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Abstract

This specification prescribes the requirements for classification of low-alloy steel covered electrodes used for shielded
metal arc welding. The requirements include chemical composition and mechanical properties of weld metal, weld metal
soundness, usability tests of electrodes, and moisture tests of the low-hydrogen electrode covering. Requirements for
standard sizes and lengths, marking, manufacturing, and packaging are also included.

Optional supplemental requirements include tests for absorbed moisture in the electrode covering and for diffusible

hydrogen in the weld metal.

This specification makes use of both U.S. Customary Units and the International System of Units (SI). Since these are not
equivalent, each system must be used independently of the other.

Copyright American Welding Society
Provided by IHS under license with AWS
No reproduction or networking permitted without license from IHS

American Welding Society®

Licensee=University of Alberta/5966844001, User=ahmadi, rozita
Not for Resale, 12/28/2014 10:37:28 MST



AWS A5.5/A5.5M:2014

ISBN: 978-0-87171-850-1

© 2014 by American Welding Society
All rights reserved

Printed in the United States of America

Photocopy Rights. No portion of this standard may be reproduced, stored in a retrieval system, or transmitted in any
form, including mechanical, photocopying, recording, or otherwise, without the prior written permission of the copyright
owner.

Authorization to photocopy items for internal, personal, or educational classroom use only or the internal, personal, or
educational classroom use only of specific clients is granted by the American Welding Society provided that the appro-
priate fee is paid to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, tel: (978) 750-8400;
Iflternet: <www.copyright.com>.

11
Copyright American Welding Society
Provided by IHS under license with AWS Licensee=University of Alberta/5966844001, User=ahmadi, rozita

No reproduction or networking permitted without license from IHS Not for Resale, 12/28/2014 10:37:28 MST



AWS A5.5/A5.5M:2014

Statement on the Use of American Welding Society Standards

All standards (codes, specifications, recommended practices, methods, classifications, and guides) of the American
Welding Society (AWS) are voluntary consensus standards that have been developed in accordance with the rules of the
American National Standards Institute (ANSI). When AWS American National Standards are either incorporated in, or
made part of, documents that are included in federal or state laws and regulations, or the regulations of other governmen-
tal bodies, their provisions carry the full legal authority of the statute. In such cases, any changes in those AWS standards
must be approved by the governmental body having statutory jurisdiction before they can become a part of those laws and
regulations. In all cases, these standards carry the full legal authority of the contract or other document that invokes the
AWS standards. When this contractual relationship exists, changes in or deviations from requirements of an AWS stan-
dard must be by agreement between the contracting parties.

AWS American National Standards are developed through a consensus standards development process that brings
together volunteers representing varied viewpoints and interests to achieve consensus. While the AWS administers the
process and establishes rules to promote fairness in the development of consensus, it does not independently test, evalu-
ate, or verify the accuracy of any information or the soundness of any judgments contained in its standards.

AWS disclaims liability for any injury to persons or to property, or other damages of any nature whatsoever, whether spe-
cial, indirect, consequential, or compensatory, directly or indirectly resulting from the publication, use of, or reliance on
this standard. AWS also makes no guarantee or warranty as to the accuracy or completeness of any information published
herein.

In issuing and making this standard available, AWS is neither undertaking to render professional or other services for or
on behalf of any person or entity, nor is AWS undertaking to perform any duty owed by any person or entity to someone
else. Anyone using these documents should rely on his or her own independent judgment or, as appropriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given circumstances. It is
assumed that the use of this standard and its provisions are entrusted to appropriately qualified and competent personnel.

This standard may be superseded by the issuance of new editions. Users should ensure that they have the latest edition.

Publication of this standard does not authorize infringement of any patent or trade name. Users of this standard accept any
and all liabilities for infringement of any patent or trade name items. AWS disclaims liability for the infringement of any
patent or product trade name resulting from the use of this standard.

Finally, the AWS does not monitor, police, or enforce compliance with this standard, nor does it have the power to do so.

On occasion, text, tables, or figures are printed incorrectly, constituting errata. Such errata, when discovered, are posted
on the AWS web page (Wwww.aws.org).

Official interpretations of any of the technical requirements of this standard may only be obtained by sending a request,
in writing, to the appropriate technical committee. Such requests should be addressed to the American Welding Society,
Attention: Managing Director, Technical Services Division, 8669 NW 36th St, # 130, Miami, FL 33126 (see Annex B).
With regard to technical inquiries made concerning AWS standards, oral opinions on AWS standards may be rendered.
These opinions are offered solely as a convenience to users of this standard, and they do not constitute professional
advice. Such opinions represent only the personal opinions of the particular individuals giving them. These individuals
do not speak on behalf of AWS, nor do these oral opinions constitute official or unofficial opinions or interpretations of
AWS. In addition, oral opinions are informal and should not be used as a substitute for an official interpretation.

This standard is subject to revision at any time by the AWS A5 Committee on Filler Metals and Allied Materials. It must
be reviewed every five years, and if not revised, it must be either reaffirmed or withdrawn. Comments (recommendations,
additions, or deletions) and any pertinent data that may be of use in improving this standard are required and should be
addressed to AWS Headquarters. Such comments will receive careful consideration by the AWS A5 Committee on Filler
Metals and Allied Materials and the author of the comments will be informed of the Committee’s response to the com-
ments. Guests are invited to attend all meetings of the AWS A5 Committee on Filler Metals and Allied Materials to
express their comments verbally. Procedures for appeal of an adverse decision concerning all such comments are pro-
vided in the Rules of Operation of the Technical Activities Committee. A copy of these Rules can be obtained from the
American Welding Society, 8669 NW 36th St, # 130, Miami, FL 33166.
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Foreword

This foreword is not part of AWS AS5.5 /A5.5M: 2014, Specification for Low-Alloy Steel Electrodes for Shielded Metal
Arc Welding, but is included for informational purposes only.

This document is the second revision of the A5.5/A5.5M specification which makes use of both U.S. Customary Units

and the International System of Units (SI). The measurements are not exact equivalents; therefore, each system must be

used independently of the other, without combining values in any way. In selecting rational metric units, AWS Al.1,

Metric Practice Guide for the Welding Industry , and International Standard ISO 544, Welding consumables — Technical
delivery conditions for welding filler materials — Type of product, dimensions, tolerances and markings are used where
suitable. Tables and figures make use of both U.S. Customary and SI Units, which, with the application of the specified

tolerances, provides for interchangeability of products in both U.S. Customary and SI Units.

This edition includes new filler metal classifications ES8015-B2 (reinstated), E9018-B6, E90XX-B23, E90XX-B24,
E90XX-B92; E9018-NM2; revised “Rounding Procedure;” references to AWS A5.02/A5.02M:2007 for covered elec-
trode standard sizes, packaging, and physical attributes; the change of E90XX-B9 classifications to E90XX-B91; and
changes in procedures for requests for filler metal classifications. Such significant changes are shown in italic font.

Document Development of A5.5/A5.5M

ASTM A316-48T Tentative Specifications for Low-Alloy Steel Arc-Welding Electrodes

AWS A5.5-48T

ASTM A316-54T Tentative Specifications for High Tensile and Low-Alloy Steel Covered Arc-Welding
AWS A5.5-54T Electrodes

AWS A5.5-58T Tentative Specification for Low-Alloy Steel Covered Arc-Welding Electrodes

ASTM A316-58T

AWS AS5.5-64T Tentative Specification for Low-Alloy Steel Covered Arc-Welding Electrodes
ASTM A316-64T

AWS A5.5-69 Specification for Low-Alloy Steel Covered Arc-Welding Electrodes
ANSI W3.5-1973

AWS A5.5-69 1977 Addenda to Specification for Low-Alloy Steel Covered Arc-Welding Electrodes
Add. 1-77

ANSI/AWS A5.5-81 Specification for Low-Alloy Steel Covered Arc-Welding Electrodes
ANSI/AWS A5.5-96 Specification for Low-Alloy Steel Electrodes for Shielded Metal Arc Welding
AWS A5.5/A5.5M:2006 Specification for Low-Alloy Steel Electrodes for Shielded Metal Arc Welding
Comments and suggestions for the improvement of this standard are welcome. They should be sent to the Secretary, AS

Committee on Filler Metals and Allied Materials, American Welding Society, 8669 NW 36th St, # 130, Miami, FL
33166.
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Specification for Low-Alloy Steel Electrodes for
Shielded Metal Arc Welding

1. Scope

1.1 This specification prescribes requirements for the classification of low-alloy steel electrodes for shielded metal
arc welding of carbon and low-alloy steels. These electrodes include steel alloys in which no single alloying element
exceeds 10.5%.

1.2 Safety and health issues and concerns are beyond the scope of this standard and, therefore, are not fully addressed
herein. Some safety and health information can be found in nonmandatory annex Clauses A5 and A10. Safety and health
information is available from other sources, including, but not limited to, ANSI Z49.1, Safety in Welding, Cutting, and
Allied Processes, and applicable federal and state regulations.

1.3 This specification makes use of both U.S. Customary Units and the International System of Units (SI). The
measurements are not exact equivalents; therefore, each system must be used independently of the other without
combining in any way when referring to material properties. The specification designated AS.5 uses U.S. Customary
Units; and the specification designated AS5.5M uses SI Units. The latter units are shown within brackets [ ] or in
appropriate columns in tables and figures. Standard dimensions based on either system may be used for sizing of filler
metal or packaging or both under A5.5 or A5.5M specification.

2. Normative References

2.1 The following standards contain provisions that, through reference in this text, constitute provisions of this AWS
standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply.
However, parties to agreement based on this AWS standard are encouraged to investigate the possibility of applying the
most recent edition of the documents shown below. For undated references, the latest edition of the standard referred to
applies.

2.2 AWS standards':
(1) AWS A3.0M/A3.0, Standard Welding Terms and Definitions

(2) AWS AA4.3, Standard Methods for Determination of the Diffusible Hydrogen Content of Martensitic, Bainitic,
and Ferritic Steel Weld Metal Produced by Arc Welding

(3) AWS A4.4M, Standard Procedure for Determination of Moisture Content of Welding Fluxes and Welding
Electrode Flux Coverings

(4) AWS A5.01M/A5.01 (ISO 14344 MOD), Welding Consumables — Procurement of Filler Metals and Fluxes

I AWS standards are published by the American Welding Society, 8669 NW 36th St, # 130, Miami, FL 33166.
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(5) AWS AS5.02/A5.02M:2007, Specification for Filler Metal Standard Sizes, Packaging, and Physical Attributes
(6) AWS B4.0, Standard Methods for Mechanical Testing of Welds
(7) AWS B4.0M, Standard Methods for Mechanical Testing of Welds

2.3 ANSI Standard?:
(1) ANSI Z49.1, Safety in Welding, Cutting, and Allied Processes
2.4 ASTM standards>:
(1) ASTM A29/A29M, Standard Specification for Steel Bars, Carbon and Alloy, Hot-Wrought, General
Requirements for

(2) ASTM A36/A36M, Standard Specification for Carbon Structural Steel

(3) ASTM A203/A203M, Standard Specification for Pressure Vessel Plates, Alloy Steel, Nickel

(4) ASTM A204/A204M, Standard Specification for Pressure Vessel Plates, Alloy Steel, Molybdenum

(5) ASTM A242/A242M, Standard Specification for High-Strength Low-Alloy Structural Steel

(6) ASTM A283/A283M, Standard Specification for Low and Intermediate Tensile Strength Carbon Steel Plates

(7) ASTM A302/A302M, Standard Specification for Pressure Vessel Plates, Alloy Steel, Manganese-Molybdenum,
and Manganese-Molybdenum-Nickel

(8) ASTM A352/A352M, Standard Specification for Steel Castings, Ferritic and Martensitic, for Pressure-
Containing Parts, Suitable for Low-Temperature Service

(9) ASTM A387/A387M, Standard Specification for Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum

(10) ASTM A514/A514M, Standard Specification for High-Yield-Strength, Quenched and Tempered, Alloy Steel
Plate, Suitable for Welding

(11) ASTM AS516/A516M, Standard Specification for Pressure Vessel Plates, Carbon Steel, for Moderate- and
Lower-Temperature Service

(12) ASTM AS17/AS517M, Standard Specification for Pressure Vessel Plates, Alloy Steel, High-Strength, Quenched
and Tempered

(13) ASTM AS533/A533M, Standard Specification for Pressure Vessel Plates, Alloy Steel, Quenched and Tempered,
Manganese-Molybdenum, and Manganese-Molybdenum-Nickel

(14) ASTM AS537/A537M, Standard Specification for Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-
Silicon Steel

(15) ASTM A543/A543M, Standard Specification for Pressure Vessel Plates, Alloy Steel, Quenched and Tempered
Nickel-Chromium-Molybdenum

(16) ASTM AS588/AS588M, Standard Specification for High-Strength Low-Alloy Structural Steel with 50 ksi
[345 MPa] Minimum Yield Point to 4-in [100-mm] Thick

(17) ASTM A709/A709M, Standard Specification for Carbon Structural Steel for Bridges

(18) ASTM E29, Standard Practice for Using Significant Digits in Test Data to Determine Conformance with
Specifications

(19) ASTM E350, Standard Test Methods for Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon Electrical
Steel, Ingot Iron and Wrought Iron

(20) ASTM E1032, Standard Test Method for Radiographic Examination of Weldments

2 This ANSI standard is published by the American Welding Society, 8669 NW 36th St, # 130, Miami, FL 33166.
3 ASTM standards are published by ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
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2.5 1ISO standards*:

(1) ISO 544, Welding consumables — Technical delivery conditions for welding filler materials — Type of product,
dimensions, tolerances and markings

(2) ISO 2560, Welding consumables — Covered electrodes for manual metal arc welding of nonalloy and fine grain
steels — Classification

(3) ISO 3580, Welding consumables — Covered electrodes for manual metal arc welding of creep-resisting steels —
Classification

(4) ISO 18275, Welding consumables — Covered electrodes for manual metal arc welding of high-strength
steels — Classification

(5) ISO 80000-1:2009, Quantities and units — Part 1: General
2.6 DoD publications®

(1) NAVSEA Technical Publication T9074-BD-GIB-010/0300, Base Materials for Critical Applications:
Requirements for Low Alloy Steel Plate, Forgings, Castings, Shapes, Bars, and Heads of HY-80/100/130 and
HSLA-80/100

(2) MIL-E-22200/1, Military Specification: Electrodes, Welding, Mineral Covered, Iron-Powder, Low-Hydrogen
Medium and High Tensile Steel, As Welded or Stress-Relieved Weld Application

(3) MIL-E-22200/10, Military Specification: Electrodes, Welding, Mineral Covered, Iron-Powder, Low-Hydrogen
Medium, High Tensile and Higher-Strength Low Alloy Steels

2.7 API standard®
(1) Spec 5L, Specification for Line Pipe

3. Classification

3.1 The welding electrodes covered by the A5.5 and A5.5M specifications utilize a classification system, shown in
Figure 1, based upon U.S. Customary Units and the International System of Units (SI), respectively, and are classified
according to:

(1) Type of current (Table 1)

(2) Type of covering (Table 1)

(3) Welding position (Table 1)

(4) Chemical composition of the weld metal (Table 2)

(5) Mechanical properties of the weld metal in the as-welded or postweld heat-treated condition (Tables 3 and 4).

3.2 Material classified under one classification shall not be classified under any other classification in the same
specification. However, material may be classified under both A5.5 and A5.5M specifications.

4 IS0 standards are published by the International Organization of Standardization, 1, chemin de la voie-creuse Case postale 56,
CH-1211 Genéva, Geneva 20, Switzerland.

3> DoD standards are published by the Department of Defense (DODSSP), Standardization Documents Order Desk, 700 Robbins
Ave, Philadelphia, PA 19111.

® API specifications are published by the American Petroleum Institute, 1220 L Street NW, Washington, DC 20005.
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E XX XX -X

EXX XXM
E XX XX M1
EXXXXMHZ
E XX XX M1 HZ

EXXXX-XHZR

I

Mandatory Classification Designators®

Designates an electrode. This designator may be deleted from the product imprint required
for the identification of the electrode.

Designates the minimum tensile strength in ksi, (for A5.5), or MPa divided by 10 (for
A5.5M), of the weld metal with the test assembly preparation procedure of this specification
(see Table 3). Example: EB018-C1 is an electrode with a tensile strength of 80,000 psi.
[E5518-C1 is an electrode with a tensile strength of 550 MPa].

Designates the welding position in which electrodes are usable, the type of covering, and
the kind of current for which the electrodes are suitable (see Table 1). Example: In the
E8018-C1 [E5518-C1] classification referenced above, the “18” designates a low-
hydrogen, basic coated iron powder electrode capable of welding in all positions using
either ac or dc electrode positive.

Designates the chemical composition of the undiluted weld metal produced by the
electrode using shielded metal arc welding (see Table 2). Example: In the E8018-C1
[E5518-C1] classification referenced above, the “C1” designates an electrode capable of
depositing weld metal containing 2.00% to 2.75% nickel.

Designates an electrode E(X)XX18M(1) [EXX18M(1)] intended to meet most requirements
for military specifications (greater toughness, yield strength, and elongation) (see Tables 3
and 4). Example: E11018M [E7618M].

Optional Supplemental Designators

Designates that the electrodes meet the requirements of the absorbed moisture test
(an optional supplemental test for all low hydrogen electrodes) (see Table 11). Example:
E8018-C1 R [E5518-C1 R].

Designates that the electrode meets the requirements of the diffusible hydrogen test
(an optional supplemental test of the weld metal from low-hydrogen electrodes) for
electrodes in the as received or conditioned state, with an average diffusible hydrogen
content not exceeding “Z” mL/100 g of desposited metal, where “Z” is 4, 8, or 16 (see
Table 12). Example: E8018-C1 H8 [E5518-C1 H8]J. In this case, the electrode will give a
maximum of 8 mL of hydrogen per 100 g of deposited metal when tested in accordance
with this specification.

@ The combination of these designators constitutes the electrode classification.

Source: AWS A5.5/A5.5M:2006, Figure 9

Figure 1—Order of Electrode Mandatory and Optional Supplemental Designators
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Table 1
Electrode Classification
AWS Classification?
Welding Positions
AS.S AS.SM Type of Covering for Classification” Type of Current®
E7010-X E4910-X High cellulose sodium F,V,OH,H dcep
E7011-X E4911-X High cellulose potassium F,V,OH, H ac or dcep
E7015-Xd4e E4915-X4de Low hydrogen sodium F,V,OH, H dcep
E7016-X4¢ E4916-X4de Low hydrogen potassium F,V,OH, H ac or dcep
E7018-Xde E4918-Xde Low hydrogen potassium, iron powder {  F, V, OH, H ac or dcep
E7020-X E4920-X High iron oxide HrAillets ac or dcen
F ac, dcep, or dcen
E7027-X E4927-X High iron oxide, iron powder’ H-fillets ac or dcen
F ac, dcep, or dcen
E8010-X E5510-X High cellulose sodium F,V,OH,H dcep
E8011-G E5511-G High cellulose potassium F,V,OH,H ac or dcep
E8013-G E5513-G High titania potassium F,V,OH, H ac, deep, or dcen
E8015-X4e E5515-X4¢ Low hydrogen sodium F,V,OH, H dcep
E8016-Xde E5516-X4de Low hydrogen potassium F,V,OH, H ac or deep
E8018-Xd¢ E5518-X4¢ Low hydrogen potassium, iron powder {  F, V, OH, H ac or dcep
E8045-P2de E5545-p2de Low hydrogen sodium F, OH, H, V-down dcep
E9010-G E6210-G High cellulose sodium F,V,OH, H dcep
E9010-X E6210-X High cellulose sodium F,V,OH, H dcep
E9011-G E6211-G High cellulose potassium F,V,OH, H ac or dcep
E9013-G E6213-G High titania potassium F,V,OH, H ac, deep, or dcen
E9015-X4¢ E6215-X4¢ Low hydrogen sodium F,V,OH, H dcep
E9016-Xde E6216-X4¢ Low hydrogen potassium F,V,OH, H ac or deep
E9018-Xde E6218-X4¢ Low hydrogen potassium, iron powder f  F, V, OH, H ac or deep
E9018Md4e E6218M4e Iron powder, low hydrogen f F,V,OH, H dcep
E9045-P2de E6245-P2de Low hydrogen sodium F, OH, H, V-down dcep
E10010-G E6910-G High cellulose sodium F,V,OH,H dcep
E10011-G E6911-G High cellulose potassium F,V,OH, H ac or dcep
E10013-G E6913-G High titania potassium F,V,OH, H ac, deep, or dcen
E10015-Xde E6915-X4de Low hydrogen sodium F,V,OH, H dcep
E10016-X%¢ E6916-X4¢ Low hydrogen potassium F,V,OH,H ac or dcep
E10018-X4¢ E6918-Xd¢ Low hydrogen potassium, iron powder {  F, V, OH, H ac or dcep
E10018M¢¢ E6918M¢e Iron powder, low hydrogen * F,V,OH, H dcep
E10045-P24¢ E6945-P24¢ Low hydrogen sodium F, OH, H, V-down dcep
E11010-G E7610-G High cellulose sodium F,V,OH,H dcep
E11011-G E7611-G High cellulose potassium F,V,OH,H ac or dcep
E11013-G E7613-G High titania potassium F,V,OH, H ac, deep, or dcen
“E11015-G** E7615-G4¢ Low hydrogen sodium F,V,OH, H dcep
+E11016-G%¢ E7616-G4¢ Low hydrogen potassium F,V,OH, H ac or deep
JE11018-G4¢ E7618-Gd¢ Low hydrogen potassium, iron powder {  F, V, OH, H ac or dcep
~E11018Mde E7618Mde Iron powder, low hydrogen f F, V,OH, H dcep
E12010-G E8310-G High cellulose sodium F,V,OH, H dcep
j: E12011-G E8311-G High cellulose potassium F,V,OH, H ac or dcep
j’ E12013-G E8313-G High titania potassium F,V,OH, H ac, decep, or dcen
<El 2015-G4¢ E8315-Gd¢ Low hydrogen sodium F,V,OH,H dcep
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AWS A5.5/A5.5M:2014

Table 1 (Continued)
Electrode Classification

AWS Classification?
Welding Positions
A5.5 A5.5M Type of Covering for Classification® Type of Current®
E12016-G4¢ E8316-G4¢ Low hydrogen potassium F,V,OH, H ac or deep
E12018-G®¢ E8318-Gde Low hydrogen potassium, iron powder f F,V,OH, H ac or dcep
E12018M4d< Eg8318Mde Iron powder, low hydrogen f F,V,OH, H dcep
E12018M1¢4¢ Eg8318M14de Iron powder, low hydrogen f F,V,OH, H dcep

2 The letter “X” as used in this table, and elsewhere in this specification, stands for any allowable value of the designator it replaces in the classification.
See Figure 1.
" The abbreviations, F, V, V-down, OH, H, and H-fillets indicate the welding position; as follows:
F =Flat
H = Horizontal
H-fillets = Horizontal fillets
V = Vertical (For electrodes 3/16 in [5.0 mm] and under, except 5/32 in [4.0 mm] and under for classification E(X)XX15-X, E(X)XX16-X,
E(X)XX18-X, and E(X)XX18M(1).
V-down = vertical, with downward progression
OH = overhead (For electrodes 3/16 in [5.0 mm] and under, except 5/32 in [4.0 mm] and under for classifications E(X)XX15-X, E(X)XX16-X,
E(X)XX18-X), and E(X)XX18M(1).
¢ The term “dcep” refers to direct current, electrode positive (dc, reverse polarity). The term “dcen” refers to direct current, electrode negative (dc,
straight polarity).
d Electrodes classified as E(X)XX15-X, E(X)XX16-X, E(X)XX18-X, E(X)XX18M(1) or E(X)XX45-P2 which meet supplemental absorbed moisture
requirements in Table 11 may be further identified as shown in Table 11 and Figure 1.
¢ Electrodes classified as E(X)XX15-X, E(X)XX16-X, E(X)XX18-X, E(X)XX18M(1) or E(X)XX45-P2 which produce weld metal that meets the max-
imum average level of diffusible hydrogen in Table 12 may be further identified as specified in Table 12 and Figure 1.
fUse of the term “iron powder” is intended to include other metal powders added to the covering for alloying of the weld metal (See A6.14).

4. Acceptance

Acceptance’ of the welding electrode shall be in accordance with the provisions of AWS A5.01M/A5.01 (ISO 14344
MOD).

5. Certification

By affixing the AWS specification and classification designations to the packaging, or the classification to the product,
the manufacturer certifies that the product meets the requirements of this specification.

6. Rounding Procedure

For the purpose of determining compliance with the requirements of this standard, the actual test values obtained shall be
subjected to the rounding rules of ASTM E29 or Rule A in Clause B.3 of 1ISO 80000—1:2009 (the results are the same).
If the measured values are obtained by equipment calibrated in units other than those of the specified limit, the measured
values shall be converted to the units of the specified limit before rounding. If an average value is to be compared to the
specified limit, rounding shall be done only after calculating the average. An observed or calculated value shall be
rounded to the nearest 1000 psi (1 ksi) for tensile and yield strength for A5.5; and to the nearest 10 MPa for tensile and

7 See Clause A3 and AWS A5.01M/A5.01 (ISO 14344 MOD) for further information concerning acceptance and testing of the
material shipped.
8 See Clause A4 for further information concerning certification and the testing called for to meet this requirement.
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AWS A5.5/A5.5M:2014

Table 3
Tension Test Requirements?®
Yield Strength,
AWS Classification® Tensile Strength At 0.2% Offset Elongation
AS.S AS.5M ksi MPa ksi MPa Percent Postweld Condition?
E7010-P1 E4910-P1 70 490 60 415 22 AW
E7010-Al E4910-Al 70 490 57 390 22 PWHT
E7010-G E4910-G 70 490 57 390 22 AW or PWHT
E7011-Al E4911-Al 70 490 57 390 22 PWHT
E7011-G E4911-G 70 490 57 390 22 AW or PWHT
E7015-X E4915-X 70 490 57 390 22 PWHT
E7015-B2L E4915-B2L 75 520 57 390 19 PWHT
E7015-G E4915-G 70 490 57 390 22 AW or PWHT
E7016-X E4916-X 70 490 57 390 22 PWHT
E7016-B2L E4916-B2L 75 520 57 390 19 PWHT
E7016-G E4916-G 70 490 57 390 22 AW or PWHT
E7018-X E4918-X 70 490 57 390 22 PWHT
E7018-B2L E4918-B2L 75 520 57 390 19 PWHT
E7018-C3L E4918-C3L 70 490 57 390 22 AW
E7018-W1 E4918-W1 70 490 60 415 22 AW
E7018-G E4918-G 70 490 57 390 22 AW or PWHT
E7020-A1 E4920-A1 70 490 57 390 22 PWHT
E7020-G E4920-G 70 490 57 390 22 AW or PWHT
E7027-Al E4927-Al 70 490 57 390 22 PWHT
E7027-G E4927-G 70 490 57 390 22 AW or PWHT
E8010-P1 E5510-P1 80 550 67 460 19 AW
E8010-G E5510-G 80 550 67 460 19 AW or PWHT
E8011-G E5511-G 80 550 67 460 19 AW or PWHT
E8013-G E5513-G 80 550 67 460 16 AW or PWHT
E8015-X E5515-X 80 550 67 460 19 PWHT
E8015-B3L E5515-B3L 80 550 67 460 17 PWHT
E8015-G E5515-G 80 550 67 460 19 AW or PWHT
E8016-X E55516-X 80 550 67 460 19 PWHT
E8016-C3 E5516-C3 80 550 68to80° 470 to 550¢ 24 AW
E8016-C4 E5516-C4 80 550 67 460 19 AW
E8016-G E5516-G 80 550 67 460 19 AW or PWHT
E8018-X E5518-X 80 550 67 460 19 PWHT
E8018-B3L E5518-B3L 80 550 67 460 17 PWHT
E8018-C3 E5518-C3 80 550 68 to 80°¢ 470 to 550¢ 24 AW
E8018-C4 E5518-C4 80 550 67 460 19 AW
E8018-NM1 E5518-NM1 80 550 67 460 19 AW
E8018-P2 E5518-P2 80 550 67 460 19 AW
E8018-W2 E5518-W2 80 550 67 460 19 AW
E8018-G E5518-G 80 550 67 460 19 AW or PWHT
E8045-P2 E5545-P2 80 550 67 460 19 AW
E9010-P1 E6210-P1 90 620 77 530 17 AW
E9010-G E6210-G 90 620 77 530 17 AW or PWHT
E9011-G E6211-G 90 620 77 530 17 AW or PWHT
E9013-G E6213-G 90 620 77 530 14 AW or PWHT
E9015-X E6215-X 90 620 77 530 17 PWHT
E9015-G E6215-G 90 620 77 530 17 AW or PWHT
E9016-X E6216-X 90 620 77 530 17 PWHT
E9016-G E6216-G 90 620 77 530 17 AW or PWHT
E9018M E6218M 90 620 781t090°¢ 540 to 620° 24 AW
E9018-NM2 E6218-NM?2 90 620 77 530 17 PWHT
E9018-P2 E6218-P2 90 620 77 530 17 AW
12
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AWS A5.5/A5.5M:2014

Table 3 (Continued)
Tension Test Requirements?®
Yield Strength,
AWS Classification® Tensile Strength At 0.2% Offset Elongation
AS.S AS.5M ksi MPa ksi MPa Percent Postweld Condition?
E9018-X E6218-X 90 620 77 530 17 PWHT
E9018-G E6218-G 90 620 77 530 17 AW or PWHT
E9045-P2 E6245-P2 90 620 77 530 17 AW
E10010-G E6910-G 100 690 87 600 16 AW or PWHT
E10011-G E6911-G 100 690 87 600 16 AW or PWHT
E10013-G E6913-G 100 690 87 600 13 AW or PWHT
E10015-X E6915-X 100 690 87 600 16 PWHT
E10015-G E6915-G 100 690 87 600 16 AW or PWHT
E10016-X E6916-X 100 690 87 600 16 PWHT
E10016-G E6916-G 100 690 87 600 16 AW or PWHT
E10018M E6918M 100 690 88to100° 610 to 690° 20 AW
E10018-X E6918-X 100 690 87 600 16 PWHT
E10018-G E6918-G 100 690 87 600 16 AW or PWHT
E10045-P2 E6945-P2 100 690 87 600 16 AW
E11010-G E7610-G 110 760 97 670 15 AW or PWHT
E11011-G E7611-G 110 760 97 670 15 AW or PWHT
E11013-G E7613-G 110 760 97 670 13 AW or PWHT
E11015-G E7615-G 110 760 97 670 15 AW or PWHT
E11016-G E7616-G 110 760 97 670 15 AW or PWHT
E11018-G E7618-G 110 760 97 670 15 AW or PWHT
E11018M E7618M 110 760  98to 110° 680 to 760° 20 AW
E12010-G E8310-G 120 830 107 740 14 AW or PWHT
E12011-G E8311-G 120 830 107 740 14 AW or PWHT
E12013-G E8313-G 120 830 107 740 11 AW or PWHT
E12015-G E8315-G 120 830 107 740 14 AW or PWHT
E12016-G E8316-G 120 830 107 740 14 AW or PWHT
E12018-G E8318-G 120 830 107 740 14 AW or PWHT
E12018M E8318M 120 830 108to 120 745 to 830° 18 AW
E12018M1 E8318M1 120 830 108to 120° 745 to 830° 18 AW

2 See Table 5 for sizes to be tested.

b Single values are minima, except as otherwise specified.

¢ The letter suffix “X” as used in this table represents the suffixes (A1, B1, B2, etc.) which are tested in the PWHT condition only.

d<“AW” signifies as-welded, which may or may not be aged, at the manufacturer’s option (see 12.2). “PWHT” signifies postweld heat treated as speci-
fiedin 9.4.1.1 and in Table 7, except that the “G” designated classifications, marked as “AW or PWHT” in this table, may have weld metal tested with
or without PWHT as agreed upon between the purchaser and supplier.

¢ For 3/32 in [2.5 mm] electrodes, the upper value for the yield strength may be 5 ksi [35 MPa] higher than the indicated value.

vield strength for A5.5M; and to the nearest unit in the last right-hand place of figures used in expressing the limiting
values for other quantities. The rounded results shall fulfill the requirements for the classification under test.

7. Summary of Tests

The tests required for each classification are specified in Table 5. The purpose of these tests is to determine the chemical
composition, mechanical properties, and soundness of the weld metal; the usability of the electrode; and the moisture
content of the low-hydrogen electrode covering. The base metal for the weld test assemblies, the welding and testing pro-
cedures to be employed, and the results required are given in Clauses 9 through 15. The supplemental tests for absorbed
moisture (see Clause 16) and for diffusible hydrogen (see Clause 17) are not required for classification of the low-
hydrogen electrodes (see Note i of Table 5).
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AWS A5.5/A5.5M:2014

Table 4
Charpy V-Notch Impact Requirements

AWS Classification Limits for 3 out of 5 Specimens?®<

AS.5 A5.5M Average, min.? Single Value, min.4

E7018-W1 E4918-W1 20 ftelbf at 0°F 15 ftelbf at 0°F

E8018-W2 E5518-W2 [27 J at -20°C] [20J at —20°C]

E12018M1 E8318M1 50 ftelbf at 0°F 40 feelbf at 0°F
[67J at-20°C ] [54] at—20°C]

E7010-P1 E4910-P1

E8010-P1 E5510-P1

E8018-P2 E5518-P2

E8045-P2 E5545-P2 20 ftelbf at -20°F 15 ftelbf at —20°F

E9010-P1 E6210-P1 [27 J at -30°C] [20J at -30°C]

E9018-P2 E6218-P2

E9018-NM2 ¢ E6218-NM2 ¢

E9045-P2 E6245-P2

E10045-P2 E6945-P2

E8018-NM1 E5518-NM1

E8016-C3 E5516-C3 20 ftelbf at 40°F 15 ftelbf at 40°F

E8018-C3 E5518-C3 [27 J at —40°C] [20J at —40°C]

E8016-D3, E8018-D1 E5516-D3, E5518-D1

E8018-D3, E9015-D1 E5518-D3, E6215-D1 20 ftelbf at -60°F © 15 ftelbf at -60°F ©

E9018-D1, E9018-D3
E10015-D2, E10016-D2
E10018-D2

E6218-D1, E6218-D3
E6915-D2, E6916-D2
E6918-D2

[27 J at-50°C]

[20J at -50°C]

E7018-C3L
E8016-C4, E8018-C4
E9018M, E10018M
E11018M, E12018M

E4918-C3L
E5516-C4, E5518-C4
E6218M, E6918M
E7618M, E8318M

20 ftelbf at -60°F
[27 J at -50°C]

15 ftelbf at =60 °F
[20J at -50°C]

E8016-C1 E5516-C1 20 ftelbf at —75°F © 15 ftelbf at —75°F ©

E8018-C1 E5518-C1 [27 Jat-60°C] [20J at-60°C]

E7015-CIL E4915-CI1L

E7016-CIL E4916-CI1L 20 ftelbf at —100°F © 15 ftelbf at —100°F ©

E7018-CIL E4918-CI1L [27 Jat-75°C] [20TJ at-75°C]

E8016-C2 E5516-C2

E8018-C2 E5518-C2

E7015-C2L E4915-C2L 20 ftelbf at —-150°F © 15 ftelbf at —150°F ©

E7016-C2L E4916-C2L [27 J at—-100°C] [20J at—-100°C]

E7018-C2L E4918-C2L

E9015-C5L E6215-CSL 20 ftelbf at —175°F © 15 ftelbf at —175°F ©
[27 Jat-115°C] [20Jat-115°C]

EXXXX-Al

EXXXX-BX Not specified

EXXXX-BXL

EX)XXXX-G

2 The test temperature for the five specimens shall be at or below the temperature listed. The actual temperature used shall be listed on the certification

documentation when issued.

b Both the highest and the lowest test values obtained shall be disregarded in computing the average value. Two of the three remaining values shall equal
or exceed the minimum average value listed; one of these three remaining values may be lower than minimum average value, but shall not be less than

the minimum single value listed. The average of the three remaining values shall not be less than the minimum average value listed.
¢ Impact test specimens are tested without thermal treatment, except as noted.
4 Impact test values shall be recorded to “nearest whole unit” of energy absorbed in accordance with the rounding method specified in Clause 6.

¢ These classifications are tested in the postweld heat treated condition, as specified in 9.4.1.1 and in Table 7.
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