THE LINCOLN ELECTRIC COMPANY
CUSTOMER ASSISTANCE POLICY

The Lincoln Electric Company is manufacturing
and selling high quality welding equipment,
consumables, and cutting equipment. Our
challenge is to meet the needs of our customers
and to exceed their expectations. On occasion,
purchasers may ask Lincoln Electric for information
or advice about their use of our products.
Our employees respond to inquiries to the best
of their ability based on information provided
to them by the customers and the knowledge
they may have concerning the application. Our
employees, however, are not in a position to
verify the information provided or to evaluate the
engineering requirements for the particular
weldment. Accordingly, Lincoln Electric does not
warrant or guarantee or assume any liability with

e e UNDERSTANDING FCAW-G AWS

the provision of such information or advice does

ot et expan, o ster sy varany n CLASSIFICATIONS & APPLICATIONS

our products. Any express or implied warranty

that might arise from the information or advice, E71T.X E|ectr0des Fact Sheet
including any implied warranty of merchantability

or any warranty of fitness for any customers’

particular purpose is specifically disclaimed.

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

Subject to Change — This information is accurate to
the best of our knowledge at the time of printing.
Please refer to www.lincolnelectric.com for any
updated information.
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1. Higher Impact Toughness Properties

1. ¥\:1hat are :Ir:e teli:hnidc_?fl differences between an E71T-1, E71T-9, and E71T-12 electrode classification? 2. Lower Hydrogen Levels
ere are three key differences: : T - e . . . i .
1. Chemical Comyp osition WS Classification W gahr%';‘r'lca' C°m,v‘|’;’f_'t,{,‘|’:nganese Strgﬁgts,:"(’ksi) C,,",t,‘rj;"rggg‘ In many cases an H4 diffusible hydrogen designator is required for E71T-12’s. In addition, customers often require toughness
2' Tensile Strength Range E71T-1 0.12% 1.75% 70-95 ksi 20 ftelbf @ 0°F properties that exceed 20 ftelbf @ -20°F. UltraCore® 712C, 712A80, and 712A80-H all carry the “J” supplemental designator and
3' Impact Properties E;H:?z 81%2? %ngl ;ggg 'ﬁg: gg g::g; g :ggzg produce weld metal that exceed the minimum toughness requirement. In addition, UltraCore® 712A80-H produces hydrogen levels

below 4mL per 100g of weld metal.

2. What is the difference between an E71T-1M and E71T-1C classification?
The “M” designator indicates the product will meet the mechanical and chemical composition requirements for a
particular AWS classification under mixed shielding gas (75 — 80% Argon / balance CO,). A “C” designator denotes
that the product is designed for use with 100% CO, shielding gas only. Some products are designed to be used under
both 100% CO, and 75 - 80% Argon/balance CO, shielding gases. These products are considered Dual Classified wires
(e.g. UltraCore® 71A75 Dual and Outershield® 71M).

7. Who might use UltraCore® 712A80, 712A80-H, or 712C?

Bridge fabricators with fracture critical requirements.

Tank/vessel fabricators that require an E71T-12.

Offshore Fabricators with stringent toughness requirements.

Shipbuilders with stringent toughness requirements.

Any customer who needs higher toughness values without moving to a higher tensile strength product.

When 80ksi tensile products are being used only for impact toughness, E71T-12’s may be a suitable replacement.

3. What do the optional supplemental designators J, D, and H signify?
In addition to the mandatory classification designators, AWS A5.20/A5.20M: 2005 also offers supplemental

- . ® i o
designators to indicate that the product meets additional property requirements. These designators are optional. 8. What other specific benefits do UltraCore® 712A80, 712A80-H, 712C and low alloy products possess?

The toughness properties of these electrodes are very consistent. Typically,

e A*“J” designator in an AWS A5.20 claesification indicates thet .the product produces impact properties at lower impact toughness is best where there is grain refinement. In an AWS 4 é;ganoéé\/lf%im:ﬂ
temperature. Products WI.’[h the J designator muet meet a minimum of 20 ftelbf at -40°F. E7_1 T-12 proc_iucts classification test plate, this is the center of the weld where the passes ( S
typically meet t_he -40°F impact toughness reqwrement_ and carry the sepplemental “J’ deelgnator. This has led overlap. If examined off-center, toughness will often be lower. The f 7 Layers
to the false belief that all E71T-1_ 2 products _have superior toughness. It is important to realize that not all microstructures of 712A80, 712C and 712A80-H were designed in a way 34in. 13 passes
E71 T—1_2 products meet “J” designator requirements. However, all UltraCore® E71T-12 products do carry the that minimizes sensitivity to grain refinement, providing good impact l S

J” designator. toughness throughout the weld.

e The “D” designator indicates that the electrode meets minimum strength requirements and CVN impacts of
40 ftelbf @ 70°F when tested under high heat input (slow cooling rate) and low heat input (fast cooling rate)
procedures. Products with a “D” designator meet high and low heat input testing requirements for Demand o o
Critical welds as specified in AWS D1.8 (Seismic Structural Supplement). UltraCore® Products and Classifications

——— . _

e AWS A5.20 has three H designations which represent maximum diffusible hydrogen levels as measured in Rroduct AWS Glassification Koy Features TypicalApplications
milliliters of diffusible hydrogen per 100 grams of deposited weld metal. The designations are H4, H8, and H16. UltraCore® 71C E71T-1C-H8, E71T-9C-H8 Premium arc performance, flat bead shape, and General Fabrication, Structural
These represent 4.0 mL, 8.0 mL, and 16.0 mL of diffusible hydrogen per 100 grams of deposited weld metal low spatter at lower ws procedures. Eibg%ag;gg’i Eiﬁgﬁgggaﬂon &
when tested in accordance with AWS guidelines. : : — — —

UltraCore® HD-C E71T-1C-H8, E71T-9C-H8 Faster freezing slag for high deposition rates out Shipbuilding, General Fabrication &
4. What benefit is gained by using an E71T-12 instead of an E71T-9, or E71T-1? ﬂ&ﬁ;&;ﬁgﬁﬁ% %Tiggd?rgslovaﬁﬂﬁgrﬁ;d Railcar Fabrication
The main benefit is the upper limit on tensile strength (see ques_tion 1). This may reduce V\_/eld cracking tendenciee over light rust, mill scale and primer.
and hardness. These products meet the lower manganese requirements of the A-1 analysis group in the ASME Boiler UltraCore® 71A85 | E71T-1M-H8, E71T-OM-H8 Premium arc performance, flat bead shape, and | General Fabrication, Structural
and Pressure Vessel Code, Section IX. low spatter at lower wfs procedures. Fabrication & D1.8 Seismic Applications
UltraCore® 71A75 E71T-1C-H8, E71T-9C-H8 Flat bead shape and low spatter at lower wfs General Fabrication
9. Who should use an E71T-12 product? , _ _ Dual E71T-1M-H8, E71T-9M-H8 procedures. Dual classified for welding on mixed
Mainly pressure vessel, offshore, and shipbuilders use E71T-12 products, but bridge and heavy equipment fabricators gas or 100% CO,
often use them as well. Outershield® 71M | E71T-1C-JH16, E71T-9C-JH16 | Low temperature impact toughness. Best in class | Bridge, Ship & Barge Manufacturing,
Generally speaking, anyone who is using an E71T-1 product can use an E71T-12 product. The welding characteristics E71T-1M-JH16, E71T-9M-JH16 | wire feeding characteristics. Dual classified for General Fabrication, Machinery Fabrication,
of the products are similar and the E71T-12 mechanical properties, chemical composition, and impact requirements welding on mixed gas or 100% CO, Offshore & Structural Fabrication
exceed the E71T-1 requirement. The E71T-12 classification is a more stringent specification. UltraCore® 712C E71T-1C-JH8, E71T-9C-JHS, Premium arc performance and low temperature Bridge Fabrication, Offshore,
E71T-12C-JH8 impact properties. Ability to weld over light rust, Pressure Vessels, ASME Related
mill scale and primer Applications & Shipbuilding
T-12 (st Stringent T-1 UltraCore® 712A80 | E71T-1M-JH8, E71T-9M-JH8, | Premium arc performance and low temperature Pressure Vessels, ASME Related
E71T-12M-JH8 impact properties. Applications, Shipbuilding & Offshore
Al of Lincoln’s E71T-12 electrodes are tri-classified, so procedure re-qualification may be avoided if a customer has UitraCore® 712A80-H oL o, SO, d”‘;USib'e fucrogen levels and ow temperature oftshore, eay et
already qualified with an E71T-1 or E71T-9. However, be sure to verify the qualifications needed before the job starts. T Mpact properties. ressure vesseis pouriding
An E71T-12 product also delivers better impact toughness for low temperature or fracture critical applications. MA5.20: 2005
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