) 99
3.8 (150 22-24 230 3.2 (70 28 [(6.2) 89
51 [(200) 22-25 280 43 (94 39 (87 93
116 in (1.6 mm), DC+ 25-32 6.4 (250) 23-27 310 53 [(1.6) 5.0 [(1.0) 94
90% Argon /10% COZ (1-11/4) 76 (300) 24-28 370 63 (139 63 (3.8 99
89 (350) 26-30 400 74 (16.3) 72 (159 98
10.2  (400) 26-30 450 83 [(184) 83 [(184) 99
M4  (450) 27-31 480 95 [(21.0) 93 [20.6) 98

@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' MC-6°

Mild Steel - AWS E70C-6M H4

CONFORMANCES

Excellent performance in fast follow, high travel speed AWS A518:
applications CWB:
Optimal wetting action, even at low voltages

KEY FEATURES
E70C-6M-H4

E491T15-M21A4-(S1-H4 (E491C-6MJ-H4)
E491T15-M12A4-(S1-H4 (E491C-6MJ-H4)

H4 diffusible hydrogen level CSA W4s: E491T15-GA4-(S1-H4 (E491C-6MJ-H4),
Use with Rapid-Arc® Waveform Control Technology® E4GT15-M22Ad-CS1-H4 (E491C-6M)-Hd)
for increased travel speeds 1SO: T49 4 T15-1M A H5

Deoxidizing arc action minimizes pre-weld work

TYPICAL APPLICATIONS

WELDING POSITIONS Robotics/Hard automation
All - Automotive

Structural fabrication
SHIELDING GAS

Process piping and pressure vessels
75-95% Argon / Balance CO
Flow Rate: 40-60 CFH

2 - General fabrication

DIAMETERS /PACKAGING
Diameter 331b (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 [11) ED030392 ED030554 ED030549 ED0310M
0.052 [1.3) ED030393 ED030556 ED030550 ED030946
116 (1.6) ED030394 ED030555 ED030577 ED030947
MECHANICAL PROPERTIESY — 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) @ -40°C (-40°F)
Requirements - AWS A518: E70C-6M-H4 . 480 (70) min . . .
400 [58) min 22 min 27 20) min Not Specified
490-660 (70-95)
Typical Results®
As-Welded with 75% Argon /25% C0,” 450-510 (65-75) 510-590 (75-85) 24-28 81-122 (60-90) 47-75 (35-55)
As-Welded with 90% Argon /10% (O, 480-550 (70-80) 550-620 (80-90) 24-28 75-102 (65-75) 61-81(45-60)

OTypical all weld metal. @Measured with 0.2% offset. PSee 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

o
%C %Mn %Si %S %P %Cu 7oNi
Requirements - AWS A5.18: E70C-6M-H4 0.03 max 0.03 max 0.50 max
0.12 max 1.75 max 0.90 max 0.50 max
0.030 max 0.030 max 0.035 max
Typical Results?
As-Welded with 75% Argon / 25% 0, 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 (mLA00g weld deposit)
Requirements - AWS A518: 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 4max
Typical Results?
As-Welded with 75% Argon / 25% (0, 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
IApprox. Current]
Diameter, Polarity CTWD® Wire Feed Speed Voltage® (amps) Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) [volts) kg/hr (1b/hr) kg/hr (Ib/hr) (%)
51 (200) 21-23 170 25 [5.6) 23 [6.2) 92
6.4 [250) 22-25 190 29 (64 27 (61) 95
76 (300 22-26 210 35 (78 32 [ 92
0.045 in (11 mm), DC+ 19-25 89 [350) 22-27 245 41 (97) 39 (87 95
90% Argon /10% (0, (3/4-1) 102 [400) 23-27 265 46 [10.2) 45 [9.9) 97
127 [(500) 23-28 300 57 [12.6) 56 [12.4) 98
15.2  (600] 25-29 335 70 [(154) 6.9 [15.3) 99
178  (700) 26-30 370 81 (178 79 (175 98
51 [(200) 22-24 220 32 (70 29 (6.4 92
6.4 [250) 22-26 260 40 (8.7 38 (83 95
76 (300 22-27 300 49 (107 47 [103] 96
0.052in (1.3 mm), DC+ 19-25 Boo) l07) 03]
89 (350) 23-27 335 56 [12.3) 55 [(12.0) 98
90% Argon /10% (O, (3/4-1)
10.2  (400) 24-28 360 6.3 [(13.9) 63 [13.8) 99
127 (500) 27-30 410 79 (174) 78 [173) 99
15.2  [600] 27-31 455 95 211 9.4 [(20.8) 99
25 (100 21-24 175 21 (47 20 (44 93
38 (150 22-25 235 3.2 ) 29 [6.4) 90
51 (200 22-26 290 43 [95 40 (89 94
116 in (1.6 mm), DC+ 25-32 (200) (0.5] B.)
6.4 [(250) 22-28 345 54 (1.9 52 (114 96
90% Argon /10% CO (1-11/4)
2 76 [300) 23-29 360 6.4 [(14.2) 63 [13.9) 98
10.2  (400) 26-31 425 85 [187) 8.4 [18.5) 99
127 (500) 27-32 485 10.8 [23.8) 107 [23.5) 99

"Typical all weld metal. “Measured with 0.2% offset. PSee 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® MC-710XL’

Mild Steel - AWS E70C-6M H8

KEY FEATURES CONFORMANCES

High column strength for excellent feedability AWS As: E70C-6M-H8, E70C-G-H8,
E70T15-M20A2-CS1-H8,
E70T15-M21A2-CS1-H8

CWB/CSA: E491C-6M-H8, E491T15-M20A3-(S1-H8, E491T15-
M21A3-CS1-H8

Tolerates moderate amounts of surface
contaminants

WELDING POSITIONS
| TYPICAL APPLICATIONS
A
Automotive
Structural fabrication
SHIELDING GAS
General fabrication
75-95% Argon / Balance CO, o ) .
Flow Rate: 40-60 CFH - Applications where long conduit lengths or critical
feeding is necessary
DIAMETERS/PACKAGING
Diameter 331b (15 kg) 60 Ib [27.2 kg) 600 1b 272 kg)
in (mm) Steel Spool Coil Accu-Trak® Drum
0.045 (1) ED030592 ED028526
0.052 [1.3) ED028527
116 [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) min 22 min 27 20) min
AWS A5.36: E70T15-M20A2-CS1-H8 490-660 (70-95)
Typical Results?
As-Welded with 75% Argon / 25% C0,% 450-510 (65-75) 510-590 (75-85] 24-28 54-149 [40-110)
As-Welded with with 90% Argon /10% (O, 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
0.12 max 1.75 max 0.90 max
AWS A5.36: E70T15-M20A2-(S1-H8 0.030 max
Typical Results®
As-Welded with 75% Argon / 25% (0, 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 max 0.20 max
AWS A5.36: E70T15-M20A2-CS1-H8 0.030 max 0.035 max
Typical Results®
As-Welded with 75% Argon / 25% C0, 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 + %V [mL/100g weld deposit)
Requirements - AWS A5.18: E70C-6M-H8 030 ma 0.08 ma 050 ma 8.0 max
. X R X B X
AWS A5.36: E70T15-M20A2-CS1-H8 8 max
Typical Results®
As-Welded with 75% Argon / 25% C0,% 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 0.05-010
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  (1b/hr) kg/hr (Ib/hr)
51 (200) 24-25 165 23 [51) 22 (48] 94
6.4 [250) 25-26 200 29 (6.4 2.8 [61) 95
0.045in (1.1 mm), DC+ 19-25 89 [350) 28-29 230 41 [9.0) 39 (8.6) 95
90% Argon/10% CO, (3/4-1) 1.4 (450 30-31 310 52 [M.5) 50 [117) 96
14.0 (550) 32-33 355 6.4 [141) 6.2 [13.7) 97
16.5 [(650) 35-36 385 76 [16.7) 74 [16.2) 97
44 [179) 23-25 195 27 [6.0) 25 [5.5) 92
6.4 (250 25-27 260 39 (86 36 (8.0 93
0.052in (1.3 mm), DC+ 25-32 (2s0) (8.6) (8.0)
89 [350) 28-30 330 54 (1.9 51 (1.2 94
90% Argon/10% CO (1-11/4)
2 1.4 (450 31-33 390 70 [(15.4) 6.6 [14.5) 94
14.0 [550) 34-36 430 85 [18.8) 81 (178) 95
3.8 (150 24-26 235 31 (6.9 29 [6.5) 94
116 in (1.6 mm), DC+ 25-32 6.4 [250) 28-30 330 52 [(1.4) 49 [10.8) 95
90% Argon/10% (O, (-11/4) 89 [350] 33-35 410 74 (6.3 70 [15.5) 95
14 (450 35-37 460 9.4 (20.7) 9.0 [19.8) 96

Typical all weld metal. “Measured with 0.2% offset. YSee test results disclaimer “Required gas mixture 75-80% Argon/Balance CO, for AWS testing.
®1To 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 CONFORMANCES
Designed to enhance productivity and quality of single AWS As5: E70C-GS
E’g:égFfsfe”edlsﬂ[gztlvvg’ﬁ:]desa?: d]galva”iZEd and other zinc IO: T3TZZ M M203, 749 Z TG-0 M20 S A-G
Capable of travel speeds exceeding 55 inches per minute
with zero external porosity and less than 1% internal porosity TYPICAL APPLICATIONS
Developed for optimal performance with Rapid Z* Waveform Control . Automotive

Technology®
Coated Steels
Reduces both external and internal weld

metal porosity inherent to welding coated steel - Robotics / Hard Automation
Ideal for welding thin gauge material - Single Pass Welds

Minimizes heat input into the weldment, reducing

-through ial inimizing HAZ si
burn-through potential and minimizing size SHIELDING GAS

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

90% Argon /10% (O,
Use with DCEN polarity or customized waveforms for Flow rate: 40-50 CFH
optimal productivity and quality
WELDING POSITIONS
Flat & Horizontal
DIAMETERS/PACKAGING
Diameter 331b (15 kg) 500 b (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% (O, 570 (83) No openings exceeding 1/8 in

(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 30% Argon/10% CO, 0.07-0.12 1.5-21 0.9-1.25

0.02 max 0.015 max <0.001

TYPICAL OPERATING PROCEDURES

6.4 250 21 129 1738 1.6 3.6 95
0.035in (0.9 mm), DC- 15-19 (250) 6.8) G.o)
10.2 (400) 23 163 2.8(61) 2.8(61) 99
90% Argon /10% CO (5/8-3/4)
2 14.0 (550) 24 191 3.8(8.3) 37087 97
. 2.5[100) 19 100 1.0 27) 0.9 [2.0) 95
0.040 in (1.0 mm), DC- 15-19 { %
10.8 (425) 23 220 3.9(8.6) 3.8(8.3) 97
90% Argon /10% C0 (5/8-3/4)
2 14.0 (550) 26 265 51(11.2) 5.0 (11.0) 98

OTypical all weld metal. PSee test results disclaimer. “To estimate ESO, subtract 3/16 in [4.8 mm] from CTWD.
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METALSHIELD® MC-80 XLS"

Low Alloy - AWS EB0C-Ni1-H4, E80T15-M21A5-Ni1-H4

KEY FEATURES CONFORMANCES
Minimal silicon islands for an exceptionally clean weld surface AWS As5: E80C-Ni1-H4, E80T15-M20A5-Ni1-H4, E80T15-M21A5-
Minimal post weld clean u Ni1-Hd,
P P EBOT15-M22A5-Ni1-H4
Best-in-class edge wetting for excellent bead appearance CWB/CSA: E55C-NiT-H4 (E80C-Nil-H4)
Smooth, stable arc characteristics with low spatter levels
Tolerates welding over mill scale and rust
Low H4 diffusible hydrogen levels TYPICAL APPLICATIONS
Designed to accommodate applications requiring Nickel Robotics/Hard Automation - Structural Fabrication
content of 1% max - Weathering Grades of the Ap- - Heavy Fabrication
grz;;gt;:;r:ngth ASTM A588 - Meets Requirements for NACE
WELDING POSITIONS Applications
Flat & Horizontal [CV processes)
Out of Position [Pulse waveforms) SHIELDING GAS

75-95% Argon / Balance (O,
95% Argon / Balance 0O,
Flow rate: 40-60 CFH

DIAMETERS/PACKAGING
Diameter 33 1b 15 kg) Plastic Spool 50 Ib (22.7 kg) Fiber Spool 750 1b (340 kg)
in  (mm) [Vacuum Sealed Foil Bag) [Vacuum Sealed Foil Bag) Accu-Trak® Drum
0.045 (11 ED037108 ED037478 ED037284
0.052 (1.3 EDO037109 ED037479 ED037285
116 [1.6) EDO037110 ED037480 ED037286

MECHANICAL PROPERTIES®

Charpy V-Notch
Yield Strength? Tensile Strength Elongation J (ft-1bf)
MPa (ksi) MPa (ksi) % @ -46°C [-50°F)
Requirements
AWS A5.28: EB0C-Ni1-H4 550 (80) min 24 min.
AWS A5.36: E80T15-M20A5-Ni1-H4, E80T15- 470 (68) min 550-690 (80-100) 19 min. 27 20) min
M21A5-Ni1-H4,
E80T15-M22A5-Ni1-H4
Typical Results?
As-Welded with 90% Argon /10% (O, 560-605 (81-88) 640-675 (93-98) 24-26 52-71(38-52)
As-Welded with 75% Argon / 25% CO0, 530-580 (77-84) 605-655 (88-95) 24-27 49-71(36-52)
As-Welded with 95% Argon /5% 0, 540-590 (78-86) 630-660 (91-96) 24-26 50-76 (37-56)

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

DEPOSIT COMPOSITION®

%C %Mn %Si %S %P %Cu
Requirements
AWS A5.28: EB0C-Ni1-H4 1.50 max. 0.90 max. 0.025 max. 0.35 max.
- 012 max. 0.030 max. )

AWS A5.36: E80T15-M20A5-Ni1-H4, 1.75 max. 0.80 max. 0.030 max. Not Specified
E80T15-M21A5-Ni1-H4, E80T15-M22A5-Ni1-H4
Typical Performance®

As-Welded with 90% Argon /10% (O, 0.04-0.05 1.42-150 0.69-0.70 0.03-0.05

As-Welded with 75% Argon / 25% (O, 0.03-0.06 1.30-1.40 0.61-0.65 <0.015 <0.008 0.03-0.06

As-Welded with 95% Argon /5% O, 0.04-0.05 136-1.43 0.64-0.69 0.03-0.05

Diffusible Hydrogen
%Ni %Cr %Mo %V %B (mLA00g weld deposit)
Requirements
AWS A5.28: E80C-Ni1-H4 Not Specified 0.30 max. 0.03 max. ) 4.0 max.
- 0.80-1.10 max. Not Specified

AWS A5.36: E80T15-M20A5-Ni1-H4, 015 max. 0.35 max. 0.05 max. 4 max.
E80T15-M21A5-Ni1-H4, E80T15-M22A5-Ni1-H4
Typical Performance®

As-Welded with 90% Argon /10% (O, 0.83-0.92

As-Welded with 75% Argon / 25% CO, 0.82-0.93 <0.04 <010 <001 0.003-0.004 2-4

As-Welded with 95% Argon /5% O, 0.84-0.93

TYPICAL OPERATING PROCEDURES

IApprox. Current|
Diameter, Polarity CTWD“ Wire Feed Speed Voltage® [amps) Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) [volts) kg/hr (Ib/hr) kg/hr (Ib/hr) (%)
51 (200) 21-23 155 23 (5.0 21 (46) 89
6.4 (250 22-25 185 28 [6.2) 26 (58 93
16-20 76 B00) 22-26 220 35 (77) 32 (0) 90
0.045 in (11 mm), DC+ (5/8 - 3/4) 89 (350 22-27 245 40 (89 37 82 92
90% Argon /10% CO, 10.2 (400) 23-27 260 46 (101) 43 [94) %4
20 -25 127 (500) 23-28 305 57 (12.6) 55 [12.2) 9%
B/4-1) 152 (600) 25-29 325 6.8 (151 6.7 [14.8) 96
36 (150 22-25 150 23 (51 21 @7 92
51 (200) 23-26 185 30 (67 28 (62 93
64 [250) 24-28 210 38 (84) 36 (8.0 95
] 76 (300 26-29 240 45 [99) 43 [(95) 9%
360;:;'\:;‘3 /”:?3/’0'13 [12?1'13;] 102 (400) 27-30 300 61 [134) 58 (128 96
2 N4 [450) 27-30 345 6.8 (15.0) 67 (48 99
127 (500 27-31 380 75 [16.6) 75 (16.4) 99
140 (550) 28-31 390 83 (18.2) 82 (81 99
152 (600) 29-32 410 9.0 [19.9) 9.0 [19.9) 99
38 (150 22-25 235 34 (79) 30 (67) 89
) 51 (200) 23-26 295 44 (97) 42 92 95
QZLZ'Zr[;fnTE];/E; [12?1'13;] 64 (250) 24-28 350 58 (127) 54 [18) %
2 76 (300 26-29 395 69 [5.2) 6.5 (143) %
102 [400) 27-30 465 92 (202 88 (193) 9%

B See test results disclaimer. ¥ To estimate ESO, subtract /4 in. (6.0 mm] from CTWD. ® For shielding gas blends of 95-99% Argon / Balance 0,, decrease voltage by 1-2 volts.
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METALSHIELD® MC'-90

Low Alloy - AWS E90C-K3 H4

KEY FEATURES CONFORMANCES
H4 diffusible hydrogen levels AWS As: E90C-K3-H4, E90T15-M20A6-K3-H4, E90T15-
Low spatter and excellent arc stability M21A6-K3-H4
. R CWB/CSA: E90C-K3 H4
Deoxidizing agents minimize pre- and post-weld clean up
S 1S0: T62 6 T15-0 M A-N3M2 H5
Enhanced silicon island management
Low temperature impact properties — Charpy V-Notch
test results capable of exceeding 40 J (30 ft-Ibf) TYPICAL APPLICATIONS
@ -51°C -60°F) - Robotics/hard automation
Excellent bead shape and profile - HSLA steels (ie. ASTM A678 & A710)
Crane fabrication
WELDING POSITIONS I
Structural fabrication
Al Heavy fabrication
Power generation
SHIELDING GAS

75-90% Argon / Balance (O,
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) ED033904 ED033907
0.052 [1.3) EDO033905 ED033908
16 [1.6) ED033906 ED033909

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

Charpy V-Notch
Yield Strength? Tensile Strength Elongation ) [ft-1bf)

MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -51°C [-60°F)
Requirements - AWS A5.28: E90C-K3-H4 540 78) min 620 (90) min 18 min Not Specified 27 20] min
AWS A5.36: E90T15-M20A6-K3-H4 620-760 (90-110) 17 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)

1 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: E90C-K3-H4 0.025 max 0.025 max 0.35 max
0.15 max 0.75-2.25 0.80 max )
AWS A5.36: E90T15-M20A6-K3-H4 0.030 max 0.030 max Not Specified
Typical Results®
As-Welded with 75% Argon / 25% C0, 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, 0.04-0.08 110-1.65 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: E90C-K3-H4 0.50-2.50 015 max 0.25-0.65 0.03 max Not Specified 4.0 max
AWS A5.36: E90T15-M20A6-K3-H4 1.25-2.60 0.05 max 4max
Typical Results?
As-Welded with 75% Argon / 25% CO, 1.50-1.90 0.01-010 0.30-0.45 0.01-0.02 0.003-0.004 2.5-4
As-Welded with 90% Argon /10% CO, 1.60-1.90 0.01-010 0.30-0.45 0.01-0.02 0.003-0.004
TYPICAL OPERATING PROCEDURES
Wire Feed Approx.
Diameter, Polarity cTwp® Speed Voltage Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas® mm (i) m/min Gin/min) bl el kefhr (lo/hi) kg/hr (b/hi] b
51 [200) 21-23 170 24 [53) 22 [47) 89
6.4 [250) 23-25 195 30 (67 27 (6.0 90
0.045in (11 mm), DC+ 1925 89  (350) 2527 250 43 [0.4) 38 (8.4) 89
90% Argon/10% CO, B/a-1) 1.4 [450) 27-29 285 54 [1.9) 52 [M.4) 96
14.0 [550) 29-31 330 6.6 [(14.5) 6.4 [147) 97
16.6  [650) 31-33 360 78 [173) 77 [16.9) 98
51 (200 22-24 225 32 (7 29 (6.5 91
19-25 6.4 [(250) 24-26 260 40 (8.8 36 [79) 90
0.052in (1.3 mm), DC+ /a1 89  [350) 26-28 295 56 (12.4) 53 (.8 95
90% Argon/10% (0, n4  (450) 28-30 345 72 [159] 71 (56 98
14.0 (550) 30-32 400 87 [19.2) 8.6 [18.9) 98
51 (200 23-25 260 44 (9.7 40 (8.9) 91
116in (1.6 mm), DC+ 2532 64 [250) 26-28 300 55 (121) 52 (1.4) 9
90% Argon /10% CO, -1/ 89 (350) 28-30 360 77 (16.9) 75 [16.5) 98
N4 (450 30-32 420 99 [21.8) 97 [13) 98

W 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 ifacturer’s rec dations regarding minii and i pre-heat temperature, interpass temperature, and heat input.
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METAL-CORED WIRE

METALSHIELD" MC"-110

Low Alloy - AWS ET10C-K4 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 ft-Ibf)
@ -51°C (-60°F)

Excellent bead shape and profile

WELDING POSITIONS
Al

SHIELDING GAS

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

CONFORMANCES

AWS As:

CWB/CSA:
1SO:

ET10C-K4-H4, ET10T15-M20A6-K4-H4, EN0T15-
M21A6-K4-H4

ET10C-K4 H4
T76 6 T15-0 M A-N4CIM2 H5

TYPICAL APPLICATIONS

Robotics/hard automation

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

Crane fabrication

Heavy Equipment

Pressure vessels

DIAMETERS/PACKAGING
Diameter 331b (15 kg) 500 Ib (227 kg)
in (mm) Plastic Spool Accu-Trak® Drum
0.045 (1) ED033910 ED033913
0.052 [1.3) ED0339M ED033914
116 (1.6) ED033912 ED033915
MECHANICAL PROPERTIES™ — As Required per AWS A5.28/A5.36
Charpy V-Notch
Yield Strength? Tensile Strength Elongation J [ft-1bf)
MPa (ksi) MPa (ksi) % @ -40°C (-40°F) @ -51°C (-60°F)
Requirements - AWS A5.28: ET10C-K4-H4 680 [98) min 760 (110) min 15 min Not Specified 2720} min
AWS A5.36: E110T15-M20A6-K4-H4 760-900 (110-130) P
Typical Results?
As-Welded with 75% Argon / 25% CO0, 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)

0 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-H4 0.75-2.25 0.025 max 0.025 max 0.35 max
0.15 max 0.80 max i
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 %V (mLA00g weld deposit)
Reguirements - AWS A5.28: E110C-K4-H4 0.50-2.50 015-0.65 0.25-0.65 0.03 max 4.0 max
AWS A5.36: ET10T15-M20A6-K4-H4 1.75 - 2.60 0.20 - 0.60 0.20 - 0.65 4max
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 cTwp® 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) keg/hr  (Ib/hr) (%)
51 [200) 22-24 170 24 [53) 21 (47 88
6.4 [250) 24-26 190 30 (67 2.8 (61) 91
0.045 in (12 mm), DC+ 19-25 89 (350) 26-28 240 42 (9.2 38 (84 91
909% Argon /10% CO; B/a-1) 14 (450 28-30 290 54 (1.8 51 M3 95
14.0 [550) 30-32 330 6.5 [14.4) 63 [(13.9) 97
16.6  [650) 31-33 370 78 (171 76 [16.7) 97
51 (200 23-25 225 32 [70) 28 [6.2) 89
19-25 6.4 (250 25-27 255 40 [8.8) 37 (81 92
0.052in (1.3 mm}, DC+ 341 89 [350) 27-29 295 55 [12.2) 53 (1.6 95
90% Argon /10% (O, N4 (450) 29-31 350 72 (5.8 70 (54) 98
14.0 [550) 31-33 400 87 [191) 85 [18.8) 98
51 (200 24-26 270 44 [9.6) 39 (8.6) 89
116in (1.6 mm), DC+ 2532 64 (250) 26-28 320 54 (121) 51 M3) 94
90% Argon /10% O, -1/ 89 (350 28-30 385 7 (69) 74 (6.4 97
1.4 [450) 30-32 465 9.8 [216) 9.6 [21.2) 98

W 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 ifacturer’s rec dations regarding minij and i pre-heat temperature, interpass temperature, and heat input.
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METALSHIELD® MC'-120

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

KEY FEATURES CONFORMANCES
H4 diffusible hydrogen levels AWS As: E120C-K4-H4, E120T15-M20A6-K4-Ha
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 TYPICAL APPLICATIONS
test results capable of exceeding 27 J 20 ft-Ibf) - Robotics/hard automation
@ -51°C (-60°F)
HSLA and quenched and tempered steels

Excellent bead shape and profile (i.e. HY-100 and ASTM A514)
Crane fabrication
WELDING POSITIONS - Heavy Equipment
All - Pressure vessels
SHIELDING GAS

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

DIAMETERS /PACKAGING
Diameter 331b (15 kg)
in (mm) Plastic Spool
0.052 [1.3) ED036480

MECHANICAL PROPERTIES®™

Charpy V-Notch
Yield Strength® Tensile Strength Elongation 1 (ft-1bf)
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% CO0, 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)

1 Typical all weld metal. ? Measured with 0.2% offset. ¥ See test results disclaimer
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DEPOSIT COMPOSITION®

METAL-CORED WIRE

Requirements - AWS A5.28: E120C-K4-H4 015 max 0.75-2.25 0.80 max 0.025 max 0.025 max 0.35 max
AWS A5.36: E120T15-M20A6-K4-H4 1.20-2.25 0.030 max 0.030 max Not Specified
Typical Results?
As-Welded with 75% Argon / 25% CO, 0.06 - 0.07 1.70 -1.80 0.58 - 0.62 0.010 0.010 0.02
As-Welded with 90% Argon /10% (0, 0.06 - 0.08 1.80-1.90 0.60 - 0.66 0.020 0.02 - 0.03

Requirements - AWS A5.28: E120C-Ka-Ha 050-250 015-0.65 0.25-0.65 0,03 max 4.0 max
AWS A5.36: E120T15-M20A6-K4-Ha 175-2.60 0.20- 0.60 0.20- 0.65 ' 4max
Typical Results?
As-Welded with 75% Argon / 25% (0, 190-210 031-033 0:55-0.58 0.01 10-30
As-Welded with 90% Argon /10% (0, 0.56 - 0.63

TYPICAL OPERATING PROCEDURES

51 [200) 23-25 200 31 [6.8) 29 [6.5) 96
19-25 6.4 (250 25-27 230 39 (8.5] 37 (81 95
0.052in (1.3 mm), DC+ (250) (8] (81
(3/4-1) 89 [350) 27-29 320 58 [12.7) 54 .8 93
90% Argon /10% (O,
1.4  [450) 29-31 370 73 (16 72 [15.8) 98
14.0 (550) 31-33 420 9.0 [(19.8) 87 [19.2 97

W 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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FCAW-S & FCAW-G CONSUMABLES

FLUX-CORED




INNERSHIELD" NR*-5

Mild Steel, Flat & Horizontal - AWS E70T-3,

KEY FEATURES CONFORMANCES
Fast travel speeds AWS A5: E70T-3
Increased resistance to porosity
Consistent bead appearance TYPICAL APPLICATIONS
- Single pass welding on up to 48 mm
WELDING POSITIONS (3/16 in) thicknesses
Flat & Horizontal - 3 0'clock welding positions

- Welds with copper back-up

MAXIMUM PLATE THICKNESS - Propane cylinders
Robotics/hard automation

Diameter - in (mm) ‘ Maximum Plate Thickness - in (mm)
332 2.4) 3/16 (4.8)
0120 3.0} 3/16 (4.8) WARNING
NR-51S NOT RECOMMENDED FOR WELDING
MULTIPLE PASSES
DIAMETERS / PACKAGING
Diameter 6001b (272kg) 6001b 272 kg)
in (mm) Speed-Feed’ Reel Speed-Feed’ Drum
332 24) ED012699
0120 B3.0) ED012698

MECHANICAL PROPERTIES®

Transverse Tensile Strength Longitudinal Hardness
MPa (ksi) Bend Test Rockwell B
Requirements - AWS E70T-3 480 (70) min 180° over 3/4 in Radius -

No openings exceeding 1/8 in

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? 017-0.22 ‘ 0.95-11 ‘ 0.34-0.40 ‘ 0.008-0.02 ‘ 0.01-0.02 ‘ 0.07-012 ‘ 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) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
25 [(100) 22-23 340 45 [(9.9) 35 (78 77
3/32 in 2.4 mm), 32 3.8 [150) 23-24 435 6.7 [14.8) 56 [123) 83
DC+ {[-1/4) 51 (200) 24-25 510 9.0 [(19.8) 77 (16.9) 85
6.4 [250) 25-26 575 n2 47 97 214 87
33 (130) 22-23 500 82 [(18.0) 76 (16.7) 93
0120 in 3.0 mm), 32 42 [(165) 23-24 600 104 (23.0) 95 [(209) 91
DC+ {[1-1/4) 6.5 [(205) 24-25 700 129 [(28.5) N6 (256 90
65 [255) 25-26 800 161 [35.5) 143 [315) 90

(Typical all weld metal. ?See test results disclaimer
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INNERSHIELD" NR™-131

Mild Steel, Flat & Horizontal - AWS E70T-10

KEY FEATURES CONFORMANCES

Fast travel speeds and high deposition rates AWS As5: E70T-10
Maximum penetration

Flat bead profile on butt welds TYPICAL APPLICATIONS
- Join dissimilar plate thicknesses with even heat distribution

Single pass welding - Sheet metal
on up to 2.8 mm (0110 in) . Automotive
WELDING POSITIONS thicknesses
Flat & Horizontal WARNING

NR-1311S NOT RECOMMENDED FOR WELDING
MULTIPLE PASSES

DIAMETERS / PACKAGING
Diameter 6001b (272kg)
in  (mm) Speed-Feed’ Reel
332 24) ED012163

MECHANICAL PROPERTIES®

Transverse Tensile Strength Longitudinal Hardness
MPa (ksi) Bend Test Rockwell B
Requirements - AWS E70T-10 480 [70) min 180° over 3/4 in Radius -

No openings exceeding 1/8 in

Typical Results? 505-560 (75-80) ‘ Passed ‘ 99

DEPOSIT COMPOSITION®
%C ‘ %Mn ‘ %sSi ‘ o ‘ op ‘ il

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 ‘ 118-1.49
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] lamps) 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 51 (200) 25-27 490 86 [(19.0) 71 (15.6) 82
Single Arc, DC- [1-12) 6.4 [250) 26-27 570 108 [237) 89 [19.6) 82
89 (350 26-28 720 150 (331 336 [276) 83
10.8  [425) 27-28 810 18.2 (407 152 (33.6) 83
33 [(130) 25-26 550 n1 245 81 [179) 72
3/32in 2.4 mm), 44 44 [175) 26-27 740 150 (3.0 120 [(264) 79
Twinarc, DC- (1-3/4) 57 [225) 26-28 910 193 [42.5) 158 (34.8) 81
70 [279) 27-29 1030 235 (519) 191 (42.0) 80
83 (329 28-30 1090 279 (614) 219 [48.2) 78

1Typical all weld metal. ®See test results disclaimer
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AWS
D1.8

INNERSHIELD" NR™-305

Mild Steel, Flat & Horizontal - AWS E70T-6

KEY FEATURES

High deposition rates in the flat and horizontal positions

Smooth arc and low spatter levels

Capable of producing weld deposits with impact properties exceeding

27J (20 ft-Ibf) at -29°C (-20°F)

Welds on lightly rusted or primed plate

Meets AWS D1.8 seismic lot waiver requirements

WELDING POSITIONS

Flat & Horizontal

CONFORMANCES

AWS A5: E70T-6-H8, E70T-6-H16 for 3/32" anly
ABS: 2YSA E70T-6-H10, 2YSA H10 for 5/64" only
DNV: I1'YMS

AWSD1.8: 5/64",3/32"

1SO: T420WN3H15T420 W NO 3 HT5
JISZ3313: T493T6-0N A

TYPICAL APPLICATIONS

General plate fabrication

Structural fabrication, including
those subject
to seismic requirements

Bridges and offshare rigs

Shipyards, stiffener
welding on barges

Welding over tack welds
made with stick electrode

DIAMETERS / PACKAGING
Diameter 251b (11.3kg) 251b (11.3 kg) Plastic Spool 501b 22.7kg) 501b [22.7 kg) 50 Ib Coil
in  (mm) Steel Spool [Vacuum Sealed Foil Bag) Coil (Vacuum Sealed Foil Bag)
5/64 (2.0) ED034185
332 2.4) ED030971 ED012593 ED030005
MECHANICAL PROPERTIES®
Charpy V-Notch
Yield Strength® Tensile Strength Elongation Hardness J[ft-Ibf)
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 \ 27-41(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 10815 | 020027 | <0.01 \ <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) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
44 (179) 20-22 300 85 [10.5) 40 (8.8 84
56 [(220) 21-23 330 6.0 (133 50 (1) 83
5/64 in (2.0 mm), 35-51 6.6 (260 22-24 360 71 (157 59 (131 83
DC+ (13/8-2) 76 (300) 24-26 375 8.2 [181) 69 [15.2) 84
83 (329 25-27 400 89 (197) 74 [16.4) 83
41 [160) 21-23 330 6.0 (133 50 [M.0) 82
3/321in (2.4 mm), 41-54 61 [(240) 24-26 425 91 (20.0) 76 (167 83
DC+ (15/8-21/4) 76 (300) 27-29 475 N3  [25.0 95 [(21.0) 84
10.2  (400) 33-35 525 152 (334 127 (28.0) 83

OTypical all weld metal. @Measured with 0.2% offset. YSee 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

KEY FEATURES CONFORMANCES
High deposition rates and fast travel speeds AWS A5: E70T-7
Easy slag removal ABS: 2YSA for 5/64" - 7/64"
Optimal toe wash-in CWB/CSA: E490T7-AZ-CS3 E492T-7
Deep penetration
High resistance to cracking TYPICAL APPLICATIONS

Welds on lightly rusted or primed plate

Recommended for fillet, General fabrication

lap and butt welds on 3.2 Assembly welding

WELDING POSITIONS mm (1/8 in) and thicker steel,
including some low alloy
Flat & Horizontal steels
DIAMETERS / PACKAGING
Diameter 141b (6.4 kg) Coil 251b (11.3kg) 501b (22.7kg) 6001b (272kg) 6001b (272kg)
in (mm) 56 Ib [25.4 kg) Master Carton Steel Spool Coil Speed-Feed’ Reel Speed-Feed Drum
5/64 (2.0) EDO014464 ED030649 EDO014459
332 24 ED012629 ED012628
7/64 (2.8 ED012632 ED012633
MECHANICAL PROPERTIESY
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® 0.25-0.29 ‘ 0.44-0.51 0.09-0.12 <0.01 ‘ <0.01 ‘ 14-1.7
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) ke/hr (1b/hr) ke/hr (1b/hr) ()
25 [100) 20-23 190 29 (64 23 [5.0) 78
5/64 in 2.0 mm), 38 41 (160) 24-28 275 47 (103) 36 (8.0 78
DC- 012 61 [240) 25-29 355 70 (154 5.6 [(12.4) 80
76 (300) 27-31 410 8.8 [193) 72 [15.8) 82
19 (79) 20-23 200 3.2 (70 25 (54) 77
) 34 (135 23-26 300 59 (131 46 (10.2) 78
3/32 |nD[2C.f1 mm), [143?4] 38 (150) 24-27 325 66 [(146) 52 M4 78
53 [210) 26-28 400 93 [(204) 75 (16.5) 81
6.9 [(270) 28-30 450 19 (6.2 100 (22.0) 84
25 (100 23-26 325 54 (12.0) 45 (10.0) 83
7/64in (2.8 mm], 45 37 [(145) 25-27 400 81 (78) 6.6 (14.5) 82
DC- (13/4) 4.4 (175) 26-28 450 9.8 (215 8.2 [18.0) 83
61 [(240) 30-32 550 134 (295) N6 [255) 86
76 (300) 32-34 625 167 (36.9) 150 (33.0) 89

1Typical 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

KEY FEATURES CONFORMANCES

Very high deposition rates AWS As5: E70T-4

Increased resistance to hot cracking and porosity CWB/CSA: E490T4-AZ-CS3-H16 E492T-4-H16

Soft, low penetrating arc for minimal base material admixture 1S0: T49 Z T4-0 NO A H15, 17632-A: T38 ZV N 3
TYPICAL APPLICATIONS

Open groove welds Installing wear plates

Machinery bases and heavy 6.4 -127 mm

WELDING POSITIONS

equipment repair

(174 - 1/2 in] single pass fillet and
lap welds

Flat & Horizontal

DIAMETERS / PACKAGING
Diameter 141b (6.4 kg) Coil 501b (22.7kg) 6001b [272kg)
in  [mm) 56 Ib (25.4 kg) Master Carton Coil Speed-Feed" Drum
5/64 (2.0) ED012739 ED012740
332 24 ED012736 ED012735
0120 (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®? 0.21-0.25 ‘ 0.37-0.53 ‘ 0.25-0.29 <0.01 <0.01 ‘ 13-1.6
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) ke/hr (Ib/hr) ke/hr (b/hr) (%)
51 [200) 29-31 280 55 (12.2) 46 (100) 83
5/64 in (2.0 mm), 54 61 (240 30-32 315 6.7 (14.8) 55 (121 82
DC+ 21/4) 6.6 (260) 30-32 330 73 [(16.0) 6.0 (13.2) 83
76 (300) 31-33 350 84 [(18.6) 69 (15.2) 82
2.8 o) 28-30 250 46 (100 37 (8.2 81
332in 04 ) % 3.8 [150) 29-31 300 6.4 [(14.0) 53 M7 84
'”D . mm, 4 47 (85 30-32 350 79 (74) 66 [(14.6) 84
58 [230) 31-33 400 398 [21.6) 83 [(183) 85
70 [279) 32-34 450 1.8 [26.0) 10.0 (22.0) 85
0120 in B.0 ) DC+ 35 (140 28-30 380 9.0 (19.8) 70 [(155) 78
Electrical Stikout 76 44 [7s) 2931 450 n2 [46) 91 0.0) 81
Zecgzlc_a [7[;E Ou]' B 51 (200 30-32 500 127 (28.0) 105 [23.2) 83
-4 in o mm 76 [225) 31-33 550 142 (314 19 (6.2 83
. 53 [210) 35-37 450 13.2 [29.0) n3 (5.0 86
o.go 't”.B'?ST.”L]' Df 102 64 (250 36-38 500 56 (345 B2 [290) 84
3€c3/rzllc'a [95IE Ou]' 4 76 (300) 37-39 550 188 [415) 154 (34.0) 82
-4 inBomm 90 (355) 38-40 600 22 9.0 180 (395) 81

OTypical all weld metal. @Measured with 0.2% offset. PSee 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, EB0TG-K2

KEY FEATURES CONFORMANCES
Designed to provide a nominal 1.5% nickel weld deposit AWS As5: E70T7-K2-H16, EBOTG-K2-H16
High deposition rates and fast travel speeds ABS: 2YSA
Capable of producing weld deposits with impact properties exceeding DNV: 11 YMS

27 (20 ft-1bf) at -29°C (-20°F) .
Lloyd’'s Register: ~ 2YS
Color match on weathering steel applications

) ) o BV: SA2YM
3/32 in 2.4 mm) diameter meets AWS D1.8 seismic lot
waiver requirements AWS D1.8: 3/32
ISO: T42215NiWN5
TYPICAL APPLICATIONS
Fillet and lap welds - Deep groove welds
Horizontal and square edge - Structural fabrication
butt welds, such - Weathering steels
as column-to-column structural WELDING POSITIONS
connections )
Flat & Horizontal
DIAMETERS / PACKAGING
Diameter 251b (11.3kg) 501b(22.7kg) 50 Ib (22.7 kg Coil
in  (mm) Steel Spool Coil (Vacuum Sealed Foil Bag)
5/64 (2.0 ED030650
332 24 ED017822 ED032530
764 (2.8) ED017824
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 E70T7-K2 400 (58) min 480-620 (70-90) 20 min - 27 (20) min
AWS E80TG-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 %\ %Al
Requirements -
AWS E70T7-K2 / E8OTG-K2 015 max 0.50-1.75 0.80 max | 0.030 max 0.030 max 1.00-2.00 0.15 max 0.35 max_| 0.05 max 1.8 max
Typical Results® ‘ 0.06-0.08 1.25-1.40 ‘ 018-0.22 ‘ <0.003 ‘ 0.005-0.008 ‘ 1.29-1.56 ‘ 0.03-0.04 ‘ <0.03 ‘ - ‘ 1.0-13
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 (b/hr) (%)
25 (100 21-23 170 25 [565) 18 39 70
. 33 (130 24-26 205 33 (72 24 (5.2 7
5/64 mD[IZZD mm), " 315 . 41 (160) 2527 235 40 @8 29 (65 7
) 51 (200 26-28 270 50 [(11.0) 38 (83 75
61 [240) 27-29 295 61 [133) 45  [10.0) 75
19 (75 20-22 200 28 (6.2 19 (@42 67
25 [(100) 21-23 245 38 [83) 27 (69 7
3/32in (2.4 mm), 38 31 (129) 23-25 285 47 (o4 34 (5) 72
DC- 012 38 (150) 25-27 330 57 [12.5) 41 (91 72
44 (179) 26-28 365 6.6 (14.5) 49 (0.8 74
51 (200) 27-29 390 76 [16.6) 56 (123 74
25 (100 22-24 310 52 (M4 38 (84 73
) 35 (140) 24-26 370 72 (15.8) 54 (1.8 74
7/64 mD[ZCB mm, [44)5] 43 (170) 26-28 430 89 [195) 66 (45 74
- 13/4 51 (00) 28-30 470 04 228) 7 (70 7
61 (240 29-31 520 124 272 92 (04 75

OTypical all weld metal. ®Measured with 0.2% offset. PSee test results disclaimer
NOTE: FEMA 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™-152

Mild Steel, All Position - AWS E71T-14

KEY FEATURES CONFORMANCES
Designed for high speed welding of specially coated steels AWS As5: E7NT-14
Soft, consistent arc 1S0: T49 T14-TNO S A-G
Porosity resistant
Excellent overlapping capabilities TYPICAL APPLICATIONS
Ideal for robotic applications . . . )
- Single pass welding on - Continuous welding on
WELDING POSITIONS thicknesses from galvanized or zinc coated carbon
0.8 mm - 4.8 mm steel
All (0.030in -3/16 in) Automotive
Spot or short

MAXIMUM PLATE THICKNESS Transportation

intermittent welds

Diameter - in (mm) ‘ Maximum Plate Thickness - in (mm)
1116 (1.6) 3/16 (4.8) WARNING
0.068 (1.7) 3/16 (4.8)

NR-152 is NOT recommended for welding multiple passes

DIAMETERS / PACKAGING

Diameter 251b(11.3kg) 501b (22.7kg) 500 Ib (227 kg) 500 Ib (227 kg)

in  (mm) Plastic Spool Coil Speed-Feed’ Drum Accu-Trak® Drum
0.045 (1) EDS01702 ED028123
0.062 (1.6 ED012185 ED024301 ED029066
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 3/4 in 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? | ox030 | os04a | 02002 | o000s000 | 0005002 | 108138
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 (3 05 0.2 92
) 1.0 (40 14-15 115 08 (1.8 07 (.6 88
116 in 1.6 mm), 16 13 (50) 15-16 140 09 2 09 [.0) 90
oc- G/e) 18 [70) 16-17 185 14 B2 13 (28 90
2.8 (110) 19-20 265 21 (48 20 (44 91
08 (30) 13-14 68 07 (1.6 06 (.4 87
1.0 (40 13-14 95 09 2 09 [1.9) 86
0.068 in (1.7. mm), 19 13 (50) 14-15 120 12 27 1 R4 88
DC- (3/4) 15 (60) 15-16 145 14 (B3 13 9 87
2.0 (80) 16-17 190 19 [44) 18 (3.9 88
2.8 (110) 20-21 240 27 (6.0 24 [54) 90

OTypical 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

KEY FEATURES CONFORMANCES
Designed to handle poor fit-up on heavy wall tubes and AWS A5: E71T-8-JH8
gaps up to 9.5 mm (3/8 in) with 6.4 mm (1/4 in) offset ABS: 3VSA H15
Fast freezing slag with excellent wash-in
CWB/CSA: E49178-A4-(S3-H8 (E491T-8-JH8)
Root bead capability without back-up bars
DNV: I11'YMS H10

Lloyd’'s Register: ~ 3YS H15

TYPICAL APPLICATIONS
BV: SA3YMH
General plate fabrication, including bridge fabrication,
hull plate and stiffener welding on ships and barges 150: T494T8-1NO A H10,

T424YNQO2HI0T384YNO 2 HI10
Storage tanks

Structural welding WELDING POSITIONS
Offshore welding in TKY joints All

DIAMETERS / PACKAGING

Diameter 141b (6.4 kg) Coil 251b (113 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-Ibf)
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 E717-8-J 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 ‘ <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) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
18 (70 16-17 145 15 (B3 1.0 3 69
23 (90) 18-19 180 19 @2 15 (3.2 76
0.068 in (1.7 mm), 251 3.0 (120) 20-21 225 25 (5.6 20 (43 76
DC- 35 (140 21-22 255 29 (6.4 22 (48 75
3.8 (150) 23-24 265 31 (6.8 23 (61 75
13 (50 16-17 130 14 (31 09 (1.9 61
18 (70 18-19 180 20 [43) 13 29 67
5/64 in 2.0 mm), 25 (1) 23 (90) 19-20 220 25 (5.6 19 @42 75
DC- 2.8 (110) 20-21 260 31 (6.8 24 (63 77
3.0 (120 21-22 280 34 (74 27 (9 79
35 (140 22-23 310 39 (87 31 (6.8 79

OTypical all weld metal. ®Measured with 0.2% offset. PSee test results disclaimer
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INNERSHIELD" NR"-211-MP

Mild Steel, All Position - AWS E71T-1

KEY FEATURES

- Versatile welding capability on a variety of base materials

Wi

High operator appeal and good bead appearance

Easy slag removal

Fast freezing characteristics accommodate poor fit-up

ELDING POSITIONS

All, except 3/32 in (2.4 mm) diameter

MAXIMUM PLATE THICKNESS

Diameter - in ([mm)

Maximum Plate Thickness - in (mm)

DIAMETERS / PACKAGING

0.030 (0.8)
0.035(0.9)
0.045 (1)
0.068 (1.7)
5/64 (2.0)
332 2.4)

Diameter
in(mm)

0.030 (0.8)
0.035 (0.9
0.045 (1)
0.068 (1.7
5/64 (2.0
332 24)

Diameter
in(mm)

0.030 (0.8)
0.035 (0.9
0.045 (1)
0.068 (1.7
5/64 (2.0
332 24)

5/16 (79)
5/16 (79)
5/16 (79)
12 02.7)
12 02.7)
12 02.7)

11b (0.5 kg) Plastic Spool
51b (2.3 kg) Master Carton

ED031448
ED030584

251b(11.3kg)
Steel Spool

ED030637
ED030638
ED030641
ED030645

CONFORMANCES

AWS A5: E71T-1

ABS: EZNT-M

CWB/CSA: 0.9 MM-2.4 MM

1S0: TA9ZTN-TNOAH15 T42ZZN1H10
JIS: T49TG-INS

TYPICAL APPLICATIONS

Sheet or thin gauge metal
Galvanized sheet metal
Robotic / hard automation
General fabrication

- 5/16 in. maximum plate thickness for 0.045 in. and
smaller diameters

- 1/2 in. maximum plate thickness for 0.068 - 3/32 in. diameters

101b (4.5kg) 141b (6.4 kg) Coil
Plastic Spool 56 Ib [25.4 kg) Master Carton
ED033130
ED016354
ED016363
ED012506
ED012508
501b (22.7kg) 500 Ib (227 kg)
Coil Accu-Trak’ Drum
ED029838
ED029028
ED012507
ED012509
ED013869

D-9
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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-T1 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 0.57-0.66 017-0.26 <0.01 <0.01 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) ke/hr (Ib/hr) ke/hr (Ib/hr) ()
13 (50 13-14 30 02 (05 02 (04 81
25 [100) 13-14 60 05 1) 04 (08 75
0.030in (0.8 mm), 13 3.8 (150 14-15 80 07 0(.6) 06 (.2 78
DC- (/2) 51 (200) 14-15 100 1.0 1 08 0.7 81
6.4 [250) 15-16 130 12 [2.6) 10 1 80
76 (300) 18-19 140 14 B2 12 (26 81
13 (50) 14-15 30 04 (0.8 03 (07 81
18 [70) 15-16 60 05 (1.2 05 [1.0) 83
0.035in (0.9 mm), 13-16 2.8 (o) 16-17 115 07 (.6 06 (3 78
DC- [1/2-5/8) 38 (150 17-18 130 10 22 08 (.7 78
51 (200) 18-19 155 14 (.0) 11 [25) 84
70 [279) 20-21 155 20 (44 15 (34 78
18 [70) 15-16 120 07 (.6 05 (1 69
0.045 in 11 mm), 16 23 [(90) 16-17 140 1.0 22 08 0.7 77
DC- (5/8) 2.8 (o) 17-18 160 12 27 10 3 85
33 (130) 18-19 170 15 B2 12 27 84
1.0 (40) 15-16 125 10 21 08 07 81
0.068 in (1.7 mm), 19-32 19 (79 18-19 190 18 (4.0 15 B4 85
DC- [3/4-11/4) 33 [(130) 20-21 270 32 (70 28 (61 88
44 [175) 23-24 300 43 [94) 38 (84) 89
13 (50) 16-17 180 16 [B.5) 13 9 83
5/64 in (2.0 mm], 19-32 19 [79) 18-19 235 24 [63) 20 (45 85
DC- (3/4-11/4) 3.0 [120) 20-21 290 38 (84) 34 (74 88
41 (160 22-23 325 51 [M.2) 45 [10.0) 89
13 (50) 16-17 245 23 (5.0 19 @2 84
3/32 in 2.4 mm), 19-32 19 [79) 19-20 305 34 [79) 29 (64 85
DC- (3/4-11/4) 2.5 [100) 20-21 365 45 [(10.0) 39 (87 87
33 [(130) 22-23 400 59 [12.9) 51 [M3) 88

OTypical all weld metal. PMeasured with 0.2% offset. “See test results disclaimer
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INNERSHIELD® NR"-232

Mild Steel, All Position - AWS E71T-8

KEY FEATURES CONFORMANCES
High deposition rates for out-of-position welding AWS A5: E71T-8-H16
Penetrating arc ABS: 3YSA
Fast freezing, easy to remove slag system CWB/CSA: E491T-8-H16
Meets AWS D1.8 seismic lot waiver requirements DNV: 111 YMS H15
Lloyd's Register: ~ 3YS H15
WELDING POSITIONS
BV: SA3YMH
All
AWS D1.8: 0.068", 0.072", 5/64"
1S0: T553 T8-1NO AH15, T423YN2H15
TYPICAL APPLICATIONS '
lIs: T493T7-TIN A

- Structural fabrication, including those subject to seismic requirements
General plate fabrication
Hull plate and stiffener welding on ships and barges

Machinery parts, tanks, hoppers, racks and scaffolding

DIAMETERS / PACKAGING

0.068 1.7) ED012518 ED030643
0.072 (1.8) ED012522 ED030232 ED030644
5/64 (2.0) ED012525 ED030647

ED012519
ED012523
ED012526

0.072 (1.8) ED030949

5/64 (2.0)

D-m | www.lincolnelectric.com



FLUX-CORED SELF-SHIELDED (FCAW-S] WIRE

MECHANICAL PROPERTIES®

Yield Strength® Tensile Strength Elongation Hardness Charpy V-Notch/) ft-1bf)
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® 016-018 0.61-0.72 0.26-0.33 <0.01 <0.01 0.5-0.8
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] ke/hr (Ib/hr) ke/hr (Ib/hr) ()
2.8 [M0) 18-19 195 23 (5.0 18 3.9 78
33 [(130) 19-21 225 28 (6.2 20 (46 74
0.068 in (1.7 mm), 19-32 38 [(150) 19-21 250 32 [ 24 [63) 75
DC- (B/4-11/4) 43 (170 20-22 270 35 [78) 28 (61 78
50 [(195) 23-24 300 43 (94 32 (0) 74
6.4 (250 23-24 350 54 (.8 40 [(9.0) 76
74 (320) 25-27 400 69 (5.2 52 M4 75
2.0 (80) 16-18 130 18 (4.0 15 B3) 83
35 (140 18-21 225 31 (6.8 25 [55) 81
0.072in (1.8 mm], 19-32 39 (155) 19-22 240 33 (72 27 (6.0 83
DC- [B/4-11/4) 43 (170 20-23 255 36 (8.0 29 (6.5 81
6.4 (250 22-24 315 53 (117) 43 (9.6 82
74 (290) 23-25 350 6.2 [(13.6) 50 (11.0) 81
15 (60) 16-17 145 17 B7 12 @27 73
5/64 in (2.0 mm), 19-32 29 (119) 19-20 260 32 (70 25 [65) 78
DC- [3/4-11/4) 3.0 (120) 19-20 270 33 (73 26 (57 78
33 [(130) 20-21 285 35 (78) 28 (6.2) 79
46 [180) 22-23 365 50 (10.9) 39 (87) 80

1Typical all weld metal. PMeasured 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

Mild Steel, All Position - AWS E71T-8-H8

KEY FEATURES CONFORMANCES
High deposition rates for out-of-position welding AWS A5: E71T-8-H8
Penetrating arc CWB/CSA: E491T-8-H8
Fast freezing, easy to remove slag system AWS D1.8: 0.068", 0.072"

WELDING POSITIONS
Al

TYPICAL APPLICATIONS

- Structural fabrication, including those subject to seismic requirements
General plate fabrication
Machinery parts, tanks, hoppers, racks and scaffolding

DIAMETERS / PACKAGING

0.068 (1.7) ED036677
0.072 (1.8 ED036678

MECHANICAL PROPERTIES®

400 (58) min 480-655 (70-95) 27 (20) min

Requirements - AWS E71T-8-H8
Typical Results® - As-Welded 460-520 (66-75) 575-615 (83-89) 25-31 87-90 47-75 35-55)

1Typical 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®

Requirements - AWS E71T-8-H8 0.30 max 1.75 max 0.60 max 0.03 max 0.03 max 8.0 max
Typical Results® ‘ 016-018 ‘ 0.61-0.72 ‘ 0.26-0.33 ‘ <0.01 ‘ <0.01 ‘ 0.5-0.8 ‘ 5-7
TYPICAL OPERATING PROCEDURES
2.8 (o) 18-19 195 23 (5.0 1.8 (39 78
33 (130) 19-21 225 28 (6.2 20 (46 74
. 3.8 [150) 19-21 250 32 ) 24 (3) 75
0.068 'B E_J mm) [3/14?— 1312/ " 43 (70) 20-22 270 35 (78) 28 (61 78
50 [(195) 23-24 300 43 (94 32 (70 74
6.4 [250) 23-24 350 54 (.8 40 (0.0) 76
74 (320) 25-27 400 69 [(15.2) 52 (114 75
2.0 (80) 16-18 130 18 (4.0 15 B3] 83
35 (140 18-21 225 31 (6.8) 25 (5.5) 81
0.072in (1.8 mm), 19-32 39 (155) 19-22 240 33 (72 27 (6.0 83
DC- (3/4-11/4) 43 (170 20-23 255 36 (8.0 29 (6.5 81
6.4 [250) 22-24 315 53 (117 43 [9.6) 82
74 (290) 23-25 350 6.2 [13.6) 50 [Mmo) 81

1Typical 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 ==

Mild Steel, All Position - AWS E71T-8-H8 BUY AMERICA
KEY FEATURES CONFORMANCES
High deposition rates for out-of-position welding AWS A5: E71T-8-H8
- Welder-friendly, easy to use and great bead appearance ABS: 3YSA, E71T-8-H16
Minimal gas marking AWS D1.8: 0.072",1116", 5/64"
Meets AWS D1.8 seismic lot waiver requirements 1SO: T493 T8-1NO A-U H10
JIS: 73313: T493T7-1NA
WELDING POSITIONS
All
TYPICAL APPLICATIONS
NOTES
Structural fabrication, including those subject
Innershield® K126 Gun Assembly requires one of to seismic requirements
th'e folIon|ng gun tube assembll.es for better . General plate fabrication
wire feeding - KP2454-1(62°, 75 in), ' o
KP2455-1 (45°, 6 in), KP2456-1 (30°, 12 in) - Ship and barge fabrication

- Vertical up and overhead fillets and groove welds

DIAMETERS / PACKAGING
Diameter 12.51b (5.7 kg) Plastic Spool 251b (11.3kg) 25Ib (11.3 kg) Plastic Spool
in  (mm) 50 b (22.7 kg) Master Carton Plastic Spool (Vacuum Sealed Foil Bag)
116 (1.6 ED030933 ED030934 ED031576, ED036576*
0.072 (1.8 ED031030
5/64 (2.0 ED033039 ED033024, ED036577*

*Buy America Product

MECHANICAL PROPERTIES®

Charpy V-Notch
Yield Strength® Tensile Strength Elongation Hardness 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 435-455 (63-66) 575-595 (83-86) 26-29 87-89 34-54 (25-40)

OTypical all weld metal. ?Measured with 0.2% offset. ¥See test results disclaimer.
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FLUX-CORED SELF-SHIELDED (FCAW-S] WIRE

DEPOSIT COMPQOSITION®

%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® 015-0.20 0.61-0.65 017-0.21 <0.03 <0.01 05-0.6
TYPICAL OPERATING PROCEDURES
Diameter, CTWDY Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Polarity mm (in) m/min (in/min) [volts) (amps) ke/hr (lb/hr) kg/hr (Ib/hr) (%)
3.8 [(150) 17-19 220 24 [63) 19 @2 80
51 (200) 19-21 245 32 (1) 25 (64) 76
116 in (1.6 mm), 25 (1) 64 [250) 21-23 270 40 (89) 30 [6.6) 74
DC- 76 (300) 23-25 295 47 (104 35 (77 75
89 (350) 25-27 315 5.6 [12.3) 43 [94) 77
25 (100 17-18 184 20 (45 16 (3.6 80
0.072in (1.8 mm], 19-25 38 [(150) 18-19 250 31 (67 25 [(54) 80
DC- (3/4-19 51 [(200) 20-21 295 40 (89) 32 ) 81
6.4 (250) 22-23 330 51 (11.2) 40 (89) 79
76 (300) 23-24 355 61 (134 48 [(10.6) 79
23 (90) 18-19 210 22 [49) 18 (41 82
5/64 in (2.0 mm), 19-25 32 (125) 19-20 260 32 (70) 26 [5.6) 81
DC- [3/4-1¥ 38 [(150) 20-21 300 38 (84 30 (67 80
51 (200) 21-22 340 51 (11.2) 41 (9.0) 81
61 [240) 22-23 380 61 [133) 49 [10.8) 81

OTypical 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 1in (25 mm).
NOTE: For horizontal welding, subtract 1volt. 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

KEY FEATURES CONFORMANCES
Designed to produce a nickel bearing weld deposit AWS A5: E71T8-Ni1-H16
Capable of producing weld deposits with impact toughness capable of ~ pps: 3YSA
exceeding 27 (20 ft-Ibf) at -29°C (-20°F)
CWBJ/CSA: E49178-A3-Ni1-H16, E491T8-Ni1-H16
Color match on weathering steels
DNV: [II' YMS H10

Handles poor fit-up

Root bead capability Lloyd's Register: ~ 3YS H15

1SO: T49 4 T8-1NO A-N2 H15, T 42 31INi Y N 1H10
TYPICAL APPLICATIONS
Roundabout groove welds on - Bridges and other WELDING POSITIONS
heavy wall tubular construction structural components All
Offshore made from weathering steels
Structural fabrication NACE applications
DIAMETERS / PACKAGING
Diameter 141b (6.4 kg) Coil 501b(22.7kg)
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[ft-Ibf)
MPa (ksi) MPa (ksi) % Rockwell B @ -29°C (-20°F)
Requirements - AWS E71T8-Nil 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 012 max 1.50 max 0.80 max 0.030 max 0.030 max
Typical Results® 0.05-0.07 110-1.22 0.30-0.33 <0.010 0.005-0.008
%Ni %Cr %Mo %V %Al
Requirements - AWS E7178-Nil 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 sl m/min (in/min) fyotts) (amps) ke/hr (1b/h) ke/hr (1b/hr) (%)
13 [(50) 16-17 145 14 (3.0 10 [23) 76
18 (70) 18-19 195 20 (43 15 B3 76
5/64 in (2.0 mm), 25 (1) 23 (90) 19-20 240 25 (55) 20 [43) 78
DC- 28 Mo 20-21 275 30 (67 24 [53) 79
3.0 (120) 21-22 290 33 (73 26 (5.8 79
35 (140 22-23 310 39 (85) 3.0 (6.9) 81

ITypical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer
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INNERSHIELD® NR"-207

Low Alloy, All Position - AWS E71T8-K6

KEY FEATURES CONFORMANCES
- Vertical down hot, fill and cap passes on standard AWS A5: E71T8-K6, E71T8-K6-H16
cross-country pipelines and arcticgrade pipe CWB/CSA: EAQTT8-A3-K6-H16, E49TT8-K6-H16
Recommended for API grades X42 up to DNV: 1L YMS H
undermatching X70 ) 5
High deposition rates BV: SA3YMH
1SO: T49 3 T8-1NO A-N1H15 for 5/64" only
TYPICAL APPLICATIONS
Standard cross-country pipelines
- Arctic grade pipe up to undermatched X70 WELDING POSITIONS
All
DIAMETERS / PACKAGING
Diameter 141b (6.4 kg) Coil
in  [mm) 56 Ib (25.4 kg) Hermetically Sealed Pail
0.068 (1.7 EDQ16312
5/64 (2.0 ED012438

MECHANICAL PROPERTIES®

Charpy V-Notch
Yield Strength® Tensile Strength Elongation Hardness J [ft-1bf)
MPa (ksi) MPa (ksi) % Rockwell B @ -29°C (-20°F)
Requirements® - AWS E71T8-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 E7178-K6 015 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 %V %Al
Requirements - AWS E7178-K6 0.40-1.00 0.20 max 015 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) ke/hr (1b/hr) keg/hr (1b/hr) (%)
20 (80) 17-18 190 17 (38 13 3.0 79
0.068 in (1.7 mm), 25 (1) 26 (105) 18-19 230 22 B3) 1.8 (4.0 80
DC- 3.0 (120) 19-20 245 25 (67 20 [45) 79
35 (140 21-22 275 3.0 (6.8) 24 [655) 81
44 (179) 21-22 295 36 (8.0 29 (6.4 80
17 ([70) 17-18 205 20 (45 15 B4 76
5/64 in (2.0 mm), 25 (1) 2.0 (80) 18-19 225 23 (1) 17 9] 76
DC- 2.2 (90) 18-19 240 26 (5.8 20 [45) 78
27 mo) 20-21 275 31 [70) 24 [65) 79
33 (130 20-21 300 37 (83 29 (6.5 78

OTypical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer

www.lincolnelectric.com | D-18



INNERSHIELD® NR*-208-H

Low Alloy, All Position - AWS E91T8-G-H8

KEY FEATURES CONFORMANCES

Designed to create high strength weld deposits AWS A5: E91T8-G-H8
Recommended for API grade X80
High deposition rates WELDING POSITIONS

All, except vertical up
TYPICAL APPLICATIONS

Standard cross-country pipelines

Undermatched X80 grade pipe

DIAMETERS / PACKAGING

5/64 (2.0) ED023366

MECHANICAL PROPERTIES®

Requirements - AWS EQ1T8-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 COMPQOSITION®

Requirements - AWS E91T8-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 01-0.31 <0.003 0.004-0.010 0.71-0.98

Requirements - AWS E91T78-G-H8 0.30 min 0.20 max 0.0 min 1.8 min 8.0 max

Typical Results® 0.02-0.03 <0.04 <0.01 0.9-12 <8

TYPICAL OPERATING PROCEDURES

17 (70 16-17 195 1.8 (4.0 14 (.2 81

5/64 in (2.0 mm), 25 (1) 2.0 (80) 17-18 220 21 [4.6) 17 B9 84
DC- 2.2 (90 18-19 235 25 [54) 20 (@5 84

27 (10) 19-20 270 29 [65) 24 [(65) 85

33 [(130) 19-20 295 35 (76 29 [65) 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

KEY FEATURES CONFORMANCES
- Accommodates a wide range of mild steels AWS A5: E71TG-G-H16
Fast freeze characteristics accommodate poor fit-up CWB/CSA: E491TG-G-H16
Smooth arc performance and ease of use 1S0: T49 Z T11-1NO A-G H15
WELDING POSITIONS TYPICAL APPLICATIONS
All

- Single or multiple pass welding on up to
19 mm (3/4 in) thicknesses

General fabrication
Robotics

MAXIMUM PLATE THICKNESS

Diameter - in ([mm) ‘ Maximum Plate Thickness - in ([mm)

- Truck bodies, tanks, hoppers, racks and scaffolding

0.045 (1) 3/4(19) ) ) )
- Welding on galvanized steel or zinc coated carbon steel
0.068 (1.7) 3/4(191)
5/64 (2.0) 3/4(19)
DIAMETERS / PACKAGING
Diameter 101b (4.5kg) 141b (6.4 kg) Coil 251b (11.3kg) 501b (22.7kg)
in (mm) Plastic Spool 56 Ib [25.4 kg) Master Carton Steel Spool Coil
0.045 (1) ED026090 ED030639
0.068 [1.7) ED027803 ED030642
5/64 (2.0) ED027794 ED030646 ED026858

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

www.lincolnelectric.com |

D-20



FLUX-CORED SELF-SHIELDED (FCAW-S] WIRE

DEPOSIT COMPOSITION®

Requirements - AWS E71TG-G Not Specified 0.50 min 1.00 max 0.030 max 0.030 max

Typical Results® 0.06-0Mm 0.84-1.55 0.20-0.33 <0.003 0.006-0.009

Requirements - AWS E71TG-G 0.50 min 0.30 min 0.20 min 010 min 1.8 max

Typical Results® 1.02-115 0.02-0.04 <0.02 - 13-16

TYPICAL OPERATING PROCEDURES

14 [55) 1415 75 05 (3 05 (1 84

18 (70) 15-16 90 07 [1.6) 06 (1.4 87

0.045 in (11 mm), 16 (5/8) 23 [60) 16-17 115 10 21 08 (1.8 85
DC- 2.8 (o) 17-18 135 12 26 10 R2 84

33 (130) 18-19 155 14 31 12 6) 83

41 [160) 19-20 170 16 (35) 14 (3.0 85

15 (60) 16-17 145 14 31 11 R4 77

19 (79) 17-18 180 17 (8 14 3.2 84

0.068 in (1.7. mm), 25 (1) 23 [B0) 18-19 200 20 [45) 17 (3.8 84
DC- 30 [(120) 19-20 230 27 (6.0) 23 (6.2 86

38 [(150) 20-21 255 33 (74 29 (64 86

44 (175) 22-23 275 39 (87 34 (79) 86

15 (60 16-17 200 17 (38 15 B3 86

19 [79) 18-19 225 21 (@47 1.8 (41 87

5/64 in (2.0 mm), 25 (1) 23 [90) 19-20 245 26 [67) 23 (5.0 87
DC- 28 (10 20-21 275 32 (71 28 (6.2 87

33 (130) 21-23 300 37 (83 33 (73 87

3.8 [150) 22-23 325 43 (9.6) 38 (84) 87

1Typical 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

KEY FEATURES CONFORMANCES
Designed to provide optimal weldability in narrow TKY joints AWS As5: E71T8-Ni2-JH8
and poor fit up conditions ABS: AYSA H5
Expect fast travel speeds and a flat bead face when using vertical-up DNV: IV YMS H
or vertical-down welding techniques : g
Lloyd's Register:  4YSH5

Low temperature impact toughness, meets ABS 4YSA and

AWS J classification I150: T49 4 T8-1NO A-N5 H5
Meets H8 diffusible hydrogen requirements over a range of humidity
level
even 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 141b (6.4 kg) Coil
in (mm) 481b (21.8 kg) Hermetically Sealed Pail 56 Ib [25.4 kg) Hermetically Sealed Pail
116 (1.6) ED034365 ED034200
5/64 (2.0 ED034195 ED033827
MECHANICAL PROPERTIES"
Charpy V-Notch
Yield Strength® Tensile Strength Elongation 1 (ft-1bf)
MPa (ksi) MPa (ksi) % @-40°C (-40°F)
Requirements® - AWS E71T78-Ni2-JH8 400 (58) min 480-620 (70-90) 22 min 27 20) min
Typical Results® 400-485 (58-70) 490-570 (71-83) 22-36 215-460 (160-340)
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FLUX-CORED SELF-SHIELDED (FCAW-S] WIRE

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 ‘ 0.74-112 ‘ 1.77-210 ‘ 013-017 ‘ 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) ke/hr (lb/hr) (%)
23 (90 17-18 160 16 (3.6 11 [25) 69
) 25 [100) 18-19 170 16 (3.6 12 (28] 72
e ™ g/ 16, 22018 28 o) 18-19 180 20 @4 14 B2 7
3.0 [(120) 19-20 195 22 (48 16 (35 73
33 (130) 19-20 210 23 (1) 17 B7) 73
18 [70) 16-17 205 19 @2 15 B2 76
2.0 (80) 17-18 225 22 47 16 (3.6 77
2.0 mm (5/64 in), %0 23 [90) 18-19 240 24 (53) 19 (42 78
DC- 25 (100) 19-20 260 27 (9 21 @47 79
2.8 (o) 20-21 260 30 (65 24 [62) 80
3.0 [(120) 20-21 295 32 () 25 [56) 79

1Typical 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

KEY FEATURES CONFORMANCES
- Self-shielded electrode designed for welding in structural applications ~ AWS A5: EBIT8-G
- Welder friendly operability and flat bead face in out-of-position fillets CWBJ/CSA: E551T8-G, E81T8-G for 5/64" only
d Id
and graove welds AWS D1.8: 5/64"
Meets AWS D1.8 seismic lot waiver requirements
1SO: T46 527 Y NO1H10, T55 5 T8-1NO A-G H10
ProTech® foil bag packaging shields against moisture,
prevents rust and prolongs storage life NS Z3313: 555 T7-1N A N2M1

WELDING POSITIONS TYPICALINDUSTRY SEGMENTS

All - Structural

General Fabrication

DIAMETERS / PACKAGING
Diameters 251b (11.3kg)
in (mm) Plastic Spool
M6 (1.6) ED035565
5/64 (2.0 ED035566

MECHANICAL PROPERTIES®

Yield Tensile Charpy V-Notch
Strength? Strength Elongation J[ft-Ibf)
MPa (ksi) MPa [ksi) (%) -46°C (-50°F) -29°C (-20°F) 21°C (70°F)
Requirements )
AWS A5.29: EB1T8-G 550-690
AWS AB.36: E81T8-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? i )
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 580 (84 650 (93) 2 . 108 (80) 172 027
(30 kJ/in)
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FLUX-CORED (FCAW-S]) WIRE

DEPOSIT COMPOSITION®

Requirements
AWS A5.29: E81T8-G

AWS A5.36: EB1T8-A5-K8-H8
Typical Results® 0.05 184 017 0.001 0.0M LAY,

015 max 1.00-2.00 0.40 max 0.030 max 0.030 max 0.50-1.50

Requirements
AWS A5.29: E81T8-G -

0.20 max 0.20 max 0.05 max 1.80 max
AWS A5.36: EB1T8-A5-K8-H8 8 max
Typical Results® 0.05 0.01 0.00 0.84 5
TYPICAL OPERATING PROCEDURES
116 in (1.6 mm), DC-
Optimal Settings 22 (7/8) 2.8 (110) 19 185 2.0(45) 15 (3.4) 77%
Min - Max 22 (7/8) 1.8-3.0 (75-120) 16-20 145-200 14-2.2 3.0-4.9) 1.0-1.6 2.2-3.6) 72-77%
5/64 in (2.0 mm), DC-
Optimal Settings 2 /8 2.8 (10) 19 25 29(65) 25 (5.5) 85%
Min - Max 22 7/8) 1.8-3.0 (75-120) 16-21 185-260 1.9-3.2 41-71) 14-2.6 3.0-5.8) 74-85%

1Typical all weld metal. ?Measure with 0.2% offset. “See test results disclaimer “To estimate ESO, subtract /4 in. (6.0 mm] from CTWD.
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ULTRACORE 360" C71

Mild Steel, All Position - AWS E71T-1C-JH4

KEY FEATURES CONFORMANCES
- Seamless design protects the flux core from environmental exposure AWS A5.20: AWS E71T-1C-JH4
helping to maintain low diffusible hydrogen and extend shelf life AWS D1.8: 0.045", 0.052", 116"
Copper coating offers superior feedability and extended
contact tip life
Low spatter and fume levels for less post-weld clean up
and a better work environment
Low H4 diffusible hydrogen levels minimize the risk of
hydrogen induced cracking
Premium arc performance and bead appearance TYPICAL APFLICATIONS
- Offshore
- Shipbuilding
WELDING POSITIONS + Structural
- General Fabrication
All
SHIELDING GAS
100% (O,

Flow rate: 35 CFH

DIAMETERS / PACKAGING

0.045 (1) ED036167
0.052 (1.3) ED036168
116 (1.6) ED036169

MECHANICAL PROPERTIES®

Requirements
AWS A5.20: E71T1C-JH4 390 (58) min 490-670 (70-95) 22 min 27 20) min

Typical Results®
As-Welded with 100% (O, 510-600 (74-87) 590-650 (85-94) 24-29 60-155 (44-114) 62-137 46-101)

1Typical all weld metal. ®Measured with 0.2% offset. 'See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION®

Requirements

AWS A5.20: E7Z1T-1C-JH4 0.2 max 1.75 max 0.90 max 0.03 max 0.03 max 0.50 max
Typical Results®
As-Welded with 100% (O, 0.04-0.08 119-1.41 0.37-0.47 0.003-0.005 0.012-0.013 0.35-0.38

Requirements

AWS A5.20: E71T-1C-JH4 0.20 max 0.30 max 0.08 max 0.35 max - 4.0 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

64 [250) 24-29 175 27 [9) 24 (53)

76 (300) 25-30 200 32 (70 29 (64
0.045 in (11 mm), DC+ p_ 89 (350) 26-32 225 37 (82 34 [75) 85-93

100% (O, 10.2 (400} 27-33 245 43 (94 39 (86)

14 [450) 2735 265 48 [10.6) 44 (97)

127 (500) 28-36 290 53 M7 49 [09)

51 [200) 23-27 200 28 (6.2 26 (67

) 6.4 (250 25-28 235 35 (77 32 )
0.052 '%g;rgg‘] bt 50 89 350) 73 300 49 (0.8 45 (10.0) 91-93

° = 108 [429) 28-32 335 60 (31 55 (121

127 (500 30-34 375 70 (154 6.5 (14.2)

38 [150) 23-27 230 31 (67 28 (61

) 51 (200 24-28 275 41 [9.0) 38 (84)
Vw'"ﬂ?(‘)imcrg]' De 25 01) 64 [50) 25-31 310 51 (3) 48 006) 92-96

° = 76 (300) 27-34 370 61 (135) 58 (12.8)

89 (350) 29-36 410 72 (15.8) 6.8 (15.0)

OTypical 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.
EITo estimate ESO, subtract 1/4in [6.0 mm) from CTWD. NOTE: This product contains micro-alloying elements. Additional information available upon request
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AWS
D1.8

FLUX-CORED [FCAW-G) WIRE

ULTRACORE 360" M71

Mild Steel, All Position - AWS E71T-1C-H4, E71T-1M-JH4

KEY FEATURES CONFORMANCES
Seamless design protects the flux core from environmental exposure AWS A5.20: E71T-1C-H4, EZT1T-IM-JH4
helping to maintain low diffusible hydrogen and extend shelf life AWS D1.8: 0.045", 0.052", 116"
Copper coating offers superior feedability and extended
contact tip life
Low spatter and fume levels for less post-weld clean up
and a better work environment
Low H4 diffusible hydrogen levels minimize the risk of
hydrogen induced cracking
Premium arc performance and bead appearance TYPICAL APPLICATIONS
Offshore
Shipuilding
WELDING POSITIONS
Structural
Al 0il & Gas
SHIELDING GAS
80% Ar/20% (O,
100% (O,
Flow rate: 35 CFH
DIAMETERS / PACKAGING
Diameter 331b(15kg)
in (mm) Steel Spool
0.045 1) W000403768
0.052 (1.3) W000403769
116 (1.6) W000403770
MECHANICAL PROPERTIESY
. Charpy V-Notch
Yield Tensile . J(ft-1bf)
Strength® Strength Elongation
MPa (ksi) MPa [ksi) % -18°C(0°F) -29°C(-20°F) -40°C (-40°F)
Requirements
AWS A5.20: E71T-1IM-JH4 ) ) - 27 (20) min
AWS A5.20- E/1T-10-Ha 400 (58) min 490-660 (70-95) 22 min 27 20) min
Typical Results®
As-Welded with 80% Ar/ 20% (O, 500-540 (72-79) 560-620 (81-90) 24-28 70-100 (51-74) 80-120 (59-90) 35-55 [25-41)
As-Welded with 100% (0, 470 (68) 530 (77) 28 60 (44)

1Typical all weld metal. ®Measured with 0.2% offset. 'See test results disclaimer
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FLUX-CORED (FCAW-G) WIRE

DEPOSIT COMPOSITION®

Requirements

AWS A5.20: E71T-IM-JH4, E71T-1C-H4 012 max 175 max 0.90 max 0.03 max
Typical Results®
As-Welded with 80% Ar /20% (O, 0.04-0.06 1.20-150 0.40-0.50 <0.015

Requirements

AWS A5.20: E71T-IM-JH4, E71T-1C-H4 0.03 max 0.35 max Not Specified 4.0 max
Typical Results®
As-Welded with 80% Ar /20% (O, <0.015 0.10-0.20 0.003-0.006 15-35

TYPICAL OPERATING PROCEDURES

6.0 236 21-23 160 25 (65 22 (48

75 bo) 23-24 190 31 [69) 27 [6.0)
e I S VO - N I N S 8 R B R R
80% Ar / 20% (O, G/4) DOV : 3 @

1.5 (53)(512) 27-29 260 48 [10.6) 43 (94

13.0 (590) 28-30 270 54 (12.0) 48 (107

15.0 28-31 290 63 [13.8) 5.6 [12.3)

50 [(197) 21-22 210 27 (61 24 (53)

6.0 [236) 23-24 240 33 (73 29 (63
0.052 in (1.3 mm), DC+ 15-20 80 (319 26-27 280 44 [97) 39 (85) 85-88
80% Ar /20% (O, (3/4) 90 (354 27-29 300 49 (109 44 (97

10.0 (394) 27-29 320 55 [121) 49 (10.8)

125 (492 29-30 350 69 (51 61 (13.5)

2o o s 250 so BIws | 2 oS
1416 in (1.6 mm), DC+ 15-20 ’ T m2) ) ;
80% Ar / 20% (O, 6/ 6.5 [256) 26-28 350 51 29) 45 (10.0) 85-88

75 [295) 27-29 370 59 5] 52 [1.5)

9.0 (354 28-30 400 70 ' 63 (13.8)

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 1/4in [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-1C-H8, E71T-1M-H8, E71T-9C-H8, E71T-9M-H8

KEY FEATURES CONFORMANCES

Designed for welding with either 100% (O, or 75% AWS A5.20: E71T-1C-H8, E71T-IM-H8, E71T-9C-H8, E71T-9M-H8

Argon/25% (O, shielding gases

CWB/CSA W48: E491T1-(1A3-CS1-H8 (E491T-9-H8),
Premium arc performance and bead appearance E491T1-M21A3-CS1-H8 (E491T-9M-H8)
ProTech” foil bag packaging 1S0 17632-B: T49 3 T1-1 (1 A H10, T49 3 T1-1 M21 A H10
WELDING POSITIONS
All TYPICAL APPLICATIONS
General fabrication
SHIELDING GAS
100% (O,

75% Argon / 25% (O,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING
Diameter 15 1b (6.8 ke) Plastic Spool 131b{5ke) 501b (227 kg) 5001b [227ke)
in  (mm) 601b 27.2kg) Master Carton Spool* Fiber Spool Accu-Trak® Drum
0.045 (11) ED031882 ED031669 EDO031844 ED032044
0.052 (1.3 ED031883 ED031670 ED031845 ED032045
116 (1.6) ED031884 ED031671 ED031846 ED032046
*Spool may be plastic o fiber.
MECHANICAL PROPERTIES®™
Yield Tensile Charpy V-Notch
Strength? Strength Elongation J [ft-Ibf)
MPa (ksi) MPa (ksi) % @ -18°C (0°F) @ -29°C (-20°F)
Requirements®
AWS A5.20 E71T-1C-H8, E71T-TM-H8 400 (58) 480-655 22 27 (20) min Not Specified
AWS A5.20 E71T-9C-H8, E71T-9M-H8 min (70-95) min Not Specified 27 20) min
Typical Results®
As-Welded with 100% (O, 510-550 (73-79) 570-600 (82-87) 26-28 38-95 28-70) 27-65 (20-48)
As-Welded with 75% Ar/25% (O, 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 AB.20 E71T-1C-H8, E71T-IM-H8 012 175 0.90 0.03 0.03 8.0
AWS A5.20E71T-9C-H8, E71T-9M-H8 max max max max max max
Typical Results?
As-Welded with 100% (0, 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% C0, 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 CTWD® Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas® mm (in) m/min (in/min) (volts) (amps) ke/hr (1b/hr) ke/hr (Ib/hr) (%)
44 (179) 20-25 135 18 [4.0) 16 (35
6.4 [250) 21-26 150 26 (67 23 (5.0
76 (300) 22-27 165 31 (6.8) 27 [6.0)
) 89 [350) 23-28 190 36 (80) 32 (70)
0'07455‘)/'” ;1;2;27]&5 e 250 102 [400) 2429 205 41 (1) 36 (80 86-88
° 0% 14 [450) 25-30 225 47 (03 41 (9.0)
127 (500) 26-31 245 52 M4 45 [(10.0)
14.0 [(550) 27-32 265 57 [12.5) 50 (10.9)
152 (600) 2733 285 62 (37 54 (19)
38 150 20-25 155 20 [45) 18 B9
51 (200] 21-26 165 27 (6.0 24 [(65.2)
64 (250) 22-27 190 34 (75) 29 (6.9
) 76 (300) 23-28 215 41 (9.0 35 (78
0‘075’520}“ /Ef/gzg/rn][’g e 250 89 B50) 24-29 235 47 (108) 41 (@1 86-88
? Hae 95 [379) 25-30 255 51 (1.2) 144 (98
10.8  (429) 27-31 275 58 (127 50 (11
121 (479) 28-33 295 64 (4.2 5.6 [12.4)
127 (500) 29-35 325 6.8 (5.0 59 [13.0)
32 (125) 20-25 195 24 (53) 21 [46)
44 (179) 21-26 215 33 (74) 29 (64
51 (200) 22-27 235 38 (84) 33 (73)
) 57 (229) 23-28 265 43 (95) 37 (82
v 1765'02 [kf/zrgf;]'[%& 250) 64 (250) 24-29 285 48 005 42 (62 86-88
° St 76 (300) 25-31 315 57 [12.6) 50 (1.0
83 [(329) 25-32 335 62 [37) 54 (19)
89 [350) 26-33 365 67 (47) 58 [(12.8)
10.2  [400) 28-35 405 76 (6.8) 66 (14.6)

Typical all weld metal. "Measured with 0.2% offset. See test results disclaimer “As-Welded with 100% C0, & As-Welded 75% Argon/ 25% CO,. "’ When welding under CO,, increase

voltage by 1Volt. ©'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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B ce

ULTRACORE " 71A85 g

Mild Steel, All Position - AWS E71T-1M-H8, E71T-9M-H8 BUY AMERICA
KEY FEATURES CONFORMANCES
Fast freezing slag for out-of-position welding AWS A5.20/A5.20M: 2005 E71T-1M-H8, E71T-GM-H8
Designed for welding with 75 - 85% Argon/ balance C0O2 shielding gas ASME SFA-A5.20: E71T-1M-H8, E71T-9M-H8
Premium arc performance and bead appearance ABS: 3YSA H10
Meets AWS D1.8 seismic lot waiver requirements Lloyd's Register: 3YS H10
TYPICAL APPLICATIONS DNV Grade: HII'YMS Hi0
Shipbuilding CWB/CSA W48-06: E491T-9M H8
Seismic structural fabrication EN IS0 17632-B: TA93T1-IMA-H10
General fabrication FEMA 353
AWS D1.8
SHIELDING GAS
75% - 85% Argon / Balance CO2
Flow Rate: 40 - 50 CFH WELDING POSITIONS
All
DIAMETERS / PACKAGING
Diameter 151b (6.8 kg] Plastic Spool 331b(15kg) 501b(22.7kg) 5001b (227 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Spool Fiber Spool Accu-Trak® Drum
0.045 (1) ED031885, ED037917* ED031663, ED032383**, ED035532* ED033950** ED031847, ED038178* ED032047
0.052 (13) ED031886, ED037918* ED031664, ED035591* ED031848 ED032048
116 [1.6) ED031887, ED036597* ED031665, ED033765**, ED035590* ED031849, ED038179* ED032049, ED038180*

* Buy America Product ** Q2 Tested

MECHANICAL PROPERTIES® — AS REQUIRED PER AWS A5.20/A5.20M: 2005

Yield Tensile Charpy V-Notch
Strength®? Strength Elongation J [ft-Ibf)
MPa (ksi) MPa (ksi) % @ -18°C (0°F) @ -29°C (-20°F)
Requirements®
AWS E71T-IM-Hs, 400 (58) min 480-655 22 min 27 20) min. Not Specified
AWS E71T-9M-H8 (70-95) Not Specified 27 20) min.
Typical Results®
As-Welded with 75%-85% Ar/balance (O, 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®

n Diffusible Hydrogen
%C %Mn %Si %S %P (mL/A00g weld deposit)
Requirements®
AWS E71T-IM-H8, E71T-9M-H8 012 max 175 max 0.90 max 0.03 max 0.03 max 8.0 max
Typical Results®
As-Welded with 75%-85% Ar/balance (O, 0.03-0.04 143-156 0.52-0.59 <0.01 0.01 6-8
TYPICAL OPERATING PROCEDURES
Wire Feed Approx. Melt-0ff Deposition
Diameter, Polarity cTWD® Speed Voltage Current Rate Rate Efficiency
Shielding Gas mm (in) m/min (in/min) [volts) (amps) ke/hr (lb/hr) ke/hr (lb/hr) ()
All Positions
44 (175) 21-26 125 18 (4.0 16 (.5
) 64 (250 22-27 150 26 (67 23 (6.0
0'04755'0'; ﬁ;;}”jir /DE+ - 76 B300) 23-28 165 31 68 27 (60
balt;nte ‘EO 89 [(350) 23-29 190 36 (8.0) 32 (70)
2 10.2  (400) 25-30 205 41 (90 36 (8.0 86-88
14  [450) 26-31 225 47 (103) 41 (9.0)
Flat & Horizontal
127 [(500) 27-32 215 52 (114 45 (10.0)
14.0 (550) 28-33 230 57 (12,5 5.0 [10.9)
152 [(600) 28-34 245 6.2 (137 54 [M.9)
All Positions
35'? g%%]] 21-26 150 20 [45) 18 B9
6'4 B50) 21-27 165 27 [(6.0) 24 [62)
7'6 500) 22-27 190 34 ([79) 29 (6.5
0.052 in (1.3 mm), DC+ 89 B50) 23-28 215 41 (9.0) 35 (78
75%-85% Ar/ 25 ) 95 (79 24-29 235 47 (105 41 (91) 86-88
balance (O, 25-30 255 51 [M.2) 44 [9.8)
Flat & Horizontal
108 [(425) 26-31 275 5.8 (27 50 (M1
121 [479) 27-32 295 6.4 (14.2) 5.6 [12.4)
127 [(500) 27-33 315 6.8 (15.0) 59 [13.0)
All Positions
32 [(129) 20-25 185 24 (53 21 (46
44 (175) 21-26 215 33 (74 29 (64
51 (200) 22-27 235 38 (84) 33 (73
116 in 0.6 mm), DC+ 57 (225) 23-28 265 43 (95 37 (82
T5%-85% Ar/ 25 1) 64 [250) 24-29 285 48 (105 42 (62 86-88
balance (O, 76 (300) 25-30 315 57 [(12.6) 50 [M.0)
Flat & Horizontal
83 (326 26-31 335 6.2 (137) 54 [M9)
89 (350 27-32 365 6.7 (14.7) 58 (12.8)
10.2 (400 28-33 385 76 (16.8) 6.6 [14.6)

Typical all weld metal. ®Measured with 0.2% offset. 9See test results disclaimer “As-Welded with 100% CO,. ®To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.
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ULTRACORE 712C ==

Mild Steel, All Position - AWS E71T-12C-JH8, E71T-1C-JH8, E71T-9C-JH8 BUY AMERICA
KEY FEATURES CONFORMANCES
Capable of producing weld deposits with impact toughness exceeding AWS A5.20: E71T-12C-JH8, E71T-1C-JH8, E71T-9C-JH8

27) 20 ft-1bf) at -40°C (-40°F)

ABS: 3YSA H10
Designed for welding with 100% (O, shielding gas
2 CWB/CSA W48:: E491T-9J-H8, E491T-12)-H8
Premium arc performance and bead appearance
DNV -2.9: [II' YMS H10
ProTech’ foil bag packaging
Lloyd's Register: ~ 3YS H10
AWS D1.8: 116"
WELDING POSITIONS 1S0 17632-B: T49 4 T12-1 (1 A-K H10
All
SHIELDING GAS TYPICAL APPLICATIONS
100% (O, Bridge fabrication Offshore
Flow Rate: 40-50 CFH Pressure vessels - ASME related
Shipbuilding applications
DIAMETERS / PACKAGING
Diameter 151b (6.8 kg) Plastic Spool 331b [15kg) 501b 2.7 kg) 500 Ib (227 kg)
in  (mm) 60 Ib (27.2 kg) Master Carton Spool** Fiber Spool Accu-Trak® Drum
0.045 (1) ED031894 ED031672, ED032754* ED031681
0.052 [1.3) EDO031673, ED034418* ED031839, ED034420* ED031879
16 (1.6) ED031674, ED034419* ED031840, ED034421* ED031799
*Buy America Product **Spool may be plastic or fiber.
MECHANICAL PROPERTIES®™
Yield Tensile Charpy V-Notch
Strength® Strength Elongation J [ft-Ibf)
MPa (ksi) MPa (ksi) % @ -18°C (0°F) @ -29°C [-20°F) @-40°C (-40°F)
Requirements®
AWS A5.20 E71T-1C-JH8 27 (20) min Not Specified
AWS A5.20 E71T-9C-JH8 400 (58) min 480-655 (70-95) 22 min Not Specified 27 20) min 27 20) min
AWS A5.20 E7TT-12C-JH8 480620 (70-90) Not Specified 27 20) min
Typical Results®
As-Welded with 100% (O, 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 COMPQOSITION®

Diffusible Hydrogen
%C %Mn %Si %S %P %Ni (mL/100g weld deposit)
Requirements®
AWS A5.20 E7Z1T-1C-JH8, E71T-9C-JH8 012 1.75 max 0.90 0.03 0.03 0.50 8.0
AWS AB.20 E71T-12C-JH8 max 160 max max max max max max
Typical Results®
As-Welded with 100% (O, 0.03 1.34-1.49 0.26-0.32 0.01 0.01-0.02 0.33-041 3-8
TYPICAL OPERATING PROCEDURES
Wire Feed Approx. Melt-0ff Deposition
Diameter, Polarity CTWD® Speed Voltage Current Rate Rate Efficiency
Shielding Gas mm (in) m/min (in/min) [volts) (amps) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
44 (175) 24-29 15 ;g (3.9 15 B“g]
6.4 [250) 25-30 140 3‘1 (5.6) 2.2 [5' g
76 (300) 26-31 155 3 6 (6.8) 26 [6‘ g
0.045in (11 mm), DC+ 89 (350 26-31 170 4 1 (79) 31 [75]
As-Welded with 25 (1) 10.2  (400) 26-31 185 46 (9.0) 35 [8' 8 85-88
100% (O, n4  [450) 27-32 200 5, 001 40 g
127 (500 27-32 215 5 6 (11.3) 44 0 0 g
14.0 (550) 28-33 230 6 1 (12.4) 49 m '7]
152 (600) 28-33 245 T35 53 ’
17
38 24-29 140 21 47 24 3.8
51 [150) 25-30 160 29 (63 3‘0 (5.2)
6.4 [200) 26-31 180 35 (78] 3‘ 6 (6.5)
0.052in (13 mm), DC+ 76 (250 26-31 205 43 (94 4'2 (79)
As-Welded with 25 (1) 89 (300) 27-32 225 50 (11.0) 4'5 (9.2) 85-88
100% CQ, 95 (350) 27-32 235 53 [11.7) 5 1 (9.9)
10.8 (375)425) 27-32 255 6.0 (133 5'7 (11.2)
121 [@475)(500) 28-33 275 6.8 [(14.9) 6 .o (12.6)
27 28-33 290 71 [15.6) T3
29
38 23-28 200 14 (6.4) 24 (53
44 24-29 215 3'9 75) 29 (6.3
51 [150)0175) 24-29 230 4' 4 8.5) 33 (72
1116 in (1.6 mm), DC+ 57 [(200)(225) 24-29 245 4'8 (9.6) 37 (81
As-Welded with 25 (1) 6.4 (2500300 25-30 255 5'8 (10.6) 41 (B 85-88
100% (0, 76 [325)350) 25-30 285 63 0127 49 (09
83 (400) 26-31 300 6'7 (13.8) 54 [119)
89 26-31 310 7'7 (14.8) 58 [(12.8)
10.2 27-32 340 " (169 67 (47

Typical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “As-Welded with 100% CO,. ®'To estimate ESO, subtract 1/4in (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 - E71T-12C-JH4, E81T1-GC

KEY FEATURES CONFORMANCES
Innovative design capable of superior toughness at -50°F AWS A5.20: E71T-12C-JH4
in both the as-welded and stress-relieved conditions AWS A5.29: E81T1-GC
Designed for welding with 100% (O, shielding gas ABS: 4YSA H5
H4 diffusible hydrogen levels CWB/CSAW48:  E491T-12)-H4
Q2 Lot” - Certificate showing actual deposit chemistry DNV -2.9: IV Y40MS H5
and mechanical properties per lot available online
oL ) Lloyd's Register: ~ 4YSH5
ProTech” foil bag packaging
TYPICAL APPLICATIONS
WELDING POSITIONS
Al Offshore platforms - 0il & gas pipelines
& pipe systems Pressure vessels
Petrochemical . —
Bridge fabrication
SHIELDING GAS pipelines g
100% (O,
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 33b [15kg)
in(mm) Plastic Spool
0.045 (1) ED034849
0.052 13) ED034848
116 [1.6) ED034850
MECHANICAL PROPERTIES™
Charpy V-Notch
Yield Strength? Tensile Strength Elongation J (ft-1bf)
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% (0, 400 (58) min 480-620 (70-90) 22 min 27 (20) min
AWS Ab.29: E81T1-GC as welded with
100% C02 requirements: 470 (68) min 550-690 (80-100) min| 19 min
Typical Results®
As-Welded with 100% (O, 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 1hr @ 621°C (1150°F) 420-470 (61-68) 530-565 (77-82) 29-34 115-178 (85-131) 95-148 (70-109)

1 Typical all weld metal. ? Measure with 0.2% offset. ¥ See test results disclaimer
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements

AWS A5.20: E71T-12C-JH4 012 max 1.60 max 0.90 max 0.03 max

AWS A5.29 E81T1-GC requirements: B 0.50 min 100 max 0.030 max
Typical Results®

with 100% EOZ 0.04-0.05 1.48-157 0.45-0.50 0.008

Requirements

AWS AB 20: E71T-12C-1H4 0.03 max 050 max 40 max
AWS A5.29 E81T1-GC requirements:
0.030 max 0.50 max -
Typical Results®
with 100% [Oz 0.013 0.02 2-4

TYPICAL OPERATING PROCEDURES

0.045in (11 mm), DC+ 100% CO,

Optimal Settings 22 (7/8) N.2 (440) 29 220
: 1.8-613.9-13.5) 15-513.4-11.3) 83-88
Min - Max 19-25 (3/4-1) 4.4-133 (175-525) 23-32 1N5-245
0.052in (1.3 mm), DC+ 100% CO,
Optimal Settings 25 (1) 8.6 (340) 30 235
: 21-71[47-15.6) 17-6.0 3.8-13.3) 80-86
Min - Max 19-25 (3/4-1) 3.8-10.2 (150-400) 23-32 140-290
1/16in (1.6 mm), DC+100% CO,
Optimal Settings 25 (1) 76 (300) 28 295
- 29-6.7 (6.4-14.8) 24-5.8 (53-12.8) 82-87
Min - Max 19-25 (3/4-1) 3.8-8.9 (150-350) 22-31 200-360

0 Typical all weld metal. ¥ See test results disclaimer “ To estimate ESO, subtract 1/4 in (6.0 mm] from CTWD.

D-37 | www.lincolnelectric.com



43

ULTRACORE' 712A80 ==

Mild Steel, All Position - AWS E71T-12M-JH8, E71T-IM-JH8, E71T-9M-JH8 BUY AMERICA
KEY FEATURES CONFORMANCES
Capable of producing weld deposits with impact AWS A5.20: E71T-12M-JH8, E71T-IM-JH8, E71T-9M-JH8

toughness exceeding 27 J [20 ft-1bf) at -40°C [-40°F)

Designed for welding with 75-80% Argon/balance
(O, shielding gas

ABS: 4YSA H10

CWB/CSA W48: E491T1-M21A4-CS1-H8 (E491T-9MJ-H8),
E491T1-M21A4-(S2-H8 (E491T-12MJ-H8)

Premium arc performance and bead appearance
DNV -2.9: IV YMS H10
ProTech’ foil bag packaging

Lloyd's Register:  4YS H10

Al
TYPICAL APPLICATIONS
SHIELDING GAS
Offshore

75% - 80% Argon / Balance CO,

Flow Rate: 40 - 50 CFH Pressure vessels

Shipbuilding
Heavy equipment

- ASME related applications

DIAMETERS / PACKAGING
Diameter 151b (6.8 kg] Plastic Spool 331b [15kg) 501b [22.7kg) 500 Ib (227 kg)
in (mm) 601b (27.2 kg) Master Carton Spool** Fiber Spool Accu-Trak® Drum
0.045 [11) ED031675, ED038181* ED031850, ED031852* ED032050
0.052 (13 ED035405 ED038182* ED031676 ED031851 ED032051
16 (1.6) ED031890 ED031677 ED036415* ED031852 ED032052

*Buy America Product **Spool may be plastic or fiber.

MECHANICAL PROPERTIES®

Yield Tensile Charpy V-Notch
Strength® Strength Elongation J [ft-Ibf)
MPa (ksi) MPa (ksi) % @-18°C (0°F) @ -29°C(-20°F) @ -40°C (-40°F)
Requirements®
AWS A5.20 E7Z1T-IM-JH8 27 (20) min Not Specified
AWS A5.20 E71T-9M-JH8 ) 480-655 (70-95) ) Not Specified 27 (20) min )
AWS A5.20 E71T-12M-JHg 400 (&) min 480-620 [70-90) 22 min Not Specified 27 20) min 27 [20) min
Typical Results?
As-Welded with
75%-80% Ar/balance (Q, 505-555 (73-80) 565-610 (32-88) 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 CO,.
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

Diffusible Hydrogen
%C %Mn %Si %S %P %Ni (mL/100g weld deposit)
Requirements®
AWS A5.20 E7Z1T-1M-JH8, E71T-9M-JH8 012 175 max 0.90 0.03 0.03 0.50 8.0
AWS A5.20 E71T-12M-JH8 max 160 max max max max max max
Typical Results?
As-Welded with 75%-80% Ar/balance (0, 0.03-0.04 140-153 031-0.36 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) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
44 (175) 20-25 140 18 (4.0 16 (35
57 (225) 21-26 150 23 [61) 20 [45)
70 [279) 22-27 165 28 (63 25 [65)
0.045in (11 mm), DC+ 83 (329) 22-27 190 34 (4 29 (6.5
75%-80% Ar/ 25 (1) 89 (350 23-28 205 36 (8.0) 32 (0 86-88
balance (G, 10.2 (400 24-29 230 41 (01 36 (8.0
N4 (450 25-31 245 47 (103 41 (9.0)
121 (4795) 26-32 265 49 [10.8) 43 (95
133 (529) 27-33 280 54  (12.0) 47 [10.4)
38 [150) 20-25 150 20 (45 18 (9]
44 075) 21-26 165 24 (62 21 (48)
51 (200 22-27 190 27 [6.0) 24 (62
0.052in (1.3 mm), DC+ 57 (225) 23-28 215 31 (67 27 (9
75%-80% Ar/ 25 (1) 6.4 (250) 24-29 235 34 [79) 29 (6.5) 86-88
balance (G, 76 (300) 25-30 255 41 [(9.0) 35 (78)
83 (329 27-31 275 44 (97 38 (85)
89 (350 28-32 295 47 (105 41 [B1)
N4 (450 29-34 330 61 (13.5) 53 M7
38 [(150) 21-26 200 29 (63) 25 (65
44 (179) 22-27 215 33 (74 29 (64
51 (200 22-28 235 38 (84) 33 (73)
116 in (1.6 mm), DC+ 57 [(225) 24-29 265 43 (95 37 82
75%-80% Ar/ 25 (1) 6.4 (250) 25-30 285 48 [(105) 42 (92 86-88
balance (G, 76 (300) 26-31 315 57 (26) 50 (1.0
83 (3205) 27-32 335 62 [137) 54 [M9)
89 (350 28-33 365 67 (47 58 [12.8)
10.2 (400 29-34 415 76 [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 1/4in (6.0 mm) from CTWD.
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ULTRACORE 712A80-H PLUS

Mild Steel, All Positions - AWS E71T-12M-JH4, E71T-1M-JH4, E71T-9M-JH4, E81T1-GM

KEY FEATURES CONFORMANCES
Innovative design capable of superior toughness at -50°F in both the AWS A5.20: E71T-12M-JH4, E71T-IM-JH4, E71T-9M-JH4
as-welded and stress-relieved conditions AWS5.29: E81T1-GM
Designed for welding with 75-80% Argon/Balance (0, ABS: 4YSA H5
shielding gas

CWB/CSA W48: E491T1-M21A5-(S2-H4 (E491T-12MJ-H4)

H4 diffusible hydrogen levels
DNV -2.9: IV YMS H5

Q2 Lot” - Certificate showing actual deposit chemistry and mechanical

properties per lot available online Lloyd’s Register: ~ 4YSH5

ProTech® foil bag packaging

WELDING POSITIONS TYPICAL APPLICATIONS
All - Offshore Platforms & Pipe - 0il & Gas Pipelines
Systems

Pressure Vessels

SHIELDING GAS + Petrochemical . Bridge Fabrication
Pipelines

75-80% Argon / Balance (O,

Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING
Diameter 33b [15kg)
in (mm) Plastic Spool
0.045 [10) ED034845
0.052 (1.3) EDO034846
16 (1.6) ED034847

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) @ -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 A5.29: E81T1-GM
As-Welded with 75-80% Ar/balance (O, 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 1hr @ 621°C (1150°F) 445-470 (65-68) 545-565 (79-82) 31-33 85-150 (62-109) 60-125 (43-97)

0 Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements
AWS A5.20: E71T-12M-JH4 012 max 1.60 max 0.80 max 0.03 max

A5.29 E81T1-GM requirements: — 0.50 min 1.00 max 0.030 max

Typical Results®
with 75-80% Ar / Balance (G, 0.04-0.05 1.40-1.48 0.44-0.46 0.008

Requirements
AWS A5.20: E71T-12M-JH4

0.03 max - 4.0 max
A5.29 E81T1-GM requirements: 0.030 max 0.50 min 4 max
Typical Results®
with 75-80% Ar / Balance (CQ, 0.015 0.04 24

TYPICAL OPERATING PROCEDURES

0.045in (11 mm), DC+
75-80% Ar/balance CO,
Optimal Settings 22 (7/8) 11.2 (440) 28 220
- 1.8-5.2 (4.0-11.4) 1.6-4.7 3.5-10.4) 84-91
Min - Max 19-25 3/4-1) 4.4-12.7 (175-500) 21-33 140-275
0.052 in (1.3 mm), DC+
75-80% Ar/balance CO,
Optimal Settings 25 (1) 8.6 (340) 29 235
N 2.0-5.4[45-12.0) 1.8-4.7 3.9-10.4) 84-87
Min - Max 19-25 3/4-1) 3.8-10.2 (150-400) 21-33 150-310
116 in (1.6 mm), DC+
75-80% Ar/balance (O,
Optimal Settings 25(1) 76 (300) 27 295
- 2.9-6.7 (6.3-14.7) 25-5.8 (5.5-12.8) 83-87
Min - Max 19-25 3/4-1) 3.8-8.9 (150-350) 22-33 200-365

1 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 HD-C

Mild Steel, All Position - AWS E71T-1C-H8, E71T-9C-H8

KEY FEATURES

High deposition rates, increase weld deposition exceeding
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

Little or no pre-weld clean up required, weld over light rust,
mill scale, and primer

Meets AWS D1.8 seismic lot waiver requirements

WELDING POSITIONS
Al

DIAMETERS / PACKAGING

FLUX-CORED [FCAW-G) WIRE

==

BUY AMERICA
CONFORMANCES
AWS A5.20: E71T-1C-H8, E71T-9C-H8
ABS: 3YSA H10
CWB/CSA W48: E491T1-C1A3-CS1-H8 (E491T-9-H8)
DNV -2.9: II1'YMS H10
Lloyd's Register: ~ 3YS H10

1S017632-B T493T1-1C1AHI0

AWS D1.8: 0.045", 0.052", 116"

TYPICAL APPLICATIONS
Shipbuilding

General fabrication

SHIELDING GAS

100% CO,
Flow Rate: 40 - 50 CFH

Diameter 15 Ib (6.8 kg) Plastic Spool 331b (15 kg) 50 1b (22.7 kg) 501b (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, ED037485* | ED033757, ED038176 *
0.052 (1.3) ED033759 ED033758, ED0O37486* ED033760 ED034376
1/16 (1.6) ED033762 ED033761, ED0O37487* | ED033763, ED037488* ED036529* ED033785, ED038177*
*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 A5.20 E71T-1C-H8 400 (58] 480-660 22 27 (20) min Not Specified
AWS A5.20 E7T1T-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-M (27-82) 31-85 (23-63)

ITypical all weld metal. “Measured with 0.2% offset. 'See test results disclaimer
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

%C %Mn %Si
Requirements - AWS E71T-1C-H8, E71T-9C-H8 012 max 1.75 max 0.90 max
Test Results® - As-Welded with 100% CO, 0.04-0.05 1.36-146 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% CO0, 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) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
4.4 (175) 22-25 145 1.8 3.9) 15 34
6.4 (250) 23-28 185 25 (5.6) 2.2 (4.8)
76 (300) 24-30 215 31 (6.8) 26 (5.8)
. 8.9 (350 25-31 235 3.6 (79) 31 (6.8)
0.045 1'80[1; rgén]' D 839/ . 2?] 10.2 (400) 27-32 255 41 (0.0) 35 (78) 85 - 87
0t .4 (450) 28-33 280 4.6 (101) 40 (8.8)
12.7 (500) 27-33 300 51 M.3) 4.4 (9.8
14.0 (550) 28-33 315 5.6 (12.4) 49 (10.8)
15.2 (600) 30-35 335 61 (13.5) 53 7
3.8 (150 22-25 155 21 (47 17 3.8)
51 (200) 23-26 190 29 (6.3) 24 6.2)
6.4 (250 23-27 225 35 (78) 29 (6.5)
) 76 (300) 24-29 265 43 (9.4 36 (79)
o ;r(]]g"/3 ?g]] o 839/4 2?] 8.9 (350 26-30 285 5.0 (1.0) 42 0.2 81-85
Hhae 95 (375) 27-30 310 53 M7) 45 (9.9
10.8 [(425) 28-32 325 6.0 (13.3) 51 (11.2)
121 (475) 29-33 345 6.8 (14.9) 5.7 (12.6)
12.7 (500) 30-34 360 71 (15.6) 6.0 (13.3)
3.8 (150 21-26 195 29 24 (63)
(6.4)
4.4 (175) 22-27 245 34 75 29 (6.3)
51 (200) 22-27 260 39 [8' 5 33 (72)
. 5.7 (225) 23-28 290 44 37 (81
" |r110[10.2/mtr81, DD [135;4 2 15] 6.4 (250) 24-29 310 48 &6;] 41 (91 84 - 87
0t 76 (300) 25-30 330 5.8 [12'7] 49 (10.9)
83 (329) 25-30 365 6.3 [13.8][14 g 54 1.9
89 (350 26-30 390 6.7 [16.9] ’ 5.8 (12.8)
10.2 (400) 27-31 405 77 6.7 (147)

"Typical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “As-Welded with 100% CO, ®'To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.
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ULTRACORE’ HD-M ==

Mild Steel, All Position - AWS E71T-1M-H8, E71T-9M-H8 BUY AMERICA
KEY FEATURES CONFORMANCES

Increase weld deposition to more than 10 Ibs./hr. AWS A5.20: E71T-IM-H8, E71T-9M-H8

out-of-position ABS: VSA H10

Fast freezing slag for a flat bead shape and increased productivity in

all positions, including vertical up CWB/CSA W48: E491T1-M21A3-CS1-H8 [E491T-9M-H8)

Operators can set the machine on a single setting DNV-2.: lI'YMS H10
and weld in all positions Lloyd's Register: ~ 3YSH10
1S017632-B: T49 3 T1-1 M21 A H10
WELDING POSITIONS
All
TYPICAL APPLICATIONS
SHIELDING GAS + Shipbuilding

75% Argon / Balance (O, General fabrication

Flow Rate: 40 - 50 CFH

DIAMETERS /PACKAGING
Diameter 15Ib (6.8 kg) Plastic Spool 331b (15 kg) 501b (23kg)
in (mm) 60 b (27.2 kg) Master Carton Fiber Spool [Plastic Bag) Fiber Spool [Plastic Bag)
0.045 (1) ED033986 ED033989 ED033992
0.052 [1.3) ED033987 ED033990 ED033993
116 (1.6 ED033988 ED033991, ED036619* ED033994
*Buy America Product

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)
Requirements
AWS A5.20 E71T-TM-H8 400 (58) 480-655 22 27 (20) min Not Specified
AWS A5.20 E71T-9M-H8 min (70-95) min Not Specified 27 20) min
Test Results®
As-Welded with 75% Argon / 25% 0, 570-588 (83-85) 615-633 (89-92) 26-28 54-74 (40-54) 31-43 23-32)

OTypical all weld metal. “Measured with 0.2% offset. USee test results disclaimer
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

Diffusible Hydrogen
%C %Mn %Si %S %P (mL/100g weld deposit)
Requirements
AWS E71T-1IM-H8, E71T-9M-H8 012 max 1.75 max 0.90 max 0.03 max 0.03 max 8 max
Test Results®
As-Welded with 75% Argon / 25% (G, 0.04-0.05 1.44-150 0.49-0.53 <0.01 0.01 3-7
TYPICAL OPERATING PROCEDURES
Approx.
Diameter, Polarity CTWDH Wire Feed Speed Voltage Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) ol (it (Volts) [Amps) ke/hr (b/h] ke/hr (b/hr) (%)
4.4 (179) 21-26 130 1.8 (4.0) 16 3.5
6.4 (250 22-27 155 2.6 [57) 23 (5.0)
76 (300) 23-28 170 31 (6.9) 27 (6.0)
) 89 (350 23-29 190 36 (8.0) 3.2 (70
o E; 712?01/ Dc[g 250 10.2 1400) 25-30 205 41 (@1 36 (8.0) 87-88
o ATg ° - 1.4 [450) 26-31 225 47 [10.3) 41 (9.0)
12.7 (500) 27-33 230 5.2 (11.4) 45 (9.9
14.0 (550 28-33 245 57 (12.6) 49 (10.9)
15.2 (600) 28-34 265 6.2 (137) 5.4 (1.9)
3.8 (150) 22-26 145 2.0 (45) 18 3.9
51 (200) 23-27 170 27 (6.0) 24 (5.2)
6.4 (250 23-28 190 34 (75) 29 (6.5)
) 76 (300) 24-29 215 41 (9.0) 35 (78)
352/52/;: [;; /n;gl]/ DCE; 25 (1) 8.9 350) 24-30 235 48 (105) 41 (91) 87- 88
o ATg °-5, 95 (375) 25-30 250 51 [11.2) 44 9.8)
10.8 (425) 26-31 270 5.8 (127) 5.0 (M1
121 (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)
4.4 (175) 23-26 215 34 (74) 2.9 (6.4)
51 (200) 23-27 235 38 (84) 33 (73)
) 57 (225) 24-28 255 43 (95) 37 8.2
116 in (1.6 mm
750/6 'Ar[ 06n /25]()’/[)[[6 251 6.4 (250) 25 -29 270 4.8 (10.5) 41 (91 86 -87
o Ar8 R 76 (300) 25-30 310 57 (12.6) 5.0 (11.0)
83 (325) 26 - 31 330 6.2 (137) 5.4 (11.9)
8.9 (350 28-32 350 6.7 (14.7) 5.8 (12.8)
10.2 [400) 28-33 390 76 (16.8) 6.6 (14.6)

1Typical 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, E71T-1C-JH8, E71T-9C-JH8 BUY AMERICA
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 freezing slag for a flat bead shape and increased productivity in ABS: 3YSA H10

all positions

CWB/CSA W48: E491T1-C1A4-CS2-H8 (E491T-9J-H8)
Operators can set the machine on a single setting and weld in

all positions DNV -2.9: [II'YMS H10

- Weld over light rust, mill scale, and primer Lloyd's Register: ~ 3YS H10
Capable of exceeding 27 J (20 ft-Ibf) at -40°C (-40°F) 1S017632-B: T49 4 T12-1 (1 A-K H10
ProTech® foil bag packaging

WELDING POSITIONS TYPICAL APPLICATIONS

All

Heavy Fabrication

SHIELDING GAS - Mining
General Fabrication

100% CO,
Flow Rate: 40 - 50 CFH - Structural
- Applications requiring PWHT of mild steels
DIAMETERS / PACKAGING
Diameter 151b (6.8 kg) Plastic Spool 331b [15kg) 501b 22.68 kg)
in (mm) 60 Ib (27.2 kg) Master Carton Fiber Spool Fiber Spool
0.045 [11) ED035631 ED034274, ED038184* ED038185*
0.052 (13) ED035632 ED034275 ED038186*
116 [1.6) ED036295 ED034276 ED038187*

*Buy America Product

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
Typical Results®
As-Welded with 100% (O, 538 (78) 593 (86) 28 93 (68) 51(38)
Stress-Relieved for 1hr @ 620°C [1150°F) 496 (72) 579 (84) 28 58 (43) -
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPOSITION®

%C %Mn %Si %Ni
Requirements®
AWS A5.20: E71T-12C-JH8 012 max 1.60 max 0.90 max 0.50 max
Typical Results®
As-Welded with 100% (O, 0.04 135 033 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
Typical Results®
As-Welded with 100% (O, 0.01 0.01 4-7

"Typical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer. “As-Welded with 100% CO,.

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) ke/hr (lb/hr) ke/hr (Ib/hr) (%)
44 (175) 24-29 15 18 15 (34)
3.9

6.4 [250) 25-30 140 2.5 66 22 (48

76 (300) 26-31 155 31 ( 6‘ g 26 [5.8)

0.045in (11 mm), DC+ 89 [(350) 26-31 170 36 [75] 31 (6.8
As-Welded with 25 (1) 10.2  [400) 26-31 185 41 [9' a0 35 [78) 85-88

100% CQ, 1.4  (450) 27-32 200 46 0 1‘ 3 : 40 (8.8)

127 [(500) 27-32 215 51 [12' 4 44 (9.8

14.0 (550) 28-33 230 5.6 [13'5] 49 [10.8)

152 [(600) 28-33 245 61 ) 53 (117

38 24-29 140 21 @7 17 (B8

51 [(150) 25-30 160 29 (63 24 (62

6.4 [200) 26-31 180 35 (78) 30 (6.5

0.052in (1.3 mm), DC+ 76 (250 26-31 205 43 [94) 36 [79)
As-Welded with 25 1) 89 (300) 27-32 225 50 (1.0) 42 (92 85-88

100% CO, 95 (350) 27-32 235 53 M7 45 [(9.9)

108 (75)425) 27-32 255 6.0 (133 51 (11.2)

121 [475)(500) 28-33 275 6.8 [149) 57 (12.6)

127 28-33 290 71 (15.6) 6.0 (133

38 23-28 200 29 (64) 24 (B3

44 24-29 215 34 ([79) 29 (63

51 (150)075) 24-29 230 39 (85 33 (72

116 in (1.6 mm), DC+ 57 [(200)(225) 24-29 245 44 (9.6) 37 (81
As-Welded with 25 1) 64 [250)300) 25-30 255 48 [10.6) 41 (91 85-88

100% CQ, 76 [325)B350) 25-30 285 58 (127 49 (09

83 (400) 26-31 300 63 [(13.8) 54 (1.9

89 26-31 310 6.7 [14.8) 5.8 [(12.8)

10.2 27-32 340 77 (16.9) 67 (47

"Typical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “As-Welded with 100% CO,. ®'To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.
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ULTRACORE’ HD-12M

Mild Steel, All Position - AWS E71T-12M-JH8, E71T-1M-JH8, E71T-9M-JH8

KEY FEATURES CONFORMANCES
Increase weld deposition up to 14 Ibs/hr out-of-position AWS A5.20: E71T-12M-JH8, E71T-IM-JH8, E71T-9M-JH8
Results in a flat bead shape and enhanced productivity in ABS: 3Y400SA H10 3YSA H10
all positions

CWB/CSA W48: E491T1-M21A4-(S2-H8 (E491T-12MJ-H8)
Operators can set the machine on a single setting and

weld in all positions DNV -2.9: IFYMS H10
Capable of exceeding 27J (20 ft-Ibf) at -40°C (-40°F) Lloyd's Register: ~ 3YSH10
ProTech” foil bag packaging 150 17632-B: T49 4 T12-1M21 A-K H10
WELDING POSITIONS
TYPICAL APPLICATIONS
All
Heavy Fabrication
Mining
SHIELDING GAS

General Fabrication
75-80% Argon / Balance (O,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING
Diameter 151b (6.8 kg] Plastic Spool 33lb (15kg)
in (mm) 60 Ib (27.2 kg) Master Carton Fiber Spool
0.045 [11) ED036180 ED034277
0.052 [1.3) ED036181 ED034278
16 (1.6) ED036294 ED034279

MECHANICAL PROPERTIES"

Yield Tensile Charpy V-Notch
Strength? Strength Elongation ) (ft-1bf)
MPa (ksi) MPa (ksi) % @-29°C(-20°F) (@ -40°C (-40°F)
Requirements®
AWS A5.20: E71T-12M-JH8 400 B8) min 480-620 (70-90) 22 min : 27 20) min
Typical Results®
As-Welded with 75% Argon / 25% 0, 538 (78) 600 (87) 26 102 (75) 65 48)
Stress Relieved for 1hr @ 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 C0,.
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

%C %Mn %Si %Ni
Requirements®
AWS A5.20: E71T-12M-JH8 012 max 1,60 max 0.90 max 0.50 max
Typical Results?
As-Welded with 75% Argon / 25% CO, 0.05 140 039 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
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) m/min (in/min) [volts) (amps) ke/hr (b/hr) kg/hr (Ib/hr) (%)
44 [175) 23-28 115 18 39 15 (34)
6.4 (250) 24-29 140 25 (5.6 22 (48
76 (300) 25-30 155 31 (68 26 (5.8)
0.045 in (11 mm), DC+ 89 (350 25-30 170 36 (79 31 (68
As-Welded with 25 (1) 10.2  (400) 25-30 185 41 (9.0) 35 (78 85-88
75% Ar/25% (0, n4  [450) 26-31 200 46 (101 40 (88
127 [(500) 26-31 215 51 (M3 44 (9.8
14.0 (550) 27-32 230 5.6 (12.4) 49 [10.8)
152 (600) 27-32 245 61 (13.5) 53 M7
3.8 [(150) 23-28 140 21 (47 17 B8
51 (200) 24-29 160 29 (6.3) 24 [65.2)
6.4 [250) 25-30 180 35 (78) 3.0 (6.5)
0.052 in (1.3 mm), DC+ 76 (300) 25-30 205 43 (94) 36 (79
As-Welded with 25 (1) 89 (350) 26-31 225 5.0 (11.0) 42 (0.2 85-88
75% Ar/25% (0, 95 [(379) 26-31 235 53 (M7 45 (99
10.8  (425) 26-31 255 6.0 (133) 51 M)
121 [479) 27-32 275 6.8 (14.9) 57 (12.6)
127 (500) 27-32 290 71 (15.6) 6.0 (133
3.8 [(150) 22-27 200 29 (6.4 24 [53)
44 [175) 23-28 215 34 (75 29 (63)
51 (200) 23-28 230 39 (8.5) 33 (72
116 in (1.6 mm), DC+ 57 (225) 23-28 245 44 (9.6 37 (81
As-Welded with 25 (1) 6.4 [250) 24-29 255 48 [10.6) 41 (91 85-88
75% Ar/25% (0, 76 B00) 24-29 285 58 (127) 49 (109)
83 (325) 25-30 300 63 (13.8) 54 (1.9)
89 (350) 25-30 310 6.7 (14.8) 58 [(12.8)
10.2  (400) 26-31 340 77 [16.9) 6.7 (147

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 1/4in (6.0 mm) from CTWD.
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ULTRACORE’ HD MARINE

Mild Steel, All Positions - AWS E71T-1C-H8, E71T-9C-H8

KEY FEATURES CONFORMANCES
Excellent operator appeal with minimal spatter and low AWS A5.20: E71T-1C-H8, E/T-9C-H8
fume generation rates ABS: 2Y4005A H10 2YSA HIO
High deposition rates up to 12 Ibs/hr out-of-position DNV - 2.9: 11YMS H10

Fast freezing slag for a flat bead shape and increased productivity Lloyd's Register: 25 H10

- Weld in all positions with one setting

BV: SA2Y H10
ProTech® foil bag packaging
TYPICAL APPLICATIONS
WELDING POSITIONS
Shipbuilding
All I
General Fabrication
SHIELDING GAS
100% (O,
Flow rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 151b (6.8 kg) Plastic Spool 33Ib (15kg)
in (mm) 60 Ib 27.2 kg) Master Carton Fiber Spool
0.052 (1.3) ED035743 ED036323
116 (1.6) ED035778 ED036324

MECHANICAL PROPERTIES®

Charpy V-Notch
Yield Strength® Tensile Strength Elongation ) [ft-Ibf)
MPa (ksi) MPa [ksi) (%) @-18°C[0°F) @-29°C(-20°F)
Requirements (58) mi ( ) 2 mi 27 20) mi
AWS A5 20; E71T-1C-H8,E71T-9C-H8 400 (58] min 480-655 [70-95 min 27 20) min 7 0] min
Typical Results®
As-Welded with100% (O, 580-615 (84-89) 630-655 (92-95) 27 87-96 (64-71) 49-58 36-43)

0 Typical all weld metal. ? Measured with 0.2% offset. ¥ See test results disclaimer
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements

AWS A.20: E71T-1C-H8,E71T-9C-H8 012 max 175 max 0.90 max 0.03 max
Typical Results®
Xz_wemed with 100% [:Oz 0.04-0.05 1.59-1.70 0.36-0.40 0.01

Requirements

AWS A5.20: E71T-1C-H8,E71T-9C-H8 0.03 max 050 max 8.0 max
Typical Results®
As-Welded with 100% O, 0.016 002 34
TYPICAL OPERATING PROCEDURES

3.8 (150) 22-25 140 2.0 (45) 1787

51(200) 23-26 175 26 (5.8) 2249

6.4 (250) 23-27 210 3474 2.8(6.2)

. 76 (300) 24-29 230 40088 3404

0[?53 ;r;] goinégﬂ’ 1[;;215] 8.9 350) 26-30 255 46010.2) 39 (8.7) 81-85

' ? 9,5 (375) 27-30 275 5.0 (1) 43(94)

10.2 (400) 29-31 280 5.4 (11.9) 45(9.9)

121(475) 29-33 295 6.5 (14.3) 55 (12.2)

127 (500) 30-34 320 70 (15.4) 5.8 (12.8)

3.8 (150) 23-26 185 29 (6.3) 24(63)

44 (179) 23-27 220 33(73) 2.8(61)

51000) 23-27 240 38(83) 320

) 57 (225) 23-28 260 4202 37082

B”g':o[gf/mglz’ 933 42_15] 6.4 (250) 24-29 275 47010.4) 43094) 83-87

aade 76 (300) 25-30 315 5.6 (12.4) 48(10.6)

83 (325) 27-31 325 61(13.5) 5317)

8.9 350) 27-31 335 6.7 (14.7) 5.8 (12.7)

9.5 (400) 28-32 360 77 (16.9) 6.6 (14.5)

OTypical all weld metal. “Measured with 0.2% offset. ©'See test results disclaimer “To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.
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OUTERSHIELD" 71M

Mild Steel, All Position - AWS E71T-1C-J, E71T-1C-JH16, E7Z1T-1M-J, E71T-1IM-JH16, E71T-9C-J, E71T-9C-JH16, E71T-9M-)

KEY FEATURES CONFORMANCES
Dual classified for both 100% CO, and 75% Argon / AWS A5.20: E71T-1C), EZ1T-1C-JH16, EZ1T-IM-), E7Z1T-TM-JH16,
25% (0, mixed gas E71T-9C-), E71T-9C-JH16, E71T-9M-)
Exceeds impact requirements at -40°C (-40°F) ABS: 3YSA, 3YSA H15
High travel speeds CWB/CSA Wa4s: E491T1-C1A4-CS1-He,
Spray like transfer with minimal spatter E491T1-M21A4-CS1-H16, E491T-9)-H16,

E491T-9MJ-H16
Rod based manufacturing for industry leading wire

stiffness and feedability DNV -2.9: III'YMS H10
Increased rigidity allows for easy manual break-off Lloyd's Register: 3YS H15
BV: SA3YH
SHIELDING GAS 1S0 17632-B: T49 4 T1-1, C1 A H15, T49 4 T1-1, M21 A H15

MIL-E-24403AD:  MIL-71T-1C, MIL-71T-IM
100% (O,

75% Argon /25% CQ,
Flow Rate: 40 - 50 CFH

TYPICAL APPLICATIONS
WELDING POSITIONS
Bridge, ship, & barge - Structural fabrication
All, except vertical down o o
General fabrication - Offshore applications
Machinery fabrication
DIAMETERS / PACKAGING
Diameter 101b (4.5 kg) 251b(11.3kg) 331b (15kg) 501b (22.7kg)
in  (mm) Plastic Spool Plastic Spool Steel Spool Coil
0.035 (0.9) ED026804 ED026805
0.045 (1) ED020836 ED022659 ED030007 ED020844
0.052 (1.3) ED022660 ED030008 ED020845
116 (1.6) ED022661 ED030009 ED020846
Diameter 3001b (136 kg) 500 Ib (227 kg) 6001b 272kg)
in  (mm) Speed-Feed" Reel Accu-Trak® Drum Speed-Feed’ Reel
0.035 (0.9)
0.045 (1) ED027364
0.052 (13) ED029778
116 (1.6) ED020848 ED029779 ED020851

MECHANICAL PROPERTIES®

Yield Tensile Charpy V-Notch
Strength? Strength Elongation J[ft-Ibf)
MPa ksi) MPa (ksi) % @ -18°C (0°F) @ -29°C (-20°F) @ -40°C[-40°F)
Requirements
AWS A5.20 E7Z1T-1C-) / EZ1T-1M-) 400 (58) 480-655 22 27 20) min - 27 20) min®@
AWS A5.20 E71T-9C-) / E71T-9M-J 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% €0, and 75% Argon/25% (0, (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 tempera-
ture for its classification.
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPOSITION®

%C %Mn %Si %S %P
Requirements
AWS A5.20 E71T-1C-) / E7ZNT-1IM-) 012 175 0.90 0.03 0.03
AWS A5.20 E7Z1T-9C-) / E71T-9M-) max max max max max
Test Results?
As-Welded with 100% (O, and 75% Argon/25% (O, 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) ke/hr (Ib/hr) ke/hr (1b/hr) (%)

51 [200] 20-23 95 13 (2.8 11 (28 85

6.4 (250 21-24 15 16 (35 14 (35) 85

76 (300) 22-25 130 19 (.2 16 4.2 86

0.035in (0.9 mm), DC+ 19-25 89 [(350) 23-26 150 22 (49 19 (4.9 86
100% (O, (3/4-1) 10.2 (400) 24-27 160 26 (56 22 (6o 86

127 (500 26-29 185 3.2 (70 27 [70) 86

15.2  [600) 28-31 200 38 (84) 33 (84) 86

178  (700) 30-33 215 44 (9.8 38 (9.9 86

51 (200] 23-26 165 21 (46) 18 3.9 83

6.4 [250) 24-27 190 26 (5.8 22 (48 84

76 (300) 25-28 220 31 (6.9) 26 (6.8 84

0.045 in 11 mm]), DC+ 19-25 89 [(350) 26-29 245 37 (81 31 (6.8 84
100% CG2 3/4-1) 10.2  [400) 26-29 265 42 (9.2 35 (78) 84

127 [500) 28-31 295 52 (11.5) 44 (97 84

152 (600) 30-33 315 63 [(13.8) 53 M7 85

178 (700) 32-35 325 73 (61 6.2 (137 85

3.8 [150) 22-25 150 21 47 17 (38 81

51 [200) 23-26 180 28 (6.2 23 [61) 83

6.4 (250 24-27 210 35 (77) 29 [(6.5) 83

0.052 in (1.3 mm), DC+ 19-25 76 [(300) 25-28 235 42 (93] 35 (78) 84
100% (O, B/4-1) 89 (350) 27-30 265 49 (108 42 (91 84

N4  [450) 29-32 305 63 (13.9) 54 (11.8) 85

127 (500 30-33 325 70 [15.5) 6.0 (13.2) 85

15.2  [600) 33-36 360 84 [(18.6) 72 [15.8) 85

32 (129) 23-26 205 25 (64) 20 (49 82

19 38 (150 24-27 225 3.0 (6.5) 24 (64) 82

5/4) 51 [200) 25-28 260 40 (87 33 (72 83

116 in (1.6 mm), DC+ 6.4 (250 26-29 295 49 [109) 41 (91 83
100% C0, 76 300) 28-31 330 59 (3.0 50 (109 84

25 10.2  (400) 30-33 395 79 (174 6.6 [(14.6) 84

m 127 (500 33-36 445 99 217 83 [183) 84

OTypical all weld metal. @Measured with 0.2% offset. YSee 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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FLUX-CORED [FCAW-G) WIRE

OUTERSHIELD 71ELITE

Mild Steel, All Position - AWS E71T-1C-H8, E71T-1M-H8, E71T-9C-H8, E71T-9M-H8

KEY FEATURES CONFORMANCES
Smooth arc transfer and low spatter AWS A5.20: E71T-1C-H8, E71T-IM-H8, E71T-9C-H8, E71T-9M-H8
Designed for welding with either 100% (O, ABS: 3YSA H10
or 75-82% Argon/balance CO, shielding gases
’ CWB/CSA Wa48: E491T-9-H8, E491T-9M-H8
Good bead appearance
DNV -2.9: II'YMS H10
Fast freezing slag for out-of-position welding
o ) ) Lloyd’s Register: 3YS H10
Meets AWS D1.8 seismic lot waiver requirements
AWS D1.8: 0.052",1116"
WELDING POSITIONS
All
SHIELDING GAS
100% €0, 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 15Ib (6.8 kg) Plastic Spool 331b [15kg) 601b 272 kg) 6001b (272kg)
in  [mm) 60 Ib (27.2 kg) Master Carton Steel Spool Coil Accu-Trak® Drum
0.045 (11 ED029418 ED029201 ED029202
0.052 (1.3 ED029419 ED029204 ED029205
116 [1.6) ED029206 ED029207 ED029387
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 A5.20 E71T-1C-H8, E71T-9C-H8 400 (58) min 485-655 (70-95) 2 min 27 (20) min -
AWS A5.20 E71T-1M-H8, E71T-9M-H8 - 27 20) min
Typical Results?
As-Welded with 100% (G, 545-565 (79-82) 585-615 (85-90) 28 74-83 (55-61) 58-64 (43-47)
As-Welded with 75% Ar/25% (0, 585-595 (85-87) 625-630 (91-92) 25-28 92-99 (68-73) 70-83 (52-61)
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPOSITION®

%C %Mn %Si %S %P
Requirements
AWS Ab.20 E71T-1C-H8, E71T-9(-H8 012 175 0.90 0.03 0.03
AWS A5.20 E71T-1IM-H8, E71T-9M-H8 max max max max max
Typical Results®
As-Welded with 100% COZ 0.01-0.04 1.41-1.50 0.44-0.60 <0.01 <0.01
As-Welded with 75% Ar/25% EOZ 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-0ff Rate Deposition Rate Efficiency

Shielding Gas® mm (in) m/min (in/min) (volts) (amps) kefhr (Io/hr) ke/hr (Ib/hr) (%)

45 (179) 21-24 130 17 (38 15 (3 87

64 (250 23-26 155 24 (64) 21 47 87

. 76 (300) 24-27 180 29 (6.4 25 (5.6 87

0'[7];; '2?/]2?;]’[8 t 19 3/4) 89 B350 2528 205 34 06) 30 (66) 87

° Eae 102 (400) 26-29 230 40 (87) 35 (76) 87

128 (500 27-30 260 50 [(10.9) 43 (9.5) 87

153 (600) 28-31 290 6.0 (131 52 M4 87

38 [150) 21-24 150 21 (46 18 (9] 86

51 [200) 22-25 180 28 (61 24 (65.2) 86

0.052 in (1.3 mm), DC+ 19 3/4) 6.4 (250 23-26 210 34 (76) 3.0 (6.5) 86

75% Ar / 25% (0, 76 (300) 24-27 240 48 [106) 41 (78] 86

10.2 (400 26-28 315 6.2 (137 54 (10.5) 86

128 (500 28-31 335 69 [(15.2) 6.0 (131 86

32 (125 21-24 190 24 [5.2) 20 (44 85

3.8 [150] 22-25 205 28 (6.2 24 (53] 85

116 (1.6 mm), DC+ 19 3/4) 51 (200) 22-26 240 38 (83) 3.2 (70 85

75% Ar / 25% CD2 6.4 [250) 23-27 290 47 [03) 40 (8.8 85

76 (300) 24-28 325 56 [12.4) 48 [10.5) 85

10.2  (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 1Volt. ®To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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Mild Steel, All Position - AWS E71T-1C-H4, E71T-9C-H4, E71T-1M-H4, E71T-9M-H4

KEY FEATURES
Designed to be used with either 100% CO, or
75% Argon/25% (0, gas
Smooth, consistent arc performance

- The finished weld exhibits an extremely smooth bead
appearance, even on out-of-position welds

Meets H4 diffusible hydrogen levels

WELDING POSITIONS
Al

SHIELDING GAS

75% Argon/25% (O,
100% CO,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING

CONFORMANCES
AWS A5.20: E71T-1C-H4, E71T-TM-H4, E71T-9C-H4, E71T-9M-H4
CSA W4s8: E491T1-C1A3-CS1-H4 (E491T-9-H4), E491T1-M21A3-(S1-
H4 (E491T-9M-H4)
TYPICAL APPLICATIONS
Mining
Offshore
Bridge fabrication

High strength fabrication

Structural steel

NOTE

- This product is only sold in Canada.
- This product contains micro-alloying elements.

- Additional information available upon request.

FLUX-CORED [FCAW-G) WIRE

OUTERSHIELD" 71SUPREME

Diameter 331b (15kg) 500 Ib (227 kg) 6001b [272kg)
in.  mm Spool Accu-Trak® Drum Accu-Trak® Drum
0.045 (1) ED503040 ED503046*
0.052 (13 ED503041 ED503047*
116 (1.6 ED503042 ED503048*
*Made to order (MTO]
MECHANICAL PROPERTIES"
Charpy V-Notch
Yield Strength? Tensile Strength Elongation J [ft-1bf)
MPa (ksi) MPa (ksi) % @ -29°C (-20°F)
Requirements
CWB W48 E491T-9-H4, E491T-9M-H4 400 (58) min 485-655 (70-95) 22 min 27 (20) min
Typical Results?
As-Welded with 100% CO, 520-593 (75-86) 580-640 (84-93) 26-28 49-98 (36-72)
As-Welded with 75% Ar/25% (O, 560-646 (81-94) 510-699 (88-101) 25-28 102-126 (75-93)
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION® — As Required per CSA W48.06

Requirements

CWB W48 E491T-9-H4, E491T-9M-H4 018 max 1.75 max 0.09 max 0.03 max 0.03 max 0.50 max
Test Results?

As-Welded with 100% CO, 0.04-0.05 1.29-1.43 0.43-0.49 0.01 0.01 0.02-0.03

As-Welded with 75%Ar/25% (O, 0.03-0.05 1.45-1.64 0.54-0.68 0.01 0.01 0.02-0.03

Requirements

CWB W48 E491T-9-H4, E491T-9M-H4 0.20 max 0.30 max 0.08 max 0.35 max 4.0 max
Test Results?

As-Welded with 100% COZ 0.04-0.05 0.02-0.03 0.03 0.04-010 3-4

As-Welded with 75%Ar/25% CO2 0.04-0.05 0.02 0.03-0.04 0.04-0.08 3-4

TYPICAL OPERATING PROCEDURES - All Position

0.045 in (17 mm), DC+ 4427 2.0-5.2 18-46
; - - 86-88
75% Ar / 25% (0, 20 (175-500) 8 1257260 U513 (4.0-10.05)
0.052 in (1.3 mm), DC+ 3.8-10.2 21-54 1.8-4.9
i - - 86-88
75% Ar / 25% (0, 20 (150-400) 23 1929 (4.6-12.0) (4.0-10.07)
116 0.6 mm), DC+ 38-89 29-67 25-59
' - - 86-88
75% Ar / 25% (0, 20 (150-350) a3 13536 (6.4-14.7) (5.6-13)

Typical all weld metal. PMeasured with 0.2% offset. “See test results disclaimer. “When welding under €0, increase voltage by 1Volt. To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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ULTRACORE"70C ==

Mild Steel, Flat & Horizontal - AWS E70T-1C-H8, E70T-9C-H8 BUY AMERICA
KEY FEATURES CONFORMANCES

High deposition in the flat and horizontal positions AWS A5.20: E70T-1C-H8, E70T-9C-H8

Low fume generation rates ABS: 2YSA H10

Designed for welding with 100% CO, shielding gas CWB/CSA W4s: E490T1-C1A3-CS1-H8 (E492T-9-H8)

Premium arc performance and bead appearance AWS D1.8: 116", 5/64", 332"

ProTech” foil bag packaging 150 17632-B: 493 T1-0 C1A H10
WELDING POSITIONS

Flat & Horizontal TYPICAL APPLICATIONS

Structural fabrication

Heavy equipment

SHIELDING GAS
Shipbuilding
100% (O,
Flow Rate: 40-55 CFH
DIAMETERS / PACKAGING
Diameter 501b 22.7kg) 500 Ib (227 kg) 500 Ib (227 kg)
in (mm) Coil Accu-Trak’ Drum Speed-Feed" Drum
116 (1.6 ED032978* ED033064*
5/64 (2.0 ED032977* ED033065*
332 24 ED032941* ED033066*
*Buy America Product
MECHANICAL PROPERTIES!
Yield Tensile Charpy V-Notch
Strength? Strength Elongation J[ft-Ibf)
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
Typical Results®
As-Welded with 100% (0, 485-520 (70-75) 555-590 (81-86) 28-30 47-72 35-53) 28-47 [21-35)

"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®

Requirements®

AWS A5.20 E70T-1C-H8, E70T-9C-H8 012 max 175 max 0.90 max 0.03 max 0.03 max 8.0 max
Typical Results®
As-Welded with 100% CO, 0.04-0.05 1.46-159 0.54-0.59 <0.01 <0.01 5-8
TYPICAL OPERATING PROCEDURES - Flat & Horizontal
32 (129) 23-27 170 24 (B3 21 @7
51 (200 24-28 225 38 (84) 32 )
6 in 0.6 mmi, DC+ 25 (1) 6.4 (250) 25-30 260 48 (105 41 (9.0 84 -89
o 76 (300) 27-31 280 57 [12.6) 49 [10.8)
100% (O,
95 (379) 28-32 320 757 61 (13.5)
32 (129) 23-27 230 38 (84) 32
44 [175) 24-29 305 54 (1.8) 46 (01
25 (1) 57 [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 77 (16.9) 65 [(143)
100% (O, 76 (300) 27-33 420 9.0 [(19.8) 78 (172
83 (326) 29-34 450 99 (217 87 (19.0)
32 (129) 26-33 350 54 (M.9) 47 [103)
25 (1) 51 (200 27-34 500 86 [(19.0) 76 [16.7)
) 87 -89
3/321in 2.4 mm), DC+ 6.4 [250) 29-35 570 106 (233 94 (208
100% CO, 31011/4) 76 (300 31-37 630 131 (288 4 (257
83 (326) 32-38 720 43 315 124 272

"Typical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “As-Welded with 100% CO,. “'To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.

D-59

| www.lincolnelectric.com



43

ULTRACORE ' 75C ==

Mild Steel, Flat & Horizontal - AWS E70T-5C-JH4 BUY AMERICA
KEY FEATURES CONFORMANCES
Basic slag system offers improved crack resistance and impact AWS A5.20: E70T-5C-JH4

properties compared to rutile products CWB/CSAWA4S:  E490T5-CIA4-CS1-Ha (E492T-5)-Hd)

High deposition in the flat and horizontal positions

1S017632-B: T494T5-0 CTAH5
H4 diffusible hydrogen levels
Designed for welding with 100% CO, shielding gas
Premium arc performance and bead appearance TYPICAL APPLICATIONS

ProTech® foil bag packaging Highly restrained joints

Heaving equipment

WELDING POSITIONS © Mining

) Hard to weld base metals
Flat & Horizontal

- Thick steel sections in structural fabrication
SHIELDING GAS

100% (O,
Flow Rate: 40-55 CFH

DIAMETERS / PACKAGING

Diameter 501b (22.7kg)
in (mm) Coil
116 (1.6) ED032974*
5/64 [(2.0) ED032975*
332 24) ED032940*
*Buy America Product

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 E70T-5(-JH4 400 (58) min 480-655 (70-95) 22 min 27 (20) min 27 (20) min
Typical Results?
As-Welded with 100% (G, 465-510 (68-74) 545-580 (79-84) 29-32 91-142 (67-105) 53-113 (39-83)
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements® - AWS A5.20 E70T-5C-JH4 012 max 1.75 max 0.90 max 0.03 max 0.03 max 4.0 max
Typical Results®
As-Welded with 100% CO, 0.06-0.08 151-1.66 0.44-0.53 0.01 0.01 2-4
TYPICAL OPERATING PROCEDURES — Flat & Horizontal
51 (200) 29-34 230 40 (87 31 (6.9)
6.4 (250) 31-36 270 5.0 (11.0) 3.8 (8.5)
) 19-25 76 (300) 32-37 295 59 [131) 45 (10.0)
1”5'20[10‘2/”'{8]' oL B/4-1) 89 (350) 33-38 335 6.9 (15.2 55 (121)
S 10.2 (400) 33-38 360 79 (174) 6.3 (13.9) 76-86
127 (500) 35-40 415 99 [21.8) 79 (175)
51 (200) 29-34 295 57 (127 4.8 [10.5)
) 6.4 (250) 30-35 345 72 (15.9) 6.0 (13.2)
o 64'?0%3 "gg‘]' ot [1251’ 13/2] 76 (300) 237 390 86 (19.0) 7 056)
S’ 89 (350) 33-38 425 101 (223) 85 (187) 82-86
10.2 (400) 34-39 465 15 253) 99 [21.8)
32 (129) 23-28 335 55 (12.2) 48 (107)
) 51 (200) 27-32 445 8.8 (19.3) 76 (16.7)
3/32'?0%;%']' D [1_3;)2/8] 64 [250) 29-34 500 109 241 96 213)
i 76 (300) 31-36 590 13.2 (29.2) 1.8 (26.0) 87-90
83 (329) 32-37 605 4.2 (314) 12.8 (283)

"Typical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “As-Welded with 100% CO,. ®'To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.
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ULTRACORE XP70

Mild Steel, Flat & Horizontal - AWS E70T-1C-H8, E70T-9C-H8

KEY FEATURES CONFORMANCES
High deposition in the flat and horizontal positions AWS A5.20: E70T-1C-H8, E70T-9C-H8
Low spatter generation AWS D1.8: 116", 5/64", 3/32"

Good weld bead wetting

Excellent slag detachability, even in deep or
narrow grooves

- Wide operating range for great operator appeal

across all skill levels TYPICAL APPLICATIONS
- Structural fabrication

WELDING POSITIONS Heavy equipment

Flat & Horizontal
SHIELDING GAS

100% (0,
Flow Rate: 40-55 CFH

DIAMETERS / PACKAGING

16 (1.6) ED036431 ED036547
5/64 (2.0) ED036430 ED036642
332 2.4) ED036427 ED036515

MECHANICAL PROPERTIES®

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

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)
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements®

AWS A5.20 E70T-1C-H8, E70T-9C-H8 012 max 1.75 max 0.90 max 0.03 max 0.03max | Not Specified 8.0 max
Typical Results®
As-Welded with 100% €O, 0.03-0.06 144 - 1.64 049 - 0.56 <0.008 <0.016 <0.0042 24
TYPICAL OPERATING PROCEDURES - Flat & Horizontal
32 (129) 26-30 165 24 (5.2) 21 (4.6)
19 (3/4) 51 (200) 27-31 255 38 (83) 34 (74
116 in (1.6 mm), DC+ 6.4 (250) 27-31 300 48 [(104) 42 (93) 87-90
100% (O,
250 76 (300) 28-32 300 57 [12.5) 51 [M.2)
95 (379) 28-32 315 71 (15.6) 6.4 (147
32 [129) 27-31 260 38 83 33 (72
44 (7%) 27-31 330 53 (117 47 (104
) 57 [(225) 27-31 390 6.8 [(15.0) 61 (13.5)
5/64'?0%;3?5“]' bC 2501 64 [250) 282 420 76 0167 68 (51) 89- 92
S’ 70 [275) 28-32 450 83 (18.4) 76 (167)
76 (300) 28-32 475 91 [20.0) 83 [(18.2)
83 (329 29-33 500 9.8 (217 9.0 [(19.8)
32 [(129) 28-32 360 54 [(12.0) 49 [109)
25 (1) 51 [200) 28-32 490 87 [19.2) 78 (71
3/32in 2.4 mm). DC+ 64 [(250) 29-33 575 109 [24.0) 97 @3
; ' 88 - 91
[o)
100% €0, 70 @275) 29-33 450 120 65 106 (234
32014 76 (300) 30-34 575 131 (289 15 [254)
83 (329 31-35 615 142 (313 25 (275

I Typical all weld metal. ” Measured with 0.2% offset. /See test results disclaimer. “/As-Welded with 100% CO, * To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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&
FLUX-CORED (FCAW-G) WIRE

OUTERSHIELD" XLH-70

Mild Steel, Flat & Horizontal - AWS E70T-9C-H8, E70T1-C1A2-CS1-H8

KEY FEATURES CONFORMANCES

AWS A5.20: E70T1-C1A2-CS1-H8,

E70T-1C-H8, E70T-9C-H8

H8 diffusible hydrogen levels - controlled for high ABS: 3YSA H5
resistance to hydrogen induced cracking.

Meets AWS D1.8 seismic lot waiver requirements for
demand critical welds

AWS D1.8: 3/32"
High deposition rates and excellent fast follow
characteristics
Stiff wire enables feeding over long distances TYPICAL APPLICATIONS

- Tolerates mild levels of surface contaminants —
Structural fabrication

Designed for welding with CO, shielding gas General fabrication

ProTech” foil bag packaging Machinery fabrication
Heavy equipment
WELDING POSITIONS Seismic applications

Flat & Horizontal

SHIELDING GAS

100% (0,
Flow Rate: 40-55 CFH

DIAMETERS / PACKAGING
Diameter 501b 22.7kg) 500 Ib (227 kg)
in (mm) Coil Speed-Feed” Drum
332 24 ED030236 ED030360

NOTE: Speed-Feed® drums require rotation for proper payoff.

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 A5.20 E70T-1C-H8 400 (58) 480-660 22 27 20) min -

AWS A5.20 E70T-9C-H8 min (70-95) min - 27 (20) min
Typical Results®

As-Welded with 100% (O, 480-530 (70-77) 570-620 [82-89) 27-30 61-134 (45-99) 42-107 31-79)
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements - AWS A5.20 E70T-1C-H8, E70T-9C-H8 012 max 1.75 max 0.90 max
Test Results®

As-Welded with 100% (O, 0.06-0.07 1.40-1.60 0.48-0.58
Requirements - AWS A5.20 E70T-1C-H8, E70T-9C-H8 0.03 max 0.03 max 8.0 max
Test Results?

As-Welded with 100% (O, <0.01 <0.01 3-6

TYPICAL OPERATING PROCEDURES

3.8 (150 23-26 345 6.5 (14.4) 56 (12.4) 86

) 51 (200) 27-30 445 87 (19.2) 76 (16.8) 87
3/32'?0[;;,‘/‘ Tg‘]’DD [1_312/4] 64 (250 28-31 510 109 24.0) 95 [21.0) 87
o 76 (300) 30-32 570 131 (28.8) 14 252) 87

83 (325) 31-33 600 142 (312 124 (273 87

UTypical 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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B ce
FLUX-CORED [FCAW-G) WIRE

ULTRACORE’ 81Ni1A75-H B

Low Alloy, All Position - AWS E81T1-NilM-JH4 BUY AMERICA
KEY FEATURES CONFORMANCES
Capable of producing weld deposits with impact toughness exceeding AWS A5.29: E81T1-NiTM-JH4
- - . - (o] - o
88 -123J (65 - 91 ft-Ibf) at -40°C (-40°F) ABS: AYQ4605A H5
Designed for welding with 75-85% Argon/ balance CO ) )
= 2 CWB/CSA W48: E551T1-M21A4-NiTM-H4 (E551T1-NiTM-JH4)
shielding gas
Premium arc performance and bead appearance DNV-2.8: IV YA6MS H5
Meets AWS D1.8 seismic lot waiver requirements Lloyd's Register: ~ 4Y465 H5
ProTech® foil bag packaging AWS D1.8: 0.045", 0.052", 116"
Color match on weathering steel 15017632-B: T55 4 T1-1M21 A-N2 H5

TYPICAL APPLICATIONS
WELDING POSITIONS

Bridge fabrication

All
Weathering steels
Offshore

SHIELDING GAS - Structural fabrication
75% - 85% Argon / Balance (O, - NACE applications
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING

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

in (mm) Spool** Accu-Trak’ Drum

0.045 (1) ED032206, ED03441*
0.052 [1.3) ED032279 ED034412*

116 (1.6) ED032207 ED034413*
*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) % @-29°C(-20°F) @ -40°C -40°F)
Requirements® - AWS A5.29 E81T1-NiIM-JH4 470 (68) min 550-690 (80-100) 19 min 27 (20) min 27 20) min
Typical Results®
As-Welded with 75% Ar/25% (0, 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 COMPQOSITION®

%C %Mn %Si %S %P %Ni
Requirements® - AWS A5.29 E81T1-NiTM-JH4 012 max 1.50 max 0.80 max 0.030 max 0.030 max 0.80-110
Typical Results?
As-Welded with 75% Ar/25% (O, 0.04-0.05 1.26-136 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 A5.29 E81T1-NiTM-JH4 0.35 max 015 max 0.05 max Not Specified 4.0 max
Typical Results?
As-Welded with 75% Ar/25% (O, 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) ke/hr (1b/hr) ke/hr (1b/hr) ()
44 (175) 22-27 140 18 (4.0 16 (35
51 (200 23-28 150 21 (46) 18 (4.0
64 [250) 24-29 165 26 (67 23 (5.0
0.045in (11 mm), DC+ 76 (300) 24-29 190 31 (6.8 27 [(6.0)
75%-85% Ar/ 25 1) 89 [(350) 25-30 205 36 (8.0 32 (0 86-88
balance G, 95 (79 25-30 225 39 (86) 34 (79)
108 [425) 26-31 245 44 (97 38 (85)
121 [@47m) 27-32 265 49 [10.8) 43 (95
127 (500 28-33 275 52 (114 45 (10.0)
38 [150) 22-27 150 20 [45) 18 (39
47 [(185) 23-28 165 25 (65 22 (48
57 [(225) 23-28 190 31 (67 27 (9
0.052 in (1.3 mm), DC+ 6.4 [250) 24-29 215 34 (78 29 (6.5)
75%-85% Ar/ 25 1) 70 [279) 24-29 235 37 (82 32 (72 86-88
balance CQ, 76 (300) 25-30 265 41 (9.0 35 (78)
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) 47 [10.4)
38 (150 22-27 200 29 (63 25 (65
44 (7%) 23-28 210 33 (74 29 (64
) 51 (200) 24-29 235 38 (84) 33 (73
1/167|5r:)/[1:25r;m/1,r/DC+ 50 57 (225) 24-29 265 43 (95 37 (82 86-85
baloance "EO 65 [250) 25-30 285 48 [105) 42 9.2
2 70 [279) 25-31 315 53 (1.6 46 (101
83 [329) 26-32 335 6.2 [137) 54 (1.9
89 [(350) 27-33 365 67 (147 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 /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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g

ULTRACORE' 8TNi1C-H

Low Alloy, All Position - AWS E81T1-Ni1C-JH4

KEY FEATURES CONFORMANCES
- Capable of producing weld deposits with impact toughness exceeding AWS A5.29: E81T1-Ni1C-JH4
- - . - o - o
84 -130J (62 - 96 ft-Ibf] at -40°C (-40°F) ABS: AYO460SA H5
Designed for welding with 100% (O, shielding gas . )
2 CWB/CSA Wa4s: E551T1-C1A4-Ni1-H4 (E551T1-Ni1C-JH4)
Premium arc performance and bead appearance
DNV -2.9: IV Y46MS H5

Meets AWS D1.8 seismic lot waiver requirements
o ) Lloyd's Register: ~ 4Y465 H5
ProTech” foil bag packaging

) AWS D1.8: 0.045",0.052",1/116"
Color match on weathering steels
1S0 17632-B: T55 4 T1-1 C1 A-N2- H5
WELDING POSITIONS
Al
TYPICAL APPLICATIONS
SHIELDING GAS Bridge fabrication
100% CO, - Weathering steels

Flow Rate: 40-50 CFH
Offshore

Structural fabrication

NACE applications

DIAMETERS / PACKAGING
Diameter 331b [15kg) 501b [22.7kg)
in  (mm) Spool** Fiber Spool
0.045 (1) ED032204, ED034414*
0.052 (1.3) ED032280, ED034415*
1116 (1.6 ED032205 ED032745, ED034416*

*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) % @-29°C(-20°F) @ -40°C (-40°F)
Requirements® - AWS A5.29 E81T1-Ni1C-JH4 470 (68) min 550-690 (80-100) 19 min 27 20) min 27 (20) min
Typical Results®
As-Welded with 100% (O, 540-585 (78-84) 595-635 (86-91) 25-28 M-152 (82-112) 84-130 (62-96)
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

%C %Mn %Si %S %P %Ni
Requirements® - AWS A5.29 E8TT1-Ni1C-JH4 012 max 150 max 0.80 max 0.030 max 0.030 max 0.80-110
Typical Results®
As-Welded with 100% (O, 0.04-0.05 1.24-134 0.27-0.31 0.006-0.007 0.007-0.009 0.88-0.99
Diffusible Hydrogen
%Mo %Cr %V %B [mL/100g weld deposit)
Requirements® - AWS A5.29 E8TT1-Ni1C-JH4 0.35 max 015 max 0.05 max Not Specified 4.0 max
Typical Results®
As-Welded with 100% (O, 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) ke/hr (Ib/hr) keg/hr (Ib/hr) (%)
44 (175) 23-28 140 18 (4.0 16 (3.5
51 (200) 24-29 150 21 [4.6) 18 (4.0
6.4 [250) 25-30 165 26 (57 23 (6.0
) 76 (300) 25-30 190 31 (6.8 27 (6.0
0‘0451'2 0[10) rgg‘]’ DC 2501 89 B350) 26-31 205 36 (8.0) 32 (70) 86-88
He 95 (379 26-31 225 39 [86) 34 [75)
108 [425) 27-32 245 44 97 38 (85)
121 (479) 28-33 265 49 [(10.8) 43 (9.5
127 (500 29-34 275 52 (1.4 45 (10.0)
38 [(150) 23-28 150 20 (45 18 (9]
47 (185) 24-29 165 25 [55) 22 (48
57 [225) 24-29 190 31 (67 27 (9
) 6.4 [250) 25-30 215 34 [79) 29 (6.5)
052in (1.
005 ;gé; ?gﬂ' oe 25 (1) 70 (275) 2530 235 37 82 32 02 86-88
0t 76 (300) 26-31 255 41 (9.0) 35 (78)
85 [339) 26-31 275 45 (10.0) 40 (87
95 (379) 27-32 295 51 [11.2) 44 (9.8
10.2 (400 27-34 310 54 [12.0) 47 (104
38 [(150) 24-29 200 29 (63 25 [55)
44 (75) 24-30 210 33 (74 29 (64
51 (200 25-30 235 38 (84 33 (3
116 in (1.6 mm), DC+ 50 57 [225) 25-31 265 43 (95 37 (82 86-85
100% CQ, 64 [250) 26-31 285 48 (10.5) 42 (82
70 [279) 26-32 305 53 [n.6) 46 (101)
83 [329) 27-32 335 6.2 (137) 54 (119
89 (350 28-34 365 67 (147 5.8 [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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FLUX-CORED [FCAW-G) WIRE

ULTRACORE" 81Ni1C-H PLUS

Low Alloy, All Positions - AWS E81T1-Ni1C-JH4

KEY FEATURES CONFORMANCES
Innovative design capable of superior toughness at -60°F in both the AWS A5.29: E81T1-Ni1C-JH4
as-welded and stress-relieved conditions ABS: AYQ4605A H5
Designed for welding with 100% (O, shielding gas
s weldins wi o 0, SHIEIOING & CWB/CSAWA4S:  E551TI-CIAS-Ni1-H4 (ES5TT1-NilC-JH4)
H4 diffusible hydrogen levels
DNV -2.9: IV Y46MS H5

Q2 Lot” - Certificate showing actual deposit chemistry and mechanical

properties per ot available online
ProTech® foil bag packaging

Designed to accommodate applications requiring
Nickel content of 1% max

Color match on weathering steels

WELDING POSITIONS
Al

SHIELDING GAS

100% (0,
Flow Rate: 40-50 CFH

Lloyd's Register:  4Y46S H5

AWS D1.8: 0.045", 0.052", 116"

TYPICAL APPLICATIONS
Offshore drilling rigs - Ship building
Low temperature - Construction

storage tanks Mining Equipment

DIAMETERS / PACKAGING
Diameter 331b [15kg)
in  (mm) Plastic Spool
0.045 (1) ED034858
0.052 (1.3) ED034859
116 (1.6) ED034860
MECHANICAL PROPERTIES®
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 A5.29: E81T1-Ni1C-JH4
As-Welded with 100% (O, 470 (68) min 550-690 (80-100) 19 min 27 (20) min
Typical Results?
As-Welded with 100% (O, 505-565 (73-82) 585-640 (85-93) 23-29 87-127 (54-94) 41-123 (30-91)
Stress Relieved with 100% CO,
for 1hr @ 621°C (1150°F) 475-530 (69-77) 560-620 (81-90) 26-30 41-108 (30-80)

1 Typical all weld metal. ? Measure with 0.2% offset. ¥ See test results disclaimer
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29: E81T1-Ni1C-JH4 1.50 max
0.12 max 0.80 max 0.030 max 0.030 max 0.80-110
Typical Results?
with 100% EO2 0.04-0.05 1.29-137 0.42-0.45 0.007-0.008 0.0m 0.89-0.95
Diffusible Hydrogen
e pali pel R<E [mL/100g weld deposit)
Requirements
AWS A5.29: E81T1-Ni1C-JH4 )
015 max 0.35 max 0.05 max Not Specified 4.0 max
Typical Results®
with 100% (O, 0.05 010 0.00 0.004-0.005 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWDY Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) kg/hr (lb/hr) kg/hr (lb/hr) (%)
19 3/4) 4.4 175) 25-29 120 1.83.9) 1534
19 3/4) 6.4 (250) 26 -30 140 2.5 (5.6) 2.2(4.8)
0.045 in (11 mm) 19 3/4) 76 (300) 27 - 31 155 31(6.8) 26(5.8)
' DE+. ' 19 3/4) 8.9 350) 28 -32 170 3.6 (79) 31(6.8) 85-87
251 10.2 (400) 29-33 185 41(0.0) 35 (78)
251 1.4 (450) 29-33 200 4.6 (101) 4.0 (8.8)
251 12.7 (500) 30-34 220 51M.3) 44(9.8)
19 3/4) 3.8 (150) 25-29 150 2147 173.8)
0.052in 0.3 mm) 19 3/4) 51(200) 26 - 30 170 29 (6.3) 24(6.2)
’ ) ' 19 3/4) 6.4 (250) 27 - 31 195 35(78) 3.0 (6.5 81-84
DC+
251 76 (300) 28 -32 215 43(9.4) 3.6 (79)
251 8.9(350) 29 -33 240 5.0 (11.0) 42(9.2)
19 (3/4) 3.8 (150) 26 -30 190 29 (6.4) 24(53)
19 (3/4) 4.4 0175) 26-30 205 3.4 (75) 29(6.3)
19 (3/4) 51(200) 27-31 220 39 (85) 3302
116 in (1.6 mm), 19 3/4) 57 (225) 27-31 230 44(9.6) 37081 63-87
DC+ 19 3/4) 6.4 (250) 28 -32 245 4.8 10.6) 41091
251 76 (300) 28 -32 275 5.8 (12.7) 49(10.9)
251 83 (329) 29-33 290 6.3 (13.8) 54[M9)
251 8.9 350) 29-33 300 6.7 (14.8) 5.8 (12.8)

1 Typical all weld metal. ? Measure with 0.2% offset. ¥ See test results disclaimer “ To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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ULTRACORE' 8TNi1M-H PLUS

Low Alloy, All Positions - AWS E81T1-Ni1M-JH4

KEY FEATURES CONFORMANCES
Innovative design capable of superior toughness at -60°F in both the AWS A5.29: E81T1-NiTM-JH4
as-welded and stress-relieved conditions ABS: AYQ4605A H5
Designed for welding with 75-80% Argon/ Balance CO, . )
e CWB/CSA W48: E551T1-M21A5-Ni1-H4 (E551T1-NiTM-JH4)
shielding gas
DNV -2.9: IV YA6MS H5

H4 diffusible hydrogen levels

Q2 Lot" - Certificate showing actual deposit chemistry and mechanical ~ Lloyd's Register:  4¥465 H5
properties per lot available online AWS D1.8: 0.045" 116"

ProTech® foil bag packaging

Designed to accommodate applications requiring Nickel
content of 1% max

Color match on weathering steels TYPICAL APPLICATIONS
Offshore drilling rigs - Ship building
WELDING POSITIONS - Low temperature - Construction

Al storage tanks Mining Equipment

SHIELDING GAS

75-80% Argon / Balance (O,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING
Diameter 331b [15kg)
in  (mm) Plastic Spool
0.045 [11) ED034855
0.052 (13) ED034856
116 (1.6 ED034857

MECHANICAL PROPERTIES®

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 A5.29: E81T1-NilM-JH4

As-Welded with 75% Ar / 25% (O, 470 (68) min 550-690 (80-100) 19 min 27 (20) min
Typical Results®

As-Welded with 75% Ar / 25% (O, 505-530 (73-77) 582-605 (84-88) 26-28 92-104 (68-77) 80-89 (59-66)

Stress Relieved with 75% Ar / 25% (O,

for 1hr @ 621°C (1150°F) 475-493 (69-71) 575-588 (83-85) 27-29 80-96 (59-71)

0 Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer
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DEPOSIT COMPQOSITION®

FLUX-CORED [FCAW-G) WIRE

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29: EB1T1-NiTM-JH4 012 max 1.50 max 0.80 max 0.030 max 0.030 max 0.80-110
Typical Results®
with 75% Argon / 25% (O, 0.05-0.06 131-138 0.41-0.44 0.007 0.012 0.83-0.87
Diffusible Hydrogen
gt pelic Y E-E (mL/100g weld deposit)
Requirements
AWS A5.29: E81T1-NiTM-JH4 0.5 max 0.35 max 0.05 max Not Specified 4.0 max
Typical Results?
with 75% Argon / 25% CO2 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 1.83.9) 1534
19 3/4) 6.4 (250 25-29 140 25 (5.6) 2.2(4.8)
0.045 in (17 mml 19 3/4) 76 (300) 26 -30 155 31(6.8) 26 (5.8)
’ DC+‘ ' 19 (3/4) 8.9 (350) 27 -31 170 3.6 (79) 31(6.8) 85-87
25 (1) 10.2 (400) 28 -32 185 41(9.0) 35 (78)
25 (1) 1.4 (450) 28 -32 200 4.6 0101 4.0(8.8)
25 (1) 12.7 (500) 29-33 220 5103 441(9.8)
19 (3/4) 3.8 (150) 24 -28 150 2147 173.8)
) 19 (3/4) 51(200) 25-29 170 29(6.3) 2462
0052 ”[‘J Ef mm), 19 3/4) 6.4 250) 26 - 30 195 35 (78) 30(65) 81-84
25 (1) 76 (300) 27-31 215 43(94) 3.6 (79)
251 8.9(350) 28-32 240 5.0 (11.0) 4209.2)
19 (3/4) 3.8 (150) 25-29 190 2.9 (6.4) 243
19 (3/4) 4.4(175) 25-29 205 3.4 (75) 29(6.3)
19 (3/4) 51 (200) 26-30 220 3.9 (8.5) 33072
116 in (1.6 mm), 19 3/4) 5.7 (225) 26-30 230 44(9.6) 3781 83-87
DC+ 19 (3/4) 6.4 250) 27-31 245 4.810.6) 41(97)
25(1) 76 (300) 27-31 275 5.8 (12.7) 49 (109)
25(1) 8.3 (325) 28 -32 290 6.3 (13.8) 54 [M.9)
25(1) 8.9 (350) 28 -32 300 6.7 (14.8) 5.8 (12.8)

0 Typical all weld metal. 2 Measure with 0.2% offset. © See test results disclaimer “ To estimate ESO, subtract /4 in (6.0 mm) from CTWD.
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Ce

ULTRACORE® 81Ni2A75-H

Low Alloy, All Position - AWS E81T1-Ni2M-JH4

KEY FEATURES CONFORMANCES

Capable of producing weld deposits withimpact toughness exceeding AWS A.29: E81T1-Ni2M-JH4

- - . -K10 _ o
41-89) 30 - 66 ft-Ibf) at -51°C (-60°F) ABS: IYSA H5
) ) . oo

Designed for welding with 75-85% Argon/ Balance (0, CWB/CSAWA4S:  E551TI-M21AS-Ni2-Ha [E551T1-Ni2M-JH4)

shielding gas

Premium arc performance and bead appearance DNV -2.9: IIl YAOMS H5

H4 diffusible hydrogen levels Lloyd's Register: ~ 3YSH5

ProTech® foil bag packag]ng 1S017632-B: T55 6 T1-1 M21 A-N5 H5
WELDING POSITIONS TYPICAL APPLICATIONS
Al - Mining

- Offshore

SHIELDING GAS Bridge fabrication

75% - 85% Argon / Balance (O, - High strength fabrication
Flow Rate: 40-55 CFH

DIAMETERS / PACKAGING

0.045 (1) ED032217
0.052 [1.3) ED032277
116 [1.6) ED032216

*Spool may be plastic or fiber.

MECHANICAL PROPERTIES®

Requirements® - AWS A5.29 E81T1-Ni2M-JH4 470 (68) min 550-670 (80-100) 19 min 27 20) min 27 20) min

Typical Results®

As-Welded with 75% Ar/25% (O, 555-580 (80-84) 615-635 (89-92) 25-28 69-115 (51-85) 41-89 [30-66)
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

%C %Mn %Si %S
Requirements® - AWS A5.29 E81T1-Ni2M-JH4 012 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 A5.29 E81T1-Ni2M-JH4 0.030 max 175-275 Not Specified 4.0 max
Typical Results®
As-Welded with 75% Ar/25% (0, 0.006-0.008 2.01-213 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) ke/hr (1b/hr) keg/hr (1b/hr) (%)
44 (75) 21-26 140 18 (4.0 16 3.5
51 (200 22-27 150 21 (46 18 (4.0
6.4 [250) 22-27 165 26 (7 23 (5.0
0.045in (11 mm), DC+ 76 (300) 23-28 190 31 (6.8 27 (6.0
75%-85% Ar/ 25 (1) 89 [(350) 24-29 205 36 (8.0 32 [70) 86-88
balance (G, 95 [(379) 24-29 225 39 [8.6) 34 (79)
108 [425) 25-30 245 44 (97 38 (85
121 [@7m) 26-31 265 49 [0.8) 43 (95
127 [(500) 27-32 275 52 (114 45 [10.0)
38 [150) 21-26 150 20 (45 18 B9
47 [(185) 22-27 165 25 (65 22 (48
57 [(225) 22-27 190 31 (67 27 (9
0.052 in (1.3 mm), DC+ 64 [250) 23-28 215 34 [79) 29 [(65)
75%-85% Ar/ 25 (1) 70 [279) 23-28 235 37 82 32 (72 86-88
balance (G, 76 (300) 24-29 255 41 [9.0) 35 (78
85 [339) 24-30 275 45 (10.0) 40 (87
95 [(379) 25-31 295 51 (11.2) 44 (9.8
10.2 (400 25-32 310 54  [12.0) 47 [104)
3.8 (150 21-27 200 29 (63 25 [65)
44 (75 21-28 210 33 (74 29 (64
) 51 (200 22-29 235 38 (84 33 (73)
v 167'52/“_'2;[?/”1/1'"[)& - 57 (229) 23-30 265 43 (95 37 8.2 6666
bal"ance "EO 64 [250) 24-31 285 48 [105) 42 (9.2
2 70 [279) 24-32 315 53 [11.6) 46 (101)
83 (329 24-32 335 6.2 (137 54 (1.9
89 (350 25-33 365 67 (47 58 [(12.8)

"Typical all weld metal. "Measured with 0.2% offset. PSee test results disclaimer As-Welded with 75% Argon/25% CO,. To estimate ESO, subtract 1/4in (6.0 mm) from CTWD.
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Ce

ULTRACORE' 81Ni2C-H

Low Alloy, All Position - AWS E81T1-Ni2C-JH4

KEY FEATURES CONFORMANCES
Capable of producing weld deposits withimpact toughness exceeding AWS A5.29: E81T1-Ni2C-JH4
- - . _K10 _ o
54 - 84 ) [40 - 62 ft-Ibf] at -51°C (-60°F) ABS: 3YSA H5
i fi Idi ith 100% hieldi
Designed for welding with 100% CO, shielding gas CWB/CSAW4S:  E551TI-CIA5-Ni2-H4 (E55TTI-Ni2C-1Hd)
Premium arc performance and bead appearance
DNV -2.9: [II YAOMS H5
H4 diffusible hydrogen levels
o ) Lloyd's Register: ~ 3YSH5
ProTech” foil bag packaging
1S017632-B: T55 6 T1-1 (1 A-N5 H5
WELDING POSITIONS TYPICAL APPLICATIONS
All, except vertical down . Mining
- Offshore

SHIELDING GAS Bridge fabrication

100% CQ, - High strength fabrication
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

0.045 (1) ED032215
0.052 [1.3) ED032278
116 (1.6) ED032214

*Spool may be plastic or fiber.

MECHANICAL PROPERTIES®

Requirements® - AWS A5.29 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 (83-94) 26-28 76-111 (56-82) 54-84 (40-62)
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

%C %Mn %Si %S
Requirements® - AWS A5.29 E81T1-Ni2C-JH4 0.2 max 1.50 max 0.80 max 0.030 max
Typical Results®
As-Welded with 100% (O, 0.04-0.05 114-1.24 0.27-0.32 0.006-0.007
Diffusible Hydrogen
%P %Ni %B [(mL/100g weld deposit)
Requirements™ - AWS A5.29 E81T1-Ni2C-JH4 0.030 max 175-275 Not Specified 4.0 max
Typical Results®
As-Welded with 100% (O, 0.006-0.007 1.86-219 0.005-0.006 2-4
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) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
44 (175) 23-28 140 1.8 [4.0) 16 (35
51 [200) 24-29 150 21 (4.6) 18 (4.0
64 (250 25-30 165 26 (5.7 23 (5.0
. 76 (300) 25-30 190 31 (6.8 27 (6.0
0'0451'2 0[10/1 rgén]’ D 250 89 B350 26-31 205 36 (80 32 (0 86-88
° = 95 (375) 26-31 225 39 (8.6 34 (75)
10.8  (425) 27-32 245 44 (87) 38 (8.5)
121 [479) 28-33 265 49 [(10.8) 43 (95)
127 (500 29-34 275 52 M4 45 (10.0)
38 (150 23-28 150 20 [45) 1.8 (39
47 (185) 24-29 165 25 (65 22 (48
57 [225) 24-29 190 31 (67 27 [59)
. 6.4 [(250) 25-30 215 34 (75) 29 (6.5
.052 in (1.3 mm),
0.05 ; Ué; . ) DC+ 25 (1) 70 @7 25-30 235 37 82 32 (72 86-88
Hhat 76 (300) 26-31 255 41 (9.0 35 (78)
85 (335 26-31 275 45 (10.0) 40 (87
g5 [379) 27-32 295 51 Mm.2) 44 (9.8
10.2  [400) 27-34 310 54 [(12.0) 47 [10.4)
3.8 (150 24-29 200 29 (63 25 (55
44 (175) 24-30 210 33 (74 29 [64)
51 (200 25-30 235 38 (84) 33 [73)
116 in (1.6 mm), DC+ 50 57 (225 25-31 265 43 (95) 37 B2 86-88
100% [IJ2 6.4 [250) 26-31 305 48 (10.5) 42 (0.2
70 [279) 26-32 305 53 (1.6) 46 (101
83 [329) 27-32 335 6.2 (137 54 Mm9)
89 [350) 28-34 365 6.7 (147 58 [(12.8)

"Typical all weld metal. “Measured with 0.2% offset. PSee test results disclaimer As-Welded with 100% CO,, ®'To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.
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43

FLUX-CORED [FCAW-G) WIRE

ULTRACORE' 81K2A75-H

Low Alloy, All Position - AWS E81T1-K2M-JH4

KEY FEATURES

CONFORMANCES

Capable of producing weld deposits with impact toughness exceeding ~ AWS A5.29:

89 - 127J (66 - 94 ft-Ibf) at -40°C (-40°F)

Designed for welding with 75-85% Argon/ Balance (O,
shielding gas

Premium arc performance and bead appearance
H4 diffusible hydrogen levels
ProTech® foil bag packaging

WELDING POSITIONS

All, except vertical down

SHIELDING GAS

75% - 85% Argon / Balance (O,
Flow Rate: 40 - 50 CFH

DIAMETERS / PACKAGING

Diameter
in  (mm)

0.045 (1)
0.052 (13)
16 (1.6

*Spool may be plastic or fiber.

MECHANICAL PROPERTIES®

ABS:
CWB/CSA W4s:
DNV -2.9:

E81T1-K2M-JH4

4YQ4605A Hb

E551T1-M21A4-K2-H4 (E551T1-K2M-JH4)
IV Y46MS H5

Lloyd's Register:  4Y46S H5

1S0 17632-B:

T554 T1-1M21A-N3 H5

TYPICAL APPLICATIONS

High strength steels with 550 MPa (80 ksi] tensile strength

Offshore

- Shipbuilding

331b [15kg)
Spool*

ED032385
ED032386
ED032387

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 A5.29 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% (O, 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 COMPQOSITION®

%L %Mn %Si %S %P
%Ni
Requirements® - AWS A5.29 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% (O, 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 %V %B (mL/100g weld deposit)
Requirements® - AWS A5.29 E81T1-K2M-JH4 015 max 0.35 max 0.05 max Not Specified 4 max
Typical Results?
As-Welded with 75% Ar/25% (0, 0.03-0.04 0.01-0.02 0.02-0.03 0.005-0.007 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) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
44 (175) 22-27 140 18 (4.0 16 B35
51 [(200] 23-28 150 21 [4.6) 18 (4.0
6.4 [250) 24-29 165 26 (57 23 [6.0)
0.045in (11 mm), DC+ 76 (300) 24-29 190 31 (6.8 27 (6.0
75%-85% Ar/ 25 (1) 89 [350) 25-30 205 36 (8.0 32 (70 86-88
balance CO, 95 (379) 25-30 225 39 (8.6) 34 (75)
10.8  [425) 26-31 245 44 (87 3.8 (8.5)
121 (479) 27-32 265 49 [(10.8) 43 (9.5
127 (500 28-33 275 52 (1.4 45 (10.0)
3.8 (150 22-27 150 20 [45) 18 B9
47 [(185) 23-28 165 25 (65 22 (48
57 [(225) 23-28 190 31 (67 27 (9
0.052 in (1.3 mm), DC+ 6.4 [250) 24-29 215 34 [79) 29 (6.5
75%-85% Ar/ 251 6.9 [279) 24-29 235 37 (82 32 (72 86-88
balance (G, 76 (300) 25-30 255 41 [9.0) 35 (78
85 [335) 25-31 275 45 [10.0) 40 (87
95 [(379) 26-32 295 51 (11.2) 44 (9.8
10.2 (400 26-33 310 54 [12.0) 47 [10.4)
38 [150) 22-27 200 29 (63) 25 (55
44 (75) 23-28 210 33 (74 29 (64
) 51 (200 24-29 235 38 (84 33 (73)
v 167'51/[1_'25T/m/1'r/[m+ - 57 (229) 2429 265 43 (95 37 82 6666
ba;’ance "EO 64 [250) 25-30 285 48 [(105) 42 (9.2
2 6.9 [279) 25-31 315 53 (1.6 46 (100
83 (329) 26-32 335 6.2 (137 54 (11.9)
89 [(350) 27-33 365 67 (47 58 [(12.8)

"Typical all weld metal. “Measured with 0.2% offset. PSee test results disclaimer @As-Welded with 75% Argon/25% CO,. To estimate ESO, subtract /4 in (6.0 mm) from CTWD.
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43

FLUX-CORED [FCAW-G) WIRE

ULTRACORE" 81K2C-H

Low Alloy, All Position - AWS E81T1-K2C-JH4, E81T1-C1A5-K2-H4

KEY FEATURES

CONFORMANCES

Capable of producing weld deposits withimpact toughness exceeding AWS A5.29:

111 - 141 (82 - 104 ft-Ibf) at -40°C (-40°F)

Designed for welding with 100% CO, shielding gas
Premium arc performance and bead appearance
H4 diffusible hydrogen levels

ProTech® foil bag packaging

WELDING POSITIONS
Al

DIAMETERS / PACKAGING

Diameter
in  (mm)

0.045 (1)
0.052 (13)
16 (1.6

*Spool may be plastic or fiber.

MECHANICAL PROPERTIES®

AWS A5.36:

ASME SFA-A5.29:

ABS:

Lloyd's Register:

DNV Grade:

EN IS0 17632-B:

TYPICAL APPLICATIONS

E81T1-K2C-JH4
E81T1-C1A5-K2-H4
E81T1-K2C-JH4
4YQ4605A H5
4Y465 H5

IV 46MS H5
T554T1-1CA-N3-H5

High strength steels with 550 MPa (80 ksi] tensile strength

Offshore

- Shipbuilding

SHIELDING GAS

100% (0,

Flow Rate: 40 - 50 CFH

331b [15kg)
Spool*

ED032388
ED032389
ED032390

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% (0, 470 (68) min 550-690 (80-100) 19 min 27 (20) min 27 20) min
Typical Results®
As-Welded with 100% (0, 530-555 (77-80) 580-610 (84-88) 27-29 127-157 (94-T16) 1-141 (82-104)
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DEPOSIT COMPQOSITION®

FLUX-CORED [FCAW-G) WIRE

%C %Mn %Si %S %P
%Ni
Requirements® - AWS E81T1-K2C-JH4 015 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 1.08-115 0.23-0.31 0.005-0.009 0.005-0.009 130-1.62
Diffusible Hydrogen
%Cr %Mo %V %B [mL/100g weld deposit)
Requirements® - AWS E81T1-K2C-JH4 015 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 (179) 23-28 140 18 (4.0 16 (35
51 (200 24-29 150 21 (48) 18 (4.0
6.4 (250) 25-30 165 26 (57 23 (5.0
) 76 (300 25-30 190 31 (6.8) 27 [6.0)
0'0451'20[13 rgg‘]'D& 2500 89 B350 2631 205 36 (60 32 00) 86-88
Hhae 95 (379) 26-31 225 39 (86) 34 [79)
108 [425) 27-32 245 44 (97 38 (85)
121 (479 28-33 265 49 [10.8) 43 (95
127 (500) 29-34 275 52 M4 45 10.0)
38 (150) 23-28 150 20 [45) 18 (9]
47 [185) 24-29 165 25 [65) 22 (48
57 [(225) 24-29 190 31 (67 27 (9
) 6.4 (250) 25-30 215 34 ([79) 29 (6.5
D'OBZ;ESS rggﬂ’D& 250 69 [79) 25-30 235 37 82 32 (72 86-83
Hae’ 76 (300) 26-31 255 41 [(9.0) 35 (78)
85 (339) 26-31 275 45 (10.0) 40 (87
95 [379) 27-32 295 51 (11.2) 44 (9.8
10.2 (400 27-34 310 54 (12.0) 47 (104
38 [(150) 24-29 200 29 (63 25 (55
44 (79) 24-30 210 33 (74 29 (6.4
51 [200) 25-30 235 38 (84) 33 (@3
1716 in (1.6 mm), DC+ 50 57 (225) 25-31 265 43 (95) 37 82 86-88
100% CQ, 64 (250) 26-31 285 48 [(105) 42 (9.2
69 [279) 26-32 305 53 (1.6) 46 (100
83 (329) 27-32 335 6.2 (137 54 (119
89 (350 28-34 365 6.7 [(147) 58 [12.8)

"Typical all weld metal. “Measured with 0.2% offset. PSee test results disclaimer ¥As-Welded with 100% CO,, ®'To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.
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ULTRACORE" 81K2C-H PLUS

Low Alloy, All Positions - AWS E81T1-K2C-JH4

KEY FEATURES CONFORMANCES
Innovative design capable of superior toughness at -60°F in both the AWS A5: E81T1-K2C-JH4
as-welded and stress-relieved conditions ABS: AYQ4605A H5
) ) . o —
Designed for welding with 100% (O, shielding gas DNV: IV VAGMS H5

H4 diffusible hydrogen levels .
Lloyd's Register: ~ 4Y46S H5

Q2 Lot” - Certificate showing actual deposit chemistry and mechanical
properties per ot available online

ProTech® foil bag packaging

TYPICAL APPLICATIONS
Offshore drilling rigs - Ship building
WELDING POSITIONS - Low temperature - Construction
Al storage tanks
SHIELDING GAS
100% (0,
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 331b [15kg)
in  (mm) Plastic Spool
0.045 1) ED034864
0.052 (13) ED034865
116 [1.6) ED034866

MECHANICAL PROPERTIES®™

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 A5.29: E81T1-K2C-JH4

As-Welded with 100% CO, 470 (68) min 550-690 (80-100) 19 min 27 20) min
Typical Results®

As-Welded with 100% (O, 491-531 (71-77) 576-604 (84-88) 24-26 107-117 (79-86) 119-135 (88-100)

Stress Relieved with 100% CO,

for 1hr @ 621°C (1150°F) 477-488 (69-71) 575-580 (83-84) 27 120-147 (89-108)

1 Typical all weld metal. “ Measure with 0.2% offset. ¥ See test results disclaimer
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

%(C %Mn %Si %S %P %Ni
Requirements
AWS A5.29: E81T1-K2C-JH4
015 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
Typical Results® 0.05 139-156 030-0.36 0.007-0.008 0.013 154-172
Diffusible Hydrogen
Ret LE Y 2 (mL/100g weld deposit)
Requirements
AWS A5.29: E81T1-K2C-JH4 0.5 max 0.35 max 0.05 max Not Specified 4.0 max
Test Results® 0.07 0.02 0.01 0.004-0.005 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWDY Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) (amps) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
19 (3/4) 4.4 175) 25-29 120 1.8 (3.9 1534
19 (3/4) 6.4 (250) 26 -30 140 2.5 (5.6) 22(4.8)
0.045 in (17 mm) 19 (3/4) 76 (300) 27 - 31 155 31(6.8) 26(5.8)
’ DC+‘ ' 19 (3/4) 8.9 350) 28 -32 170 3.6 (79) 31(6.8) 85-87
25 (1) 10.2 (400) 29-33 185 41(9.0) 35 (78)
25 () 1.4 (450) 29-33 200 4.6 (101) 4.0 (8.8)
25 () 12.7 (500) 30-34 220 51M.3) 44(9.8)
19 (3/4) 3.8 (150) 25-29 150 2147 17 3.8)
0.052in 1.3 mm) 19 (3/4) 51(200) 26 -30 170 29 (6.3) 24(6.2)
' ) ' 19 (3/4) 6.4 (250 27 -31 195 35(78) 3.0 (6.5) 81-84
DC+
25 (1) 76 (300) 28 -32 215 43(9.4) 3.6 (79)
25 (1) 8.9(350) 29-33 240 5.0 (11.0) 42(9.2)
19 (3/4) 3.8 (150) 26 - 30 190 2.9 (6.4) 24(53)
19 (3/4) 4.4 175) 26 - 30 205 3.4 (75) 29(6.3)
19 (3/4) 51 (200) 27 -31 220 3.9 (8.5) 33072
116 in (1.6 mm), 19 B/4) 5.7 (225) 27-31 230 4.4(9.6) 37081 83-87
DC+ 19 (3/4) 6.4 (250) 28 -32 245 4.8 10.6) 4197
25 (1) 76 (300) 28 -32 275 5.8 (12.7) 49109
25 (1) 83 (329) 29-33 290 6.3 (13.8) 54[M9)
25 (1) 8.9 (350) 29-33 300 6.7 (14.8) 5.8 (12.8)

0 Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer “ To estimate ESO, subtract /4 in (6.0 mm) from CTWD.
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FLUX-CORED [FCAW-G) WIRE

ULTRACORE' 81K2M-H PLUS

Low Alloy, All Positions - AWS E81T1-K2M-JH4

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

CONFORMANCES

AWS A5: E81T1-K2M-JH4

TYPICAL APPLICATIONS
Offshore drilling rigs - Ship building
Low temperature - Construction

storage tanks

WELDING POSITIONS SHIELDING GAS
All 75-80% Argon / Balance (O,
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 33b [15kg)
in  (mm) Plastic Spool
0.045 (1) ED034861
0.052 (13 ED034862
16 (1.6) ED034863
MECHANICAL PROPERTIES®
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 A5.29: E81T1-K2M-JH4
As-Welded with 75% Ar / 25% (O, 470 (68) min 550-690 (80-100) 19 min 27 (20) min
Typical Results®
As-Welded with 75% Ar / 25% (O, 503-550 (73-80) 588-628 (85-91) 21-24 107-117 (79-86) 97-11 (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)

0 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: E81T1-K2M-JH4
015 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
Typical Results?
with 75% Argon /25% CO, 0.05 1.28-130 042-0.44 0.007-0.009 0.0m 145-1.60
Diffusible Hydrogen
gC gelie gy EE (mL/100g weld deposit)
Requirements
AWS A5.29: E81T1-K2M-JH4 0.5 max 0.35 max 0.05 max Not Specified 4.0 max
Typical Results®
with 75% Argon / 25% (G, 0.05 0.01 0.00 0.005-0.006 2-4
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWDY Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) [amps) kg/hr (lb/hr) kg/hr (Ib/hr) (%)
19 3/4) 4.4 175) 24 -28 120 1.83.9) 1534
19 3/4) 6.4 (250) 25-29 140 2.5 (5.6) 2.2(4.8)
0.045 in (11 mm) 19 3/4) 76 (300) 26 -30 155 31(6.8) 26(5.8)
' DE+. ' 19 3/4) 8.9 350) 27 - 31 170 3.6 (79) 31(6.8) 85-87
251 10.2 (400) 28 -32 185 41(0.0) 35 (78)
251 1.4 (450) 28 -32 200 4.6 (101) 4.0 (8.8)
251 12.7 (500) 29-33 220 51M.3) 4.4(9.8)
19 3/4) 3.8 (150 24 -28 150 2147 173.8)
0.052in f.3 mm) 19 3/4) 51(200) 25-29 170 29 (6.3) 24(6.2)
’ ) ' 19 3/4) 6.4 (250) 26 - 30 195 35(78) 3.0 (6.5 81-84
DC+
25 (1) 76 (300) 27 - 31 215 43(9.4) 3.6 (79)
25 (1) 8.9(350) 28 -32 240 5.0 (11.0) 42(9.2)
19 (3/4) 3.8 (150) 25-29 190 29 (6.4) 2463
19 3/4) 4.4 175) 25-29 205 3.4 (75) 29(6.3)
19 (3/4) 51(200) 26 -30 220 39(85) 3302
116 in (1.6 mm), 19 3/4) 57 (225) 26 -30 230 44096 37081 63-87
DC+ 19 (3/4) 6.4 (250) 27-31 245 4.8 (10.6) 41091
25 (1) 76 (300) 27-31 275 5.8 (12.7) 49(10.9)
251 83 (325) 28 -32 290 6.3 (13.8) 54[M.9)
251 8.9 350) 28 -32 300 6.7 (14.8) 5.8 (12.8)

1 Typical all weld metal. ? Measure with 0.2% offset. ¥ See test results disclaimer “ To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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ULTRACORE' 91K2C-H PLUS

Low Alloy, All Positions - AWS E91T1-K2C-JH4

KEY FEATURES CONFORMANCES
Innovative design capable of superior toughness at -60°F AWS A5: E91T1-K2C-JH4
in both the as-welded and stress-relieved conditions ABS: AYQ5005A H5
) ) . o —
Designed for welding with 100% (O, shielding gas DNV: IV Y50MS H5

H4 diffusible hydrogen levels .
Lloyd's Register:  4Y50S H5

Q2 Lot” - Certificate showing actual deposit chemistry
and mechanical properties per lot available online

ProTech® foil bag packaging

TYPICAL APPLICATIONS
WELDING POSITIONS - Offshore drilling rigs Ship building
Low temperature - Construction
Al storage tanks
SHIELDING GAS
100% (O,
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 331b [15kg)
in  [mm) Fiber Spool [Plastic Bag)
0.045 (1) ED035381
0.052 (13) ED035382
116 (1.6) ED035383
MECHANICAL PROPERTIES®
Charpy V-Notch
Yield Strength? Tensile Strength Elongation 1 (ft-1bf)
MPa (ksi) MPa (ksi) (%) -40°C (-40°F) -51°C (-60°F)
Requirements
AWS A5.29 E91T1-K2C-JH4
As-Welded with 100% (O, 540 (78) min 620-760 (30-110) 17 min 27 (20) min
Typical Results®
As-Welded with 100% (0, 610-650 (88-94) 665-680 (96-99) 23-25 85-93 (63-69) 75-80 (55-59)
Stress Relieved with 100% (O,
for 1hr @ 620°C [1150°F) 580-610 (84-88) 650-675 (94-98) 23-29 85-93 (63-69)

0 Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

%0 %Mn %Si %S %P %Ni
Requirements
AWS A5.29 E91T1-K2C-JH4
015 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
Typical Results?
As-Welded with 100% €O, 0.04-0.07 139-173 0.25-0.35 0.006-0.008 0.009-0.01 133-1.66
Diffusible Hydrogen
get Eehts gel gk [mL/100g weld deposit)
Requirements
AWS A5.29 E91T1-K2C-JH4 015 max 0.35 max 0.05 max Not Specified 4.0 max
Typical Results®
As-Welded with 100% (0, 0.04-0.05 0.22-0.29 0.00 0.003-0.004 1-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWDY Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) [volts) (amps) ke/hr (Ib/hr) ke/hr (Ib/hr) (%)
19 3/4) 4.4 175) 25 - 29 130 19 41) 17367
19 (3/4) 6.4 250 27 -31 170 2.6 (5.8 2462
. 19 3/4) 76 300) 28-32 195 3.2(70) 2.8(6.2)
045in (1 ,
0.045 'BC[+ mm) 19 3/4) 8.9 350) 8- 220 3787 33072 89-90
25 (1) 10.2 (400) 28-32 225 4.209.2) 37(8.2)
25 (1) 1.4 (450) 29 -33 245 47010.4) 4202
25 (1) 12.7 (500) 30-34 265 5.2 (11.5) 4600.2)
19 (3/4) 3.8 (150) 26 -30 160 21(4.6) 17 3.8)
19 (3/4) 4.40175) 26 -30 180 2454 2.0 4.5)
19 (3/4) 51(00) 27-31 200 2.8(6.2) 2361
0.052in (1.3 mm), 19 (3/4) 5.7 [225) 27-31 220 3.2(70) 2.6 5.8) 62-84
DC+ 19 (3/4) 70 (275) 28-32 255 39(85) 32071
25 (1) 76 300) 28-32 230 42(93) 35(78)
25 (1) 8.3 (325) 28-32 245 460101 3884
25 (1) 8.9 (350) 29-33 255 490109 41097
19 (3/4) 3.8 (150) 26 -30 205 29(6.3) 2462
19 3/4) 4.4 175) 27-31 230 3.4 (74) 28(6.2)
19 (3/4) 51(200) 27 -31 250 3884 3201
116 in (1.6 mm), 19 3/4) 5.7 [225) 28-32 270 43(95) 36(8.0) 83-85
DC+ 19 (3/4) 7.0 (275) 28-32 305 5.3 (11.6) 44(9.8)
25 (1) 76 (300) 28-32 305 5.8 (12.7) 490107
25 (1) 8.3 (325) 29-33 320 6.2 (13.7) 53 (11.6)
25 (1) 8.9 (350) 29-33 335 6.7 (14.8) 57 (12.6)

1 Typical all weld metal. ? Measure with 0.2% offset. ¥ See test results disclaimer “ To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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ULTRACORE' 91K2M-H PLUS

Low Alloy, All Positions - AWS E91T1-K2M-JH4

KEY FEATURES CONFORMANCES
Innovative design capable of superior toughness at -60°F AWS A5: E91T1-K2M-JH4
in both the as-welded and stress-relieved conditions ABS: AYQ5005A H5
Designed for welding with 75-80% Argon/ Balance CO
Slsned for welding wi °ATE : CWB/CSA: E621T1-M21A5-K2-H4 (E9TT1-M21A6-K2-Hd)
shielding gas
DNV: IV Y50MS H5

H4 diffusible hydrogen levels

Q2 Lot* - Certificate showing actual deposit chemistry Lloyd's Register: ~ 4Y505 H5
and mechanical properties per lot available online

ProTech® foil bag packaging

TYPICAL APPLICATIONS
WELDING POSITIONS Offshore drilling rigs - Ship building
Al - Low temperature - Construction
storage tanks
SHIELDING GAS
75-80% Argon / Balance (O,
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 33Ib (15 kg)
in  (mm) Fiber Spool [Plastic Bag)
0.045 11 ED035378
0.052 (13) ED035379
116 (1.6) ED035380

MECHANICAL PROPERTIES®™

Charpy V-Notch
Yield Strength? Tensile Strength Elongation 1 (ft-1bf)
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% (O, 540 (78) min 620-760 (90-110) 17 min 27 (20) min
Typical Results®

As-Welded with 75% Argon / 25% (Q, 615-630 (89-91) 670-685 (97-99) 23-24 84-88 (62-65) 65-69 (48-51)

Stress Relieved with 75% Ar / 25% (O,

for 1hr @ 620°C [1150°F) 570-585 (83-85) 635-655 (92-95) 24-27 84-88 [62-65)

0 Typical all weld metal. @ Measure with 0.2% offset. © See test results disclaimer
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FLUX-CORED [FCAW-G) WIRE

DEPOSIT COMPQOSITION®

%C %Mn %Si %S %P %Ni
Requirements
AWS A5.29 E91T1-K2M-JH4
015 max 0.50-1.75 0.80 max 0.030 max 0.030 max 1.00-2.00
Typical Results®
As-Welded with 75% Argon / 25% €O, 0.04-0.05 150-1.66 0.30-0.35 0.006-0.012 0.008-0.010 1.44-158
Diffusible Hydrogen
get gt Y gk (mL/100g weld deposit)
Requirements
AWS A5.29 E91T1-K2M-JH4 0.5 max 0.35 max 0.05 max Not Specified 4.0 max
Typical Results®
As-Welded with 75% Argon / 25% (O, 0.04-0.05 0.24-0.27 0.00 0.004-0.005 1-3
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWDY Wire Feed Speed Voltage Approx. Current Melt-Off Rate Deposition Rate Efficiency
Shielding Gas mm (in) m/min (in/min) (volts) [amps) kg/hr (lb/hr) kg/hr (Ib/hr) (%)
19 3/4) 4.40175) 25-28 130 19 (41 1737
19 3/4) 6.4 (250) 27-30 170 26(5.8) 24(6.2)
0.045 in (17 mml 19 3/4) 76 (300) 28-31 195 3.2 (70) 28(6.2)
’ DG‘ ' 19 (3/4) 8.9 350) 29-32 220 3781 33072 89-90
25 (1) 10.2 (400) 29-32 225 4209.2) 3782
25 (1) 1.4 (450) 30-33 245 4700.4) 4.209.2)
25 (1) 12.7 (500) 30-33 265 5.2 (11.5) 46(10.2)
19 (3/4) 3.8 (150) 26 -29 160 21(4.6) 173.8)
19 (3/4) 4.4 175) 26 -29 180 24 (5.4) 2045
19 (3/4) 51(200) 27-30 200 2.8(6.2) 2361
0.052 in (1.3 mm), 19 (3/4) 5.7 (225) 27-30 220 3.2(70) 26(5.8) 82-84
DC+ 19 3/4) 70 [275) 28 -31 255 3.9 (8.5) 3.2 (71
25 (1) 76 (300) 28 -31 230 42093 35 (78)
25 (1) 83 (325) 28 -31 245 4.6 (107 3.8(84)
25 (1) 8.9 350) 29 -32 255 49 (109) 41097
19 (3/4) 3.8 (150) 26 - 29 205 29(6.3) 2462
19 (3/4) 4.40175) 27-30 230 3474 2.8(6.2)
19 3/4) 51(200) 27-30 250 3.8(84) 3.2
116 in (1.6 mm), 19 (3/4) 57 (225) 28 -31 270 43(95) 36(8.0) 83-85
DC+ 19 (3/4) 70 (275) 29-32 305 53 (11.6) 4.4(9.8)
25 76 300) 29-32 305 5.8 (12.7) 490107
25 8.3 (325) 29-32 320 6.2 (137) 5.3 (11.6)
25 (1) 8.9 350) 29-32 335 6.7 (14.8) 5.7 (12.6)

1 Typical all weld metal. ? Measure with 0.2% offset. ¥ See test results disclaimer “ To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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ULTRACORE " 101K3M-H PLUS

Low Alloy, All Positions - AWS E101T1-K3M-JH4

KEY FEATURES CONFORMANCES

Innovative design capable of superior toughness at -60°F in both the AWS A5: E101T1-K3M-JH4
as-welded and stress-relieved conditions

Designed for welding with 75-80% Argon/ Balance CG,
shielding gas

H4 diffusible hydrogen levels

Q2 Lot” - Certificate showing actual deposit chemistry and mechanical ~ TYPICAL APPLICATIONS
properties per lot available online
. Offshore drilling rigs - Ship building
ProTech” foil bag packaging
Low temperature - Construction

storage tanks

WELDING POSITIONS
Al SHIELDING GAS
75-80% Argon / Balance (O,
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 331b 15 kg)
in  (mm) Fiber Spool [Plastic Bag)
0.045 (11 ED035413
0.052 [1.3) ED035414

MECHANICAL PROPERTIES®

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 A5.29 E101T1-K3M-JH4

As-Welded with 75% Ar / 25% (O, 605 (88) min 690-825 (100-120) 16 min 27 (20) min
Typical Results®

As-Welded with 75% Argon / 25% [I]2 695-710 (100-103) 740-765 (108-111) 21-23 55-60 (40-44) 48-53 35-39)

Stress Relieved with 75% Ar / 25% (O,

for 1hr @ 620°C [1150°F) 655-670 (95-97) 720-730 (104-106) 2-23 55-60 (40-44)

0 Typical all weld metal. @ Measure with 0.2% offset. © See test results disclaimer
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements
AWS A5.29 E101T1-K3M-JH4
015 max 0.75-2.25 0.80 max 0.030 max 0.030 max 1.25-2.60

Typical Results®
As-Welded with 75% Argon / 25% CO,

0.04-0.05 1.60-1.71 033-034 0.007-0.008 0.010-0.0m 1.89-217

Requirements

AWS Ab.29 E101T1-K3M-JH4 015 max 0.25-0.65 0.05 max Not Specified 4.0 max
Typical Results®
As-Welded with 75% Argon / 25% (O, 0.04-0.06 0.39-0.44 0.00 0.004-0.005 1-3

TYPICAL OPERATING PROCEDURES

19 3/4) 4.4175) 24-28 120 18(.9) 15064

19 3/4) 6.4 250) 25-29 140 25056) 2208)

. 19 3/4) 76 (300) 26-30 155 31(6.8) 26 6.8
0045 IB[E'J mr, 19 3/4) 8.9 (350) 27-31 170 36 (79) 31(6.8) 85-87

250 10.2 (400) 28-32 185 41(0.0) 35 (78)

250 114 (450) 28-32 200 46007 40(88)

25 127 (500) 29-33 220 51[.3) 44098

19 3/4) 3.8 (150) 26-29 160 21(4.6) 173.8)

19 3/4) 4.4075) 26-29 180 24654 2.0 45)

19 3/4) 51(200) 27-30 200 28(6.2 23(51)
0.052in (1.3 mm), 19 3/4) 57 225) 27-30 220 32070 26658 -84

DC+ 19 3/4) 70 (275) 28-31 255 39(8.5) 3201

250 76 300) 28-31 230 4.2(93) 35(78)

250 83 (325) 28-31 245 46001 38(84)

250 8.9 350) 29-32 255 490109) 41001

1 Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer “ To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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ULTRACORE' 111K3C-H PLUS

Low Alloy, All Positions - AWS E111T1-K3C-JH4

KEY FEATURES CONFORMANCES

Innovative design capable of superior toughness at -60°F AWS A5.29: E101T1-K3M-JH4
in both the as-welded and stress-relieved conditions

Designed for welding with 100% (O, shielding gas
H4 diffusible hydrogen levels

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
storage tanks
WELDING POSITIONS
All
SHIELDING GAS
100% (G,
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 33b (15kg)
in  (mm) Fiber Spool [Plastic Bag)
0.045 (1) ED035419
0.052 [13) ED035420

MECHANICAL PROPERTIES®

Charpy V-Notch
Yield Strength® Tensile Strength Elongation J[ft-1bf)
MPa (ksi) MPa (ksi) (%) -40°C [-40°F) -51°C (-60°F)

Requirements

AWS A5.29 ET11T1-K3C-JH4

As-Welded with 100% (0, 675 (98) min 760-895 (110-130) 15 min 27 20) min -
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 1hr @ 620°C (1150°F) 680-725 (99-105) 740-780 (107-113) 20-25 67-70 (49-52) -

0 Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer

www.lincolnelectric.com | D-92



FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements
AWS A5.29 ETMT1-K3C-JH4
015 max 0.75-2.25 0.80 max 0.030 max 0.030 max 1.25-2.60

Typical Results®
As-Welded with 100% (O,

0.05-0.07 159-173 0.25-0.28 0.007-0.0m 0.008-0.0m 2.41-2.50

Requirements
AWS A5.29 ETMT1-K3C-JH4
0.5 max 0.25-0.65 0.05 max Not Specified 4.0 max

Typical Results®
As-Welded with 100% [02 0.04-012 0.41-0.49 0.00-0.01 0.003-0.004 1-3

TYPICAL OPERATING PROCEDURES

19 (3/4) 4.40179) 25-29 130 19 [41) 1787
19 (3/4) 6.4 250) 27-31 170 26 (5.8) 24(5.2)
0.045 in 011 mm) 19 (3/4) 76 (300) 28-32 195 3.2(70) 2.8(6.2)
D+ ' 19 (3/4) 8.9 350) 28-32 220 3781 33072 89-90
25 (1) 10.2 (400) 28-32 225 4209.2) 37(8.2)
25 (1) 1.4 (450) 29-33 245 4700.4) 4209.2)
25 (1) 12.7 (500) 30-34 265 5.2 (1.5) 46002
19 (3/4) 3.8 (150) 26 -30 160 21(4.6) 173.8)
19 (3/4) 4.4(175) 26 -30 180 2454 2.0 (4.5)
19 (3/4) 51(200) 27-31 200 2.8(6.2) 231
0.052 in (1.3 mm), 19 3/4) 5.7 (225) 27-31 220 3.2(70) 2668 82-84
DC+ 19 3/4) 70 275) 28-32 255 39(85) 320
25 (1) 76 300) 28-32 230 42(93) 35 (78)
25 (1) 8.3 (325) 28-32 245 4.6 0101) 3884
25 (1) 8.9 (350) 29 - 33 255 49 010.9) 41(97)

1 Typical all weld metal. “ Measure with 0.2% offset. ¥ See test results disclaimer “ To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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ULTRACORE" 111K3M-H PLUS

Low Alloy, All Positions - AWS E1T1T1-K3M-JH4

KEY FEATURES CONFORMANCES
Innovative design capable of superior toughness at -60°F in both the AWS A5: ETNT1-K3M-JH4
as-welded and stress-refieved conditions CWB/CSAWA4S:  E761T1-M21A5-K3-H4 (E761T1-K3M-JHd)
Designed for welding with 75-80% Argon/ Balance CO,
shielding gas
H4 diffusible hydrogen levels
02 Lot” - Cer'tificate shoyving actual dgposit chgmistry TYPICAL APPLICATIONS
and mechanical properties per lot available online
ProTech” foil bag packaging Offshore drilling rigs - Ship building
Low temperature - Construction
storage tanks
WELDING POSITIONS
Al
SHIELDING GAS
75-80% Argon / Balance (G,
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 33Ib 15 kg)
in  [mm) Fiber Spool [Plastic Bag)
0.045 (1) ED035417
0.052 (13) ED035418

MECHANICAL PROPERTIES®

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 A5.29 ETT1-K3M-JH4

As-Welded with 75% Ar / 25% (0, 675 (98) min 760-895 (110-130) 15 min 27 (20) min
Typical Results®

As-Welded with 75% Argon / 25% (O, 725-745 (105-108) 770-785 (112-114) 19-20 50-54 (37-40) 47-52 (34-39)

Stress Relieved with 75% Ar / 25% (O,

for 1hr @ 620°C (1150°F) 705-720 (102-105) 765-775 (110-112) 21-22 50-54 (37-40)

1 Typical all weld metal. ? Measure with 0.2% offset. ¥ See test results disclaimer
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements
AWS A5.29 ETNT1-K3M-JH4

015 max 0.75-2.25 0.80 max 0.030 max 0.030 max 1.25-2.60

Typical Results®

As-Welded with 75% Argon / 25% (O, 0.05-0.06 1.59-1.84 0.27-0.34 0.007 0.010-0.0Mm 2.31-2.60

Requirements
AWS A5.29 ET11T1-K3M-JH4

0.5 max 0.25-0.65 0.05 max Not Specified 4.0 max
Typical Results®
As-Welded with 75% Argon / 25% (O, 0.04-0.07 0.45-0.51 0.00 0.004-0.005 3
TYPICAL OPERATING PROCEDURES
19 3/4) 4.4175) 24 -28 120 1.8 (3.9 1534
19 3/4) 6.4 (250) 25-29 140 2.5 (5.6 2.2(4.8)
. 19 3/4) 76 (300) 26 -30 155 31(6.8) 26(5.8)
0.045 IB[E’J mm, 19 3/4) 8.9 350) 27 - 31 170 3.6 (79) 31(6.8) 85-87
25(1) 10.2 (400) 28 - 32 185 41(0.0) 35 (78)
25(1) 1.4 (450) 28 - 32 200 4.6 (101 4.0 (8.8)
25 (1) 12.7 (500) 29-33 220 51M.3) 4.4(9.8)
19 3/4) 3.8 (150) 26 -29 160 21(4.6) 173.8)
19 3/4) 4.4175) 26 -29 180 2464 2.0(45)
19 3/4) 51(200) 27-30 200 2.8(6.2) 2361
0.052in (1.3 mm), 19 3/4) 57 (225) 27-30 220 32(70) 2.6 (5.8) -84
DC+ 19 (3/4) 70 [275) 28 -31 255 3.9 (8.5) 3.2 (71
25(1) 76 (300) 28 -31 230 4.2(03) 35 (78)
25(1) 83 (325) 28 -31 245 46 (107) 3.8(84)
25(1) 8.9 350) 29 -32 255 4.9 (10.9) 41097

1 Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer “ To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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ULTRACORE 121K3M-H PLUS

Low Alloy, All Positions - AWS E121T1-GM-H4

KEY FEATURES CONFORMANCES

Innovative design capable of superior toughness at -60°F AWS A5: E121T1-GM-H4
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 ~ TYPICAL APPLICATIONS
properties per lot available online
o ) Offshore drilling rigs - Ship building
ProTech” foil bag packaging
Low temperature - Construction

storage tanks

WELDING POSITIONS
All SHIELDING GAS
75-80% Argon / Balance (G,
Flow Rate: 40-50 CFH
DIAMETERS / PACKAGING
Diameter 33Ib (15 kg)
in  (mm) Fiber Spool (VFB)
0.045 (1) ED035423
0.052 (1.3) ED035424

MECHANICAL PROPERTIES®™

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 A5.29 E121T1-GM-H4

As-Welded with 75% Ar / 25% (O, 745 (108) min 825-965 (120-140) 14 min
Typical Results®

As-Welded with 75% Argon / 25% (O, 815-840 (118-122) 850-875 (123-127) 17-18 65-67 (48-50) 59-61 (44-45)

Stress Relieved with 75% Ar / 25% (O,

for 1hr @ 620°C (1150°F) 745-765 (108-111) 805-820 (116-119) 18-23 32-37 (23-27)

0 Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements

AWS A5.29 E121T1-GM-H4 Not Specified 0.50% 1.00 max 0.030 max 0.030 max 0.50%
Typical Results®
As-Welded with 75% Argon / 25% Coz 0.06-0.07 1.61-1.80 0.26-0.35 0.007-0.012 0.010-0.07 2.21-2.46

Requirements

AWS A5.29 E121T1-GM-H4 0309 0.209 0109 Not Specified 4.0 max
Typical Results®
As-Welded with 75% Argon / 25% (O, 0.04-0.07 0.58- 0.65 0.00 0.004-0.005 13
TYPICAL OPERATING PROCEDURES
19 3/4) 4.4175) 24-28 120 18 (3.9 1534
19 3/4) 6.4 (250) 25 - 29 140 25(5.6) 2.2(4.8)
. 19 3/4) 76 (300) 26 -30 155 31(6.8) 26(5.8)
0.045 'Bcﬁj mm, 19.3/4) 8.9 350) 7-3 170 36 (79) 31(6.8) 85-87
25 (1) 10.2 (400) 28 -32 185 41(9.0) 35 (78)
25 (1) 1.4 (450) 28 -32 200 46007 4.0 (8.8)
25 (1) 12.7 (500) 29 -33 220 51(11.3) 4.4(9.8)
19 (3/4) 3.8 (150) 26 - 29 160 21(4.6) 173.8)
19 (3/4) 4.4175) 26 - 29 180 24(54) 20045
19 (3/4) 51(200) 27-30 200 2.8(6.2) 23(5])
0.052in (1.3 mm), 19 (3/4) 57 (225) 27-30 220 3.2 (70) 2.6 5.8) 82-84
DC+ 19 (3/4) 70 275) 28 -31 255 39(8.5) 3.2 (7
25 (1) 76 300) 28 -31 230 42(93) 35 (78)
25 (1) 8.3 (325) 28 -31 245 4.6 (101) 3884
25 (1) 8.9 350) 29-32 255 49 (10.9) 41097

0 Typical all weld metal. ? Measure with 0.2% offset. © See test results disclaimer
In order to meet the requirements of the G group, the undiluted weld metal shil have not less than the minimum specified for one or mor eof the elements listed.
& To estimate ESO, subtract /4 in (6.0 mm] from CTWD.
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CORMET"5

Low Alloy, All Position - AWS E81T1-B6C/M

KEY FEATURES CONFORMANCES
= Designed for high strength and improved corrosion AWS5.29 E81T1-B6C/M
resistance with hot hydrogen gas, super-heated steam,
and Sulphur crude oils
= Smooth arc performance in all positions TYPICAL APPLICATIONS
= Piping
WELDING POSITIONS = Steam Generating Power Plant
All

= Pressure Vessels

SHIELDING GAS = Qil Refineries

80% Argon /20% (0,
Flow Rate: 40-50 CFH

DIAMETERS / PACKAGING

1.2 (0.045) CM5-12

MECHANICAL PROPERTIES®

Requirements

AWS E81T1-B6C/M 470 (68)min 550 (80) min 19 min
Typical Results®
As-Welded 600 (87) 690 (100) 22
DEPOSIT COMPOSITION®

Requirements

AWS E81T1-B6C/M 0.05-010 1.20 max 0.50 max 0.030 max 0.030 max
Typical Results® 0.06 0.8 03 0.01 0.01
Requirements

AWS E81T1-B6C/M 4.0-6.0 0.40 max 0.45-0.65 0.3 max
Typical Results” 5 0.01 05 0.05

TYPICAL OPERATING PROCEDURES

1.2 (0.045)

DC+

160-260A / 24-30V

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

25V 15-25 (5/8-1)
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FLUX-CORED [FCAW-G) WIRE

ULTRACORE' 80Ni1C

Low Alloy, Flat & Horizontal - AWS E80T1-Ni1C-JH8

KEY FEATURES

High deposition in the flat and horizontal positions
Excellent operator appeal and slag detachability
Designed for welding with 100% CO, shielding gas
ProTech® foil bag packaging

WELDING POSITIONS

Flat & Horizontal

CONFORMANCES

AWS A5.29: E80T1-M21A4-Ni1-H8

CWB/CSA: E550T1-C1A4-Ni1-H8, E80T1-C1A4-Nil-H8
AWS D1.8: 5/64",3/32"

TYPICAL APPLICATIONS

Structural fabrication

Heavy equipment

Shipbuilding
SHIELDING GAS
100% (O,
Flow Rate: 40-55 CFH
DIAMETERS / PACKAGING
Diameter 501b [22.7kg) 500 Ib (227 kg)
in (mm) Coil Speed-Feed" Drum
5/64 (2.0) ED035766 ED036640
3132 24 ED035767 ED036639
MECHANICAL PROPERTIES!
Yield Tensile Charpy V-Notch
Strength? Strength Elongation J [ft-Ibf)
MPa (ksi) MPa (ksi) % -40°C (-40°F)
Requirements®
AWS A5.29 E80T1-Ni1C-JH8 470 (68) min 550-6390 (80-100) 19 min 27 20) min
Typical Results®
As-Welded with 100% (O, 500-600 (80-87) 630-670 (91-97) 24-28 43-72 (32-53)

"Typical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “As-Welded with 100% CO,, “'To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.
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FLUX-CORED (FCAW-G] WIRE

DEPOSIT COMPOSITION®

Requirements
AWS A5.29 EB0T1-Ni1C-JH8

Typical Results® a B ) - - -
As-Welded with 100% CO, 0.04-0.07 1.32-1.45 0.52-0.59 0.006-0.008 0.013-0.016 0.81-1.03

012 max 1.50 max 0.80 max 0.03 max 0.03 max 0.80-110

Requirements i
015 max 0.35 max Not Specified 8.0 max
AWS AB5.29 E80T1-NiC-IH8 05 max p
i &)
Typical Resuits 0.04-0.09 0.01 0.02-0.03 0.003-0.005 34-5.6

As-Welded with 100% CO,

TYPICAL OPERATING PROCEDURES - Flat & Horizontal

116 in (1.6 mmi. DC+ 3.20128) 23-27 155 22(48) 20044
100% CO. 2501) 6.4 (250) 25-29 250 45[9.9) 4.0(8.8) 84 -89
St 9.5375) 28-32 325 6.8 (149) 6.0 13.2)
) 50 32(125) 23-27 240 35 (78) 31(6.8)
5/64in (2.0 mm), DC+ 57 (225) 2529 350 6.4 014.0) 5502.2) g4- 88
100% (O,
31011/4) 83 329) 27-32 395 8.5 (18.6) 75 16.4)
, 25 01) 3.20128) 27-32 320 5.4M.9) 470103)
3/32in (2.4 mm), DC+
100% CO 1014 51(200) 28-33 450 8.6 19.0) 76 (16.7) 87-89
: 6.4 250) 31-37 580 131(28.8) 1.4 251)

"Typical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “As-Welded with 100% CO,. 'To estimate ESO, subtract 1/4in (6.0 mm] from CTWD.
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ULTRACORE' 8ONi1M

Low Alloy, Flat & Horizontal - AWS E80T1-Ni1M-JH8

KEY FEATURES CONFORMANCES
High deposition in the flat and horizontal positions AWS A5.29: EBOT1-NiTM-JH8
Excellent operator appeal and slag detachability
Designed for welding with 75-80% Argon / balance (G, TYPICAL APPLICATIONS
shielding gas

ProTech” foil bag packaging - Structural fabrication

Heavy equipment
WELDING POSITIONS - Shipbuilding

Flat & Horizontal

SHIELDING GAS

75-80% Argon / balance CO,
Flow Rate: 40-55 CFH

DIAMETERS / PACKAGING

332 24) ED035770 ED036620

MECHANICAL PROPERTIES®

Requirements®
AWS Ab.29 E80T1-NiTM-JH8 470 (68) min 550-690 (80-100) 19 min 27 (20) min

Typical Results®
As-Welded with 75% Ar / 25% CO2 585-535 (85-86) 630-650 (91-94) 27 50-75 (37-57)

Typical all weld metal. PMeasured 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

DEPOSIT COMPOSITION®

Requirements
AWS A5.29 EB0T1-NilM-JH8

Typical Results®
As-Welded with 100% (O,

012 max 1.50 max 0.80 max 0.03 max 0.03 max 0.80-110

0.04-0.06 1.32-136 0.54-0.55 0.004-0.006 0.011-0.012 0.91-1.04

Requirements
AWS A5.29 EB0T1-NiTM-JH8

0.5 max 0.35 max 05 max Not Specified 8.0 max

Typical Results®

As-Welded with 100% O, 0.04-0.06 0.01 0.02 0.004-0.005 29-46

TYPICAL OPERATING PROCEDURES - Flat & Horizontal

25 (1) 3.2 (125) 27-32 340 5.4 (11.9) 47003)

3/32in 2.4 mm), DC+ 87 - 89
75% Ar / 25% CO, 11014 51(200) 27-32 465 8.6 (19.0) 76 (16.7)
6.4 (250) 30-36 620 13128.8) 140257

"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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SAW CONSUMABLES

SUBMERGED ARC




LINCOLNWELD"760°

700 Series Active Flux - EN IS0 14174 — SAMS1; EN IS0 14174 - SA CS1; EN IS0 14174 - SA GS1

KEY FEATURES TYPICAL APPLICATIONS
= Highly active flux for handling rust and mill scale = Single pass welding of mild steel
= Helps resist porosity caused by arc blow = Flat fillet welds with constant voltage power source

= Slow freezing slag for good weld appearance

= Actual (Type 31 certificates for each lot of flux showing chemical
compasition, particle size and moisture level RECOMMENDED WIRES
are available in the certificate center of lincalnelectric.com
Mild Steel

Lincolnweld® L-50°, L-60, and L-61°

PACKAGING
50 Ib (22.7 kg) Plastic Bag ED032799 PRODUCT INFORMATION
Basicity Index: 0.8
Density: 1.2 g/cm?
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %A, %Ca0 % Metal Alloys
Lincolnweld® 760 47 33 17 5 2 2 1 6 max
AWS TEST RESULTSY
Flux/Wire Weld Yield Strength? Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa (ksi) (%) 1 (ft-1bf) @®°C[°F) (A57/A5.23)
L-50° As-welded 440 (64) 550 (80) 30 53 (39) -18 (0) F7A0-EM13K
L-60 As-welded 390 (57) 490 (71) 30 98 (72) -29 (-20) FeA2-EL12
L61° As-welded 410 (59) 530 (77) 28 69 (51) -29 (-20) F7A2-EM12K

(See test results disclaimer “Measured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD" 761

700 Series Active Flux - EN IS0 14174 — SAMS1; EN IS0 14174 - SA CS1; EN IS0 14174 - SA GS1

KEY FEATURES TYPICAL APPLICATIONS

= Manganese alloying and carbon reducing flux designed = Single pass welding of mild steel

to provide superior crack resistance ) .
p P = Large fillets with constant current power sources

= Slow freezing slag for a wide, flat weld

= Excellent resistance to cracking in single
pass applications RECOMMENDED WIRES
= Actual (Type 31) certificates for each lot of flux showing chemical Mild Steel

composition, particle size and moisture level are available in the

b ) X Lincolnweld® L-50°, L-60, and L-61"
certificate center of lincolnelectric.com

Low Alloy Steel
Lincolnweld® L-70

PACKAGING PRODUCT INFORMATION
50 Ib (22.7 kg) Plastic Bag ED032765 Basicity Index: 08
Density: 1.2 g/cm?
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %Al0, %Ti0, %Fe0 % Metal Alloys
Lincolnweld”® 761° 45 19 22 5 2 2 2 1 6 max
AWS TEST RESULTSY
Flux/Wire Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa [(ksi) MPa (ksi) (%) 1 [ft-Ibf) ®°Cc°F) (A5.17/A5.23)
L-50° As-welded 480 (69) 590 (85) 29 45 33) -29 (-20) F7A2-EM13K-H8
L-60 As-welded 440 (64) 530 (75) 29 64 (47) -29 (-20) F7A2-EL12
L61° As-welded 480 (70) 590 (85) 28 54 (40) -29 (-20) F7A2-EM12K-H8
L-70 As-welded 550 (80) 640 (93) 24 58 (43) -18 (0) FSAD-EAT-G

liSee test results disclaimer @Measured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD" 780

700 Series Active Flux - EN1S0 14174 - SA AB1; EN IS0 14174 — SA AR1

KEY FEATURES

= Industry standard for submerged arc welding applications

= Fast freezing slag for easy removal and minimized spilling on circum-

ferential welds

= Recommended for up to three passes when paired with

Lincolnweld L-61

= Excellent bead shape and slag removal

= (ood resistance to moisture contamination for reduced porosity

» Actual (Type 37) certificates for each lot of flux showing chemical
compaosition, particle size and moisture level are available in the

certificate center of lincolnelectric.com

PACKAGING

50 Ib (22.7 kg) Bag
550 Ib (249.5 kg] Steel Drum
3000 Ib (1361 kg) Foil Lined Bulk Bag

FLUX COMPOSITION®
%Si0,
Lincolnweld® 780° 9
AWS TEST RESULTS®™
Flux/Wire Weld
Combination Condition
[-50° As-welded
L-60 As-welded
L-61 As-welded

ED019586
ED032007
ED033188

%Mn0 %Mg0

16 2

Yield Strength®
MPa (ksi)

520 (75)
440 (64)
530 (77)

TYPICAL APPLICATIONS
= Single pass welding of mild steel
= Roundabouts with minimal spillage

= Horizontal position welding

RECOMMENDED WIRES

Mild Steel
Lincolnweld® L-50°, L-60 and L-61°

PRODUCT INFORMATION
Basicity Index: 07
Density: 1.4 g/em’
%CaF, %Na,0 %AL0, %Ca0
n 2 45 1
Tensile Strength Elongation (%) Charpy V-Notch
MPa  (ksi) J[ft-1bf) @°C[°F)
600 (87) 27 65 [(48) -18 [0)
520 (76) 30 88 (65) -18 [0
600 (87) 27 46 (34) -29 (-20)

1See test results disclaimer “Measured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com

SUBMERGED ARC [SAW] FLUX

%Ti0, % Metal Alloys

9 6 max

AWS Classification
(A517/A5.23)

F7A0-EM13K
F7A0-EL12-H8
F7A2-EM12K-H8

E-3 | www.lincolnelectric.com



ce

LINCOLNWELD" 781"

700 Series Active Flux - EN IS0 14174 —SA ZS1

KEY FEATURES TYPICAL APPLICATIONS

= Features fast follow characteristics that allow for uniform
welds at high speeds without undercut or voids

= Single pass welding — on clean plate and
sheet metal up to 4.8 mm (3/16 in) in thickness

= Recommended for high speed, limited pass welding on
clean plate and sheet steel

= Hot water tanks, metal buildings and other
applications requiring high speed welds

= (Good wetting action

= Actual (Type 37) certificates for each lot of flux showing chemical RECOMMENDED WIRES
composition, particle size and moisture level are available in the )
certificate center of lincolnelectric.com Mild Steel

Lincolnweld® L-50°, L-60, and L-61°
Low Alloy Steel

PACKAGING Lincolnweld® L-70
50 Ib (22.7 kg) Bag ED019587
PRODUCT INFORMATION
Basicity Index: 0.8
Density: 15 g/cm?
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %Al0, %Zr0, %Ti0, %Ca0 % Metal Alloys
Lincolnweld® 781° 21 17 4 5 2 4 21 2 1 3 max
AWS TEST RESULTS™
Flux/Wire Weld Yield Strength? Tensile Strength Elongation (%) Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa (ksi) 1 (ft-Ibf) @°C[°F) (A517/A5.23)
L-50° As-welded 530 (77) 610 (89) 29 38 (28) -18 (0] F7A0-EM13K
L-60 As-welded 460 (67) 550 (80) 29 42 (31 -18 (0) F7A0-EL12
L-61° As-welded 530 (77) 610 (89) 28 31 (23) -18 (0) F7A0-EM12K
L-70 As-welded 530 (85) 660 (96) 25 35 (26) -18 (0) F9AO0-EAT-G

liSee test results disclaimer @Measured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD" 842-H"

800 Series Neutral Flux - EN 1SO 14174 — SAFB 155 AC H4

KEY FEATURES TYPICAL APPLICATIONS

= Less than 4 mL of diffusable hydrogen per 100 g of = Semi-submersible production and
deposited weld metal in DC+ polarity exploration platforms

= (onsistent and low temperature impact and CTOD toughness = Fixed, jacket and work platforms

= (apable of welding on multiple arcs = Compliant towers

= Excellent slag detachment = Topside structural applications

= Superior flux particle strength for use in central recavery system = SPAR, FPSO, and FSO applications

= Actual (Type 31 certificates for each lot of flux showing chemical =« Jack up rigs

composition, particle size and moisture level are available in the

certificate center of lincolnelectric.com RECOMMENDED WIRES

Mild Steel Electrode

Lincolnweld® L-S3

Low Alloy Electrodes

Lincolnweld® LA-85, LA-84, LAC-690

PACKAGING
PRODUCT INFORMATION
50 Ib (22.7 kg) Hermetically Sealed Pail ED034371
Basicity Index: 23
Density: 11g/cm?
FLUX COMPOSITION®
%S5i0, %Mn0 %Mg0 %CaF, %Na,0 %Al0, %Ca0 % Metal Alloys
Lincolnweld® 842-H™ 15 2 32 21 2 21 4 1 max
AWS TEST RESULTS®
Flux/Wire Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa (ksi) (%) 1 (ft-Ibf) @°Cc[°F) (A517/A5.23)
L-61 As-Welded 440 (64) 520 (76) 33 318 (234) -51(-60) F7A6-EM12K-H4
Stress Relieved” 370 (53) 480 (70) 38 335 (247) -62 (-80) FoP8-EM12K-H4
L-S3 As-Welded 490 (72) 580 (84) 30 187 (138) -62 (-80) F7A8-EH12K-H4
Stress Relieved” 420 (67) 550 (79) 32 161 (119) -62 (-80) F7P8-EH12K-H4
LA-85 As-Welded 540 (78) 610 (89) 28 171 (126) -62 (-80) F8A8-ENi5-Ni5-H4
Stress Relieved® 510 (74) 600 (87) 30 149 (110) -62 (-80) F8P8-ENi5-Ni5-H4
LA-84 As-Welded 640 (93) 720 [104) 25 140 (103) -62 (-80) F9A8-EF3-F3-H4
Stress Relieved” 610 (89) 700 107) 28 83 (67) -62 (-80) FOP8-EF3-F3-H4
LAC-690 As-Welded 700 (102) 790 (115) 23 139 (95) -73 (-100) F10A10-ECF5-F5-H4

11 See test results disclaimer  Measured with 0.2% offset. ¥ Stress-relieved for 1 hour at 621°C [1150°F)
NOTE: For the most up-to-date AWS certificates of conformance please visit www.lincolnelectric.com
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LINCOLNWELD" 860

800 Series Neutral Flux - EN 1SO 14174 - SA AB1

KEY FEATURES TYPICAL APPLICATIONS

= Industry standard for submerged arc welding = AASHTO Fracture Critical applications with
applications Lincolnweld® L-61° wire

= Excellent operating characteristics in a variety of = Pipe and other double ending applications

eneral welding applications .
g gapp = (eneral purpose structural and multiple pass welds

= (apable of producing weld deposits with
impact toughness exceeding 27 J (20 ft-Ibf)
at -40°C (-40°F) with Lincolnweld® L-61°

» Actual (Type 31) certificates for each lot of flux showing chemical RECOMMENDED WIRES
composition, particle size and moisture level are available in the Mild Steel

certificate center of lincolnelectric.com Lincolnweld” L-61°, LA-71, L-50°, L-60, L-56", L-S3

Low Alloy Steel
Lincolnweld® L-70, LA-75, LA-85

= Storage tanks using L-61° or LA-85

PACKAGING
50 Ib (22.7 kg) Bag ED019589, ED030840*
PRODUCT INFORMATION
*Tested Material
Basicity Index: 1
Density: 1.4 g/em?
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %Al0, %Ca0 %Ti0, % Metal Alloys
Lincolnweld® 860" 19 n 17 12 2 32 2 2 3 max
AWS TEST RESULTSY
Flux/Wire Weld Yield Strength® Tensile Strength Elongation (%) Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa (ksi) 1 (ft-1bf) @°C°R) [A5.17/A5.23)
L-50° As-welded 430 (62) 520 (75) 30 84 (62) -29 (-20) F7A2-EM13K-H4
L-56° As-welded 470 (68) 590 (86) 28 61 (45) -29 (-20) F7A2-EHTIK-H4
L-56° Stress-relieved® 440 (64) 570 (82) 29 80 (59) -29 (-20) F7P2-EHTIK-H4
L-60 As-welded 370 (54) 450 [65) 34 138 (102) -29 (-20) F6A2-EL12-H4
L-61 As-welded 410 (59) 500 (72) 31 58 [43) -40 (-40) F7A4-EM12K-H8
L-61 Stress-relieved” 340 (49) 440 (64) 37 222 (164) -46 (-50) F6P5-EM12K-H8
L-S3 As-welded 500 (73) 590 (86) 28 52 (38) -29 (-20) F7A2-EH12K-H4
LA-71 As-welded 450 (65) 540 (78) 30 10 (87 -29 (-20) F7A2-EM14K-H4
LA-71 Stress relieved® 400 (58) 520 (75) 32 N9 (88) -29 (-20) F7P2-EM14K-H4
=70 As-welded 450 (65) 550 (80) 28 54 (40 -29 (-20) F7A2-EA1-A2-H4
=70 Stress-relieved” 430 (62) 520 [76) 31 47 (35) -29 (-20) F7P2-EA1-A2-H4
LA-75 As-welded 460 (66) 550 (80) 32 107 (79) -29 (-20) F7A2-ENi1K-Ni1-H4
LA-75 Stress-relieved” 410 (60) 540 (79) 30 99 (73) -29 (-20) F7P2-ENi1K-Ni1-H4
LA-85 As-welded 520 (75) 600 (87) 26 38 28) -40 (-40) F8A4-ENi5-Ni5-H4
L3 As-welded 430 [(63) 530 (77) 2 158 (M) -29C (-20) F7AZ-EH12K-H4

liSee test results disclaimer Measured with 0.2% offset. P/Stress-relieved for 1 hour at 621°C [1150°F).
NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD" 865"

800 Series Neutral Flux - EN1S014174 — SAAB1; EN IS0 14174 — SA AR1

KEY FEATURES TYPICAL APPLICATIONS
= General purpose flux designed to weld butt joints and flat and hori- = Butt joints and flat and horizontal fillets
zontal fillets

= Pair with Lincolnweld® L-61" on A516 steels
= When used with Lincolnweld® L-50° or L-61°, it is
capable of producing 480 MPa (70 ksi) tensile strength after stress
relief

RECOMMENDED WIRES
= Small loss of strength when used in the )
stress-relieved congdition Mild Steel
Lincolnweld® L-50°, L-61°, LA-71
= Actual (Type 37) certificates for each lot of flux showing chemical Low Alloy Steel
composition, particle size and moisture level are available in the Lincolnweld® LA-75
certificate center of lincolnelectric.com
PACKAGING PRODUCT INFORMATION
50 Ib (22.7 kg) Bag EDS27857 Basicity Index: 1.0
Density: 13 g/em?
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %AL0, %Ti0, % Metal Alloys
Lincolnweld® 865™ n 1 14 19 2 37 12 3 max
AWS TEST RESULTS®™
Flux/Wire Weld Yield Strength? Tensile trength Elongation (%) Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa (ksi) 1 (ft-Ibf) @°C[°F) [A57/A5.23)
L-50" As-welded 500 (72) 580 (84) 27 53 (39) -29 (-20) F7A2-EM13K-H8
-50° Stress-relieved? 440 (64) 550 (80) 30 28 21) -46 (-50) F7P5-EM13K-H8
L-61° As-welded 480 (70) 570 (83) 22 85 (63) -29 (-20) F7A2-EM12K-H8
L-61 Stress-relieved? 450 (65) 550 (80) 30 17 (86) -29 (-20) F7P2-EM12K-H8
LA-71 As-welded 540 (78) 630 (91 26 73 (54) -29 (-20) F7A2-EM14K-H8
LA-75 As-welded 520 (76) 600 (87) 23 77 (57) -29 (-20) F8A2-ENiTK-G-H8
LA-75 Stress-relieved? 500 (73) 610 (88) 27 79 (58) -29 (-20) F8P2-ENiK-G-H8

(See test results disclaimer “Measured with 0.2% offset. ¥Stress-relieved for 1 hour at 621°C [1150°F).
NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com

E-7 | www.lincolnelectric.com



43

LINCOLNWELD" 880"

800 Series Neutral Flux

KEY FEATURES TYPICAL APPLICATIONS

= (an be used for both joining and hardfacing welding = Applications requiring smooth bead appearance

= Optimal bead appearance when used with solid low alloy steel elec-
trodes with a minimum of 0.20% silicon

= Hardfacing applications

= Use with both solid and flux cored wires
RECOMMENDED WIRES
= Actual (Type 31 certificates for each lot of flux showing chemical

composition, particle size and moisture level are available in the
certificate center of lincolnelectric.com

Low Alloy Steel
Lincolnweld® LA-75, LA-90, LA-100, LAC-B2,
LAC-M2, LAC-Ni2

PACKAGING PRODUCT INFORMATION

50 Ib (22.7 kg) Bag ED027866ED028322 Basicity Index: 2.0

550 Ib (249.5 kg) Steel Drum Density: 14 g/cm?

FLUX COMPOSITION®

%Si0, %Mg0 %CaF, %Na,0 %Al0, %Ca0 %Zr0, % Metal Alloys

Lincolnweld® 880™ 17 27 27 2 16 2 7 5 max

AWS TEST RESULTS"
Flux/Wire Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa [ksi) (%) 1 (ft-1bf) @°C[°F) (A517/A5.23)
LA-75 As-welded 430 (62 530 (77) 30 98 (72 62 (-80) F7A8-ENiITK-Ni1-H8
LA-90 As-welded 540 (79) 640 (93) 28 61 (45) -40 (-40) F8A4-EA3K-A4-H8
LA-100 As-welded 630 (92 700 (101) 28 53 (39) -40 (-40) F9A4-EM2-M2-H8
LAC-B2 Stress relieved?” 480 (70) 590 (85) 26 135 (100 29 (-20) F8P2-ECB2-B2-H8

liSee test results disclaimer Measured with 0.2% offset. P/Stress-relieved for 1 hour at 621°C [1150°F). “Stress-relieved for 1hour at 691°C [1275°F).
NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com

www.lincolnelectric.com |
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SUBMERGED ARC [SAW] FLUX

LINCOLNWELD" 880M

800 Series Neutral Flux - EN IS0 14174 —SAFB1

KEY FEATURES

= Abasic flux which features industry proven results
in multiple pass applications

= (Good deep groove slag removal
= Excellent choice for single arc AC submerged arc welding

= Actual (Type 31 certificates for each lot of flux showing chemical
composition, particle size and moisture level are available in the
certificate center of lincolnelectric.com

PACKAGING
50 Ib (22.7 kg) Plastic Bag ED031853
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF,
Lincolnweld® 880M* 12 1 29 29
AWS TEST RESULTS®™
Flux/Wire Weld Yield Strength® Tensile Strength
Combination Condition MPa [ksi) MPa [ksi)
L-50° As-welded 410 (59) 510 (74)
L-56° As-welded 480 (69) 580 (85)
L-56° Stress-relieved? 400 (58] 540 (78)
L-S3 As-welded 400 (58) 510 (74)
LA-71 As-welded 480 (70) 570 (82)
LA-71 Stress-relieved® 430 (63) 550 (80)
LA-75 As-welded 440 (64) 550 (80)
LA-85 As-welded 520 (76) 610 (88)
LA-85 Stress-relieved? 490 (71) 590 (85)
LA-90 As-welded 580 (84) 680 (99)
LA-90 Stress-relieved? 520 (75) 630 (91)
LA-92 Stress-relieved” 460 (66) 570 (82)
LA-93 Stress-relieved® 510 (74) 610 (88)
LA-100 As-welded 680 (98) 730 (106)
LAC-B2 Stress-relieved® 500 (72) 600 (87)
LAC-Ni2 As-welded 510 (73) 600 (87)
LAC-Ni2 Stress-relieved? 480 (69) 570 (83)

TYPICAL APPLICATIONS

= Tandem arc applications for offshore
fabrication

= Jobs requiring 480 MPa (70 ksi) tensile strength after stress relief

when used with L-56°, L-S3, or LA-71

RECOMMENDED WIRES

Mild Steel
Lincolnweld® L-50°, L-56°, LA-71, L-S3

Low Alloy Steel
Lincolnweld® LA-75, LA-85, LA-90, LA-92, LA-93,
LA-100, LAC-B2, LAC-Ni2

PRODUCT INFORMATION

Basicity Index: 33

Density: 1.2g/cm?
%Na,0 %AL,0, %Ca0

1 18 8
Elongation (%) Charpy V-Notch
J[ft-1bf) @°c[°F)

2 263 (194) -62 (-80)
31 121 (89) -51 [-60)
2 158 (116) -51 [-60)
2 264 (195) -51 [-60)
29 143 (105) -62 (-80)
31 164 (121) -62 (-80)
31 167 (123) -62 (-80)
24 57 [42) -51 (-60)
27 145 (107) -62 (-80)
26 68 (50) 51 (-60)
28 145 (107) 62 (-80)
28 178 (131) -29 [(-20)
26 214 (158) -18 (0)
25 129 (95) -51 (-60)
25 144 (106) -29 (-20)
2 77 [57) -73 (-100)
28 103 (76) -73 (-100)

fSee test results disclaimer Measured with 0.2% offset. B'Stress-relieved for 1 hour at 621°C (1150°F). “Stress-relieved for 1hour at 691°C (1275°F).

NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com

%K.,0

1 Tmax

AWS Classification
(A57/A5.23)

F7A8-EM13K-H8
F7A6-EHTK-H8
F7P6-EH1IK-H8
F7A6-EH12K-H8
F7A8-EM14K-H8
F7P8-EM14K-H8
F7A8-ENIK-Ni1-H8
F7A6-ENi5-Ni5-H8
F7P8-ENi5-Ni5-H8
FOA6-EA3K-A3-H8
F9P8-EA3K-A3-H8
F7P2-EB2R-B2-H8
F7P0-EB3R-B3-H8
FOA6-EM2-M2-H8
F8P2-ECB2-B2-H8
F7A10-ECNi2-Ni2-H8
F7P10-ECNi2-Ni2-H8

E-9 | www.lincolnelectric.com
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LINCOLNWELD" 882"

800 Series Neutral Flux

KEY FEATURES TYPICAL APPLICATIONS

= Designed for a variety of welding applications and is = Single wire or tandem welding

known for providing consistent mechanical properties = Used for welding of stainless, mild and low alloy steel

= Recommended for stainless steel welding and can be paired with

: Excellent f Itipl fillet weld
both mild and low alloy steel electrodes * Excelient for multiple pass fiflet welds

= Smooth bead appearance

RECOMMENDED WIRES
= Actual (Type 37 certificates for each lot of flux showing chemical
composition, particle size and moisture level are available in the Mild Steel
certificate center of lincolnelectric.com Lincolnweld® L-50°, L-56°, L-60, L-61°, LA-71, L-S3
Low Alloy Steel
PACKAGING Lincolnweld” L-70, LA-75, LA-85, LA-92, LA-93, LAC-Ni2
50 Ib (22.7 kg) Bag ED027859
PRODUCT INFORMATION
Basicity Index: 1.6
Density: 1.2 g/cm?
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %AL0, %Ca0 %Zr0, % Metal Alloys
Lincolnweld® 882" 16 1 22 24 2 24 1 7 3 max
AWS TEST RESULTSY
Flux/Wire Weld Yield Strength® Tensile Strength Elongation (%) Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa (ksi) 1 (ft-bf) @°C°F) (A517/A5.23)
L-50° As-welded 420 (61 520 (76) 29 130 (96) -51 (-60) F7A6-EM13K-H8
L-56° As-welded 500 (73) 600 (87) 28 92 (68) -40 (-40) F7A4-EHTIK-H8
L-56° Stress-relieved” 420 (61) 560 (81) 30 47 (35) -46 (-50) F7P5-EHTIK-H8
L-60 As-welded 370 (54) 460 (67) 32 207 [153) -51 (-60) F6A6-EL12-H8
L-61° As-welded 400 (58) 500 (72) 31 190 (140) -51 (-60) F7A6-EM12K-H8
L-S3 As-welded 410 (60) 520 (76) 28 130 (96) -51 (-60) F7A6-EH12K-H8
LA-71 As-welded 480 (69) 570 (82) 31 61 [45) -51 (-60) F7A6-EM14K-H8
LA-71 Stress-relieved” 430 (62) 550 (80) 32 70 (52) -51 (-60) F7P6-EM14K-H8
L-70 Stress-relieved” 450 (65) 550 (80) 30 76 (56) -40 (-40) F7P4-EA1-A2-H8
LA-75 As-welded 430 (62) 540 (79) 32 133 (98] -40 (-40) F7A4-ENIK-Ni1-H8
LA-85 As-welded 510 (74) 610 (88) 25 88 (65) -40 (-40) F7A4-ENi5-Ni5-H8
LA-85 Stress-relieved” 500 (73) 590 (86) 26 102 (75) -40 (-40) F7P4-ENi5-Ni5-H8
LA-92 Stress-relieved® 520 (75) 610 (89) 27 83 (67 -29 (-20) F7P2-EB2R-B2-H8
LA-93 Stress-relieved” 610 (88) 700 (107) 23 214 (158) -18 (0) F9P0-EB3R-B3-H8
LAC-Ni2 As-welded 570 (83) 660 (95) 20 72 (53) -40 (-40) F8A4-ECNi2-Ni2-H8
LAC-Ni2 Stress-relieved” 500 (73) 600 (87) 25 100 (74) -40 (-40) F7P4-ECNi2-Ni2-H8

ISee test results disclaimer “Measured with 0.2% offset. PStress-relieved for 1 hour at 621°C [1150°F). “Stress-relieved for 1 hour at 691°C [1275°F).
NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com

www.lincolnelectric.com | E-10
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LINCOLNWELD" 888"

800 Series Neutral Flux - EN IS0 14174 —SAFB1

KEY FEATURES RECOMMENDED WIRES

= Designed for deep groove slag removal in critical applications Mild Steel
Lincolnweld® L-50°, L-56°, L-S3, L-61°, LA-71

= Low H4 diffusible hydrogen levels
Low Alloy Steel

= Charpy V-Notch and CTOD test results available for most Lincolnweld® L-70, LA-75, LA-84, LA-85, LA-90, LA-100,
alloy systems LAC-Ni2, LAC-B2, LAC-690
= Actual (Type 31 certificates for each lot of flux showing chemical
composition, particle size and moisture level are available in the PRODUCT INFORMATION
certificate center of lincolnelectric.com
Basicity Index: 2.2
Density: 13¢g/cm?
PACKAGING TYPICAL APPLICATIONS
50 Ib 22.7 kg) Plastic Bag ED031596 = Excellent operation with = Structural fabrication
2600 Ib (1179 kg] Foil Lined Bulk Bag ED0334390 multiple arcs R
= Shipbuilding
= (Offshore
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %Al0, %Ca0 %Fe0 %K,0 % Metal Alloys
Lincolnweld” 888™ 18 1 27 25 2 19 5 1 2 3 max
AWS TEST RESULTSY
Flux/Wire Weld Yield Strength® Tensile Strength Elongation (%) Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa (ksi) 1 (ft-Ibf) ®°Cl°F) (A57/A5.23)
L-50" As-welded 430 (62) 540 (78) 31 122 (90) -62 [-80) F7A8-EM13K-H4
L-50° Stress-relieved® 370 (53) 510 (74) 32 187 (138) -62 [80] F6P8-EM13K-H4
L-56" As-welded 510 (74) 610 (88) 29 71 (52) -51 (-6 F8A6-EHTIK-H4
L-56" Stress-relieved® 410 (59) 540 (79) 32 18 (87) -62 [80] F7P8-EHTIK-H4
L-61° As-welded 420 [61) 520 (75) 31 121 (89) -51 (-60) F7A6-EM12K-H4
-S3 As-welded 480 (70) 570 (83) 3 70 (52) -62 (-80) F7A8-EH12K-H4
-S3 Stress-relieved® 370 (54) 510 (74) 33 165 (122) -62 (-80) F6P8-EH12K-H4
LA-71 As-welded 520 (75) 610 (89) 28 68 (50) -51 (-60) F7A6-EM14K-H4
LA-71 Stress-relieved® 410 (60) 540 (78) 32 134 (99) -62 (-80) F7P8-EM14K-H4
L-70 As-welded 510 (74) 600 (87) 29 60 (45) -40 (-40) F7A4-EAT-A2-H4
L-70 Stress-relieved® 470 (69) 570 (83) 31 126 (93) -40 (-40) F7P4-EA1-A2-H4
LA-75 As-welded 470 (68) 580 (84) 31 122 (90) -62 (-80) F7A8-ENi1K-Ni1-H4
LA-84 As-welded 630 (92) 720 (105) 23 77 (57) -62 [-80) F9A8-EF3-F3-H4
LA-84 Stress-relieved® 580 (84) 670 (98) 26 34 25) -51 [-60) F8P6-EF3-F3-H4
LA-85 As-welded 540 (78) 640 (92) 26 79 (58) -51 [-60) F8A6-ENib-Ni5-H4
LA-85 Stress-relieved® 500 (72) 590 (86) 27 76 (56) -51 [-60) F7P6-ENi5-Ni5-H4
LA-90 As-welded 610 (89) 700 (102) 26 56 (47) -51 (-60) F9A6-EA3K-A3-H4
LA-100 As-welded 690 (100) 760 (1) 25 61 [45) -40 (-40) F10A4-EM2-M2-H4
LAC-Ni2 As-welded 540 (78) 630 (92) 20 56 (42) -62 [-80) F8A8-ECNi2-Ni2-H8
LAC-Ni2 Stress-relieved? 480 (70) 580 (84) 27 64 (47) -73 (-100) F7P10-ECNi2-Ni2-H8
LAC-690 As-welded 800 (16) 860 (124) 22 91 (67) -73 (-100) F1A10-ECG-G-H4
LAC-690 Stress-relieved® 707 (103) 776 (113) 21 51 (37) -51 [-60) F1P6-ECG-G-H4

1See test results disclaimer “Measured with 0.2% offset. ¥Stress-relieved for 1 hour at 621°C [1150°F). “Stress-relieved for 1 hour at 691°C [1275°F).
NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD" 8500"

800 Series Neutral Flux - EN IS0 14174 —SAFB1

KEY FEATURES TYPICAL APPLICATIONS

= (apable of providing impact properties necessary = Fabrication of offshore drilling platforms

for thick weld joints from root to cap pass « Multiple pass welding

= QOperates well on AC and multiple arcs with good resistance to nitro-

gen porosity = Single and multiple arc welding

= (apable of producing weld deposits with

impact properties exceeding 27 J (20 ft-Ibf) RECOMMENDED WIRES
at -62°C (-80°F)

) . . Mild Steel
(TOD data available for this flux with many alloy systems ; . . .
) v atoysy Lincolnweld® L-50°, L-56°, L-61°, L-53, LA-71
= Actual (Type 31) certificates for each lot of flux showing chemical Low Alloy Steel
composition, particle size and moisture level are available in the Lincolnweld® LA-85, LA-90, LA-92
certificate center of lincolnelectric.com
PACKAGING PRODUCT INFORMATION
50 Ib 22.7 kg) Plastic Bag ED031854 Basicity Index: 29
Density: 13 g/cm?
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %Al,0, %Ca0 %K,0 %Ti0, % Metal Alloys
Lincolnweld® 8500™ 3 1 30 24 2 19 8 1 1 1max
AWS TEST RESULTSY
Flux/Wire Weld Yield Strength? Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa [ksi) MPa [ksi) (%) 1 [ft-Ibf) @°Cl°F) (A5.7/A5.23)
L-50° As-welded 430 (63) 520 (76) 32 129 (95) 62 (-80) F7A8-EM13K-H8
L-56° As-welded 470 (68) 570 (82) 31 132 (97) -62 (-80) F7A8-EHTK
56" Stress-relieved? 430 (62) 540 (79) 33 151 (1) 62 (-80) F7P8-EHTIK
L-61 As-welded 400 (58) 480 (70) 31 168 (124) -51 [-60) F7A6-EM12K-H8
L-S3 As-welded 460 (67) 570 (82) 29 91 (67) 62 (-80) F7A8-EH12K-H8
L-70 As-welded 450 (65) 520 (75) 29 21 (156) -40 (-40) F7A4-EA1-G-H8
LA-71 As-welded 450 (66) 550 (80) 30 155 (115) 62 (-80) F7A8-EM14K-H8
LA-71 Stress-relieved® 420 (61) 520 (75) 32 220 [(162) -62 (-80) F7P8-EM14K-H8
LA-85 As-welded 510 (74) 590 (86) 29 155 (114) 62 (-80) F8A8-ENi5-Ni5-H8
LA-85 Stress-relieved? 500 (72) 590 (85) 28 134 (99) -51 (-60) F7P6-ENi5-Ni5-H8
LA-90 As-welded 670 (97) 590 (85) 24 84 (62) 29 (-20) F9A2-EA3K-A3-H8
LA-92 Stress-relieved” 550 (80) 640 (93) 26 209 (154) 18 (0) F8P0-EB2-B2-H8

1See test results disclaimer PMeasured with 0.2% offset. PStress-relieved for 1 hour at 621°C [1150°F). “Stress-relieved for 1 hour at 691°C [1275°F).
NOTE 1: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com NOTE 2: This product contains micro-alloying elements.
Additional information available upon request.

www.lincolnelectric.com | E-12
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LINCOLNWELD' MIL800-H"

800 Series Neutral Flux - EN IS0 14174 —SAFB1

KEY FEATURES TYPICAL APPLICATIONS

= (apable of providing industry leading H2 diffusible = HY-80 and HSLA-80 steels with Lincolnweld® LA-100 wire

hydrogen levels = Horizontal and flat fillet welds

= Designed for low temperature applications + Single and multiple arc welding

= Recommended for both single and multiple arc welding

of both butt and fillet welds = High strength or highly restrained weldments where

delayed cracking is a concern
= Actual (Type 31 certificates for each lot of flux showing chemical
composition, particle size and moisture level are available in the
certificate center of lincolnelectric.com

RECOMMENDED WIRES
Mild Steel
PACKAGING Lincolnweld® L-S3, LA-71
50 1b 227 kg] Low Allay Steel
Hermetically Sealed Foil Bag ED035892 Lincolnweld” LA-75, LA-85, LA-90, LA-93, LA-100
PRODUCT INFORMATION
Basicity Index: 3.2
Density: 13 g/cm?
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %A10, %Ca0 %K.,0 % Metal Alloys
Lincolnweld® MIL800-H™ 13 1 34 23 1 16 8 1 1max
AWS TEST RESULTS®™
Flux/Wire Weld Yield Strength? Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa [ksi) (%) 1 (ft-Ibf) @°C[°F) [A5.17/A5.23)
L-S3 As-welded 500 (73] 610 (88) 27 76 (56) -62 (-80) F7A8-EH12K-H2
-3 Stress-relieved? 440 (64) 570 (82) 30 N8 (87) -62 (-80) F7P8-EH12K-H2
LA-71 As-welded 470 (68) 570 (82) 30 163 (120) -51 (-60) F7A6-EM14K-H2
LA-71 Stress-relieved? 420 (61) 540 (79) 32 193 (140) -51 (-60) F7P6-EM14K-H2
LA-75 As-welded 460 (67) 560 (82) 30 156 (115) -62 (-80) F7A8-ENITK-Ni1-H2
LA-85 As-welded 570 (82) 660 (95) 25 108 (80) -62 (-80) F8A8-ENi5-Ni5-H2
LA-85 Stress-relieved® 540 (78) 630 (92) 26 83 (61 -62 (-80) F8P8-ENi5-Ni5-H2
LA-90 As-welded 620 (90) 710 (103) 26 77 (57) -51 (-60) FIAB-EA3K-A3-H2
LA-90 Stress-relieved® 590 (86) 690 (100) 26 84 (62) -51 (-60) FIP6-EA3K-A3-H2
LA-93 Stress-relieved®” 580 (84) 690 (99) 23 34 (25) -29 (-20) F9P2-EB3R-B3R-H2
LA-100 As-welded 670 (97) 780 (112) 25 107 (79) -51 (-60) F10A6-EM2-M2-H2
LAC-690 As-welded 750 (109) 830 (120) 21 121 (90) -51 (-60) F11A6-ECG-G-H4

1See test results disclaimer @Measured with 0.2% offset. E/Stress-relieved for 1 hour at 621°C (1150°F). “Stress-relieved for 1hour at 691°C [1275°F).
NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD® 812-SRC"

800 Series Neutral Flux - EN IS0 14174 —SAFB1

KEY FEATURES TYPICAL APPLICATIONS
= (arbon-neutral flux designed to provide = QOffshore applications with extended
excellent mechanical properties after extended stress-relief post-weld heat treatment (PWHT)
= Smooth bead appearance and excellent slag release = Quench and tempered steels such as AlSI 4130, 8620,

= Excellent resistance to moisture pick up and similar chemistries
» Actual (Type 31) certificates for each lot of flux showing chemical
compaosition, particle size and moisture level are available in the RECOMMENDED WIRES
certificate center of lincolnelectric.com
Low Alloy Electrodes
Lincolnweld® LA-84

PRODUCT INFORMATION
PACKAGING
50 Ib (22.7 kg) Plastic B ED034171 Basicity Index: 22
kgl Flastic bag Density: 13 g/cm?
FLUX COMPOSITION"
%Si0, %Mn0 %Mg0 %CaF,
Lincolnweld® 812-SRC™ 16 3 30 19
%Na,0 %Al0, %Ca0 % Metal Alloys
Lincolnweld® 812-SRC™ 2 22 4 3 max
AWS TEST RESULTSY
Flux/Wire Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa [(ksi) MPa [(ksi) (%) 1 [ft-Ibf) @°Cl°F) (A517/A5.23)
LA-84 As-welded 680(98) 810(117) 21 81(60) -51° (-60°) F10A6-EF3-F3-H4
LA-84 As-welded 680(98) 810(117) 21 81(60) -51° (-60°) F10A6-EG-F3-H4
LA-84 Stress-relieved 650(94) 7400107) 25 73(54) -51° (-60°) F10P6-EF3-F3-H4
LA-84 Stress-relieved 650(94) 7400107) 25 73(54) -51° (-60°) F9P6-EF3-F3-H4
AK-10 Stress-relieved 660 (95) 750 (108) 25 55 [41) -40° (-409) F10P4-EG-G-H4

lSee test results disclaimer PMeasured with 0.2% offset. NOTE 1: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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SUBMERGED ARC [SAW] FLUX

LINCOLNWELD 960

900 Series Neutral Flux - EN 15014174 - SA AB1

KEY FEATURES TYPICAL APPLICATIONS

= Low cost, general purpose flux designed to weld butt joints = Single and multiple pass welding

and both single and multiple pass fillets = Fillet and butt welds with unlimited plate thickness

= Aversatile, cost-effective flux that can be used with many

= (an weld steel with heavy scale or rust
alloy systems

when used with Lincolnweld® L-50° wire
= (an be used on weathering steels when combined
with Lincolnweld® LA-75

RECOMMENDED WIRES
= Actual (Type 31 certificates for each lot of flux showing chemical
composition, particle size and moisture level are available in the Mild Steel
certificate center of lincolnelectric.com Lincolnweld” L-50°, L-61°, LA-71

Low Alloy Steel
Lincolnweld® LA-75, LA-85, LA-93, LA-100

PACKAGING PRODUCT INFORMATION

50 Ib (22.7 kg) Bag ED022412, ED030841* Basicity Index: 11

*Tested Material Density: 14 g/sz
AWS D1.8 AND FEMA 353

Approved when paired with the following wires:
+ 3/32-5/32 in 2.4-4.0 mm) Lincolnweld® L-56°
+ 3/32-5/32 in (2.4-4.0 mm) Lincolnweld® LA-85

FLUX COMPOSITION®
%S5i0, %Mn0 %Mg0 %CaF, %Na,0 %Al0, %Ca0 %Ti0, % Metal Alloys

Lincolnweld® 960° 21 10 21 10 2 31 1 1 3 max
AWS TEST RESULTS®™

Flux/Wire Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa [ksi) MPa [ksi) (%) 1 (ft-1bf) @°C[°F) (A57/A5.23)
L-50° As-welded 460 (66) 570 (83) 27 58 [43) -29 (-20) F7A2-EM13K-H4
L-56 As-welded 460 (67) 590 (86) 29 65 (48) -29 (-20) F7A2-EH1IK-H4
LA-71 As-welded 460 (66) 570 (82) 29 44 (32) -29 (-20) F7A2-EM14K-H4
LA-71 Stress-relieved? 420 (61) 540 (79) 31 89 (66) -29 (-20) F7P2-EM14K-H4
LA-75 As-welded 480 (69) 600 (87) 30 76 (56) -29 (-20) F7P6-ENi1K-Ni1-H4
LA-75 Stress-relieved? 420 (61) 550 (80) 29 53 (39) -51 (-60) F8A2-ENiTK-Ni1-H4
LA-85 As-welded 520 (76) 640 (93) 24 57 [42) -29 (-20) F7P5-ENi5-G-H4
LA-85 Stress-relieved? 500 (73) 610 (88) 25 39 29) -46 (-50) F8A2-ENi5-G-H4
LA-100 As-welded 680 (99) 740 (108) 25 33 (24) -40 (-40) F10A4-EM2-G-H4

lISee test results disclaimer Measured with 0.2% offset. P'Stress-relieved for 1 hour at 621°C (1150°F). “Stress-relieved for 1hour at 691°C [1275°F).
NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com

E-15 | www.lincolnelectric.com



LINCOLNWELD" 980"

900 Series Neutral Flux - EN IS0 14174 —SAAB 1, EN IS0 14174 — SA AR1

KEY FEATURES TYPICAL APPLICATIONS

= Combines many of the features of the 700 and 800 = Single and multiple pass
series fluxes submerged arc welding

= Exceptional resistance to flash-through and porosity caused by arc = General purpose fabrication

blow in a variety of applications « Fillet welds

= Especially high productivity when used with

Lincolnweld” LC-72 wire RECOMMENDED WIRES

= Actual (Type 31 certificates for each lot of flux showing chemical
composition, particle size and moisture level are available in the
certificate center of lincolnelectric.com

Mild Steel

Lincolnweld® L-50°, L-61°, LC-72
Low Alloy Steel

Lincolnweld® LA-75, LAC-Ni2

PACKAGING PRODUCT INFORMATION
50 Ib (227 kg) Bag ED027861 Basicity Index: 0.6
Density: 1.4 g/em’
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na,0 %AlL0, %Ti0, % Metal Alloys

Lincolnweld® 980™ n 14 2 12 2 47 7 4 max

AWS TEST RESULTS®

Flux/Wire Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa [ksi) (%) 1 (ft-1bf) @°C[°F) (A517/A5.23)
L-50° As-welded 430 (63) 540 (78) 31 43 (32) -29 (-20) F7A2-EM13K-H8
L-61° As-welded 430 (63) 530 (77) 31 37 27) -29 (-20) F7A2-EM12K-H8
LC-72 As-welded 450 (65) 540 (78) 28 43 (32) -29 (-20) F7A2-EC1-H8
LA-75 As-welded 510 (74) 600 (87) 28 61 (45) -29 (-20) F7A2-ENi1K-Ni1-H8
LAC-Ni2 As-welded 540 (79) 630 (91) 25 Mo (81) -29 (-20) F8A2-ECNi2-Ni2-H8

f1See test results disclaimer Measured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD® WTX"

Neutral Flux - ENI1SO 14174 - SA AB1

KEY FEATURES TYPICAL APPLICATIONS

= Neutral submerged arc welding flux designed to = Wind tower base
meet the specific requirements of wind tower

) L = Wind tower door frame
welding applications

= Recommended for use with Lincolnweld® L-61° electrode

on both longitudinal and circumferential seam welds

RECOMMENDED WIRES
= (apable of producing weld deposits with impact properties exceeding

27 ) (20 ft-1bf] at -62°C (-80°F) Mild Steel
Lincolnweld® L-61°

Low Alloy Steel
Lincolnweld® L-70

= Smooth bead profile to achieve excellent toe angles, tie-in, and bead
appearance on interior and exterior applications

» Actual (Type 37) certificates for each lot of flux showing chemical
composition, particle size and moisture level are available in the
certificate center of lincolnelectric.com

PRODUCT INFORMATION
PACKAGING Basicity Index: 14
Density: 1.2 g/lcm?
50 Ib (22.7 kg) Plastic Bag ED032990
FLUX COMPOSITION®
%Si0, %Mn 0, %Mg0 %CaF, %Na0 %AL0, %Ca0 W10, %Fe0 %K,0 %Ti0,
Lincolnweld® WTX™ 21 9 23 13 2 25 5 1 2 1 1
AWS TEST RESULTS®
Flux/Wire Weld Vield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa (ksi) (%) 1 ft-1bf) @°C[°) (A5.17/A5.23)
L-61 As-welded 430 (63) 540 (78) 31 84 (62) -62 (-80) F7A8-EM12K-H8
LA-71 As-welded 560 (82) 630 (92) 28 56 [41) -51 [-60) F7A6-EM14K-H8
LA-81 As-welded 600 (87) 700 [102) 27 88 [65) -51 (-60) FOTA6-EG-H8
L-70 As-welded 510 (74) 600 (87) 26 29 (22) -40 [-40) F8A4-EA1-A3-HB
LA-75 As-welded 560 (82) 650 (94) 27 131 (97) -40 (-40) F7AG-ENITK-G-H8

1See test results disclaimer “Measured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD' 761-PIPE”

Flux for Seam Welding of Pipe - EN1S0 14174 — SAMS1; EN IS0 14174 — SA CS1; EN IS0 14174 = S A GS1

KEY FEATURES TYPICAL APPLICATIONS

= Features the chemical composition of 761 with a particle size = Single and multiple arc welding

optimized for seam welding = Longitudinal seam welding of API grade pipe

= Low-melting slag system produces wide flat welds with superior

resistance to cracks and pockmarking = Spiral seam welding of API grade or water pipe

= (an handle up to 5 arcs or 5,000 amps

RECOMMENDED WIRES
» Actual (Type 37) certificates for each lot of flux showing chemical
composition, particle size and moisture level are available in the Mild Steel
certificate center of lincolnelectric.com Lincolnweld® L50, L-60, L-61°
PACKAGING
50 Ib (22.7 kg) Plastic Bag ED032797
2600 Ib (1179 kg) Foil Lined Bulk Bag ED032768 PRODUCTINFORMATION
Basicity Index: 0.8
Density: 1.2 g/cm?
FLUX COMPOSITION®
%Si0, %Mn.0, %Mg0 %CaF, %Na0 %AL0, %Ti0, %Fe0 % Metal Alloys
Lincolnweld® 761-Pipe™ 45 19 22 5 2 2 2 1 6 max
AWS TEST RESULTSY
Flux/Wire Weld Vield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa [ksi) (%) 1 (ft-Ibf) @°Cc[°F) (A5.17/A5.23)
L-61° As-welded 490 (70) 580 (85) 28 54 (40) -29 (-20) F7A2-EM12K-H4
L-50 As-welded 420 (62) 550 (80) 31 86 (63) -29 (-20) F7A2-EM13K-H4
L-60 As-welded 430 (63) 540 (78) 30 86 (63) -29 (-20) F7A2-EL12-H4

liSee test results disclaimer Measured with 0.2% offset. ~ NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD" P223"

Flux for Seam Welding of Pipe - EN1S0 14174 —SA AB1

KEY FEATURES TYPICAL APPLICATIONS

= Industry standard for pipe welding on up to = Pipe welding up to X80 grade pipe
X .
80 grade pipe = Two run welding applications for pipe fabrication

= Fast freezing and easily removable slag for excellent ) . )
g Y g = Multiple pass welding for general construction

bead profile
= (an be used for welding with up to three arcs
RECOMMENDED WIRES
= Actual (Type 31 certificates for each lot of flux showing chemical )
composition, particle size and moisture level are available in the M'“_j Steel . . i
certificate center of lincolnelectric.com Lincolnweld” L-56, L-61", LA-71, L-53

Low Alloy Steel
Lincolnweld® L-70, LA-90

PACKAGING PRODUCT INFORMATION
50 Ib (22.7 kg) Plastic Bag ED032764 ED032767 Basicity Index: 15
2600 Ib (1179 kg] Foil Lined Bulk Bag Density: 1.2g/cm?
FLUX COMPOSITION®
%S5i0, %Mn0 %Mg0 %CaF, %Na0 %Al0, %Ca0 %Ti0, %K,0 %Fe0 % Metal Alloys
Lincolnweld” P223™ 23 4 21 21 2 20 4 2 1 1 3 max
AWS TEST RESULTS®™
Flux/Wire Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa [ksi) MPa [ksi) (%) 1 (ft-Ibf) @°C°R) (A517/A5.23)
L-56° As-welded 500 (73) 620 (90) 30 68 (50) -51 [-60) F7A6-EHTIK-H8
L-56° Stress-relieved® 540 (65) 580 (84) 30 66 (49) 51 (-60) F7P6-EHTIK-H8
L-61° As-welded 430 (63) 530 (77) 31 126 (93) 40 (-40) F7A4-EM12K
LA-71 As-welded 480 (69) 570 (83) 29 94 (69) -40 (-40) F7A4-EM14K-H8
LA-71 Stress-relieved” 410 (60) 540 (78) 32 76 (56) 51 (-60) F7P6-EM14K-H8
L-S3 As-welded 460 (67) 570 (82) 30 88 (65) 62 (-80) F7A8-EH12K-H8
L-70 As-welded 550 (80] 650 (94) 25 53 (39) 29 (-20) F8A2-EA1-A2
LA-90 As-welded 630 (91) 720 (105) 25 60 (44 -18 (0) F9AQ-EA3K-G

1See test results disclaimer “Measured with 0.2% offset. UStress-relieved for 1 hour at 621°C [1150°F).
NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD® LPX8ON"

Flux for Seam Welding of Pipe - EN1S014174-SAAB1

KEY FEATURES TYPICAL APPLICATIONS

= Anitrogen limiting flux designed for seam welding of pipe = Single or multiple arc welding

= Recommended for longitudinal seam welding on a range of = Longitudinal welding of pipe
pipe steels

= Less than 5mL/100g of diffusible hydrogen in the weld deposit with
both copper coated and non-copper coated (Emergence] welding wire

RECOMMENDED WIRES
= Actual (Type 31 certificates for each lot of flux showing chemical )
composition, particle size and moisture level are available in the M'lt_j Steel . . . N
certificate center of lincolnelectric.com Lincolnweld” L-61", Lincolnweld” Emergence™ 61

Low Alloy Steel
Lincolnweld® L-70, LA-81, Lincolnweld® Emergence™ 70, 81

PRODUCT INFORMATION
Basicity Index: 1.2
PACKAGING Density: 11g/cm?
50 b (22.7 kg) Plastic Bag ED036786 ED036839
2600 Ib (1179 kg Fail Lined Bulk Bag
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na0 %AL0, %Ca0 W20, %Fe0 %Fe,0, %Ti0,
Lincolnweld® LPX80ON™ 23 12 17 12 4 24 5 2 2 3 1
AWS TEST RESULTS™
Flux/Wire Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch .
Combination Condition MPa (ki) MPa (ksi) (%) 1 [ft-1bf) @°CR AWS Classification
L-61° As-welded 540 (78) 630 (92) 28 35 (26) -29 (-20) F6TA2-EM12K-H8
L-70 As-welded 510 (74) 620 (90) 26 61 (45) -29 (-20) F8TA2-EA1-H8
LA-81 As-welded 560 (82) 650 (94) 25 50 (37) -51 (-60) F8TA6-EA2TIB-H8

1See test results disclaimer “Measured with 0.2% offset.
NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD SPX80"

Flux for Seam Welding of Pipe - EN1S014174-SAAB1

KEY FEATURES

= Designed to meet the specific requirements of spiral pipe seam weld-

TYPICAL APPLICATIONS

= Spiral pipe mills

SUBMERGED ARC [SAW] FLUX

= Two run welding

ing of API X i icati
ing of up to 80 grade pipe « Weld up to API X80 pipe applications
= High speed welding capability for increased productivity
= (apable of producing weld deposits with impact properties exceeding
27 20 ft-Ibf) at -51°C (-60°F) with
Lincolnweld” LA-81
= Smooth bead profile achieves optimal appearance on both inner and
outer diameter welds RECOMMENDED WIRES
= Self-peeling slag allows for clean and easy slag removal for Mild Steel
reliable non-destructive testing results Lincolnweld® L-61°
= Actual (Type 31) certificates for each lot of flux showing chemical Low Alloy Stee@l
composition, particle size and moisture level are available in the Lincolnweld"L-70, LA-81, LA-90
certificate center of lincolnelectric.com
PACKAGING PRODUCT INFORMATION
50 Ib (22.7 kg) Plastic Bag ED032960 Basicity Index: 12
2600 lb (179 kg] Foil Lined Bulk Bag ED033319 Density: 1.2 g/cm?
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na0 %Al,0, %Ca0 %Zr0, %Fe0 %Ti0,
Lincolnweld® SPX80™ 21 9 21 4 1 3 2 1 1
AWS TEST RESULTS" - TWO RUN
Flux/Wire Steel Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Type Condition MPa (ksi) MPa (ksi) (%) 3 [ft-Ibf) ®°C[°F) (A5.17/R5.23)
L-61° A131 As-welded 400 (67) 600 (86) 30 45 (33) -18 (0) F7TA0-EM12K-H8
L-70 X65 As-welded 560 (82) 650 (94) 26 88 (65) -40 (-40) F8TA4G-EAT-H8
LA-90 X80 As-welded 570 (83) 690 (100) 27 72 [53) -40 (-40) FOTA4G-EA3K-H8
LA-75 A31 As-welded 470 (68) 640 (93) 27 52 (38) -18 (0) F7TAQ-ENiTK
LA-81 X80 As-welded 550 (80) 640 (93] 28 40 29) -40 (-40) FO9TA6G-EA2TIB

(1See test results disclaimer “Measured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com

E-21
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LINCOLNWELD® SPX8ON"

Flux for Seam Welding of Pipe

KEY FEATURES TYPICAL APPLICATIONS
= A nitrogen limiting flux designed for spiral pipe welding = Spiral Pipe Manufacturing
= Designed to meet the specific requirements of spiral pipe = Weld up to X80 pipe

seam welding of up to API X80 grade pipe.
= High speed welding capability for increased productivity

= Smooth bead profile achieves optimal appearance on both

inner and outer diameter welds RECOMMENDED WIRES
= Self-peeling slag allows for clean and easy slag remaoval Mild Steel
for reliable non-destructive testing results Lincolnweld® L-61°
= Actual (Type 33) certificates for each lot of flux showing chemical Low Alloy Steel
composition, particle size and moiture level are availible in the Lincolnweld” L-70, LA-81, LA-90

certificate center of lincolnelectric.com

PACKAGING PRODUCT INFORMATION
50 Ib 22.7 kg) Plastic Bag ED032960 ga:c_ll:y. Index 1; -
2600 Ib (1179 ke) Foil Lined Bulk Bag ED033319 ensity: 28t
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF, %Na0 %AI0, %Ca0 %Zr0, %Fe0 %TiO,
Lincolnweld® SPX80N™ 19 8 19 8 2 30 7 2 3 1
AWS TEST RESULTS" - TWO RUN
Flux/Wire Steel Weld Yield Strength® Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Type Condition MPa (ksi) MPa (ksi) (%) 3 [ft-Ibf) ®°C[°F) (A5.17/R5.23)
L-61° X70 As-welded 510 (74) 620 (90) 30 57 (42) -18 (0) F8TADG-EM12K
L-70 X70 As-welded 570 (83) 660 (95) 26 76 (56) -40 (-40) FOTA4G-EAT
LA-90 X70 As-welded 600 (87) 710 (103) 26 99 (73) -51(-60) F9TA6G-EA3K
LA-81 X70 As-welded 600 (87) 680 (98] 27 148 (109) -51(-60) F9TA6G-EA2TIB

(1See test results disclaimer “Measured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD" 995N"

Flux for Seam Welding of Pipe - EN1S0 14174 —SA AB1

KEY FEATURES TYPICAL APPLICATIONS

= Anitrogen limiting flux designed for seam welding of pipe = Single or multiple arc welding

= Recommended for automatic single pass = High speed longitudinal seam welding on a range
welding with up to five arcs of pipe steels

= Produces welds with minimal buildup and = One side welding requiring impact properties

good penetration

= (apable of producing Charpy V-Notch test results required for arctic

grade service RECOMMENDED WIRES
= Actual (Type 31) certificates for each lot of flux showing chemical Mild Steel
composition, particle size and moisture level are available in the Lincolnweld® L-61°

certificate center of lincolnelectric.com Low Alloy Steel

Lincolnweld® L-70, LA-81, LA-90

PACKAGING PRODUCT INFORMATION
50 Ib 22.7 kg) Plastic Bag ED032831 Basicity Index: 13
Density: 1.0 g/em?
FLUX COMPOSITION®
%S5i0, %Mn0 %Mg0 %CaF, %Na,0 %Al0, %Ca0 %110, %Fe0 %Ti0, % Metal Alloys
Lincolnweld® 995N™ 19 n 16 4 3 27 5 2 1 1 3 max
AWS TEST RESULTS"
Flux/Wire Weld Yield Strength? Tensile Strength Elongation Charpy V-Notch AWS Classification
Combination Condition MPa (ksi) MPa (ksi) (%) 1 (ft-1bf) @°C[°F) (A517/A5.23)
L-70 As-welded 510 (74) 610 (88) 24 73 (54) -29 (-20) F8A2-EA1-A4
LA-81 As-welded 590 (96) 660 (96) 26 58 (43) -29 (20 F9A2-EG-G-H4
LA-90 As-welded 600 (87) 700 (102) 25 54 (40) -29 (-20) F9A2-EA3K-G-H8

liSee test results disclaimer @Measured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD" A-XXX10"

High Performance/Alloy Flux - ENISO14174—-SAZ1

KEY FEATURES

= An alloy flux designed to produce a nominal 1% nickel-bearing
weld deposit

= Recommended for use on ASTM A533 Class 1and A588
weathering steels when combined with Lincolnweld” L-61"

» Actual (Type 31) certificates for each lot of flux showing chemical
composition, particle size and moisture level are available in the
certificate center of lincolnelectric.com

PACKAGING
50 Ib (22.7 kg) Bag ED027862
FLUX COMPOSITION®
%Si0, %Mn0 %Mg0 %CaF,
Lincolnweld® A-XXX10™ 18 5 22 n
AWS TEST RESULTSY
Flux/Wire Weld Yield Strength®? Tensile Strength
Combination Condition MPa (ksi) MPa (ksi)
L-61° As-welded 460 (67) 570 (83)

SUBMERGED ARC [SAW] FLUX

TYPICAL APPLICATIONS

= Welding of A588 weathering steels and ASTM
A533-Class 1

RECOMMENDED WIRES

For Low Alloy
Lincolnweld® L-61°

PRODUCT INFORMATION
Basicity Index: 1.0
Density: 1.4 g/em’
NOTES

= Since the alloy level in the weld deposit depends upon the arc voltage,
and thus the arc length, always maintain a consistent arc voltage.
If more flexibility in procedure is necessary, use 960 flux and LA-75
electrode.

%Na,0 %Al0, %Zr0, %Ti0, % Metal Alloys
2 19 22 1 5 max
Elongation Charpy V-Notch AWS Classification
(%] J(ft-1bf) @°CCA) (A517/A5.23)
30 85 (63) -40 (-40) F7A4-EM12K-Ni1-H8

1See test results disclaimer PMeasured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com

www.lincolnelectric.com | E-24



43

SUBMERGED ARC [SAW] FLUX

LINCOLNWELD" MIL800-HPNi"

High Performance/ Alloy Flux - EN S0 14174 - SAFB1

KEY FEATURES

« When used with Lincolnweld® LA-85 the nickel content

will increase from a nominal 1% to a minimum 1%

= Use on high performance steel applications, including HPS70W or

HPS100W

= (Capable of producing ultra low H2 diffusible hydrogen levels on HPS

steels

= Actual (Type 31) certificates for each lot of flux showing

chemical composition, particle size and moisture level are

available in the certificate center of lincolnelectric.com

PACKAGING

50 Ib (22.7 kg)
Hermetically Sealed Foil Bag

FLUX COMPOSITION®

Lincolnweld” MIL80O-HPNi™

AWS TEST RESULTS®
Flux/Wire Weld
Combination Condition
LA-75 As-welded
LA-85 As-welded
LA-100 As-welded

%Si0,

3

ED035893

%Mg0

34

Yield Strength®
MPa (ksi)

560 (81)
600 (88)
800 (16)

%CaF,

22

%Na,0

1

Tensile Strength
MPa (ksi)

640 (93)
690 (100]
850 (123)

TYPICAL APPLICATIONS

= Bridge fabrication with HPS70W steel, when used with
LA-85 wire

= Single or multiple wire arc welding

= Butt and fillet welds on low alloy steels

RECOMMENDED WIRES

Low Alloy Steel
Lincolnweld® LA-75, LA-85, LA-100

PRODUCT INFORMATION
Basicity Index: 31
Density: 13 g/cm?
%ALO, %Ca0 %Ti0, %K,0 %Fe0 % Metal Alloys
16 8 2 1 1 3 max
Elongation Charpy V-Notch AWS Classification
(%) 3 (ft-1bf) @°C[°F) (A517/A5.23)
28 145 (107) -51 (-60) F8AB-ENIK-G-H2
25 143 (105) -40 (-40) F9A4-ENi5-G-H2
23 91 (67) -40 (-40) F11A4-EM2-G-H2

liSee test results disclaimer PMeasured with 0.2% offset. NOTE: For the most up-to-date AWS certificates of conformances please visit www.lincolnelectric.com
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LINCOLNWELD' L-50°

Mild Steel Solid Electrode - AWS EM13K

KEY FEATURES CONFORMANCES
= Alow carbon, medium manganese, medium silicon wire AWS A5.17: EM13K
= Pair it with Lincolnweld® 980™ flux for the best flux/wire combination 1S0: SuU25

when semiautomatic submerged arc welding

= Actual (Type 31 certificates for each lot of wire showing chemical

composition are available in the certificate center
of lincolnelectric.com RECOMMENDED FLUXES

Lincolnweld” 760°, 761°, 780°, 781°, 860°, 865",
880M°, 882", 888", 8500™, 960", 980", P223™

DIAMETERS / PACKAGING
Diameter 601b 272kg) 6001b (272 kg) 10001b (453kg) 1000 b (453 kg) 22001b (998 kg)
in (mm) Coil Speed Feed" Drum Speed Feed” Drum Accu-Trak® Drum Speed Feed" Stem
5/64 (2.0 EDO11335 EDO11334
332 24 EDO011328 EDOM327
78 B.2) EDOM323 EDO11322 ED033481
5/32 (4.0) EDO11332 EDO11331 ED032997
316 [4.8) ED015469 ED015352

WIRE COMPOSITION® - As Required per AWS A5.17

%C %Mn %Si %S %P %Cu
Lincolnweld® L-50° 0.06-0.16 0.90-1.40 0.35-0.75 0.030 0.030 035

fiSingle values are maximums.
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LINCOLNWELD' L-56'

Mild Steel Solid Electrode - AWS EH11K

KEY FEATURES CONFORMANCES
= Alow carbon, high manganese, very high silican wire AWS A517: EHTIK
» (an be used with Lincolnweld® 800 series fluxes for welds requiring 1SO: SU31

480 MPa (70 ksi) tensile strength in stress relieved conditions

= Actual (Type 31) certificates for each lot of wire showing chemical
composition are available in the certificate center RECOMMENDED FLUXES

of lincolnelectric.com ) . . » " " .
Lincolnweld® 860°, 880M°, 882", 888™, 8500™, P223

DIAMETERS / PACKAGING

Diameter 601b (27.2kg) Accu-Trak’ Drum 10001b (453 kg) 10001b (453 kg) 22001b (998 kg)
in (mm) Coil 500 Ib (227 kg) 1000 Ib (453 kg) Speed Feed” Reel Speed Feed® Drum Speed Feed" Stem
5/64 [2.0) EDOT11678 EDS01631

332 2.4 EDOT1674 ED030425

/8 3.2 EDO11671 ED030426 ED032998
5/32 (4.0) EDST1677 ED028264 ED032999
316 (4.8) EDSO1107

WIRE COMPOSITION® - As Required per AWS A5.17
%C %Mn %si %S %P %Cu

Lincolnweld® L-56 0.06-015 1.40-1.85 0.80-115 0.030 0.030 0.35

fiSingle values are maximums.
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LINCOLNWELD'L-60

Mild Steel Solid Electrode - AWS EL12

KEY FEATURES CONFORMANCES
= Alow carbon, low manganese, low silicon general purpose electrode AWS A5.17: EL12
= Provides the lowest hardness and is best suited for use with IS0O: S1

the Lincolnweld® 700 series of active fluxes

= Actual (Type 31 certificates for each lot of wire showing chemical
composition are available in the certificate center of lincolnelectric.

com
RECOMMENDED FLUXES

Lincolnweld® 760°, 761°, 780°, 781", 860°, 882"

DIAMETERS / PACKAGING

5/64 (2.0) EDONM762 EDST1760 EDONM761
332 2.4) EDOM752 EDON751

8 3.2 EDONM743 EDST1741 EDONM742
5/32 (4.0) EDONM758 EDONM757
316 (4.8) EDOM749 EDOM748

WIRE COMPOSITION® - As Required per AWS A5.17

Lincolnweld® L-60 0.04-014 0.25-0.60 0710 0.030 0.030 035

0Single values are maximums.
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LINCOLNWELD' L-61 B

Mild Steel Solid Electrode - AWS EM12K BUY AMERICA
KEY FEATURES CONFORMANCES

= Industry standard for submerged arc welding applications AWS A5.17: EM12K

= Alow carbon, medium manganese, low silicon general purpose sub- 1SO: S25i

merged arc electrode

= A good choice for a wide range of applications with single or multiple
pass subarc welding

» Actual (Type 37) certificates for each lot of wire showing chemical RECOMMENDED FLUXES

composition are available in the certificate center of lincolnelectric. Lincolnweld® 760", 761°, 780", 781", 860°, 865", 882", 888" 761-Pipe”

com P223",960°, 980", WTX", AXXX-10", 995N™, SPX80™
DIAMETERS / PACKAGING
Diameter 601b 272 kg) 250 1b (113 kg) 3001b (136 kg) 3001b (136 kg)
in. [mm) Coil Speed Feed® SlimReel™ Speed Feed" Reel Speed Feed* Drum
5/64 (2.0) EDOM825, ED030756*
332 24 EDOM815, ED033875* ED033074 I
18 B.2) EDOM807 ED033876* ED033075
5/32 (4.0) EDOM821, ED033877%, ED032097** ED033076 ED030412 ED030628
316 (4.8) EDOM812, ED034055*
Diameter 6001b (272kg) 750 1b (340 kg) 1000 Ib (453 kg) 22001b (998 kg)
in. (mm) Speed Feed* Drum Speed Feed’ Reel Speed Feed" Drum Speed Feed" Stem
5/64 (2.0) EDSNM823 EDOT11826 EDOT1824
332 24 EDST1813 EDSN817 EDOM814, ED034043*
18 3.2 EDSNM805 EDS11809 EDOM806, ED034044* ED032973
5/32 (4.0) EDSM819 ED030012 EDOM820, ED034045*, ED030703** ED032972
316 (4.8) EDOT18T1 ED032994

*Buy America Product **Tested Material

WIRE COMPOSITION" - As Required per AWS A5.17
%C %Mn %si %S %P %Cu

Lincolnweld® L-61° 0.05-015 0.80-1.25 010-0.35 0.030 0.030 035

fSingle values are maximums.
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LINCOLNWELD' L-S3

Mild Steel Solid Electrode - AWS EH12K

KEY FEATURES CONFORMANCES

= Alow carbon, high manganese, medium silicon electrode designed for use with AWS A517: EH12K
the Lincolnweld® 800 series of neutral fluxes 1SO: S3Si

= (apable of producing weld depasits with impact properties exceeding
271 (20 ft-Ibf) at -62°C (-80°F) when used with Lincolnweld” 888™, 8500™, and RECOMMENDED FLUXES

MIL800-H" neutral fluxes

- ) i ) - Lincolnweld® 860°, 880M°, 882™, 888™ 8500™, MIL80O-
» Actual (Type 31) certificates for each lot of wire showing chemical composition H™ p223™

are available in the certificate center of lincolnelectric.com

DIAMETERS / PACKAGING

Diameter 601b (272 kg)

in (mm) Coil
332 24 ED028538

18 3.2 ED016767
5/32 (4.0) ED016248

WIRE COMPOSITION® - As Required per AWS A5.17
%C %Mn %Si %S %P %Cu
Lincolnweld® L-53 0.06-015 150-2.0 0.25-0.65 0.025 0.025 035

{Single values are maximums.

LINCOLNWELD" LA-71

Mild Steel Solid Electrode - AWS EM14K

KEY FEATURES CONFORMANCES
= Alow carbon, medium manganese, medium silicon electrode containing AWS A5.17: EM14K
: o tipar
approximately 01% titanium 150: SU24
= Small addition of titanium allows deposits to be stress-relieved with little loss
of strength, even with extended stress relief times
RECOMMENDED FLUXES

= Widely used with neutral basic fluxes in both as-welded and post-weld heat
treated conditions Lincolnweld® 860°, 865™, 880M°, 882™, 888™, 8500™,

i . ) ) . MIL800-H™, 960°, P223™
= Actual (Type 37) certificates for each lot of wire showing chemical composition are

available in the certificate center of lincolnelectric.com

DIAMETERS / PACKAGING

Diameter 601b(27.2kg) 1000 Ib (453 kg)
in (mm) Coil Speed Feed” Drum
332 24) EDOT1052

18 B.2) EDOMO051 EDS30781
5/32 [4.0) EDOM053 EDS30782

WIRE COMPOSITION® - As Required per AWS A5.17
%C %Mn %Si %Ti %S %P %Cu
Lincolnweld® LA-71 0.06-019 0.90-140 0.35-075 0.03-017 0.025 0.025 035

fiSingle values are maximums.
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LINCOLNWELD" AK-10"

Low Alloy Solid Electrode - AWS EG

KEY FEATURES CONFORMANCES

= (apable of producing welds with 690 MPa (100 ksi) AWS A5.23: EG
tensile strength

= Suitable for use where consumables with less than
1% Ni are required

TYPICAL APPLICATIONS
= Actual (Type 37) certificates for each lot of wire showing chemical o
composition are available in the certificate center of lincolnelectric. = NACE applications
com = Qil tools
= Batch Managed Inventory « Riser systems

= High-strength pipe

RECOMMENDED FLUXES

Lincolnweld® 812-SRC™

DIAMETERS / PACKAGING

5/64 (2.0) ED034904
332 2.4) ED034905
5/32 (4.0) ED034907

WIRE COMPOSITION - As required per AWS A5.23

Lincolnweld® AK-10™ 010 1.55 0.57 0.88 0.48 0.27 <0.005 0.01 <0.003 0.004 0.09
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LINCOLNWELD" L-70

Low Alloy Solid Electrode - AWS EA1

KEY FEATURES

= Alow carbon, medium manganese, low silicon, 1/2%
molybdenum wire used for single or multiple pass welds

= Astandard choice for pipe fabrication and other limited pass applications

= Actual (Type 3.1 certificates for each lot of wire showing chemical
composition are available in the certificate center of lincolnelectric.com

SUBMERGED ARC (SAW] ELECTRODE

CONFORMANCES
AWS A5.23: EA1
1S0: S2Mo

RECOMMENDED FLUXES

Lincolnweld® 761°, 781", 860°, 882", 888™,
995N™, 761-Pipe'”, P223™, SPX80™

DIAMETERS / PACKAGING
Diameter 601b[27.2kg) 1000 Ib (453 kg) 22001b (998 kg)
in (mm) Coil Speed Feed® Drum Speed Feed® Stem
5/64 (2.0) ED012054
78 3.2 ED012051 ED021192 ED032971
5/32 (4.0) ED012053 ED021193 ED032970
316 (4.8) ED012052 EDS2194 ED032996
WIRE COMPOSITION® - As Required per AWS A5.23
%C %Mn %Si %Mo %S %P %Cu
Lincolnweld® L-70 0.05-015 0.65-1.00 0.20 0.45-0.65 0.025 0.025 035

[Single values are maximums.

SUBMERGED ARC (SAW] ELECTRODE

LINCOLNWELD' LA-75

Low Alloy Solid Electrode - AWS ENi1K

KEY FEATURES

= Alow carbon, medium manganese, high silicon, nickel-bearing
electrode designed for use with Lincolnweld® neutral fluxes

= Suitable for use in applications requiring less than 1% Ni wire composition

= Actual (Type 37 certificates for each lot of wire showing chemical composition

are available in the certificate center of lincolnelectric.com

DIAMETERS / PACKAGING
Diameter 601b(272kg)
in (mm) Coil
5/64 (2.0 EDO011066, ED034196*
332 24 EDO11064, ED033878*

18 3.2 EDO11062, ED033879*
5/32 (4.0 EDO11065, ED033880*

*Buy America Product

WIRE COMPOSITION® - As Required per AWS A5.23
%C %Mn %si

Lincolnweld® LA-75 012 0.80-1.40 0.40-0.80

{Single values are maximums.

0.75-1.25

==

BUY AMERICA
CONFORMANCES
AWS A5.23: ENiTK
ISO: SUN21
RECOMMENDED FLUXES

Lincolnweld® 860°, 865", 880™, 880M°, 882", 888",
MIL800-H™, MIL800-HPNi™, 960°, 980"

10001b (453 kg)
Speed Feed” Drum

ED027225, ED034046*
ED033293
ED027224, ED034048*

%Ni %S %P %Cu

0.020 0.020 035
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LINCOLNWELD" LA-81

Low Alloy Solid Electrode - AWS EA2TIiB

KEY FEATURES CONFORMANCES

= Alow carbon, medium manganese, low silicon, 1/2% molybdenum AWS A5.23: EA2TIB
wire containing small additions of titanium
; 1S0: SZ
and boron for improved fracture toughness
= Generally used in twao run applications for arctic grade line pipe
= |t can be used to weld up to API X90 grade pipe RECOMMENDED FLUXES
» Actual (Type 31) certificates for each lot of wire showing chemical Lincolnweld® 995N™, SPX80™
composition are available in the certificate center
of lincolnelectric.com

DIAMETERS / PACKAGING

Diameter 601b (27.2kg) 1000 Ib (453 kg) 22001b (998 kg)
in (mm) Coil Speed Feed" Drum Speed Feed" Stem
5/32 (4.0) ED023163 EDS31060 ED032992

WIRE COMPOSITION® - As Required per AWS A5.23
%C %Mn ‘ %Si ‘ %S ‘ %P ‘ %Mo ‘ Total %Cu ‘ %Ti ‘ %B
0.06 104 0.31 0.006 0.008 053 012 0.06 0.01

Lincolnweld® LA-817

fiSingle values are maximums.
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LINCOLNWELD® LA-84

Low Alloy Solid Electrode - AWS EF3

KEY FEATURES CONFORMANCES

= Anickel-bearing electrode with 1/2% molybdenum AWS A5.23: EF3

= (an be used for higher strength weldments where 1SO: S3NitMo
impact properties exceeding 27 J 20 ft-1bf) at -62°C (-80°F)
are required RECOMMENDED FLUXES

= Suitable for use where consumables with less than Lincolnweld® 860°, 880M°, 882", 888",
1% Ni are required P223m, M||_800'Hm, MIL800-HPNi™

= Actual (Type 37) certificates for each lot of wire showing chemical
compaosition are available in the certificate
center of lincolnelectric.com

DIAMETERS / PACKAGING

5/64 [2.0) EDO03421m

332 24) ED031871 ED031872
8 B.2) ED033323

5/32 (4.0) ED034212 ED033727

WIRE COMPOSITION® - As Required per AWS A5.23

Lincolnweld® LA-84 010-018 175-2.20 0.2 0.80-1.0 0.45-0.60 0.010-0.020 0.010-0.020 0.05-015

1Single values are maximums.
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LINCOLNWELD' LA-85 ==

Low Alloy Solid Electrode - AWS ENi5 BUY AMERICA
KEY FEATURES CONFORMANCES
= Anickel-bearing wire with 0.2% molybdenum designed AWS A5.23: ENi5

for use on weathering steels 1S0: 7

= (Capable of producing weld deposits with 480-550 MPa
(70-80 ksi] tensile strength in the as-welded and RECOMMENDED FLUXES

stress-relieved conditions . - ™ "
Lincolnweld® 860°, 880M°, 882™, 888", 8500™, MIL800-H",

= Actual (Type 37) certificates for each lot of wire showing MIL800-HPNi™, 960°
chemical composition are available in the certificate
center of lincalnelectric.com

DIAMETERS / PACKAGING

Diameter 601b 272 kg) 10001b (453 kg)
in  (mm) Coil Speed Feed’ Drum
332 2.4 ED023166, ED034426* ED029965
18 3.2) ED023167

5/32 (4.0) ED023168, ED034427* ED033273
316 (4.8) ED023169, ED035579*

*Buy America Product

WIRE COMPOSITION® - As Required per AWS A5.23

%C %Mn %Si %Ni %Mo %S %P %Cu

Lincolnweld® LA-85 012 1.20 -1.60 0.05-0.30 0.75-1.25 010-030 0.025 0.020 035

0Single values are maximums.
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LINCOLNWELD' LA-90

Low Alloy Solid Electrode - AWS EA3K

KEY FEATURES CONFORMANCES

= Alow carbon, high manganese, high silicon, 2% AWS A5: EA3K
molybdenum special purpose wire 1SO: 57

= Recommended for seam welding of pipe and for the general welding
of high strength plate RECOMMENDED FLUXES

= Actual (Type 3.) certificates for each lot of wire showing chemical
composition are available in the certificate center of lincolnelectric. Lincolnweld® 880™, 880M°, 888", 8500™,
com MIL800-H™, 995N™, P223™, SPX80™

DIAMETERS / PACKAGING

116 [1.6) ED013999
5/64 (2.0) EDOM086
332 24 EDO011084
18 B2 EDST1083
5/32 (4.0) EDST11085 EDS01M54 EDS01152

WIRE COMPOSITION® - As Required per AWS A5.23

Lincolnweld® LA-90 0.05-015 1.60-210 0.50-0.80 0.40-0.60 0.025 0.025 035

0Single values are maximums.
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LINCOLNWELD' LA-100

Low Alloy Solid Electrode - AWS EM2 & ER100S-G & ER1105-G

KEY FEATURES CONFORMANCES

= Alow carbon, high manganese wire with nickel and molybdenum AWS A5: EM2
designed to weld high strength steels such as HY-80 and HSLA- 1SO: 57
80

= Delivers yield strength greater than 630 MPa (100 ksi)

= Low H2 hydrogen levels can be achieved when used with
MIL800-H" flux

= Actual (Type 37) certificates for each lot of wire showing
chemical composition are available in the certificate center

of lincolnelectric.com RECOMMENDED FLUXES

Lincolnweld” 880™, 880M°, 888", MIL800-H",
MIL800-HPNi™ 960°

DIAMETERS / PACKAGING

116 (1.6) ED010996
5/64 (2.0 EDOM002
332 2.4) ED010999

18 3.2 ED010998
5/32 (4.0) EDST1001

WIRE COMPOSITION® - As Required per AWS A5.23

Lincolnweld” LA-100

Lincolnweld” LA-100

Single values are maximums.
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LINCOLNWELD" LC-72"

Mild Steel Cored Electrode - AWS EC1

KEY FEATURES CONFORMANCES

= A cored wire designed to increase deposition rates AWS A517: ECT
10-30% when used with 980 flux

= Designed to provide optimal bead shape, penetration, and slag

removal in semiautomatic submerged arc welding
RECOMMENDED FLUXES

Lincolnweld® 980™

DIAMETERS / PACKAGING

5/64 (2.0) EDOT1099 EDS27184
332 2.4) ED011098 EDS01186 EDSO1M187

WIRE COMPOSITION® - As Required per AWS A5.23

Lincolnweld” LC-727 015 1.8 09 0.035 0.035 035

1Single values are maximums.
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LINCOLNWELD' LAC-B2

Low Alloy Cored Electrode - AWS ECB2

KEY FEATURES CONFORMANCES

= Designed to weld with either single or tandem arcs using AWS A5.23: ECB2
a neutral flux

= A cost-effective choice when welding 11/4% chromium, 1/2% molyb-
denum steels where a low Bruscato factor

(X-factor] is not required RECOMMENDED FLUXES

Lincolnweld® 880™, 880M°

DIAMETERS / PACKAGING

332 2.4) ED010954 ED019581
5/32 (4.0) ED010955 ED019582

LINCOLNWELD' LAC-Ni2

Low Alloy Cored Electrode - AWS ECNi2

KEY FEATURES CONFORMANCES

= A 2% nickel electrode used primarily in weathering AWS A5.23: ECNi2
steel applications

= When used with 888 flux, it can produce impact
properties exceeding 27 J (20 ft-Ibf) RECOMMENDED FLUXES

- o - o ™ ® ™ ™ ™
at -73°C (-100°F) Lincolnweld® 880", 880M°, 882", 888", 980

DIAMETERS / PACKAGING

332 24 ED010986
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LINCOLNWELD' LAC-690

Low Alloy Cored Electrode - AWS ECG

KEY FEATURES
CONFORMANCES

= Combine with Lincolnweld® 888" flux for H4 diffusible

hydrogen weld deposits AWS A5.23: ECG
= Charpy V-notch test results capable of exceeding 27

(20 ft-Ibf) @ -73°C (-100°F) with Lincolnweld® 888™ flux
= Excellent Tandem, AC and DC Operation RECOMMENDED FLUXES
= Clean and easy slag removal minimizes risk of inclusions, Lincolnweld® 888"

even in narrow gap applications Lincolnweld® MIL80O-H™

DIAMETERS / PACKAGING

332 2.4) ED032958

/8 3.2 ED032959

5/32 (4.0) ED033302
WIRE COMPOSITION®

Lincolnweld® LAC-690?

Lincolnweld® LAC-690?

1See test results disclaimer PLimits are for weld metal deposited with a particular flux [Lincolnweld® 888™ flux).
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LINCOLNWELD® EMERGENCE' 61

Mild Steel Solid Electrode - AWS EM12K

KEY FEATURES CONFORMANCES

= Low carbon, medium manganese, low silicon electrode AWS A5.23: EM12K

= (oated with proprietary surface lubricant which is designed

to eliminate ane source of wire contamination in pipe mill
welding applications RECOMMENDED FLUXES:

» Improved contact tip life when compared to non-copper 995N, 998N, 761, 761-PIPE
coated wire alternatives

» Exact wire composition to Lincolnweld® L-61° copper coated wires
makes requalification for welding procedures controlled
by classification seamless

DIAMETERS / PACKAGING

Diameter 1000 Ib (453 kg)
in (mm) Drum Package
1/8 3.2) ED035980

5/32 (4.0) ED035981

WIRE COMPOSITION - As Required per AWS A5.23
%L %Mn %Si %S %P %Cu

Lincolnweld® Emergence” 61 0.05-0.15 0.80-1.25 010-0.35 0.03 0.03 035

E-41 | www.lincolnelectric.com



LINCOLNWELD® EMERGENCE 73

Mild Steel Solid Electrode - AWS EG

KEY FEATURES CONFORMANCES

= Low carbon, high manganese, medium silicon electrode AWS A5.23: EG

= (oated with proprietary surface lubricant which is designed

to eliminate ane source of wire contamination in pipe mill
welding applications RECOMMENDED FLUXES:

» Improved contact tip life when compared to non-copper 995N, 998N, 761, 761-PIPE
coated wire alternatives

» Exact wire composition to Lincolnweld® LS-3 copper coated
wires makes requalification for welding procedures controlled
by classification seamless

DIAMETERS / PACKAGING

Diameter 1000 Ib (453 kg)
in (mm) Drum Package
1/8 3.2) ED036348

5/32 (4.0) ED036349

WIRE COMPOSITION® - As Required per AWS A5.23
%C %Mn %Si %S %P %Cu

Lincolnweld® Emergence® 73 015 159 0.20 0.006 0.007 0.012

INo AWS limits. Values are typical.
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LINCOLNWELD® EMERGENCE 70

Low Alloy Solid Electrode - AWS EA1

KEY FEATURES CONFORMANCES

= Low carbon, medium manganese, low silicon, 1/2% AWS A5.23: EA1
molybdenum electrode

= (oated with proprietary surface lubricant which is designed
to eliminate one source of wire contamination in pipe mill RECOMMENDED FLUXES:

welding applications 995N, 998N, 761, 761-PIPE
= |Improved contact tip life when compared to non-copper
coated wire alternatives

» Exact wire composition to Lincolnweld® L-70 copper coated
wires makes requalification for welding procedures controlled
by classification seamless

DIAMETERS / PACKAGING

Diameter 1000 Ib (453 kg)
in (mm) Drum Package
1/8 3.2) ED035982

5/32 (4.0) ED035983

WIRE COMPOSITION - As Required per AWS A5.23
%C %Mn %Si %Mo %S %P %Cu

Lincolnweld® Emergence’ 70 0.05-015 0.65-1.00 030 0.45-0.65 0.025 0.025 0.35
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LINCOLNWELD® EMERGENCE' 81

Low Alloy Solid Electrode - AWS EA2TIiB

KEY FEATURES CONFORMANCES

= Low carbon, medium manganese, low silicon, ¥2% molybdenum AWS A5.23: EA2TIB
electrode containing small additions of titanium and boran
for improved fracture toughness

= (oated with proprietary surface lubricant which is designed RECOMMENDED FLUXES:
to eIi.minate .one.source of wire contamination in pipe mill 995N, 998N, 761, 761-PIPE
welding applications

= |Improved contact tip life when compared to non-copper coated wire
alternatives

= Exact wire composition to Lincolnweld LA-81 copper coated wires
makes requalification for welding procedures controlled
by classification seamless

DIAMETERS / PACKAGING

Diameter 1000 Ib (453 kg)
in (mm) Drum Package
1/8 3.2) ED036506

5/32 (4.0) ED036507

WIRE COMPOSITION - As Required per AWS A5.23

%C %Mn %Si %Mo %S %P %Cu %Ti %B

Lincolnweld®

o 0.05 - 017 0.95-135 0.35 max 0.45 - 0.65 0.025 max 0.025 max 0.35 max 0.05-0.30 | 0.005-0.030
Emergence” 81
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LINCOLNWELD' EMERGENCE' 90

Low Alloy Solid Electrode - AWS EA3K

KEY FEATURES CONFORMANCES

= Low carbon, high manganese, 1/2% molybdenum electrode AWS A5.23: EA3K

= (oated with proprietary surface lubricant which is designed
to eliminate ane source of wire contamination in pipe mill

welding applications RECOMMENDED FLUXES:
» Improved contact tip life when compared to non-copper 995N, 998N, 761, 761-PIPE
coated wire alternatives
» Exact wire composition to Lincolnweld® LA-90 copper coated
wires makes requalification for welding procedures controlled
by classification seamless
DIAMETERS/PACKAGING
Diameter 1000 Ib (453 kg)
in (mm) Drum Package
118 3.2) ED036374
5/32 (4.0) ED036375
WIRE COMPOSITION - As Required per AWS A5.23
%C %Mn %Si %Mo %S %P %Cu
Lincolnweld® Emergence® 90 0.05-0.15 1.60-2.10 0.50-0.80 0.40-0.60 0.025 0.025 0.35
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CONSUMABLES

STAINLESS




EXCALIBUR' 308/308L-15

Stainless - AWS E308-15, E308L-15

KEY FEATURES CONFORMANCES
= Versatile electrode designed to weld several types of AWS A5.4: E308-15, E308L-15
austenitic steels ASME SFA-5.4: E308-15, E308L-15
. Desgqed ywth |0\{V carban levels to hel'p eliminate carbide ABS: E308-15, E308L-15
precipitation in high temperature service
= Excellent for all welding paositions, including vertical
down on pipe
TYPICAL APPLICATIONS
= Q2 Lot® - Certificate showing actual deposit composition and ferrite
number (FN) by ferrite scope available online = 304 and 304L stainless steels
= Common austenitic stainless steels referred
WELDING POSITIONS toas "18-8" steels
All
DIAMETERS / PACKAGING
Diameter Length 81b 3.6 kg) Easy Open Can
in [mm) in (mm) 241b (10.9 kg) Master Carton
332 4 12 300) ED033087
8 (.2 12 300) ED033088

MECHANICAL PROPERTIES™ — As Required per AWS A5.4

Yield Strength? Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements
AWS E308-15 Not Specified 550 (80) min 35 min Not Specified
AWS E308L-15 Not Specified 520 (75) min 35 min Not Specified
Typical Results® - As-Welded 455 (66) 625 [91) 44 8 -10

DEPOSIT COMPOSITION® — As Required per AWS A5.4

%CY %Cr %Ni %Mo %Mn
Requirements - AWS E308L-15 0.04 max 18.0-21.0 9.0-11.0 0.75 max 0.5-25
Typical Results® <0.03 <19.9 9.9-10.2 0.05-0.09 07-08
%Si %P %S %Cu
Requirements - AWS E308L-15 1.00 max 0.04 max 0.03 max 0.75 max
Typical Results® 0.69-0.73 <0.02 <0.01 <0.08
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity 3/32in (2.4mm) 1/8in(3.2mm)
DC+ 60-70 90-100

OTypical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “AWS Requirement for E308-15 is 0.08% max. carbon.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR' 308L-16

Stainless - AWS E308L-16

KEY FEATURES CONFORMANCES
= Flux coating provides smooth arc transfer in all welding AWS A5.4: E308L-16

positions, except vertical down ASME SFA-5.4: E308L16
e e g o sl el
= Q2 Lot” - Certificate showing actual deposit composition and ferrite WBS: E308L-16

number (FN) by ferrite scope available online

TYPICAL APPLICATIONS

WELDING POSITIONS = Type 302, 304 and 304L stainless steels

All, except vertical down » A743 and A744 Type CF-8 cast material

DIAMETERS / PACKAGING

332 [24) 12 300) ED033079

8 32 14 350) ED033080
532 (4.0) 14 350) ED033081
316 (4.8) 14 350) ED033082

MECHANICAL PROPERTIES™ — As Required per AWS A5.4

Requirements - AWS E308L-16 Not Specified 520 (75) min 35 min Not Specified

Typical Results® - As-Welded 370-420 (54-61) 540-595 (78-86) 50-55 8-9

DEPOSIT COMPOSITION® — As Required per AWS A5.4

Requirements - AWS E308L-16 0.04 max 18.0-21.0 9.0-1.0 0.75 max. 0.5-2.5
Typical Results® 0.02-0.03 19.5-19.8 97-10.3 0.04-013 0.6-09

Requirements - AWS E308L-16 1.00 max 0.04 max 0.03 max 0.75 max

Typical Results® 0.29-0.36 <0.03 <0.02 <010
TYPICAL OPERATING PROCEDURES

DC+ 40-70 60-100 90-140 120-185

AC 40-70 60-100 90-140 120-185

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

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.

www.lincolnelectric.com | F-2



STICK (SMAW) ELECTRODE

EXCALIBUR 308/308H-16

Stainless - AWS E308-16, E308H-16

KEY FEATURES CONFORMANCES
= Flux coating provides smooth transfer for all position AWS A5.4: E308-16, E308H-16
except vertical down ASME SFA-5.4: E308-16, E308H-16
* Highercarbun ContentImprovessrent  higher CWBICSA £30816,E308H-T
= (2 Lot” - Certificate showing actual deposit composition
and ferrite number (FN) by ferrite scope available online
TYPICAL APPLICATIONS
WELDING POSITIONS = 304 and 304H stainless steels
All, except vertical down = ASTM A743 or A744 Types CF-8 and CF-10

= Common austenitic stainless steels referred
to as “18-8" steels

DIAMETERS / PACKAGING
Diameter Length 81b (3.6 kg) Easy Open Can 101b (4.5kg) EasyOpenCan
in  (mm) in (mm) 241b (10.9 kg) Master Carton 301b (13.6 kg) Master Carton
332 24 12 300) ED033083
18 3.2 14 (350) ED033084
5/32 (4.0) 14 (350) ED033085
316 [4.8) 14 (350) ED033086
MECHANICAL PROPERTIES® — As Required per AWS A5.4
Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements
AWS E308-16 Not Specified 550 (80) min 35 min Not Specified
AWS E308H-16 Not Specified 550 (80) min 35 min Not Specified
TTypical Results® - As-Welded 435-545 (63-79) 595-640 (86-93) 41-48 \ 4-6
DEPOSIT COMPOSITION® — As Required per AWS A5.4
%CY %Cr %Ni %Mo %Mn
Requirements - AWS E308H-16 0.04 - 0.08% 18.0 - 21.0 9.0-11.0 0.75 max. 05-25
Typical Results® 0.05 - 0.06 19.7 - 203 99 -101 0.03 - 0.07 \ 07-08
%Si %P %S %Cu
Requirements - AWS E308H-16 1.00 max 0.04 max 0.03 max 0.75 max
Typical Results? 0.30 - 0.40 <0.03 <0.02 <017
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2mm) 5/32in (4.0 mm) 3/16in (4.8 mm)
DC+ 40 -70 60 - 100 90 - 140 120 - 185
AC 40-70 \ 60 - 100 \ 90 - 140 \ 120 - 185

(Typical all weld metal. “Measured with 0.2% offset. See test results disclaimer “AWS Requirement for E308-16 is 0.08% max carbon. “Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR' 308/308L-17

Stainless - AWS E308-17, E308L-17

KEY FEATURES CONFORMANCES

= Flux coating provides smooth arc transfer in all positions except verti- ~ AWS Ab.4:

cal down on sizes 5/32" and smaller

E308-17 E308L-17

ASME SFA-5.4: E308-17 E308L-17
" Versat|'|e' eIecFrode designed to weld several types of CWBJ/CSA: F308-17 E308L-17
austenitic stainless steels
= Designed with low carbon levels to help eliminate carbide ABS: E308-17.£308L-17
precipitation in high temperature service
= Q2 Lot” - Certificate showing actual deposit composition and ferrite TYPICAL APPLICATIONS

number (FN) by ferrite scope available online

» 304 and 304L stainless steels
WELDING POSITIONS

= 3/16in (4.8 mm) diameter Flat and Horizontal only

= Common austenitic stainless steels referred to as
“18-8" steels

= Diameters up to and including 5/32 in (4.0mm) are designed for all « ASTM A743 or A744 Types CF-8 and CF-6
position welding except vertical down

DIAMETERS / PACKAGING
Diameter Length 11b (0.5 kg) Plastic Tube 81b 3.6 kg) Easy Open Can 101b (4.5 kg) Easy Open Can
in (mm) in(mm) 61b (2.7 kg) Master Carton 241b (10.9 kg) Master Carton 30Ib (13.6 kg) Master Carton
332 24 12 300) ED033089
118 B2 14 (350) ED033093 ED033090
532 [4.0) 14 (350) ED033091
316 (4.8) 14 (350) ED033092
MECHANICAL PROPERTIES™ — As Required per AWS A5.4
Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements
AWS E308-17 Not Specified 550 (80) min 35 min Not Specified
AWS E308L-17 Not Specified 520 (75) min 35 min Not Specified
Typical Results® - As-Welded 425 - 470 (62 - 68) 585 - 635 (85 - 92) 42-50 ‘ 6-1
DEPOSIT COMPOSITION® — As Required per AWS A5.4
%CY %Cr %Ni %Mo %Mn
Requirements - AWS E308L-17 0.04 max 18.0 - 21.0 9.0-1.0 0.75 max. 05-25
Typical Results® <0.03 20.0-205 97-99 <0.20 \ 06-07
%Si %P %S %Cu
Requirements - AWS E308L-17 1.00 max 0.04 max 0.03 max 0.75 max
Typical Results? 056 - 0.77 <0.03 <0.02 <0.22
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in(3.2mm) 5/32in (4.0 mm) 3/16in (4.8 mm)
DC+ 40 - 80 75-110 95 - 150 130 - 200
AC 40 - 80 \ 75-10 \ 95 - 150 \ 130 - 200

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer “AWS Requirement for E308-17 is 0.08% max. carbon. “Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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STICK [SMAW) ELECTRODE

EXCALIBUR 309/309L-15

Stainless - AWS E309-15, E309L-15

KEY FEATURES
» Fast freezing coating is great for vertical down welding

= Designed with low carbon levels to help eliminate
carbide precipitation

= Q2 Lot® - Certificate showing actual deposit composition and ferrite
number (FN) by ferrite scope available online

WELDING POSITIONS

All

DIAMETERS/PACKAGING

CONFORMANCES

AWS A5.4: E309-15, E309L-15
ASME SFA-5.4 ABS:  E309-15, E309L-15
ABS: E309-15, E309L-15

TYPICAL APPLICATIONS

= Dissimilar joints between stainless steels

332 24 12 (300)
/8 B.2) 12 (300)

MECHANICAL PROPERTIES" — As Required per AWS A5.4

ED033098
ED033099

Requirements
AWS E309-15 Not Specified 550 (80) min 30 min Not Specified
AWS E309L-15 Not Specified 520 (75) min 30 min Not Specified
Typical Results® - As-Welded 490 (71) 640 (93) 38 6-8

DEPOSIT COMPOSITION® - As Required per AWS A5.4

Requirements - AWS E309L-15 0.04 max 22.0-25.0 12.0-14.0 0.75 max. 0.5-2.5

Typical Results® <0.03 23.6-239 13.6-13.8 0.03-0.05 0.7-1.0

Requirements - AWS E309L-15 1.00 max 0.04 max 0.03 max 0.75 max

Typical Results® 0.74-0.82

TYPICAL OPERATING PROCEDURES

DC+ 60-70

<0.02

<0.01 <0.06

90-100

OTypical all weld metal. “Measured with 0.2% offset. ¥See test results disclaimer “AWS Requirement for E309-15 is 0.15% max. carbon. “Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR' 309/309L-16

Stainless - AWS E309-16, E309L-16

KEY FEATURES CONFORMANCES
= Flux coating provides smooth arc transfer in AWS A5.5: E309-16, E309L-16
all welding positions, except vertical down ASME SFA-5.4: E309-16, E309L-16
= Q2Lot"- Certlﬂcate.showmg actgal depo§|t composition and ferrite CWB/CSA: £309-16, £309L-16
number (FN) by ferrite scope available online
ABS: E309-16, E309L-16
WELDING POSITIONS TYPICAL APPLICATIONS

All, except vertical down = Designed for joining stainless steel to mind or low alloy steel

» Industrial & General Fabrication

DIAMETERS / PACKAGING
Diameter Length 81b 3.6 kg) Easy Open Can 101b (4.5 kg) Easy Open Can
in (mm) in (mm) 2416 (10.9 kg) Master Carton 301b (13.6 kg) Master Carton
332 24 12 300) ED033097
78 B.2) 14 (350) ED033094
5/32 (4.0) 14 (350) ED033095
316 (4.8) 14 (350) ED033096
MECHANICAL PROPERTIES" — As Required per AWS A5.4
Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements
AWS E309-16 Not Specified 550 (80) min 30 min Not Specified
AWS E309L-16 Not Specified 520 (75) min 30 min Not Specified
Typical Results® - As-Welded 455-470 (66-68) 580-585 (84-85) 38-47 \ 10-18
DEPOSIT COMPOSITION" — As Required per AWS A5.4
%Y %Cr %Ni %Mo %Mn
Requirements - AWS E309L-16 0.04 max 22.0-25.0 12.0-14.0 0.75 max 0.5-2.5
Typical Results® 0.02-0.04 239-245 12.6-13.2 0.05-0.09 ‘ 1.0-15
%Si %P %S %Cu
Requirements - AWS E309L-16 1.00 max 0.04 max 0.03 max 0.75 max
Typical Results? 0.33-0.38 <0.03 <0.02 <0.09
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in 2.4 mm) 1/8in(3.2mm) 5/32in (4.0 mm) 3/16in (4.8 mm)
DC+ 40-70 60-100 90-140 120-185
AC 40-70 | 60-100 | 90-140 | 120185

Typical all weld metal. "Measured with 0.2% offset. ¥See test results disclaimer “AWS Requirement for E309-16 is 0.15% max. carbon. “Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.

www.lincolnelectric.com | F-6



EXCALIBUR® 309/309L-17

Stainless - AWS E309-17 E309L-17

KEY FEATURES CONFORMANCES

= Flux coating provides for smooth arc transfer in the flat and horizon- AWS A5.5: E309-17 E309L-17

tal positions

ASME SFA-5.4: E309-17 E309L-17
" Designed wiFh'Iovx‘/ carbon levels to help eliminate CWB/CSA: £309-17 E309L-17
carbide precipitation
. - ) : " ) ABS: E309-17 E309L-17
» Q2 Lot" - Certificate showing actual deposit composition and ferrite
number (FN) by ferrite scope available online
TYPICAL APPLICATIONS

WELDING POSITIONS = Designed for joining stainless steel to mild or low alloy steel

= 5/32in (4.0 mm] and smaller diameter all except
Vertical Down

= Industrial & General Fabrication

= 3/16in (4.8 mm) diameter Flat and Horizontal only

DIAMETERS / PACKAGING
Diameter Length 81b (3.6 kg) Easy Open Can 101b (4.5 kg) Easy Open Can
in  (mm) in (mm) 241b [10.9 kg) Master Carton 301b (13.6 kg) Master Carton
332 2.4 12 300) ED033100
18 B.2) 14 350) ED033101
5/32 (4.0) 14 350) ED033102
316 [4.8) 14 350) ED033103
MECHANICAL PROPERTIES™ — As Required per AWS A5.4
Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements
AWS E309-17 Not Specified 550 (80) min 30 min Not Specified
AWS E309L-17 Not Specified 520 (75) min 30 min Not Specified
Typical Results® - As-Welded 455-490 (66-71) 585-620 (85-90) 37-45 7-M
DEPOSIT COMPOSITION® — As Required per AWS A5.4
%CY %Cr %Ni %Mo %Mn
Requirements - AWS E309L-17 0.04 max 22.0-25.0 12.0-14.0 0.75 max. 0.5-2.5
Typical Results® 0.02-0.04 235-24.0 13.0-135 0.05-0.09 07-09
%Si %P %S %Cu
Requirements - AWS E309L-17 1.00 max 0.04 max 0.03 max 0.75 max
Typical Results® 0.72-0.77 <0.03 <0.01 <017
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2mm) 5/32in (4.0 mm) 3/16in (4.8 mm)
DC+ 40-80 75-110 95-150 130-200
AC 40-80 ‘ 75-110 ‘ 95-150 ‘ 130-200

Typical all weld metal. "Measured with 0.2% offset. ¥See test results disclaimer “AWS Requirement for E309-17 is 0.15% max. carbon. “/Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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STICK (SMAW) ELECTRODE

EXCALIBUR 310-16

Stainless - AWS E310-16

KEY FEATURES
= Used for high operating temperature stainless applications
= Multiple purpose austenitic, heat resistant stainless

= Minimal heat input required during welding

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

332 24
18 B2
532 (4.0

ED034993

CONFORMANCES
AWS A5.4: E310-16
ASME SFA-A5.4: E310-16
TYPICAL APPLICATIONS

= Heat Shields
= Furnace Parts

= Ducting

Welding 310/310s materials

ED034994
ED034995

DEPOSIT COMPOSITION" - As Reiuired ier AWS A5.4

Requirements

AWS E310-16

0.08-0.20

25.0-28.0

20.0-225

0.75 max

10-25

Typical Results?

om

255

21.0

01

2.0

Requirements
AWS E310-16 0.75 max 0.03 max 0.03 max 0.75 max Not Required
Typical Results? 0.58 0.02 0.01 0.02 -

TYPICAL OPERATING PROCEDURES

DC+

40-80

75-10

95-150

130-200

AC

40-80

75-10

95-150

OTypical all weld metal. “See test results disclaimer AWS Requirement for E310-16 is 0.20% max carbon. “Preferred polarity is listed first.

130-200

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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STICK (SMAW) ELECTRODE

EXCALIBUR 312-16

Stainless - AWS E312-16

KEY FEATURES

= (Can be used for joining hard to weld materials and
dissimilar metals

= Applications should be limited to 800°F (420°C)

= The weld deposits exhibit high tensile strength
and offer some resistance to abrasion

= Weld deposits work-hardens and allows for good
wear resistance

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.4: E312-16
ASME SFA-A5.4: E312-16
TYPICAL APPLICATIONS

= Tool Steels

= Hard to Weld Steels
= Cast and Wrought Allays

= Dissimilar Metals

8 B2 14 (355)
532 [4.0) 14 (355)
316 (4.8) 14 (355)

ED034996
ED034997
ED034998

DEPOSIT COMPOSITION® - As Reiuired ier AWS A5.4

Requirements
AWS E312-16 015 max 28.0 - 320 8.0 -10.5 0.75 max 05-25
Typical Results? 012 294 94 015 14

Requirements
AWS E312-16 1.00 max 0.04 max 0.03 max 0.75 max Not Required
Typical Results? 0.57 0.02 0.01 0.06 30 - 60

TYPICAL OPERATING PROCEDURES

DC+

40-80

75-10

95-150

130-200

AC

OTypical all weld metal. PSee test results disclaimer

40-80

75-10

95-150

130-200

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR' 316/316L-15

Stainless - AWS E316-15, E316L-15

KEY FEATURES CONFORMANCES
= Flux coating is fast freezing for vertical down welding AWS A5.4: E316-15, E316L-15
= Molybdenum grade for increased corrosion resistance ASME SFA-5.4: E316-15, E316L-15
= Designed with low carbon levels to help eliminate CWBJ/CSA: E316-15, E316L-15
carbide precipitation ABS: E316-15, E316L-15
= Q2 Lot” - Certificate showing actual deposit composition and ferrite
number (FN) by ferrite scope available anline TYPICAL APPLICATIONS
WELDING POSITIONS = Molybdenum bearing austenitic stainless steels
Al = Welding type 316 and 316L stainless steels

= Vertical and overhead welding applications

DIAMETERS / PACKAGING
Diameter Length 81b (3.6 kg) Easy Open Can
in (mm) in (mm) 2416 (10.9 kg) Master Carton
332 24 12 300) ED033108
18 B2 12 300) ED033109

MECHANICAL PROPERTIES" — As Required per AWS A5.4

Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements
AWS E316-15 Not Specified 520 (75) min 30 min Not Specified
AWS E316L-15 Not Specified 490 (70) min 30 min Not Specified
Typical Results® - As-Welded 470 (68) 620 (90) 38 4-12

DEPOSIT COMPOSITION®™ — As Required per AWS A5.4

%CY %Cr %Ni %Mo %Mn
Requirements - AWS E316L-15 0.04 max 170-20.0 11.0-14.0 2.0-3.0 0.05-2.5
Typical Results? <0.02 18.6-19.3 12.0-12.4 2.2-26 <07
%Si %P %S %Cu
Requirements - AWS E316L-15 1.00 max 0.04 max 0.03 max 0.75 max
Typical Results® 0.72-0.74 <0.02 <0.01 <0.24
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity 3/32in (2.4 mm) 1/8in (3.2mm)
DC+ 60-70 90-100

Typical all weld metal. PMeasured with 0.2% offset. ¥See test results disclaimer “AWS Requirement for E316-15 is 0.08% max. carbon.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR"316/316L-16

Stainless - AWS E316-16, E316L-16

KEY FEATURES CONFORMANCES

= Flux coating provides smooth arc transfer in all welding AWS A5.4: E316-16, E316L-16

positions, except vertical down

CWB/CSA: E316-16, E316L-16
= Molybdenum grade for increased corrosion resistance ABS: E316-16. E316L-16
= Designed with low carban levels to help eliminate

carbide precipitation
TYPICAL APPLICATIONS

= Q2 Lot” - Certificate showing actual deposit composition and ferrite

number (FN) by ferrite scope available online = Molybdenum bearing austenitic stainless steels

= Type 316 and 316L stainless steel
WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING
Diameter Length 81b 3.6 kg) Easy Open Can 101b (4.5 kg) Easy Open Can
in  (mm) in (mm) 241b (10.9 kg) Master Carton 301b (13.6 kg) Master Carton
332 24 12 300) ED033104
78 3.2 14 350) ED033105
5/32 (4.0 14 (350) ED033106
316 (4.8) 14 (350) ED033107
MECHANICAL PROPERTIES® — As Required per AWS A5.4
Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements
AWS E316-16 Not Specified 520 (75) min 30 min Not Specified
AWS E316L-16 Not Specified 490 (70) min 30 min Not Specified
Typical Results® - As-Welded 425-450 (62-65) 560-585 (81-85) 40-54 7-14
DEPOSIT COMPOSITION® — As Required per AWS A5.4
%CY %Cr %Ni %Mo %Mn
Requirements - AWS E316L-16 0.04 max 170-20.0 11.0-14.0 2.0-3.0 0.05-2.5
Typical Results® 0.03-0.04 18.7-19.2 1.4-121 2.2-24 ‘ 07-09
%Si %P %S %Cu
Requirements - AWS E316L-16 1.00 max 0.04 max 0.03 max 0.75 max
Typical Results® 0.29-0.39 <0.02 <0.02 <0.26
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2mm) 5/32in (4.0 mm) 3/16in(4.8 mm)
DC+ 40-70 60-100 90-140 120-185
AC 40-70 ‘ 60-100 ‘ 90-140 ‘ 120-185

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer “AWS Requirement for E316-16 is 0.08% max. carbon. ®Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR' 316/316L-17

Stainless - AWS E316-17 E316L-17

KEY FEATURES CONFORMANCES

= Substantial ferrite content for crack resistance AWS A5: E316-17 E316L-17
= Molybdenum grade for increased corrosion resistance CWBJ/CSA: E316-17 E316L-17
= Designed with low carbon levels to help eliminate carbide ABS: E316-17 E316L-17

= Q2 Lot” - Certificate showing actual deposit composition and ferrite

number (FN) by ferrite scope available anline TYPICAL APPLICATIONS

WELDING POSITIONS = 316 and 316L stainless steel

= ASTM A240 Type 316 and 316L stainless steel
= All, except vertical down 5/32 in and smaller diameter P

o ) = ASTM A743 or A744 Types CF-8M and CF-3M
= 3/16 in diameter on Flat and Horizontal only

= For joining extra low carbon molybdenum bearing
austenitic stainless steels

DIAMETERS / PACKAGING
Diameter Length 81b (3.6 kg) Easy Open Can 101b (4.5 kg) Easy Open Can
in  (mm) in (mm) 241b (10.9 kg) Master Carton 301b (13.6 kg) Master Carton
332 24) 12 300) ED033110
/8 3.2 14 (350) ED0O331M
5/32 (4.0) 14 350) EDO33112
316 (4.8) 14 350) ED033113
MECHANICAL PROPERTIES™ — As Required per AWS A5.4
Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements
AWS E316-17 Not Specified 520 (75) min. 30 min. Not Specified
AWS E316L-17 Not Specified 490 (70) min. 30 min. Not Specified
Typical Results® - As-Welded 469 (68) 590 (85) 45 ‘ 7-14
DEPOSIT COMPOSITION® — As Required per AWS A5.4
%CY %Cr %Ni %Mo %Mn
Requirements - AWS E316L-17 0.04 max 170-20.0 11.0-14.0 2.0-3.0 0.5-2.5
Typical Results® <0.03 191-19.7 1.6-12.7 21-24 ‘ 0.8-1.0
%Si %P %S %Cu
Requirements - AWS E316L-17 1.00 max 0.04 max 0.03 max 0.75 max
Typical Results® 0.61-0.72 <0.02 <0.01 <0.26
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2mm) 5/32in (4.0 mm) 3/16in (4.8 mm)
DC+ 40-80 75-110 95-150 130-200
AC 40-80 | 75-110 | 95-150 | 130-200

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer “AWS Requirement for E316-17 is 0.08% max. carbon. ®Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR 317L

Stainless - AWS E317L-16

KEY FEATURES CONFORMANCES

= Higher molybdenum content than 316L AWS AB.4: E317L/ 317L-16

» Electrodes are used for welding alloys with similar ASME SFA-A5.4: E317L/317L-16
compositions used in highly corrosive environments

= Q2 Lot® - certificates showing actual deposit TYPICAL APPLICATIONS

compasition available online
= FGP

= Chemical Processing Plants

= Condensors

= Petrochemical

DIAMETERS / PACKAGING
332 24 12 305) EL317116093632
8 B2 14 (355) EL317L16125634
532 (4.0 14 (355) EL317L16156634

Deiosit COMPOSITION" - As Reiuired ier AWS A5.11

Requirements
AWS E317L-16 0.04 max 18.0 - 21.0 12.0 -14.0 3.0-4.0 05-25

Typical Results?
Tech-Rod" 317L 0.02 197 131 36 14

Requirements
AWS E317L-16 1.00 max 0.04 max 0.03 max 0.75 max Not Required

Typical Results?
Tech-Rod” 317L 0.48 0.02 0.01 015 4-9

TYPICAL OPERATING PROCEDURES

332 2.4) 12 305) 70-85 65-75
1/83.2) 14 355) 85-10 80-90
5/32 (4.0) 14 (355) 110-140 100-120

ITypical deposit composition. “See test results disclaimer
Safety Data Sheets [SDS] are available on our website at www.lincolnelectric.com
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EXCALIBUR' 320LR-16

Stainless - AWS E320LR-16

KEY FEATURES CONFORMANCES

= (Good corrosion resistance in acidic environments AWS A5.4: E320LR-16

= Low heat input welding procedures should be used to ASME SFA-A5.4: E320LR-16
prevent solidification cracking

WELDING POSITIONS TYPICAL APPLICATIONS

All, except vertical down = Process Piping

= Heat Exchangers

Welding Alloy 20 and similar materials

= Chemical Processing Plants

DIAMETERS / PACKAGING

ED034999

12 305)

8 .2 14 (355) ED035000

532 (4.0) 14 (355) ED035001

316 4.8) 14 (355) ED035002
DEPOSIT COMPOSITION®

Requirements
AWS E320LR-16 0.03 max 19.0 - 21.0 32.0-36.0 2.0-3.0 0.4 max 1.50 - 2.50

Typical Results?) 0.02 199 338 23 01 170

Requirements
AWS E320LR-16 0.30 max 0.020 max 0.015 max 30-40 Not Required

Typical Results? 016 0.016 0.006 32 -

TYPICAL OPERATING PROCEDURES

DC+ 40-80 75-110 95-150 130-200
AC 40-80 75-110 95-150 130-200

OTypical all weld metal. “See test results disclaimer PPreferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR"330-16

Stainless - AWS E330-16

KEY FEATURES CONFORMANCES
= Offers good heat and scale resistance to 1800°F (980°C) AWS A5.4: E330-16
= Low heat input welding procedures should be used to ASME SFA-A5.4: E330-16
prevent solidification cracking
= High sulfur environments adversely affect the high
temperature performance TYPICAL APPLICATIONS
= Heat Treatment
WELDING POSITIONS = Furnace Components
All, except vertical down = Welding 330 stainless and similar materials
= High Temperature Environments
DIAMETERS / PACKAGING
Diameter Length 81b 3.6 kg) Easy Open Can 101b (4.5 kg) Easy Open Can
in  (mm) in (mm) 241b (10.9 kg) Master Carton 301b (13.6 kg Master Carton
332 24 12 (309) ED035003
18 3.2 14 355) ED035004
532 [4.0) 14 355) ED035005
DEPOSIT COMPOSITION®
%CY %Cr %Ni %Mo %Mn
Requirements
AWS E330-16 018 - 0.25 14.0 - 170 33.0-370 0.75 max 1.0-25
Typical Results? 0.21 15,5 343 013 17
%Si %P %S %Cu FN
Requirements
AWS E330-16 1.00 max 0.04 max 0.03 max 0.75 max Not Required
Typical Results? 0.49 0.02 0.003 0.06 -
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4mm) 1/8in (3.2mm) 3/16in (4.8 mm)
DC+ 40-80 75-110 130-200
AC 40-80 ‘ 75-110 ‘ ‘ 130-200

1Typical all weld metal. ?See test results disclaimer YAWS Requirement for E316-17 is 0.08% max. carbon. “Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR"347-16

Stainless - AWS E347-16

KEY FEATURES CONFORMANCES
= Niobium stabilized stainless steel electrodes AWS A5.4: E347-16
= The addition of niobium reduces intergranular corrosion ASME SFA-A5.4: E347-16

in severe operating conditions

= High tensile and yield strength results, as well as
superior resistance to Sulfide Corrosion Cracking (SCC) TYPICAL APPLICATIONS
and pitting corrosion

= Q2 Lot” - Certificate showing actual deposit compasition * Process Piping

and ferrite number (FN) by ferrite scope available anline = Power Generation Equipment
= Welding 321 and 347 Stainless Steels
WELDING POSITIONS

= Powergen
All, except vertical down » Refinery Applications
DIAMETERS / PACKAGING
Diameter Length 81b 3.6 kg] Easy Open Can 101b (4.5 kg) Easy Open Can
in  (mm) in (mm) 241b (10.9 kg) Master Carton 301b (13.6 kg) Master Carton
332 4 12 (305) ED035006
8 B.2) 14 (355) ED035007
5/32 (4.0 14 (355) ED035008
316 [4.8) 14 (355) ED035009
DEPOSIT COMPOSITION®
%C %Cr %Ni %Mo %Nb+Ta %Mn
Requirements
AWS E347-16 0.08 max 18.0 - 21.0 9.0-11.0 0.75 max 8 x C to 1.00 max 05-25
Typical Results? 0.03 19.5 101 019 0.36 15
%Si %P %S %Cu FN
Requirements
AWS E347-16 1.00 max 0.04 max 0.03 max 0.75 max Not Required
Typical Results? 054 0.02 0.01 016 2-8
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in (2.4 mm) 1/8in (3.2mm) 5/32in (4.0 mm) 3/16in (4.8 mm)
DC+ 40-80 75-10 95-150 130-200
AC 40-80 ‘ 75-110 ‘ 95-150 ‘ 130-200

Typical all weld metal. PSee test results disclaimer E'Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR"385-16

Stainless - AWS E385-16

KEY FEATURES CONFORMANCES
= The weld metal is fully austenitic AWS A5.4: E385-16
= Minimal heat input welding procedures should be used ASME SFA A5.4: E385-16

to avoid solidification cracking

WELDING POSITIONS TYPICAL APPLICATIONS

All, except vertical down = Welding 904L Stainless Steels
= Papermill Equipment
= Chemical process equipment

= Used in fabrication of equipment and vessels for handling
and storage of sulfuric acid and phosphoric acid

DIAMETERS / PACKAGING

332 24 12 (305) ED036502
8 B2 14 (355) ED035010
5/32 (4.0 14 (355) ED0350M
DEPOSIT COMPOSITION®

Requirements
AWS E385-16 0.03 max 19.5 - 215 24.0 - 26.0 4.2-52 10-25

Typical Results? 0.02 204 249 48 14

Requirements
AWS E385-16 0.90 max 0.03 max 0.02 max 1.2-20 Not Required

Typical Results? 034 0.01 0.01 16 -

TYPICAL OPERATING PROCEDURES

DC+ 40-80 75-110 95-150 130-200
AC 40-80 75-10 95-150 130-200

Typical all weld metal. "See test results disclaimer PPreferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR' 410-16

Stainless - AWS E410-16

KEY FEATURES CONFORMANCES
= Preheat and interpass temperatures greater than 400°F (200°C) are AWS A5.4: E410-16
recommended during welding ASME SFA-AG.4: E410-16

= Great for overlay on carbon and low alloy steels

WELDING POSITIONS TYPICAL APPLICATIONS
All, except vertical down = Surfacing Steel Mill Rolls
= Furnace and Burner Parts
= Turbine Parts

= Welding 410 and 410s Stainless Steels

DIAMETERS/ PACKAGING

8 B2 14 355) ED035012
532 (4.0) 14 355) ED035013
316 4.8) 14 355) ED035014

DEPOSIT COMPOSITION®

Requirements
AWS E410-16 012 max 1M.0-135 0.7 max 0.75 max

1.0 max

Typical Results? 0.08 2.2 0.2 0.01 07

Requirements
AWS E410-16 0.90 max 0.04 max 0.03 max 0.75 max

Typical Results? 0.40 0.02 0.01 0.06

TYPICAL OPERATING PROCEDURES

DC+ 40-80 75-10 95-150 130-200

AC 40-80 75-10 95-150 130-200

Typical all weld metal. ?See test results disclaimer. ®Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED
Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR® 410NIMO-16

Stainless - AWS E410NiMo-16

KEY FEATURES CONFORMANCES
= This electrode can be used to overlay mild and low AWS A5.4: E410NiMo-16
alloy steels .
ASME SFA-A5.4: E410NiMo-16

= Preheat and inter-pass temperatures greater than
300°F (150°C) are recommended during welding

= Post-weld heat treatment should not exceed 1150°F (620°C) as higher

temperatures may result in hardening TYPICAL APPLICATIONS
= Turbines = QOffshore
WELDING POSITIONS = Valve Bodies = Power Generation
) = High Pressure Piping = Welding CA6NM
All, except vertical down Stainless Steel

DIAMETERS / PACKAGING

8 3.2 14 (355) ED035015
532 [4.0) 14 (355) ED035016
316 (4.8) 14 (355) ED035018

DEPOSIT COMPOSITION®

Requirements
AWS E410NiMo-16 0.06 max 1.0-125 40-50 0.40-0.70 1.0 max

Typical Results? 0.02 n7z 4.6 0.58 0.5

Requirements
AWS E410NiMo-16 0.90 max 0.04 max 0.03 max 0.75 max Not Required

Typical Results? 037 0.02 0.01 0.07 -

TYPICAL OPERATING PROCEDURES

DC+ 40-80 75-110 95-150 130-200

AC 40-80 75-10 95-150 130-200

OTypical all weld metal. “See test results disclaimer. “Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED
Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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STICK (SMAW) ELECTRODE

EXCALIBUR 630-16

Stainless - AWS E630-16

KEY FEATURES

= A precipitation hardening stainless steel covered electrode
used for welding materials such as 17-4 and 17-7

= (an be used in the as welded condition or may be heat treated to
obtain higher strength

= Mechanical properties of the alloy are greatly influenced
by the heat treatment

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

CONFORMANCES

AWS A5.4: E630-16
ASME SFA-A5.4: E630-16
TYPICAL APPLICATIONS

= Hydraulic Equipment

= Impellers

= Pump Shafts

= Welding 17-4 and 17-7 Stainless Steels

332 24 12 305) ED035019
78 B2 14 (355) ED035020
5/32 (4.0 14 (355) ED035021
316 (4.8) 14 (355) ED035022
DEPOSIT COMPOSITION®
Requirements
AWS E630-16 0.05 max 16.00 - 16.75 45-50 0.75 max 015-030
Typical Results? 0.03 16.30 48 om 016

Requirements

AWS E630-16

0.25-0.75

0.75 max

0.04 max

0.03 max

3.25-4.00

Typical Results?

0.62

TYPICAL OPERATING PROCEDURES

036

0.02

343

DC+

40-80

75-10

95-150

130-200

AC

40-80

75-10

95-150

130-200

OTypical all weld metal. ?See test results disclaimer. “Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR' 2209-16

Stainless - AWS E2209-16

KEY FEATURES CONFORMANCES
= Designed for welding 22% Cr Duplex Stainless Steels AWS A5.4: £2209-16
= The welds offer excellent resistance to stress corrosion, cracking and ASME SFA-A5.4: E2209-16
pitting
= High strength welds and good corrosion resistance in a TYPICAL APPLICATIONS
range of environments
= Offshore
WELDING POSITIONS = Oiland Gas
= Chemical

All, except vertical down
= Petrochemical

= Welding 2205 Stainless Steels

DIAMETERS/ PACKAGING

332 24 12 305) ED034985
8 .2 14 (355) ED034986
532 (4.0) 14 (355) ED034987
316 (4.8) 14 (355) ED034988
DEPOSIT COMPOSITION"
Requirements
AWS E2209-16 0.04 max 215-235 85-105 25-35 05-2.0 1.0 max
Typical Results? 0.02 223 95 3.2 17 05

Requirements
AWS E2209-16 0.04 max 0.03 max 0.08 - 0.20 0.75 max Not Required
Typical Results? 0.02 0.01 016 0.06 30 - 60

TYPICAL OPERATING PROCEDURES

40-80

75-110

95-150

130-200

AC

40-80

ITypical all weld metal. ®See test results disclaimer. ®Preferred polarity is listed first.

75-110

95-150

130-200

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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EXCALIBUR' 2594-16

Stainless - AWS E2594-16

KEY FEATURES CONFORMANCES

= Asuper-duplex grade electrode that provides matching AWS A5.4: E2594-16
chemistry and mechanical property characteristics to wrought AR A }
super-duplex alloys such as 2507 and Zeron 100, as well as to ASME SFA-A5.4: E2594-16
super-duplex casting alloys (ATSM A890)

= High tensile and yield strength results, as well as superior
resistance to Sulfide Corrosion Cracking (SCC) and pitting TYPICAL APPLICATIONS

corrosion = Process Pipework

= Great corrosion resistance in a range of environments = Pumps and Valves
= Pressure Vessels
WELDING POSITIONS = Welding 2507 and Zeron 100X Duplex Stainless Steels

All, except vertical down

DIAMETERS / PACKAGING
Diameter Length 81b (3.6 kg) Easy Open Can 101b (4.5 kg) Easy Open Can
in  (mm) in (mm) 241b (10.9 kg) Master Carton 30Ib (13.6 kg) Master Carton
332 24 12 305) ED034989
178 (8.2 14 (355) ED034990
5/32 (4.0 14 (355) ED034991
316 (4.8) 14 (355) ED034992
DEPOSIT COMPOSITION®
%C %Cr %Ni %Mo %Mn %Si
Requirements
AWS E2594-16 0.04 max 24.0 - 270 8.0 -10.5 35-45 05-2.0 1.00 max
Typical Results? 0.02 254 9.2 42 0.8 0.58
%P %S %N %Cu FN
Requirements
AWS E2594-16 0.04 max 0.03 max 0.20- 030 0.75 max Not Required
Typical Results? 0.01 0.01 0.22 0.07 30 - 60
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 3/32in 2.4 mm) 1/8in(3.2mm) 5/32in (4.0 mm) 3/16in (4.8 mm)
DC+ 40-80 75-110 95-150 130-200
AC 40-80 ‘ 75-110 ‘ 95-150 ‘ 130-200

1Typical all weld metal. ?See test results disclaimer. ®Preferred polarity is listed first.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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E16.8.2-15

Stainless - AWS E16-8-2-15

KEY FEATURES CONFORMANCES
= Basic pipe welding electrode for 3XXH stainless steel AWS A5.4 E16-8-2-15
= Suited to the most demanding vertical and overhead IS0 3581-A (E16 8 2 B)

welding applications, including fixed pipework in the
ASME 5G/6G positions

WELDING POSITIONS TYPICAL APPLICATIONS
All = Transfer lines = Gas
= Furnace parts = Steam turbine plants
= Thick wall steam piping = Power Generation industries

= 308H, 316H Materials

DIAMETERS / PACKAGING

2.5(3/32) E168215-25-1
3.2 (1/8) E168215-32-1

4.0 (5/32) E168215-40-1

MECHANICAL PROPERTIES® - As Required per AWS A5.4

Requirements
AWS E16-8-2-15 - 550 (80) 35 min -
As-Welded
Typical Results®
As-Welded >420 (61 >620 (90) 40 50 37)
DEPOSIT COMPOSITION® — As Reiuired ier AWS A5.4
Requirements
AWS E16-8-2-15 0.04-0.08 0.5-2.5 0.60 max 0.03 max 0.03 max
Typical Results® 0.05 18 03 0.01 0.02
Requirements
AWS E16-8-2-15 14.5-16.5 75-9.5 1.0-2.0 0.5 max 1-6
Typical Results® 155 85 12 01 3

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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SUPERMET " 16.8.2

Stainless - AWS E16-8-2-17

KEY FEATURES CONFORMANCES
= Manufactured with controlled hydrogen and moisture AWS A5.4 E16-8-2-17
resistant flux Fovermg technology to ensure high resistance 150 3581-A (E1682R)
to weld porosity
= 3XXH Materials
TYPICAL APPLICATIONS
WELDING POSITIONS = 308H, 316H Materials
All = Gas and steam turbine
= Petrochemical
= Chemical process plants
= Power generation industries
DIAMETERS /PACKAGING
Diameter 3.9kg (8.61b) 4.4kg (9.71b) 4.5kg (9.91b)
mm (in) Easy Open Can Easy Open Can Easy Open Can
253732 SM1682-25
3.2(1/8) SM1682-32
4.0 (5/32) SM1682-40
MECHANICAL PROPERTIES™ — As Required per AWS A5.4
Yield Tensile Elongation Charpy V-Notch
Strength® Strength % ) (ft-1bf)
MPa (ksi) MPa (ksi) 4.0dia 5.0 dia @20°C[68°F) @-50°C -58°F)
Requirements
AWS E16-8-2-17 - 550 (80) 35 25 min - -
As-Welded
Typical Results® >410 (60) >620 (90) 42 42 >70 (52) >50 (37)
As-Welded
DEPOSIT COMPOSITION" — As Required per AWS A5.4
%C %Mn %Si %5 %P
Requirements
AWS E16-8-2-17 0.08 max 2.5 max 0.60 max 0.03 max 0.03 max
Typical Results® 0.05 1.0 0.45 0.01 0.02
%Cr %Ni %Mo %Cu FN
Requirements
AWS E16-8-2-17 145-16.5 75-95 1.0-2.0 0.75 max 1-6
Typical Results® 155 8.5 1 01 3

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.

BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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THERMET " 800Nb

Austenitic Heat Resisting Consumable

KEY FEATURES

= Controlled carbon and niobium for optimum corrosion
resistance and creep performance

= Designed to eliminate thermal fatigue and shock resistance
at temperatures up to 1000°C (1832°F)

= Designed to meet deposit composition of type 800 cast
at wrought alloys

TYPICAL APPLICATIONS

= Fabrication of muffles, radiant tubes, and heat treatment trays
= Petrochemical industry

= Nuclear engineering industries

= Welding alloy 800, 800H, 800HT

WELDING POSITIONS

All, except vertical down

DIAMETERS / PACKAGING

25332 13.78 (350) INTH80ONB-25
3.2(1/8) 13.78 (350) INTH80ONB-32-1
40532 1378 350) INTH80ONB-40-1

MECHANICAL PROPERTIES"

615 (107) 410 (80) >32 46 >55 170-220

Typical Results®
As-Welded

DEPOSIT COMPOSITION®

Requirements

0.06-0.12

1.6-45

0.6 max

0.02 max

0.03 max

Typical Results® - (Weld metal wt. %) 01

Requirements

19.0-23.0

25

30.0-35.0

03

0.8-15

0.007

0.5 max

0.015

0.5 max

Typical Results® - (\Weld metal wt. %)

21

32

13

04

015

TYPICAL OPERATING PROCEDURES

3.2(1/8) DC+ 75-120A
4.0 (5/32) DC+ 100-155A
5.0 (316) DC+ 130-210A

OTypical all weld metal. “Measured with 0.2% offset. P'See test results disclaimer.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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STICK (SMAW) ELECTRODE

ULTRAMET 308LCF

Stainless - AWS E308L-16

KEY FEATURES
= Controlled Low Ferrite (Range 3-6)

= Charpy V-Notch test results capable of exceeding
27 20 ft-Ibf) @ -196°C (-320°F)

Exceeds 15 mils [0.38 mm) of lateral expansion
@ -196°C (-320°F)

= Batch Managed Inventory

» (2 Lot” - Certificates showing actual deposit composition
available online

WELDING POSITIONS
All
DIAMETERS / PACKAGING
Diameter 4.4kg (9.716)
mm (in) Carton
3.2(1/8) UM308LCF-32-1
4.0 (5/32)

MECHANICAL PROPERTIES™ — As Required per AWS A5.4

CONFORMANCES
AWS A5.4: E308L-16
ASME SFA 5.4: E308L-16
TYPICAL APPLICATIONS

= LNG Storage

= Cryogenic Vessels and Piping

TYPICALBASE METALS
= 304L stainless steel

= 18/8 steels with service temperatures down
to -196°C (-320°F)

4.5kg (9.91b)
Carton

UM308LCF-40-1

Yield Tensile Charpy V-Notch Lateral Expansion
Strength? Strength Elongation J[ft-1b) mm [mils)
MPa ksi) MPa ksi) ge -196°C (-320°F) -196°C [-320°F)
Requirements
AWS 5.4: E308L-16 Not Specified 520 (75) min 30 min Not Specified Not Specified
Typical Results® 445 (65) 600 (87) 50 45 33) 0.50 (19.7)
DEPOSIT COMPOSITION" — As Required per AWS A5.4
%C %Mn %Si %S %P
Requirements 0.04 max 05-25 1.00 max 0.03 max 0.03 max
Typical Results® <0.025 1.0 0.60 0.01 0.02
%Cr %Ni %Mo %Cu %FN
Requirements 18.0-21.0 9.0-11.0 0.75 max 0.75 max Not Specified
Typical Results® 185 10.0 01 <01 3
TYPICAL OPERATING PROCEDURES
Current (Amps)
Polarity® 2.5mm (3/32in) 3.2mm [1/8in)
DC+ 60-90 75-120
AC 40-80 ‘ 75-120

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

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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ULTRAMET B"316NF

Stainless - Similar to AWS A5.4 (E316LMn-15) - E18153LB42

KEY FEATURES CONFORMANCES

= (ontrolled carbon and niobium for optimum corrosion IS0 3581-A E18153LB42
resistance and creep performance

= Designed to eliminate thermal fatigue and shock resistance
at temperatures up to 1000°C (1832°F)

*Similar to E316LMn-15

TYPICAL APPLICATIONS

WELDING POSITIONS R _ )
= Fabrication of fittings for minesweepers

All, except vertical down = Qffshore industry — Downhole instrument collars

= LPG & LNG storage vessels

DIAMETERS / PACKAGING

3.2(1/8) 350 (13.78) UMB316NF-32-1
4.0 (5/32) 350 (13.78) UMB316NF-40-1

MECHANICAL PROPERTIES®

Typical Results®
As-Welded 610 (89) 440 (64) 38 50 50 0.6 24)

DEPOSIT COMPOSITION® — As Reiuired ier Similar to AWS A5.4

Requirements

perE18153LB42 0.04 max 2.5-4.0 0.9 max 0.025 max 0.030 max
Typical Results®
(Weld metal wt. %) <0.03 35 0.4 0.01 0.02

Requirements

perE18153LB42 16.5-19.5 14.0-17.0 25-35 0.5 max 01-0.2
Typical Results®
(Weld metal wt. %) 18 16 2.8 <01 015

TYPICAL OPERATING PROCEDURES

3.2(1/8) 75-120A
4.0 (5/32) 100-155A
5.0 (3/16) 130-210A

0 Typical all weld metal. @Measured with 0.2% offset. ¥ See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 307_MOD

Stainless
KEY FEATURES CONFORMANCES
= Austenitic stainless steel 1S014343-A: G188 Mn

= 7% Manganese (Mn] increases resistance to hot cracking between
dissimilar steels

= Q2 Lot” - Certificates showing actual wire composition TYPICAL APPLICATIONS
and calculated ferrite number (FN) available online » Automotive exhaust systems

« Armor Plate (military)

WELDING POSITIONS = Designed for joining dissimilar stainless steels
All = Waork hardening manganese steel
SHIELDING GAS

Short Circuiting Transfer

90% He / 75% Argon / 2.5% (0,
Axial Spray Transfer

98% Argon / Balance O,

DIAMETERS/ PACKAGING

0.045 [1.2) ED036050

WIRE COMPOSITION®

Typical Results?

Typical Results?

TYPICAL OPERATING PROCEDURES

0.045 (11) 28-32 180-250 30-50 CFH 98/2 (Ar/0)

OTypical wire composition. “See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 308H

Stainless - AWS ER308H

KEY FEATURES CONFORMANCES
= Provides a higher carbon deposition [minimum AWS A5.9: ER308, ER308H
o)
of 0.04% carbon) than Blue Max MIG 308L ASME SFA-5.9: ER308, ER308H

= The higher carbon deposit provides creep strength and higher tensile

strength at elevated service temperatures TYPICAL APPLICATIONS

= (2 Lot"- Certificate showing actual wire composition

and calculated ferrite number [FN) available online * Chemical

= Pulp and Paper

= Petrochemical = Welding 302/304H/305 Stainless

Industries Steels
WELDING POSITIONS
= Distillery = Restaurant Industries
All )
= (Catalytic Crackers
SHIELDING GAS
Short Circuiting Transfer
90% He /75% Argon /2.5% (O,
Axial Spray Transfer
98% Argon / Balance O,
DIAMETERS / PACKAGING
Diameter 331b [15kg) 500 Ib (227 kg)
in (mm) Steel Spool Accu-Trak® Drum
0.030 (0.8 ED035038
0.035 (0.9) ED035039
0.045 (1) ED035040 ED035041
116 [1.6)
WIRE COMPOSITION® — As Required per AWS A5.9
%C% %Cr %Ni %Mo %Mn
Requirements
AWS ER308H 0.04 - 0.08 19.5-22.0 9.00 - 11.00 0.50 max 10-25
Typical Results? 0.06 19.9 97 0.07 1.8
%Si %P %S %Cu FN
Requirements
AWS ER308H 0.30 - 0.65 0.03 max 0.03 max 0.75 max Not Required
Typical Results? 0.44 0.02 0.006 010 7
TYPICAL OPERATING PROCEDURES
Diameter Voltage
in (mm) [volts) Amperage Gas Flow Gas
0.030 (0.8) 26-29 160-210 30-50 CFH
0.035 (0.9) 26-29 160-210 30-50 CFH 9;3[/]2/7[2;2/%]
0.045 [17) 28-32 180-250 30-50 CFH H JATCO
0.062 (1.6 29-33 200-280 30-50 CFH EAT 2]

OTypical wire chemistry. @See test results disclaimer. PAWS Requirements for ER308 is 0.08% max carbon.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 308LS|

Stainless - AWS ER308Si, ER308LSi

KEY FEATURES CONFORMANCES
= High silicon level for increased puddle fluidity and toe wetting AWS A5.9: ER308Si, ER308LSI
= Proprietary surface lubricant for steady feeding and arc stability ASME SFA-A5.9 ER308Si, ER308LSi
= Versatile electrode designed to weld CrNi austenitic CWB/CSA: ER308Si, ER308LSI
stainless steels EN 150 14343-B: 55308L5i
0 Usgd to primarily weld equipment made with 304 type ABS: ER30851 ER308LS,
stainless steel
= Higher silicon content improves wetting of the weld metal and
potentially higher travel speeds compared to standard
308L products TYPICAL APPLICATIONS
= (2 Lot® - Certificate showing actual wire composition and « 304 and 304L stainless steels

calculated ferrite number (FN) available online
= Common austenitic stainless steels referred to as

“18-8" steels
WELDING POSITIONS

All

» ASTM A743 or A744 Types CF-8 and CF-3

= Performs exceptionally at high wire feed speeds

SHIELDING GAS

Short Circuiting Transfer

90% He / 75% Argon / 2.5% (0,
Axial Spray Transfer

98% Argon / Balance O,

DIAMETERS / PACKAGING

Diameter 251b[(1.3kg) 331b (15 kg) 331b (15 kg) 2501b (113 kg) 500 Ib (227kg) 10001b (454 kg)

in (mm) Plastic Spool Plastic Spool Steel Spool Accu-Trak’ Drum Accu-Trak’ Drum Precise-Trak™ Reel
0.030 (0.8) ED037252
0.035 (0.9) ED037250 ED035058 ED035060 ED029768 £D032834
0.045 (1) ED037251 ED035063 ED029769

116 (1.6) ED019294

MECHANICAL PROPERTIES™ — As Required per AWS A5.9

Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Typical Results® - As-Welded 455 (66) 635 (92) 46 10

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer.
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MIG [GMAW] WIRE

WIRE COMPOSITION® — As Required per AWS A5.9

%CY %Cr %Ni %Mo %Mn
Requirements - AWS ER308LSi 0.03 max 19.5-22.0 9.0-11.0 0.75 max 1.0-2.5
Typical Results® 0.01 19.9 10.0 016 21
%Si %P %S %N %Cu
Requirements - AWS ER308LSi 0.65-1.00 0.03 max 0.03 max Not Specified 0.75 max
Typical Results? 0.88 0.02 0.01 0.05 017
TYPICAL OPERATING PROCEDURES
Diameter, Polarity cTWD® Wire Feed Speed Voltage Approx. Current Deposition Rate
Shielding Gas mm (in) m/min_ (in/min) (Volts) (Amps) ke/hr (Ib/hr)
Short Circuit Transfer
130/2) 3.0 (120 19-20 55 09 [2.0)
130/2) 4.6 (180) 19-20 85 14 (3.0)
0.035in (0.9 mm), DC+ 130/2) 5.8 (230) 20-21 105 18 B.9)
90% He / 7-1/2% Ar / 2-1/2% (O, 13 (112) 76 (300) 20-21 125 23 5.0)
130/2) 89 (350) 21-22 140 27 (5.9)
130/2) 10.2 (400) 22-23 160 31 (67)
13 (1/2) 2.5 (100) 19-20 100 11 2.8)
13 (1/2) 3.2 (125) 19-20 120 15 3.5
13 (1/2) 3.8 (150 21 135 17 (4.2
0.045 in (11 mm), DC+ 1301/2) 4.4 (175) 21 140 2.0 (48)
90% He / 7-112% Ar / 2-1/2% (0, 1301/2) 5.6 (220) 22 170 26 (61
13 (1/2) 6.4 (250 22-23 175 29 (6.9)
13 (1/2) 70 [275) 22-23 185 3.2 (76)
Axial Spray Transfer
13 (1/2) 10.2 (400) 22 180 31 (67)
0.035in (0.9 mm), DC+ 1301/2) 10.8 [425) 23 190 33 71)
98% Ar/2% 0, 1301/2) 1.4 [450) 23 200 35 (75)
13 (1/2) 121 (479) 23 210 37 (8.0
130/2) 61 (240) 23 195 2.8 [6.6)
130/2) 6.6 (260) 24 230 30 (72
0.045 in (11 mm), DC+ 13 (1/2) 76 (300) 24 240 35 (83)
98% Ar2% 0, 13(1/2) 83 [329) 25 250 38 (9.0)
130/2) 9.1 (360) 25 260 4.2 (10.0)
19 (3/4) 4.4 [179) 25 260 43 (9.2)
19 (3/4) 51 (200) 26 310 49 (10.5)
116 in (1.6 mm), DC+ 19 (3/4) 6.4 (250) 26 330 6.2 (131)
98% Ar2% 0, 19 3/4) 70 [275) 27 360 6.8 [14.4)
19 (3/4) 76 (300) 28 390 74 (15.8)

1Typical all weld metal. "Measured with 0.2% offset. ¥See test results disclaimer “ AWS Requirements for ER308Si is 0.08% max carbon. ®lIncluded in 0.50% max. for other elements not specified.

[To estimate ESO, subtract 1/8 in (3 mm] from CTWD.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 308L

Stainless - AWS ER308L

KEY FEATURES CONFORMANCES
= Reduced carbon levels (0.03% max] offer increased AWS A5.9: ER308, ER308L

resistance to inter-granular corrosion ASME SFA-5.9: ER308, ER308L
= Q2 Lot"- Certificate showing actual wire composition .

and calculated ferrite number (FN) available online CWB/CSA: ER308, ER308L

ABS: ER308, ER308L

WELDING POSITIONS TYPICAL APPLICATIONS
All = Designed for welding 304/304L Stainless Steels

= ASTM A743 or 744 Types CF-8 and CF-3 castings

SHIELDING GAS

Short Circuiting Transfer

90% He / 75% Argon / 2.5% (0,
Axial Spray Transfer

98% Argon / Balance O,

DIAMETERS / PACKAGING
Diameter 331b [15kg) 500 Ib (227 kg)
in (mm) Steel Spool Accu-Trak’ Drum
0.035 (0.9) ED035045 ED035049
0.045 1) ED035051 ED035054
M6 (1.6 ED035056

WIRE COMPOSITION® — As Required per AWS A5.9
%% %Cr %Ni %Mo %Mn
Requirements
AWS ER308L 0.03 max 19.5-22.0 9.00 - 11.00 0.75 max 1.0-25
Typical Results? 0.01 197 97 017 17
%Si %P %S %Cu FN
Requirements
AWS ER308L 0.30 - 0.65 0.03 max 0.03 max 0.75 max Not Required
Typical Results? 037 0.02 0.01 018 8-14
TYPICAL OPERATING PROCEDURES
Diameter Voltage
in (mm) [volts) Amperage Gas Flow Gas
0.035 (0.9) 26-29 160-210 30-50 CFH 982
0.045 (11 28-32 180-250 30-50 CFH (Ar/O
0.062 [1.6) 29-33 200-280 30-50 CFH f 2]

OTypical wire chemistry. @See test results disclaimer. AWS Requirements for ER308 is 0.08% max carbon.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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MIG (GMAW] WIRE

BLUE MAX" MIG 308LCF

Stainless - AWS ER308L

KEY FEATURES

« Controlled Low Ferrite (Range 3-6 FN)

= Charpy V-Notch test results capable of exceeding
27 20 ft-Ibf) @ -196°C (-320°F)

= Exceeds 15 mils (0.38 mm) of lateral expansion
@ -196°C (-320°F)

= Q2 Lot” - Certificates showing actual wire chemistry
available online

WELDING POSITIONS
All

SHIELDING GAS

98% Argon / 2% Oxygen

CONFORMANCES
AWS A5.9:
ASME SFA-5.9:

ER308, ER308L
ER308, ER308L

TYPICAL APPLICATIONS
= LNG Storage

= Cryogenic Vessels and Piping

TYPICAL BASE METALS
= 304L stainless steel

= 18/8 steels with service temperatures down to
-196°C (-320°F)

DIAMETERS / PACKAGING
Diameter 331b [15kg)
in(mm) Steel Spool
0.035 (09) ED034909
0.045 (11 ED034910
116 (1.6) ED038023
WIRE COMPOSITION® — As Required per AWS A5.9
%C %Cr %Ni %Mo %Mn
Requirements
AWS ER308L 0.03 max 19.5-22.0 9.00 - 11.00 0.75 max 1.0-25
Typical Results® 0.01 19.7 97 017 17
%Si %P %S %Cu FN
Requirements
AWS ER308L 0.30 - 0.65 0.03 max 0.03 max 0.75 max Not Required
Typical Results® 037 0.02 0.01 018 3-6
MECHANICAL PROPERTIES"
Yield Tensile Charpy V-Notch Lateral Expansion
Strength? Strength Elongation J [ft-Ibf) mils (mm)
MPa (ksi) MPa (ksi) % -196°C (-320°F) -196°C (-320°F)
Typical Results?
As-Welded with 98% Ar/2% 0, 430 (63) 600 (88) 35 34 (47) 24(0.67)

Typical wire composition ?Measured with 0.2% offset ¥See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 309LS|

Stainless - AWS ER309Si, ER309LSi

KEY FEATURES CONFORMANCES
= Highsilicon level for increased puddle fluidity and toe wetting AWS A5.9: ER309Si, ER309LSI
= Proprietary surface lubricant for steady feeding and arc stability ASME SFA-A5.9: ER309Si, ER309LSi
= (ontrolled ferrite content for maximum carrosion resistance CWB/CSA: ER309LSi
» The same composition as Blue Max® MIG 309L with higher silicon EN IS0 14343-B: SS309LSi
content to improve the bead appearance and increase welding ease ABS: ER309Si, ER309LSi
= Excellent contour of the weld minimizes the need for grinding
» Q2 Lot® - Certificate showing actual wire composition
and calculated ferrite number (FN) available online
TYPICAL APPLICATIONS
= Designed for joining stainless steel to mild or
low alloy steel
WELDING POSITIONS = Performs exceptionally at high wire feed speeds
All
SHIELDING GAS
Short Circuiting Transfer:
90% Helium /75% Argon / 2.5% (Q,
Axial Spray Transfer:
98% Argon/ 2% Oxygen
DIAMETERS / PACKAGING
Diameter 331b (15 kg) 331b (15 kg) 2501b (113 kg) 500 Ib (227 kg)
in (mm) Plastic Spool Steel Spool Accu-Trak® Drum Accu-Trak® Drum
0.030 (0.8) ED035076
0.035 (0.9) ED037291 ED035077 ED035078 ED029770
0.045 (1) ED037292 ED035080 ED029771
116 (1.6) ED037293

MECHANICAL PROPERTIES™ — As Required per AWS A5.9

Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Typical Results® - As-Welded 450 (65) 595 (86) 42 n

OTypical wire composition. Measured with 0.2% offset YSee test results disclaimer.
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WIRE COMPOSITION® — As Required per AWS A5.9

MIG (GMAW] WIRE

%CY %Cr %Ni %Mo %Mn
Requirements - AWS ER309LSi 0.03 max 23.0-25.0 12.0-14.0 0.75 max 1.0-25
Typical Results® 0.03 235 137 0.28 2.0
%Si %P %S %N¥ %Cu
Requirements - AWS ER309LSi 0.65-1.00 0.03 max 0.03 max Not Specified 0.75 max
Typical Results® 0.89 0.02 0.01 0.06 0.22
TYPICAL OPERATING PROCEDURES
Diameter, Polarity cTWD® Wire Feed Speed Voltage Approx. Current Deposition Rate
Shielding Gas mm (in) m/min  (in/min) (Volts) (Amps) ke/hr (Ib/hr)
Short Circuit Transfer
130/2) 3.0 (120 19-20 55 09 (2.0
130/2) 4.6 (180) 19-20 85 14 (3.0)
0.035in (0.9 mm), DC+ 130/2) 5.8 (230) 20-21 105 18 3.9)
90% He / 7-112% Ar / 2-1/2% (0, 130/2) 76 (300) 20-21 125 23 (5.0)
130/2) 8.9 (350) 21-22 140 27 (5.9)
130/2) 10.2 (400) 22-23 160 31 (6.7)
13 (1/2) 2.5 (100) 19-20 100 11 2.8)
13 (1/2) 3.2 (125) 19-20 120 15 3.5)
0.045in (11 mm), DC+ 1301/2) 3.8 (150 21 135 17 4.2)
90% He / 7-112% Ar / 2-1/2% (0, 1301/2) 4.4 (175) 21 140 2.0 (48)
13 (1/2) 5.6 (220) 22 170 26 (61
13 (1/2) 6.4 [250) 22-23 175 29 (6.9)
13 (1/2) 70 [275) 22-23 185 3.2 (76)
Axial Spray Transfer
13 (1/2) 10.2 (400) 22 180 31 (67)
0.035in (0.9 mm), DC+ 1302 10.8 (425) 23 190 33 1)
98% Ar2% 0, 1302 N4 [450) 23 200 35 (75)
13 (1/2) 121 [475) 23 210 37 (8.0
130/2) 61 (240) 23 195 2.8 (6.6
0.045in (11 mm), DC+ 130/2) 6.6 260) 24 230 3.0 (72)
98% Arl2% 0, 130/2) 76 (300) 24 240 35 (83)
B3 0/2) 8.3 (325) 25 250 3.8 (9.0)
130/2) 91 360) 25 260 4.2 (10.0)
19 (3/4) 4.4 [179) 25 260 43 (9.2)
1116 in (1.6 mm), DC+ 19 (3/4) 51 (200) 26 310 49 (10.5)
98% Ar2% 0, 19 (3/4) 6.4 (250) 26 330 6.2 (131
19 (3/4) 70 (275) 27 360 6.8 (14.4)
19 (3/4) 76 (300) 28 390 74 (15.8)

ITypical wire composition. PMeasured with 0.2% offset “ISee test results disclaimer “AWS Requirement for ER309Si is 0.12% max. carbon. Eincluded in 0.50% max. for other elements not specified.

[To estimate ESO, subtract 1/8 in (3 mm] from CTWD.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX" MIG 309L

Stainless - AWS ER309L

KEY FEATURES CONFORMANCES
» Reduced carbon levels (0.03% max] offer increased resistance AWS A5.9: ER309, ER309L
to inter-granular carrosion ASME SFA-5.9: ER309, ER309L
= Excell i i
xcellent corrosion resistance CWB/CSA: ER309, ER300L
= (2 Lot” - Certificate showing actual wire composition and calculated
ferrite number (FN] available online ABS: ER309, ER309L
WELDING POSITIONS TYPICAL APPLICATIONS
All = |deal for joining stainless steels to themselves or to carbon
or low alloy steels, and can be used at temperatures of up
to 700°F 371°C)
SHIELDING GAS
Short Circuiting Transfer:
90% Helium /75% Argon / 2.5% (Q,
Axial Spray Transfer:
98% Argon/ 2% Oxygen
DIAMETERS / PACKAGING
Diameter 331b (15kg) 6001b (272kg)
in (mm) Steel Spool Accu-Trak’ Drum
0.035 (0.9 ED035071
0.045 [11) ED035072
0.047 [1.2) ED036579
116 (1.6) ED035074
WIRE COMPOSITION® — As Required per AWS A5.9
%C %Cr %Ni %Mo %Mn
Requirements
AWS ER309L 0.03 max 23.0-25.0 12.0 - 14.0 0.75 max 1.0-25
Typical Results? 0.01 234 13.6 0.06 1.6
%Si %P %S %Cu FN
Requirements
AWS ER309L 0.30 - 0.65 0.03 max 0.03 max 0.75 max Not Required
Typical Results? 038 0.02 0.007 0.07 9-14

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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TYPICAL OPERATING PROCEDURES

Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Deposition Rate
Shielding Gas mm (in) m/min (in/min) (Volts) (Rmps) kg/hr (Ib/hr)
Short Circuit Transfer
13(1/2) 3.0 (120) 19-20 55 0.9 (2.0)
13(1/2) 4.6 (180) 19-20 85 1.4 (3.0)
0.035in (0.9 mm), DC+ 13(1/2) 5.8 (230) 20-21 105 1.8 (3.9)
90% He / 7-1/2% Ar / 2-1/2% CO, 13(1/2) 7.6 (300) 20-21 125 2.3 (5.0)
13(1/2) 8.9 (350) 21-22 140 2.7 (5.9)
13(1/2) 10.2 (400) 22-23 160 3.1 (6.7)
13(1/2) 2.5 (100) 19-20 100 1.1 (2.8)
13(1/2) 3.2 (125) 19-20 120 1.5 (3.5)
0.045in (1.1 mm), DC+ 13(1/2) 3.8 (150) 21 135 1.7 (4.2)
90% He / 7-1/2% Ar / 2-1/2% CO, 13(1/2) 4.4 (175) 21 140 2.0 (4.8)
13(1/2) 5.6 (220) 22 170 26 (6.1)
13(1/2) 6.4 (250) 22-23 175 29 (6.9)
13(1/2) 7.0 (275) 22-23 185 3.2 (7.6)
Axial Spray Transfer
13(1/2) 10.2 (400) 22 180 3.1 (6.7)
0.035in (0.9 mm), DC+ 13(1/2) 10.8 (425) 23 190 3.3 (7.1)
98% Ar/2% 0, 13(1/2) 11.4 (450) 23 200 3.5 (7.5)
13(1/2) 12.1 (475) 23 210 3.7 (8.0)
13(1/2) 6.1 (240) 23 195 2.8 (6.6)
0.045in (1.1 mm), DC+ 13(1/2) 6.6 (260) 24 230 3.0 (7.2)
98% Ar/2% 0, 13(1/2) 7.6 (300) 24 240 3.5 (8.3)
13(1/2) 8.3 (325) 25 250 3.8 (9.0)
13(1/2) 9.1 (360) 25 260 4.2 (10.0)
19(3/4) 4.4 (175) 25 260 4.3 (9.2)
1/16in (1.6 mm), DC+ 19(3/4) 5.1 (200) 26 310 4.9 (10.5)
98% Ar/2% 0, 19 (3/4) 6.4 (250) 26 330 6.2 (13.1)
19(3/4) 7.0 (275) 27 360 6.8 (14.4)
19(3/4) 7.6 (300) 28 390 7.4 (15.8)

M Typical all weld metal. ?Measured with 0.2% offset. “/See test results disclaimer “ AWS Requirements for ER308Si is 0.08% max carbon. Included in 0.50% max. for other elements not specified.

"o estimate ESO, subtract 1/8 in (3 mm) from CTWD.
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BLUE MAX' MIG 309LMo_MOD

Stainless
KEY FEATURES CONFORMANCES
= Similar to 309L with the exception for the addition of 1S0 14343-A: 23122L

2.0 - 3.0% molybdenum to increase its pitting corrosion resistance in
halide-containing environments

= Surfacing of base metals to improve their resistance

to corrosion TYPICAL APPLICATIONS
= Used to achieve a single-layer overlay with a chemical composition

similar to that of a 316L stainless steel = Used for the first layer of multilayer overlays with filler

metals such as 316L or 317L stainless steel

WELDING POSITIONS SHIELDING GAS

All 98% Ar /2% 0,

DIAMETERS / PACKAGING

0.035 (0.9 ED035082
0.045 (11 ED035083
116 (1.6) ED035084

WIRE COMPOSITION®

Requirements
AWS ER309LMo

0.03 max 21.0-218 14.2-153 20-30 1.0-25

Typical Results? 0.01 223 15.0 2.6 1.40

Requirements
AWS ER309LMo

Typical Results? 0.40 0.02 0.01 010 6-12

0.30 - 0.65 0.03 max 0.03 max 0.75 max Not Required

TYPICAL OPERATING PROCEDURES

0.035 (0.9) 26-29 160-210 30-50 CFH
0.045 1) 28-32 180-250 30-50 CFH 98% Ar /2% 0,
0.062 [1.6) 29-33 200-280 30-50 CFH

1 Typical wire composition. ?See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED
Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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MIG (GMAW] WIRE

BLUE MAX" MIG 310

Stainless - AWS ER310

KEY FEATURES CONFORMANCES
= Austentic stainless for high temperature, heat resistant applications AWS A5.9: ER310
= The weld deposit is fully austenitic, low heat input welding ASME SFA-5.9: ER310
procedures are needed to prevent cracking
CWB/CSA: ER310
» Q2 Lot” - Certificate showing actual wire composition
ABS: ER310
WELDING POSITIONS TYPICAL APPLICATIONS
Al = Heat shields
= Furnace parts
SHIELDING GAS = Ducting
98% Ar / 2% 0, = Welding 310 Stainless and similiar materials
= Used for welding stainless steels of similar composition
in cast and wrought forms
DIAMETERS / PACKAGING
Diameter 331b (15kg)
in (mm) Steel Spool
0.035 (0.9 ED035085
0.045 [11) ED035086
116 [1.6) ED035087
WIRE COMPOSITION®™ — As Required per AWS A5.9
%C %Cr %Ni %Mo %Mn %Si %P %S %Cu
Requirements
AWS ER310 0.08- 015 25.0 - 28.0 20.0-225 0.75 max 1.0-25 030 - 0.65 0.03 max 0.03 max 0.75 max
Typical Results? om 271 21.0 190 0.40 0.01 0.003 0.04
TYPICAL OPERATING PROCEDURES
Diameter Voltage
in (mm) [volts) Amperage Gas Flow Gas
0.035 (0.9 26-29 160-210
0.045 1) 28-32 180-250 30-50 CFH 98% Ar /2% 0,
116 (1.6) 29-33 200-280

OTypical wire composition. ?See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 312

Stainless - AWS ER312

KEY FEATURES CONFORMANCES

= The weld deposits exhibit high tensile strength and offer AWS A5.9: ER312
some resistance to abrasion ASME SFA-5.9: ER312

= Applications should be limited to 800°F (420°C) CWB/CSA: ER3T2

= Q2 I_'ot - Certificate shqwing actyal wire composition and calculated TYPICAL APPLICATIONS
ferrite number (FN) available online

= Tool steels

WELDING POSITIONS = Hard to weld steels

Al = (Cast and wrought alloys

= Dissimilar metals

SHIELDING GAS

98% Argon / 2% Oxygen

DIAMETERS / PACKAGING

0.045 (11 ED035088
M6 [1.6) ED035089

WIRE COMPOSITION® — As Reiuired ier AWS A5.9

Requirements
AWS ER312 015 max 28.0-32.0 8.0 -10.5 0.75 max 1.0-25

Typical Results? om 29.6 89 1.6

Requirements
AWS ER312 0.30 - 0.65 0.03 max 0.03 max 0.75 max Not Required

Typical Results? 0.44 0.02 0.01 010 50 - 80

TYPICAL OPERATING PROCEDURES

0.045 (11 28-32 180-250
116 (1.6 29-33 200-280 30-50 CFH 98% Ar /2% 0,

OTypical wire composition. ?See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX" MIG 316L

Stainless - AWS ER316L

KEY FEATURES CONFORMANCES
= The 2-3% molybdenum improves pitting corrosion resistance AWS A5.9: ER316, ER316L
of the weld deposit - _ o CWB/CSA: ER316, ER316L
. ;ﬁ\évi;iggra?urgferrf;j;;is the possibility of carbide precipitation ABS: ER316, ER3I6L
= Q2 Lot” - Certificate showing actual wire composition and calculated
ferrite number (FN) available online TYPICAL APPLICATIONS

= Power Generation

WELDING POSITIONS = Chemical and Petrochemical Processing
All = Designed for joining 316/316L stainless steels
SHIELDING GAS

98% Ar /2% 0,

DIAMETERS / PACKAGING
Diameter 33Ib(15kg) 2501b (113kg)
in (mm) Steel Spool Accu-Trak® Drum
0.030 (0.8) ED035091
0.035 (0.9 ED035092 ED035097
0.045 (11 ED035098 ED035102
116 [1.6) ED035104

WIRE COMPOSITION®™ — As Required per AWS A5.9/A5.9M:

%C %Cr %Ni %Mo %Mn
Requirements
AWS ER316L 0.03 max 18.0 - 20.0 1.0-14.0 20-3.0 1.0-25
Typical Results? 0.01 185 121 24 16
%Si %P %S %Cu FN
Requirements
AWS ER316L 0.30 - 0.65 0.03 max 0.03 max 0.75 max Not Required
Typical Results? 036 0.02 0.01 0.09 6-12
TYPICAL OPERATING PROCEDURES
Diameter Voltage
in (mm) [volts) Amperage Gas
0.030 (0.8 26-29 160-210
0.035 (0.9) 26-29 160-210 % Ar/ 2% 0
0.045 1) 2832 180-250 38% Ar /2% 0,
116 (1.6) 29-33 200-280

1Typical wire composition PSee test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 316LCF

Stainless - AWS ER316L

KEY FEATURES CONFORMANCES
AWS A5.9:

ASME SFA-5.9:

ER316, ER316L
ER316, ER316L

= Controlled Low Ferrite (Range 3-5)

= Charpy V-Notch test results capable of exceeding
271 20 ft-Ibf) @ -196°C (-320°F)

TYPICAL APPLICATIONS
= LNG Storage

= Exceeds 15 mils (0.38 mm) of lateral expansion
@ -196°C (-320°F)

= Q2 Lot” - Certificates showing actual wire compasition

available online = Cryogenic Vessels and Piping

TYPICAL BASE METALS
WELDING POSITIONS = 316L stainless steel
All
SHIELDING GAS
98% Ar /2% 0,
DIAMETERS / PACKAGING
Diameter 331b [15kg)
in  (mm) Steel Spool
0.035 (09 ED034925
0.045 (11 ED034926
116 (1.6) ED037178
WIRE COMPOSITION® — As Required per AWS A5.9
%C %Cr %Ni %Mo %Mn
Requirements - AWS ER316L 0.03 max 18.0 - 20.0 1.0 - 14.0 2.0-30 1.0-25
Typical Results® 0.01 185 121 24 16
%Si %P %S %Cu FN
Requirements - AWS ER316L 0.30 - 0.65 0.03 max 0.03 max 0.75 max Not Required
Typical Results? 036 0.02 0.01 0.09 3-5
MECHANICAL PROPERTIES®
Yield Tensile Charpy V-Notch Lateral Expansion
Strength® Strength Elongation J[ft-Ibf) mils (mm)
MPa (ksi) MPa (ksi) % -196°C (-320°F) -196°C (-320°F)
Typical Results?
As-Welded with 98% Ar/2% O, 410 (69) 580 (85) 36 42 (56) 27 (0.69)

1Typical wire composition. ?Measured with 0.2% offset ¥See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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MIG (GMAW] WIRE

BLUE MAX" MIG 316LSI

Stainless - AWS ER316Si, ER316LSi

KEY FEATURES

= High silicon level for increased puddle fluidity and
toe wetting

= Proprietary surface lubricant for steady feeding and
arc stability

= Molybdenum grade for increased corrosion resistance

= Controlled ferrite content for maximum corrosion
resistance

Similar to 316L, with higher silicon content for
optimum ease and speed in MIG welding and smooth
bead appearance

= Q2 Lot” - Certificate showing actual wirecomposition
and calculated ferrite number (FN) available online

WELDING POSITIONS
All
DIAMETERS / PACKAGING
Diameter 251b(11.3kg)
in (mm) Plastic Spool
0.030 (0.8) ED023963
0.035 (0.9)
0.045 (1)
116 (1.6) ED019300

MECHANICAL PROPERTIES™ — As Required per AWS A5.9

Yield Strength®
MPa (ksi)

Typical Results® - As-Welded 405 (59)

Typical wire composition PMeasured with 0.2% offset 'See test results disclaimer

CONFORMANCES

AWS A5.9: ER3165i, ER316LSI
ASME SFA-A5.9 ER316Si, ER316LSI
CWB/CSA W48-06: ER316LSi

IS0 14343-B: SS316LSi

ABS: ER3165i, ER316LSI
TYPICAL APPLICATIONS

= Molybdenum bearing austenitic stainless steels

= Type 316 and 316L

= Performs exceptionally at high wire feed speeds

SHIELDING GAS

Short Circuiting Transfer:
90% He /75% Argon /2.5% (0,

Axial Spray Transfer:
98% Argon / Balance Oxygen

331b [15kg)
Plastic Spool

ED037302
ED037303

Tensile Strength Elongation
MPa (ksi) %

560 (81) 40

500 Ib (227 kg)
Accu-Trak’ Drum

ED029772
ED029773

Ferrite
Number

7
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MIG (GMAW] WIRE

WIRE COMPOSITION® — As Required per AWS A5.9

%CY %Cr %Ni %Mo %Mn
Requirements - AWS ER316LSi 0.03 max 18.0-20.0 11.0-14.0 2.0-3.0 1.0-2.5
Typical Results® 0.02 189 1.8 2.2 21
%Si %P %S %N® %Cu
Requirements - AWS ER316LSi 0.65-1.00 0.03 max 0.03 max Not Specified 0.75 max
Typical Results? 0.81 0.02 0.01 0.05 0.23
TYPICAL OPERATING PROCEDURES
Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Deposition Rate
Shielding Gas mm (in) m/min (in/min) (Volts) (Amps) kg/hr (lb/hr)
Short Circuit Transfer
130/2) 3.0 (120) 19-20 55 09 [2.0)
130/2) 4.6 (180) 19-20 85 14 (3.0)
0.035in (0.9 mm), DC+ 130/2) 5.8 (230) 20-21 105 18 39)
90% He / 7-112% Ar / 2-1/2% (0, 1301/2) 76 (300) 20-21 125 23 (5.0)
130/2) 8.9 (350) 21-22 140 27 (5.9)
130/2) 10.2 (400) 22-23 160 31 (67)
130/2) 2.5 (100) 19-20 100 11 2.8)
130/2) 3.2 (125) 19-20 120 15 35
0.045in (11 mm), DC+ 1301/2) 3.8 (150) 21 135 17 (4.2
90% He / 7-112% Ar / 2-1/2% (0, 1301/2) 4.4 (175) 21 140 2.0 (48)
130/2) 5.6 (220) 22 170 26 (61
130/2) 6.4 (250 22-23 175 29 (6.9)
130/2) 70 [275) 22-23 185 3.2 (76)
Axial Spray Transfer
130/2) 10.2 (400) 22 180 31 (67)
0.035in (0.9 mm), DC+ 1301/2) 10.8 [425) 23 190 33 1)
98% Ar/2% 0, 1301/2) 1.4 [450) 23 200 35 (75)
130/2) 121 [475) 23 210 37 (8.0
13 (1/2) 61 [240) 23 195 2.8 [6.6)
0.045in (11 mm), DC+ 1B30/2) 6.6 (260) 24 230 3.0 (72)
98% Ar/2% 0, 1301/2) 76 (300) 24 240 35 (83)
130/2) 83 (325) 25 250 38 (9.0)
130/2) 91 (360) 25 260 42 (10.0)
19 (3/4) 4.4 (175) 25 260 43 (9.2)
116in (1.6 mm), DC+ 19 (3/4) 51 (200) 26 310 49 (10.5)
98% Ar/2% 0, 19 (3/4) 6.4 (250 26 330 6.2 (131
19 (3/4) 70 [275) 27 360 6.8 [14.4)
19 (3/4) 76 (300) 28 390 74 (15.8)

1Typical wire composition. PMeasured with 0.2% offset. ¥See test results disclaimer. “AWS Requirement for ER316Si is 0.12% max. carbon. ®Included in 0.50% max. for other elements not specified.

[To estimate ESO, subtract 1/8 in (3 mm] from CTWD.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.

www.lincolnelectric.com | F-44



BLUE MAX' MIG 317L

Stainless - AWS ER317L

KEY FEATURES CONFORMANCES
= Weld deposit similar to 316L with high molybdenum content AWS A5.9: ER317 ER317L
for increased corrosion resistance ASME SFA-5.9: ER317 ER317L
= Not suitable for structural service above 400°C (752°F) CWB/ CSA: ER317 ER317L
or for cyogenic applications
TYPICAL APPLICATIONS
WELDING POSITIONS = Food Processing = Paper Making
All = Chemical Processing Plants = Designed for welding 317L and
« Condensers .alloys with similar composition
in high
SHIELDING GAS = Petrochemical corrosive environments

98% Ar /2% 0,

DIAMETERS / PACKAGING

0.035 (0.9 ED035116
0.045 (11 ED035117

WIRE COMPOSITION® — As Required per AWS A5.9

Requirements
AWS ER317L 0.03 max. 18.5-205 13.0-15.0 3.0-40 1.0-25
Typical Results? 0.01 189 137 35 14

Requirements
AWS ER317L 0.30 - 0.65 0.03 max 0.03 max 0.75 max
Typical Results? 0.45 0.01 0.008 0.08

TYPICAL OPERATING PROCEDURES

0.035 (09) 26-29 160-210
0.045 (11 28-32 180-250 30-50 CFH 98% Ar/2% 0,
116 (1.6) 29-33 200-280

ITypical wire composition. “See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 320LR

Stainless - AWS ER320LR

KEY FEATURES CONFORMANCES
= LR contains low residual elements for better resistance to AWS A5.9: ER320LR
hot cracking ASME SFA-5.9: ER320LR
) . CWB/ CSA: ER 320LR
= Excellent corrosion resistance
= Q2 Lot® - Certificate showing actual wire composition TYPICAL APPLICATIONS
= Process Piping
WELDING POSITIONS
= Heat Exchangers
All
= Agitators and rotors
SHIELDING GAS = Chemical processing
98% Ar /2% 0, = Metal cleaning and pickling industries

= Typically used for welding Alloy 20 base materials and
materials in similar composition

DIAMETERS / PACKAGING

0.035 (09 ED035122
0.045 (11 ED035123

WIRE COMPOSITION® — As Reiuired ier AWS A5.9

Requirements
AWS ER320LR 0.025 max 19.0 - 21.0 32.0-36.0 20-30 15-2.0
Typical Results? 0.003 201 333 24 17
Requirements Required
AWS ER320LR 0.5 max 0.015 max 0.02 max 3.0-4.0 8xC/ 1.0 max
Typical Results? 0.01 0.010 0.001 33 0.22

TYPICAL OPERATING PROCEDURES

0.035 (0.9) 26-29 160-210
0.045 (1) 28-32 180-250 30-50 CFH 98% Ar /2% 0,
116 01.6) 29-33 200-280

ITypical wire composition. “See test results disclaimer.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 330

Stainless - AWS ER330

KEY FEATURES CONFORMANCES
= High sulfur environments adversely affect the high AWS A5.9: ER330
temperature performance ASME SFA-5.9: ER330
CWB/CSA: ER330

= Heat input must be kept at a minimum during welding
to avoid possible micro-fissuring

= Q2 Lot” - Certificate showing actual wire composition TYPICAL APPLICATIONS
= Heat Treatment

= Furnace Environments

WELDING POSITIONS
» Used to weld wrought and cast forms of stainless steels
Al of similar chemical compositions, which offer good heat
and scale resistance to 1800°F (980°C)
SHIELDING GAS

98% Ar /2% 0,

DIAMETERS / PACKAGING

0.035 (0.9 ED035125
0.045 (11 ED035127

WIRE COMPOSITION® — As Required per AWS A5.9

Requirements
AWS ER330 018 - 0.25 15.0 - 170 34.0 - 370 0.75 max 1.0-25

Typical Results? 0.23 159 35.2 19

Requirements
AWS ER330 0.30 - 0.65 0.03 0.03 0.75 max

Typical Results? 042 0.01 0.005 010

TYPICAL OPERATING PROCEDURES

0.035 (0.9) 26-29 160-210

- 0, 0,
0.045 011 28-32 180-250 30-50 CFH 98% Ar /2% 0,

OTypical wire composition. “See test results disclaimer.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX" MIG 347

Stainless - AWS ER347

KEY FEATURES CONFORMANCES
= The addition of niobium reduces intergranular corrosion AWS A5.9: ER347
in severe operating conditions CWBJ/CSA: ER347
= (2 Lot’ - Certificate showing actual chemistry )
available online ABS: ER347
WELDING POSITIONS TYPICAL APPLICATIONS
Al = High temperature stainless applications

= Pharmaceutical Equipment

SHIELDING GAS = Welding 321 and 347 type stainless and stainless clad steels
98% Ar /2% 0, = Food Processing
DIAMETERS / PACKAGING

0.035 (09 ED035128
0.045 (11 ED035130
116 (1.6 ED035132 ED035133

WIRE COMPOSITION® - As Reiuired ier AWS A5.9

Requirements
AWS ER347 0.08 max 19.0 - 215 9.0-11.0 0.75 max 10xC-10

Typical Results? 0.03 195 93 0.25 0.60

Requirements
AWS ER347 1.0-25 0.30 - 0.65 0.03 max 0.03 max 0.75 max

Typical Results? 17 0.45 0.01 0.007 010

TYPICAL OPERATING PROCEDURES

0.035 (0.9) 26-29 160-210
0.045 [11) 28-32 180-250 30-50 CFH 98% Ar /2% 0,
116 (1.6) 29-33 200-280

Typical wire composition. “See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 385

Stainless - AWS ER385

KEY FEATURES CONFORMANCES
= Super austenitic stainless steel provides resistance to AWS A5.9: ER385
stress corrosion cracking ASME SFA-5.9: ER385
= Low heat input procedures needed CWB/CSA: ER385
= Q2 Lot® Certificate showing actual chemistry
available online TYPICAL APPLICATIONS
= Used for welding 904L stainless steel
WELDING POSITIONS
= Used in fabrication of equipment and vessels for handling and storage
All of sulfuric acid, phosphoric acid, and other inorganic
and organic acids
SHIELDING GAS = Process piping

98% Ar /2% 0,

DIAMETERS / PACKAGING

0.045 (11 ED035135
116 (1.6) ED035136

WIRE COMPOSITION® — As Required per AWS A5.9

Requirements
AWS ER385 0.025 max 195-215 24.0 - 26.0 42-52 1.0-25

Typical Results? 0.010 19.9 25.0 4.2 1.8

Requirements
AWS ER385 0.50 max 0.02 max 0.03 max 1.2-20

Typical Results? 03 0.01 0.001 14

TYPICAL OPERATING PROCEDURES

0.035 (0.9) 26-29 160-210
0.045 (11 28-32 180-250 30-50 CFH 98% Ar /2% 0,
116 (1.6) 29-33 200-280

Typical wire composition. “See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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MIG (GMAW] WIRE

BLUE MAX" MIG 409Nb

Stainless - AWS ER409Nb

KEY FEATURES

= A ferritic stainless steel

= The addition of niobium improves corrosion resistance
and promotes a ferritic micro-structure

= For the best results, welding must be done in a low
heat input procedure not recommended for
multi-pass applications

» Q2 Lot® - Certificate showing actual chemistry
available online

WELDING POSITIONS
Al

DIAMETERS / PACKAGING

CONFORMANCES
AWS A5.9: ER409Nb
ASME SFA-5.9: ER409Nb

TYPICAL APPLICATIONS

= Automotive Exhausts
= (atalytic Converters under typical applications

= Designed to weld type 409 and 409Ti base materials

SHIELDING GAS

98% Ar /2% 0,

0.035 (09
0.045 (1)

ED035137
ED035138

WIRE COMPOSITION® - As Reiuired ier AWS A5.9

Requirements
AWS ER409Nb 0.08 max

105-135

0.6 max 0.50 max 0.075 max

Typical Results? 0.04

15

04 0.03 0.50

Requirements
AWS ER409Nb 0.8 max

1.0 max

0.04 max 0.03 max 0.75 max

Typical Results? 0.62

TYPICAL OPERATING PROCEDURES

0.035 (09)
0.045 (1)

ITypical wire composition. PSee test results disclaimer

048

160-210
180-250

0.02 0.02 0.04

30-50 CFH 98% Ar /2% 0,

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 410

Stainless - AWS ER410

KEY FEATURES CONFORMANCES
= Designed to weld stainless steels of similar chemical composition AWS A5.9: ER410
as well as to overlay carbon steels to impart corrosion, erosion and CWB/CSA: ER410

abrasion resistance

n i - o o
Preheat and inter-pass temper.ature of.400 F (200°C) or TYPICAL APPLICATIONS
greater are recommended during welding

« Q2 Lot Certificate showing actual wire composition is recommended ~ * >urfacing Steel Mill Rolls

available online = Furnace and Burner Parts
= Turbine Parts
WELDING POSITIONS
Al SHIELDING GAS

98% Ar /2% 0,

DIAMETERS / PACKAGING

0.035 (0.9 ED035139 ED037564
0.045 (1) ED035140 ED035141 ED035142 ED035398
116 (1.6) ED035143

WIRE COMPOSITION® — As Required per AWS A5.9

Requirements
AWS ER410 0.12 max 15-135 0.6 max 0.75 max 0.6 max

Typical Results? 0m 125 01 0.03 0.45

Requirements
AWS ER410 0.5 max 0.03 max 0.03 max 0.75 max

Typical Results? 039 0.01 0.01 014

TYPICAL OPERATING PROCEDURES

0.035 (0.9) 26-29 160-210

0.045 (11) 28-22 180-250 30-50 CFH 98% Ar /2% 0,

OTypical wire composition. ?See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 410NiMo

Stainless - AWS ER410NiMo

KEY FEATURES CONFORMANCES

= Used to overlay mild and low alloy steels AWS A5.9: ER410NiMo

= Preheat and inter-pass temperature of 300°F (150°C] or greater ASME SFA5.9: ER410NiMo
are recommended during welding

= Post-weld heat treatment should not exceed 1150°F (620°C) as TYPICAL APPLICATIONS

higher temperatures may result in hardening Turbi
= Turbines

= Q2 Lot® - Certificate showing actual chemistry

available online = Valve Bodies

= Power Generation

WELDING POSITIONS » Chemical & Petrochemical

Al = High Pressure Piping

= Designed to weld materials of similar chemical
composition in cast and wrought forms

SHIELDING GAS

98% Ar /2% 0,

DIAMETERS / PACKAGING

0.035 (09 ED035144
0.045 11 ED035145
M6 (1.6) ED036501

WIRE COMPOSITION® — As Required per AWS A5.9

Requirements
AWS ER410NiMo 0.06 max M.0-125 4.0-5.0 04-07

Typical Results? 0.02 n7 47 05

0.6 max
0.2

Requirements
AWS ER410NiMo 0.5 max 0.03 max 0.03 max 0.75 max

Typical Results? 0.2 0.01 0.002 0.06

TYPICAL OPERATING PROCEDURES

0.035 (0.9) 26-29 160-210

- o o
0.045 {11 28-32 180-250 30-50 CFH 98% Ar /2% Q,

0Typical wire composition. ?See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX' MIG 420

Stainless - AWS ER420

KEY FEATURES CONFORMANCES
= Higher hardness levels than Blue Max 410, due to higher carbon AWS A5.9: ER420
& Chromium content ASME SFA-5.9: ER420
= Intended to weld stainless steels similar in chemical
composition
TYPICAL APPLICATIONS

= Q2 Lot® - Certificate showing actual wire composition and calcu-

lated ferrite number (FN) available online « Hydraulic Equipment Components

= Impellers
WELDING POSITIONS

= Pump Shafts
All
SHIELDING GAS
98% Ar /2% 0,

DIAMETERS / PACKAGING

0.045 11 ED036661

WIRE COMPOSITION®— As Required per AWS A5.9

Requirements

AWS ER420 0.25-0.40 0.60 0.50 0.03 0.03
Typical Results? 032 030 030 0.01 0.02
Requirements

AWS ER420 12.0-14.0 0.60 0.75 0.75
Typical Results? 13.20 0.20 0.03 0.02

TYPICAL OPERATING PROCEDURES

30-50 CFH

16 01.6) 200-280 98% Ar /2% 0,

[ITypical wire composition. ?See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX" MIG 630

Stainless - AWS ER630

KEY FEATURES CONFORMANCES
= Heat treatment of material will obtain higher strength, AWS A5.9: ER630

and greatly influence mechanical properties ASME SFA-5.9: ER630
= Precipitation hardening, martensitic stainless steel CWB/CSA: ER630
= Q2 Lot® Certificate showing actual wire composition and

calculated ferrite number (FN) available online

TYPICAL APPLICATIONS

WELDING POSITIONS = Hydraulic Equipment Components
All = Impellers

= Pump Shafts

SHIELDING GAS = Welding 17-4 PH stainless steels
98% Ar /2% 0,

DIAMETERS / PACKAGING

0.035 (09 ED035150
0.045 (11 ED035151
116 (1.6) ED035153

WIRE COMPOSITION® - As Reiuired ier AWS A5.9

Requirements
AWS ER630 0.05 max 16.00 - 16.75 45-50 0.75 max 015-0.30

Typical Results? 0.03 16.5 4.8 0.2 0.22

Requirements
AWS ER630 0.25-0.75 0.75 max 0.03 max 0.03 max 3.25-4.0

Typical Results? 0.54 0.43 0.02 0.02 36

TYPICAL OPERATING PROCEDURES

0.035 (0.9) 26-29 160-210

0.045 [7) 28-32 180-250 30-50 CFH 98% Argon / 2% (0,

ITypical wire composition. PSee test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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BLUE MAX" MIG 2209

Stainless - AWS ER2209

KEY FEATURES CONFORMANCES
= The welds offer excellent resistance to stress AWS A5.9: ER2209
corrosion, cracking and pitting ASME SFA-5.9: ER2209
= The microstructure of the weld metal consists of ICSA:
austenite and ferrite CWB/CSA: ER2209
= Q2 Lot® Certificate showing actual wire composition ABS: ER2209
and calculated ferrite number (FN) available online
WELDING POSITIONS TYPICAL APPLICATIONS
All = Offshore
= QOil and Gas
98% Ar /2% 0, = Petrochemical

= Welding 2205 duplex stainless steel

DIAMETERS / PACKAGING

0.030 (0.8 ED035023
0.035 (0.9 ED035025
0.045 11 ED035027

M6 (1.6) ED035028

WIRE COMPOSITION® — As Required per AWS A5.9

Requirements
AWS ER2209 0.03 max 215-235 75-95 25-35 05-20 0.90 max

Typical Results? 0.01 227 85 3.0 14 04

Requirements
AWS ER2209 0.03 max 0.03 max 0.08 - 0.20 0.75 max Not Required

Typical Results? 0.01 0.001 015 0.06 30-60

TYPICAL OPERATING PROCEDURES

0.035 (0.9 26-29 160-210 30-50 CFH 98% Argon/
0.045 (11 28-32 180-250 2% Carbon Dioxide
116 [1.6) 29-33 200-280

Typical wire composition. ?See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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MIG (GMAW] WIRE

BLUE MAX" MIG 2594

Stainless - AWS ER2594

KEY FEATURES

= Asuper-duplex grade electrode that provides matching

chemistry and mechanical property characteristics to wrought super-

duplex alloys such as 2507 and Zeron100, as well as to super-duplex

casting alloys (ATSM A890)

= The electrode is over-alloyed 2-3% in nickel to provide
the optimum ferrite/austenite ratio in the finished weld
resulting in high tensile and yield strength and superior

resistance to stress corrosion, cracking (SCC) and
pitting corrosion

CONFORMANCES

AWS A5.9: ER2594
ASME SFA-5.9: ER2594
CWB/CSA: ER2594
ABS: ER2594
TYPICAL APPLICATIONS

= Process Pipework

» Q2 Lot” - Certificate showing actual wire composition and calculated = Pumps and Valves
ferrite number (FN) available online

= Pressure Vessels

= Welding Zeron 100% and similar base metals

WELDING POSITIONS
All SHIELDING GAS
98% Ar /2% 0,
DIAMETERS / PACKAGING
Diameter 331b (15kg)
in (mm) Steel Spool
0.035 (09) ED035029
0.045 (1) ED035030
WIRE COMPOSITION® — As Required per AWS A5.9
%C %Cr %Ni %Mo %Mn %Si
Requirements
AWS ER2594 0.03 max 24.0 - 270 8.0 -10.5 25-45 2.5 max 1.0 max
Typical Results? 0.02 24.6 8.6 3.8 0.8 03
%P %S %N %Cu %W FN
Requirements
AWS ER2594 0.03 max 0.02 max 0.20-0.30 1.5 max 1.00 max Not Required
Typical Results? 0.02 0.01 0.25 0.01 0.01 30- 60
TYPICAL OPERATING PROCEDURES
Diameter Voltage
in (mm) (volts) Amperage Gas Flow Gas
0.035 (0.9) 26-29 160-210 o o
0.045 (11 28-32 180-250 30-50 CFH 98% Ar/2%0,

OTypical wire composition. ?See test results disclaimer

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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ce

LINCOLN' RED MAX 308LS|

Stainless - AWS ER308Si, ER308LSi

KEY FEATURES CONFORMANCES
= Engineered surface treatment for weldability control in AWS A5.9: ER308LSI, ER308Si
semiautomatic applications ASME SFAS.9: ER308LSi, ER30851
= High silicon level for i d puddle fluidity and t tti
igh silicon level for increased puddle fluidity and toe wetting S0 14343-A: 6199LS
= Q2 Lot” - Certificate showing actual wire composition and calculated ] )
ferrite number (FN) available online 15014343-B: S5308L5I, 553085
ABS: ER308LSi, ER308Si
WELDING POSITIONS
Al TYPICAL APPLICATIONS
= Semiautomatic welding
SHIELDING GAS

= 304 and 304L stainless steel
Short Circuiting Transfer:

90% He/ 75% Ar/ 2.5% EO2
Axial Spray Transfer: = ASTM A743 or A744 Types CF-8 and CF-3
98% Argon/ Balance O, or (0,

= Common austenitic stainless steels referred to as “18-8" steels

DIAMETERS / PACKAGING
Diameter 101b (4.5kg) 331b [15kg) 500 Ib (227 kg) 500 Ib (227 kg)
in (mm) Steel Spool PLW Steel Spool Accu-Trak’ Drum Accu-Pak’ Box
0.035 (0.9) ED038003 ED037983 ED037989 ED037992
0.045 (1) ED038004 ED037984 ED037990 ED037993
116 [1.6) ED037985 ED037991 ED037994
MECHANICAL PROPERTIES™ — As Required per AWS A5.9
Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements - AWS ER308Si, ER308LSi Not Specified
Typical Results® - As-Welded 455 (66) ‘ 635 (92) ‘ 46 ‘ 10
WIRE COMPOSITION® — As Required per AWS A5.9
%CY %Cr %Ni %Mo %Mn
Requirements - AWS ER308Si, ER308LSI 0.03 max 19.5-22.0 9.0-1.0 0.75 max 1.0-25
Typical Results® 0.01 199 10.0 016 21
%Si %P %S %N® %Cu
Requirements - AWS ER308Si, ER308LSi 0.65-1.00 0.03 max 0.03 max Not Specified 0.75 max
Typical Results® 0.88 0.02 0.01 0.05 017

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer. ¥ AWS Requirement for ER308Si is 0.08% max carbon. ®lIncluded in 0.50% max. for other elements not specified.
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MIG (GMAW)] WIRE

TYPICAL OPERATING PROCEDURES

Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Deposition Rate
Shielding Gas mm (in) m/min (in/min) (Volts) (Amps) kg/hr (Ib/hr)
Short Circuit Transfer
13072) 3.0 (120) 20-21 60 09 2.0)
13 0/2) 4.6 (180) 21-23 90 14 (3.0)
0.035in (0.9 mm), DC+ 130/2) 5.8 (230) 22-24 105 18 3.9)
90% He / 75% Ar / 2.5% (O, 130/2) 76 (300) 23-25 130 23 (5.0
13 0/2) 8.9 (350) 24-26 145 27 (5.9)
1301/2) 10.2 (400) 25-27 155 31 (6.7)
13072 2.5 (100) 20-21 80 11 2.8)
13072 3.2 (129) 21-22 10 15 (3.5)
. 130/2) 3.8 (150) 21-23 130 17 4.2)
900/0‘::5/'7"5[:/‘1 ?r"/']é 25; © 13072 44 i75) 22 5 20 48)
o E LRI AL AT Y, 130/2) 5.6 (220) 23-25 170 26 (61
130/2) 6.4 (250) 24-26 180 29 (6.9)
13072 70 (275) 25-27 190 3.2 (76)
Axial Spray Transfer
130/2) 10.2 (400) 23-24 190 31 (67)
0.035in (0.9 mm), DC+ 130/2) 10.8 (425) 24-25 200 33 (1)
98% Ar 2% 0, 13 0/2) .4 [450) 24-25 210 35 (75)
13 01/2) 121 (475) 25-26 220 37 (8.0)
13 0/2) 6.1 (240) 22-24 195 2.8 (6.6)
. 130/2) 6.6 (260) 23-25 215 30 72
D‘ng; 2‘:2;']'0[)0 130/2) 76 (300) 24-26 245 35 (83)
° ° % 13 0/2) 83 (325) 25-27 250 38 (9.0)
13 0/2) 91 B60) 25-27 275 4.2 (10.0)

WTypical all weld metal. @Measured with 0.2% offset. ¥'See test results disclaimer. ¥ AWS Requirement for ER308Si is 0.08% max carbon. ®Included in 0.50% max. for other elements not specified.
[5To estimate ESO, subtract 1/8 in 3.2 mm] from CTWD.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m* maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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ce

LINCOLN' RED MAX' 309LS|

Stainless - AWS ER309Si, ER309LSi

KEY FEATURES CONFORMANCES
= Engineered surface treatment for weldability control in AWS A5.9: ER309LSi, ER309Si
semiautomatic applications ASMESFA-59:  ER30LSi, ER309Si
= High silicon level for increased puddle fluidity and toe wetting 150 14343-A: 631LS
= Q2 Lot” - Certificate showing actual wire composition and calculated . . .
ferrite number (FN] available online 15014343-B: 5530915, 5530951
ABS: ER309LSi, ER309Si
WELDING POSITIONS
Al
TYPICAL APPLICATIONS
SHIELDING GAS

= Semiautomatic welding
Short Circuiting Transfer:
90% He/ 75% Ar/ 2.5% o,
Axial Spray Transfer:
98% Argon/ Balance O, or CQ,

= Designed for joining stainless steel to mild steel or
low alloy steel

DIAMETERS / PACKAGING
Diameter 101b (4.5kg) 331b [15kg) 500 Ib (227 kg) 500 Ib (227 kg)
in(mm) Steel Spool PLW Steel Spool Accu-Trak® Drum Accu-Pak’ Box
0.035 (0.9) ED037347 ED036763 ED036971
0.040 1.0) ED036992
0.045 (1) ED037348 ED036764 ED036972 ED036928
116 (1.6) ED037349 ED036765 ED036973 ED036929
MECHANICAL PROPERTIES™ — As Required per AWS A5.9
Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements - AWS ER3095i, ER309LSi Not Specified
Typical Results® - As-Welded 450 (65) 595 (86) ‘ 42 ‘ n
WIRE COMPOSITION® — As Required per AWS A5.9
%CY %Cr %Ni %Mo %Mn
Requirements - AWS ER3095i, ER309LSi 0.03 max 23.0-25.0 12.0-14.0 0.75 max 1.0-25
Typical Results® - As-Welded 0.03 235 37 0.28 2.0
%Si %P %S %N %Cu
Requirements - AWS ER3095i, ER309LSi 0.65-1.00 0.03 max 0.03 max Not Specified 0.75 max
Typical Results® - As-Welded 0.89 0.02 0.01 0.06 0.22

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer. ¥ AWS Requirement for ER309Si is 0.12% max carbon. ®Included in 0.50% max. for other elements not specified.
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MIG (GMAW] WIRE

TYPICAL OPERATING PROCEDURES

Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Deposition Rate
Shielding Gas mm (in) m/min (in/min) (Volts) (Amps) kg/hr (Ib/hr)
Short Circuit Transfer
13072) 3.0 (120) 20-21 60 09 2.0)
13 0/2) 4.6 (180) 21-23 90 14 (3.0)
0.035in (0.9 mm), DC+ 130/2) 5.8 (230) 22-24 105 18 3.9)
90% He / 75% Ar / 2.5% (O, 130/2) 76 (300) 23-25 130 23 (5.0
13 0/2) 8.9 (350) 24-26 145 27 (5.9)
1301/2) 10.2 (400) 25-27 155 31 (6.7)
13072 2.5 (100) 20-21 80 11 2.8)
13072 3.2 (129) 21-22 10 15 (3.5)
. 130/2) 3.8 (150) 21-23 130 17 4.2)
900/0‘::5/'7"5[:/‘1 ?r"/']é 25; © 13072 44 i75) 22 5 20 48)
o E LRI AL AT Y, 130/2) 5.6 (220) 23-25 170 26 (61
130/2) 6.4 (250) 24-26 180 29 (6.9)
13072 70 (275) 25-27 190 3.2 (76)
Axial Spray Transfer
130/2) 10.2 (400) 23-24 190 31 (67)
0.035in (0.9 mm), DC+ 130/2) 10.8 (425) 24-25 200 33 (1)
98% Ar 2% 0, 13 0/2) .4 [450) 24-25 210 35 (75)
13 01/2) 121 (475) 25-26 220 37 (8.0)
13 0/2) 6.1 (240) 22-24 195 2.8 (6.6)
. 130/2) 6.6 (260) 23-25 215 30 72
D‘ng; 2‘:2;']'0[)0 130/2) 76 (300) 24-26 245 35 (83)
° ° % 13 0/2) 83 (325) 25-27 250 38 (9.0)
13 0/2) 91 B60) 25-27 275 4.2 (10.0)

Typical all weld metal. ®Measured with 0.2% offset. ¥See test results disclaimer. ¥ AWS Requirement for ER309Si is 0.12% max carbon. “Included in 0.50% max. for other elements not specified.
[5To estimate ESO, subtract 1/8 in (3.2 mm] from CTWD.

IMPORTANT: SPECIAL VENTILATION AND/OR EXHAUST REQUIRED

Fumes from the normal use of some welding products can contain significant quantities of components - such as chromium and manganese - which can lower the 5.0 mg/m’ maximum exposure guideline for general welding fume.
BEFORE USE, READ AND UNDERSTAND THE SAFETY DATA SHEET (SDS) FOR THIS PRODUCT AND SPECIFIC INFORMATION PRINTED ON THE PRODUCT CONTAINER.
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LINCOLN' RED MAX' 316LS|

Stainless - AWS ER316Si, ER316LSi

KEY FEATURES CONFORMANCES
= Engineered surface treatment for weldability control in AWS A5.9: ER316LSi, ER316Si
semiaytomatic applications ASME SFA-5.9: ER316LS], ER3165i
= High silicon level for i d puddle fluidity and t tti
igh silicon level for increased puddle fluidity and toe wetting CWB/CSA: ER316LS1, ER3165:
= Molybdenum grade for increased corrosion resistance
1S0 14343-B: SS316LSi, SS316Si
= Q2 Lot” - Certificate showing actual wire composition and calculated ) )
ferrite number (FN) available online ABS: ER316L5i, ER3165I
WELDING POSITIONS TYPICAL APPLICATIONS
All « Semiautomatic welding

= Molybdenum bearing austenitic stainless steels
SHIELDING GAS = 316 and 316L stainless steel

Short Circuiting Transfer:

90% He/ 75% Ar/ 2.5% o,
Axial Spray Transfer:

98% Argon/ Balance O, or (0,

DIAMETERS / PACKAGING
Diameter 101b (4.5kg) 331b(15kg) 5001b (227 kg) 500 1b (227 kg)
in (mm) Steel Spool PLW Steel Spool Accu-Trak® Drum Accu-Pak® Box
0.035 (0.9) ED038005 ED037986 ED037998 ED037995
0.045 1) ED037987 ED037999 ED037996
116 (1.6) ED037988 ED038000 ED037997

MECHANICAL PROPERTIES™ — As Required per AWS A5.9

Yield Strength® Tensile Strength Elongation Ferrite
MPa (ksi) MPa (ksi) % Number
Requirements - AWS ER3165i, ER316LSi Not Specified
Typical Results® - As-Welded 405 (59) ‘ 560 (81) ‘ 40 ‘ 7

WIRE COMPOSITION® — As Required per AWS A5.9

%C? %Cr %Ni %Mo %Mn
Requirements - AWS ER3165i, ER316LSi 0.03 max 18.0-20.0 1.0-14.0 2.0-3.0 1.0-25
Typical Results® 0.02 189 137 23 2.0

%Si %P %S %N® %Cu
Requirements - AWS ER3165i, ER316LSi 0.65-1.00 0.03 max 0.03 max Not Specified 0.75 max
Typical Results® 0.89 0.02 0.01 0.06 0.22

OTypical all weld metal. @Measured with 0.2% offset. YSee test results disclaimer. ¥ AWS Requirement for ER316Si is 0.08% max carbon. ®Included in 0.50% max. for other elements not specified.
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MIG (GMAW] WIRE

TYPICAL OPERATING PROCEDURES

Diameter, Polarity CTWD® Wire Feed Speed Voltage Approx. Current Deposition Rate
Shielding Gas mm (in) m/min (in/min) (Volts) (Amps) kg/hr (Ib/hr)
Short Circuit Transfer
13072) 3.0 (12