IFS:2002

INTERNATIONAL INDEX
OF
WELDING FILLER METAL
CLASSIFICATIONS

Compiled by the

International Institute of Welding
Commission 11

AMERICAN WELDING SOCIETY
550 N.W. LelJeune Road, Miami, FL. 33126

Documents

Document Sharing Hub

Copyright by the American Welding Society Inc
Tue NoVAc1912214522003 |IFS-2002 scan


http://www.avadocuments.com/doc/ifs-2002-scan
http://www.avadocuments.com/doc/ifs-2002-scan

International Standard Book Number: 0-87171-703-4
American Welding Society, 550 N.W. LeJeune Road, Miami, FL 33126

© 2002 by American Welding Society. All rights reserved
Printed in the United States of America

Photocopy Rights

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 (AWS) provided that the
appropriate fee is paid to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, Tel: 978-750-8400;
online: http://www.copyright.com.

ii

Documents

Document Sharing Hub

Copyright by the American Welding Society Inc
Tue NoVAac1912214822003 |FS-2002 scan


http://www.avadocuments.com/doc/ifs-2002-scan
http://www.avadocuments.com/doc/ifs-2002-scan

AWS IFS-2002
Keywords — Classification comparisons, shielded metal arc welding (SMAW) classifications,
submerged arc welding (SAW) classifications, gas metal arc welding (GMAW) classifications,
gas tungsten arc welding (GTAW) classifications, flux cored arc welding (FCAW)
classifications, carbon steels,
low-alloy steels, stainless steels, nickel alloys, aluminum alloys, hard-facing alloys, titanium
alloys, filler metals for welding cast irons

International Index of

Welding Filler Metal

Classifications

Compiled by the
International Institute of Welding
Commission II

Prepared by the
AWS Technical Services Division

Under the Direction of the
Technical Activities Committee

Approved by
AWS Board of Directors

Abstract
This document updates IFS:1998, the first document that proposed to establish a “generic”
system for identification of welding filler metals for use in ISO specifications. Since that issue,
additional ISO draft standards for welding filler metals have been prepared, many of which
have taken cognizance of the proposed generic system. In doing so, several refinements in the
generic system have been adopted. This document also recognizes revisions proposed in draft
national standards since the earlier edition. ITW representatives from Europe, Canada, Japan,
China, Australia, Argentina, Brazil, Russia, and the United States collaborated in providing the
data from specifications in their respective countries.
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Foreword

The American Welding Society (AWS) and other member societies of the International Institute of Welding
(ITW) receive many inquiries concerning comparison classifications of filler metals produced in the industrialized
countries of the world. The cross-referencing of AWS classifications with those of foreign specifications was first
accomplished in AWS publication, International Specification Cross Reference List, IFS-87. Since then, the
standards of many individual European countries have been superceded by standards prepared by the European
Committee for Standardization, which is known by its acronym CEN (Comité Européenne de Normalization). In
addition, other national bodies have revised filler metal standards and have added new classifications.

During the past two decades, the IIW and the International Organization for Standardization (ISO), through its
Committee ISO TC44/SC3, have been active in drafting international standards for welding consumables.

The cross-referencing of specifications is becoming increasingly important in this era of multinational
enterprises. Like its predecessors, this publication in electronic format provides a listing of similar products that
may be expected to meet the requirements of different national and international specifications. Though similarities
exist in the many such specifications, there are frequently significant differences in requirements. Caution should
be exercised in the selection of the reported comparable classifications. In critical applications or when engineering
or other codes exist in construction or repair activities, the applicable specifications of the selected alternate filler
metal should be reviewed for conformity with the applicable codes. Neither AWS nor ITW assumes responsibility
for the accuracy of the comparisons. Fabricators should verify properties and compositions as part of a normal
quality assurance program.

An index number is the basis for establishing the comparability of various classifications. This number,
described in detail in Annex A, is based upon what has been termed a “generic system for filler metal
designations.” The designations have been adopted in several recently drafted international specifications. The
index number with the initials “WFM” (weld filler metal) appears in the first column in each of the tables and
becomes the cross-reference identification in the compilation of grades shown for each national specification.

Unlike its predecessor, the tables in the present electronic format allow the properties that define the
classification to appear in the same table with columnar headings for specifications with comparable filler metals.
The considerably larger tables no longer need to be divided into sizes that fit the printed page. The computer allows
the scrolling of such tables, permitting the user to view the portion of direct interest. Furthermore, the searching
capability enables the user to locate and address the portions of the tables needed.

The principal tables are arranged first according to product type and then by welding process. For example,
the unalloyed carbon steels are in sequential tables, first as covered electrodes for SMAW, then as flux-cored wires
for flux cored arc welding (FCAW), and then as solid and composite (metal-cored) wires for submerged arc
welding (SAW), gas metal arc welding (GMAW), and gas tungsten arc welding (GTAW). Likewise, low-alloy
steels; stainless steels; nickel-, aluminum-, and titanium- alloys along with hard-facing and other surfacing alloys;
and cast iron filler metals are grouped together in sequential tables for the different welding processes.

Because national and international specifications are subject to frequent review and revision, this document
will require updating from time to time. CEN specifications listed herein may have existed at the time of this
publication as provisional specifications (prEN) and are assumed to become EN specifications by dropping the
provisional designation. Similarly, revisions to AWS specifications that have not yet been published but are in
various stages of acceptance are included in the listings in this document. ISO specifications that at the time of
inclusion in this publication may have existed as Draft International Standards (DIS or FDIS) are presented without
the draft prefixes. Users of these tables must be aware that specifications that were in the draft stages before final
publication may be altered or classifications may be added or deleted from the final specifications.

Comments and inquiries concerning this publication are welcome. They should be sent to the Managing
Director, Technical Services Division, American Welding Society, 550 NW LeJeune Road, Miami, FL 33126.
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General Index of Specifications
Page IS0 USA Canada Brazil Argentina | Australia Japan China Russia Europe
Table No. Description AWS AMS CSA ABNT IRAM-IAS | AS/NZS JIS GB/T GOST CEN
1 1 |Carbon Steel Covered Electrodes 2560 A51 W48 NBR 10614| U500-601 1563.1 73211 &12 5117 9467 EN4g9
2 2 |Carbon Steel Flux Cored Wires 17632 A5.20 W48 22031 Z3313 10045 26271 EN758
3 3 |Carbon Steel Wires for SAW 14171 A5.17 W48 NBR10617 1858.1 Z3351 5293 2246 EN756
4 4 |Carbon Steel Wires for GTAW/GMAW 14341/CD636 A5.18 W48 27171 73312 & 16 8110 EN1668/440
5A 5 |Low-Alloy Medium-Strength Steel Electrodes 14341 w48 73212, 14 & 41 EN499
5B 6 |Low-Alloy Cr-Mo Steel Electrodes 3580 A5.5 W48 U500-127 1563.2 Z3223 5118 9467 EN1599
5C 7 |Low-Alloy High-Strength Steel Electrodes 18275 w4 23212 EN757
6A 8 |Low-Alloy Medium-Strength Steel Flux Cored Wires 17632 Z3313& 20 EN758
6B 9 |Low-Alloy Cr-Mo Steel Flux Cored Wires 17634 A5.29 2203.1 73318 17493 26271 EN12071
6C 10 _|Low-Alloy High-Strength Steel Flux Cored Wires 18276 Z3313 EN12535
7A 11 |Low-Alloy Medium-Strength Steel Wires for SAW 14171 EN756
7B 12__|Low-Alloy Creep Resistant Steel Wires for SAW A5.23 1858.2 73351 $8110 2246 EN12070
7C 13 |Low-Alloy High-Strength Steel Wires for SAW N458 *
8A 14 _|Low-Alloy Medium-Strength Steel Wires for GTAW/GMAW| 14341/CD636 Z3312, 15 & 25| EN1668/440
8B 15 |Low-Alloy Cr-Mo Steel Wires for GTAW/GMAW A5.28 27171 73316 & 17 EN12070
8C 16 _|Low-Alloy High-Strength Steel Wires for GTAW/GMAW B4xx Z3316 EN12534
9A 17-18 |Stainless Steel Covered Electrodes 3581 A54 W48 1563.3 Z3221 983 10052 EN1600
98 19 [Stainless Steel Flux Cored Wires 17633 A5.22 73323 17853 26271 EN12073
9C 20-21 |Stainless Steel Solid Wires 14343 A59 Note a 2717.3  |73321,22 & 24| 17854 2246 EN12072
10A 22 _|Nickel-Alloy Covered Electrodes 14172 A5.11 73224 & 25 13814 10052 | EN ISO 14172
0B 23 _|Nickel-Alloy Flux Cored Wires A5.34
10C 24 _|Nickel-Alloy Solid Wire 18274 A5.14 Note b 73332 &34 15620 2246 EN ISO 18274
11 25 |Aluminum-Alloy Solid Wires and Rods 18273 A5.10 41xx & 42xx NBR 9111 2717.2 73232 10858 7871 EN ISO 18273
12A 26 _|Copper-Alloy Covered Electrodes AS5.6 Z3231 3670
12B 27 _|Copper-Alloy Solid Wires A5.7 Z3341 9460 16130 EN13347
13A | 28-30 |Hard-Facing Covered Electrodes, Fe-Based 10051
13B 31 __|Hard-Facing Covered Electrodes, NonFe-Based AS13 2576 23251 984 10543
14A | 32-33 |Hard-Facing Bare & Composite Alloy Wires, Fe-Based 10543
14B 34 |Hard-Facing Bare & Composite Alloy Wires, NonFe-Based AS.21 5788 2576 23326 N523
15 35 |Titanium Alloy Bare Solid Wires A5.16 49xx Z3331 Wi 321
16A 36 _|Covered Electrodes for Cast Iron 73252 10044
168 37 __|Flux-Cored Wires for Cast Iron 1071 A5.15 26271 EN1SO 1071
16C 38 |Solid Rods and Wires for Cast Iron
Annex A | 39-49
Notes:
a. AMS 5680, 5692, 5694, 5696, 5776, 5782, 5790, 5803, 5808, 5825, 5831
b. AMS 5675, 5675, 5679, 5778, 5786, 5798, 5832, 5836, 5837, 5839.
5/1/2002 10:05
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TABLE 1. Carbon Steel Covered Electrodes
Mechanical Properties 1SO USA Canada | Argentina | Australia | Brazil China Japan Russia | Europe |

'WFM (Note b) 2560 AWS CSA IRAM-IAS| AS/NZS ABNT GB/T JIS Gost CEN

No. Strength _|Impact Temp. A B AS5.1 AS5.1M w48 US500-601| 1553.1 | NBR 10614 5117 Z3211 73212 9467 EN499
MPa J °C (Note c) (Note ¢) (Note d) (Note ¢)
430 27 0 E4300
430 27 0 E35xRA12 E4301 D4301 E412-AP__ | E35xRA12
430 27 0 E35xRB12 E4303 E4303 D4303 E35xRB12
430 27 -30 E35xC21 E4310 E6010 E4310 E4310 E4310 | E4310-x E 6010 E4310 E414-1 E35xC21
430 27 -30 E35xC11 E4311 E6011 E4311 E4311 E4311 E4311-x E 6011 E4311 D4311 E35xC11
430 E35ZR12 E4312 E6012 E4312 E4312 E4312 | E4312-Z E 6012 E4312 E430-PA E35ZR12
430 E35ZR12 E4313 E6013 E4313 E4313 E4313 | E4313-Z E 6013 E4313 D4313 E414-P E35ZR12
430 27 -30 E35xB22 E4315 E414-b E35xB22
430 27 -30 E35xB32 E4316 E4316 D4316 E35xB32
430 27 -30 E4318 E6018 E4318 E4318 E414-BXK
430 27 -20 E35xRA12 E4319 E6019 E4319 E433-AP | E35xRA12
430 E35ZA13 E4320 E6020 E4320 E4320-Z E 6020 E35ZA13
430 E35ZA33 E6022 E4322 E4322 E4322-7 E 6022 E35ZA33
430 27 0
430 E35ZRR54 | E4324 D4324 E410-P)K | E35ZRR54
430 47 0 D4326
430 27 -30 E35xRA54 E4327 E6027 E4327 E4327 E4327-x E 6027 E4327 D4327 E35xRA54
430 27 -20 E35xB53 E4328 E433-b E35xB53
430 27 0 E4340 D4340
490 47 0 D5000
490 27 0 E38xRA12 ES001 D5001 E38xRA12
490 27 0 E38xRB12 E4903 E5003 D5003 E512-B)XX | E38xRB12
490 27 -30 E38xC21 E4910 E4910 E4810-x E38xC21
490 27 -30 E38xC11 E4911 E4911 E5011 E38xC11
490 E38xR12 E4912 E4912 E38xR12
490 E38xR12 E4913 E4913 E430-P E38xR12
490 E38xR32 E4914 E7014 E4914 E4914 ES114 | E4814-Z E7014 ES5014 E430-PXK E38xR32
490 27 -30 E38xB22 E4915 E7015 E4915 E4915 E5115 | E4815x E 7015 E5015 E514-B E38xB22
490 27 -30 E38xB12 E4916 E7016 E4916 E4916 E5116 | E4816-x E7016 E5016 D5016 E38xB12
490 27 -45 E4916-1 | E7016-1 | E4916-1 E516-B
490 27 -30 E38xB32 E4918 E7018 E4918 E4918 E5118 | E4818x E7018 ES5018 E38xB32
490 27 -45 E4918-1 | E7018-1 | E4918-1 | E4918-1 E4818-x
490 67 -30 E7018M | E4918M E38xB32
490 27 -20 E4919
490 E38xA33 E4922 E38xA33
490 E38xRR4 E4924 E7024 E4924 E4924 ES5124 | E4824-Z E 7024 E5024 E510-PXK | E38xRR4
490 27 -20 E38xRR4 | E4924-1 |[E7024-1 E4924-1 | E4924-1 E4824-x E433-P)XK | E38xRR4
490 47 0 E38xB34 D5026 E38xB34
490 27 -30 E38xRA54 E4927 E7027 E4927 E4927 E4827-x E 7027 E5027 E38xRA54
490 27 -30 E38xB53 E4928 E7028 E4928 E4928 E5128 | E4828-x E 7028 E5028 E514-b E38xB53
490 27 -30 E38xB35 E4948 E7048 E4948 E4948 E5148 | E4848x E 7048 E5048 E38xB35
570 27 -20 E5716
570 27 -20 E5728
490 27 -30 E4910-P1
550 27 -30 E5510-P1

Notes:

a. See Annex A, Paragraph A2.0 for a description of the WFM index system and Paragraph A2.1 as it applies to this table.

b. Mechanical properties shown are nominal and may vary in different specifications

c. See Specification for impact options, indicated by the "x" in the grade or "Z", not req

d. The numeric digits following the "E" indicate tensile strength, then impact, finally coating type in Cyrillic symbols. Page 1
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TABLE 2 Carbon Steel Flux Cored Wires

See specification for designations: positionality (P or D), current (p or n), gas shielding (Gy or N, where y=either CO, or argon + CO,) and W = tensile gth and impact, p , or 0=not req
The symbol following the YFW-, y=shielding gas, C for CO ,, A for mixed argon + CO,, S for none. Following the two-digit tensile strength symbol, the "x"= impact temperaturee, G= not required.
The final symbol is core ingredient, R=rutile, B=basic, M= metal, G=other.
i. The symbol, JIN, designates gas shielded flux cored wire, the symbol, JIC, self shielded flux cored wire. The numeric digits indicate minimum yield strength, and the"x" indicates the temperature
at which impact values are attained. Page 2

Mechanical erties 1SO USA Canada Australia China Japan Russia Europe
WFM No.. Impact Temp. AWS CSA AS GB/T JIS GOST CEN
) (°C) 17632-A 17632-B A5.20 | A5.20M w43 2203.1 10045 73313 26271 EN 758
(Note a) (Note b) (Note ¢) (Note d! (Note a) (Note e (Note f) (Note g) (Note e (Note h] (Note i) (Note d)
T43xT1-zy 430 27 or 47 c T35xRy T43xT1-zy TP GypW40x YFW-y43xR NN34x T36xRyYy
T43T2-zy 430 27 0 T3TZRy |T43T2-zy TDSGypW400 YFW-S43xR T3TZRY
T43T3-z 430 27 0 T3TZV N  |T43T3-2N TDSN pW400 YFW-S43xG NC34x T3TZVN
T43xT4-z 430 27 or 47 c T35 X WN__ [T43xT4-zN TD N Pw400 T35 X WN
T43xT5-zy 430 27 or 47 c T35xBy T43xT5-zy TP GypW40x YFW-y43xB JIN34x T36xBy
T43xT6-z 430 27 or 47 c T35 xWN |T43xT6-z2N TD N pW40x YFW-S43xG T3EXxWN
T43xT7-z 430 27 or 47 [ T35 Xx WN __ [T43xT7-zN TP N nW40x T35x WN
T43xT8-2 430 27 or 47 [ T35 X YN  [T43xT8-zN TP N nW40x JIC34x T35xYN
T43T10-zy 430 27 0 T3TZV N |T43T10-zN TDSN nW400 YFW-S43xG T3TZVN
T43xT11-z 430 27 or 47 c T35xWN |T43xT11-zN TP N nW40x T35 x WN
T43xT12-y 430 27 or 47 [ T35xRy  |[T43xT12-zy TP GypW40x YFW-y43xG NiN34x T35xRy
T43T13-2 430 27 0 T3TZV N  |T43T13-zN TPSN nW400 YFW-S43xG NC34x T3TZVN
T43T14-z 430 27 0 T3TZV N |T43T14-z2N TPSN nW400 T3TZVN
C43xT15-zy 430 27 or 47 [ T35xMy |T43xT15-zy TPGMpW40x YFW-y43xM TEx My
T49xT1-zy 490 27 -20 T42x Ry T492T1-zy E7zT-1y E49zT-1y E49zT-1y TP GypW50x _|ES0XT-1,E50xT-1M YFW-y50xR NN39x T42xRYy
T49T2-zy 490 27 or 47 c* TAT xRN  [T49T2-zy E492T-2y TDSGypW500 |ES0xT-2,E50xT-2M TAT xRN
T49T3-z 490 T4TZV N |T49T3-2N E492T-3 TDSN pW500 |E50xT-3 YFW-S50GG NC39x TATZVN
T49xT4-z 490 27 or 47 c* T42x WN  [T49xT4-zN TD N Pw500 ES0xT-4 T42 x W N
T49xT5-zy 490 27 -30 T42xBy T493T5-zy E50xT-5,E50xT-5M JIN39x T42xBy
T49xT6-z 490 27 -30 T42x YN  |T493T6-zN TD N pW50x _ |ES0XT-6 T42xY N
T49xT7-2 490 27 or 47 c* T42 X WN _ [T49xT7-zN TP N nW50x ES50xT-7 T42 x WN
T49xT8-z 490 27 -30 T42x YN |T493T8-zN  |E7zT-8 TP N nW50x }EOXT—S NC39x T42x YN
T49xT9-zy 490 27 -30 E72T-9y
T49T10-z 490 TATZV N |T49T10-zN E70T-10 - TDSN nW500 [E50xT-10 YFW-S50GG T4TZV N
T49xT11-z 490 27 or 47 c* T42Xx WN _ [T49xT11-zN_|E72T-11 = TP N nW50x E50xT-11 JIN39x T42 x WN
T49xT12-zy 490 27 -30 T42xRy T493T12-: E7zT-12y |E49zT-12y  |E492T-12y TP GypW50x _ |ES0xT-12,E50xT-12M NC39x T42xRYy
T49T13-z 490 T4TZV N  |T49T13-z2N  |[E72T-13 E492T-13 E492T-13 TPSN nW500 |E50xT-13 YFW-S50GG TATZVN
T49T14-z 490 TATZV N |T49T14-zN E71T-14 E491T-14 E491T-14 TPSN nW500 [ES0xT-14 YFW-S50GG T4TZV N
C492T15-zy 490 27 -20 T42xMy |T492T15-zy E49C-3y TPGMpWS50x YFW-y50xM T42x My
C493T15-zy 490 27 -30 T493T15-zy E49C-8y
T55xT1-zy 530 27 or 47 [ T46 xRy T46 xRy
T55xT2-zy 530 27 or 47 c T46x Py JIN49x T46x Py
T55xT5-zy 530 27 or 47 [ T46xBy T46xBy
T55T10-z 500 TSTZVN TSTZVN
T55xT7-z 530 27 or 47 c T46 X WN JIC49x T46 x WN
T56xT6-2 530 27 or 47 c T46 x Y N T46 x Y N
C55xT15-zy 530 27 or 47 c T46 x M x T46 x M x
Notes:
a. See Annex A, Paragraph A2.0 for a iption of the WFM index system, and Pararaph A2.1.3 as it applies to this table. Note: The initial letter "C" i tal- d ite wires.
b. Minimum tensile strength in the as welded condition and may vary in different specifications. See specifications for postweld heat treatments if any.
c. See specification for detalls of |mpact requirement. The numeric figures shown in these columns are the as-welded impact requirements shown in AWS A5.20M (c* = not required by A5.20M)
d. Yield h is used for st x= impact temperature for 47J; capital leters R, V, W, B, M, Y.= core ingredients; y = shielding gas, C = CO ,, or M = argon + CO,, N = none.
e. The"z" deslgnates y (O—ﬁat and 1=all-p ), Y g gas requlred CO; (no symbol) or "M" = mixed gas, argon + CO, is used for classification.
f.. The "z" desi itionality (1=all-position, 2=flat and hori: ), y=shielding gas required, CO, (no symbol) or "M" = mixed gas, argon + CO, is used for classification.
g.
h.
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TABLE 3. Carbon Steel Wires for SAW

USA Canada Brazil Australia [ Japan China Russia Europe

WFM No. Nominal Composition ISO AWS CSA ABNT AS JIS GB/T GOST CEN

C Mn Si Other 14171A | 14171B | A5.17/A5.17M| W48.6 | NBR 10617 1858.2 73351 5293 2246 EN756
Note a (Note b) (Note b) (Note b)
S$1000 0.1 0.5 0.05 S1 Su11 EL12 EL12 EL 12 EL12 YS-S1 CB-08 S1
$1001 0.1 0.7 0.05 ELM12
$1100 0.08 0.5 0.05 EL8 EL8 EL8 HO8A, HOSE | CB-08A, Ce-08AA
$1110 0.08 0.5 0.2 S1Si SuU12 EL8K EL8K EL 8K EL8K S1Si
S2000 0.1 1 0.05 S2 SuU22 EM12 EM12 EM 12 EM12 YS-S2 HO8MnA | CB-08I'A, Ce-10I"A| S2
$2001 0.1 1.3 0.05 Cs-08rA
S2010 0.1 1 0.2 S2Si Su21 EM12K EM12K EM 12K EM12K S28i
$2020 0.1 1 0.5 $28i2 SU25 EM13K EM13K | EM 13K | EM13K H10MnSi $28i2
S2021 0.1 1.1 0.5 TioA Su24 EM14K EM14K
S$2030 0.1 1.3 0.75 EM11K EM11K
$2210 0.15 1.1 0.2 SuU23 EM15K EM15K | EM 15K | EM15K [ YS-S3
S3000 0.12 1.6 0.15 SU32 EH10K EH10K YS-S5 Ce-10r2
S$3001 0.12 1.6 0.05 S3 SU33 YS-S4 S3
$3010 0.12 1.8 04 Su42 EH12K EH12K EMH12K
S3011 0.12 1.6 0.25 S3Si S3Si
$3020 0.12 1.6 0.6 YS-S8
S$3030 0.12 1.6 1 SU31 EH11K EH11K Cs-08I'C
$3100 0.08 1.6 0.05 EMH12
$4000 0.12 2 0.05 S4 Su41 EH14 EH14 EH 14 EH14 H10Mn2 S4
$4010 0.12 2 0.3 S48i S48i
S4020 0.12 2.2 0.4 SU42 YS-87
$4110 0.08 2 0.8 Ce-08r2C
S5000 0.12 2.5 0.05 SU51 YS-S6

a. See Annex A, Paragraph A2.0 for a description of the WFM index system, and Pararaph A2.1.2 as it applies to this table. Note: the initial designator "S" is replaced
by "C" for metal-cored composite wires
b. Tubular metal-cored wires have initial designators "EC". Page 3
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Table 4 Carbon_Steel Wires for GMAW and GTAW
1

IS0 USA Canada | Australia Japan China Russia Europe

| WFN No. Nominal Composition 14341 CD636-1 AWS CSA AS JIS GB/T GOST

[ Mn Si Other 14341A_ 14341B | CD636A | CD636B | A5.18 | A5.18M 484 27171 73312 73316 8110 2246 EN440 | EN1668
(Note a) (Note b} (Note c) (Note ¢) | (Note c) (Note b)
52030 0.1 12 | 0.6 G28i SG3 W2Si SW3 ER70S-3 | ER48S-3 | ER49S-3 ES3 ER50-3 G2Si W2Si
S2032 0.1 1 [ 05 A0.6 G2Al ES5 ER50-5 G2Al
§2040 0.1 1 0.8 Ce-12IC
S2040A 0.1 13 | 08 SG4 Sw4 ER70S-4 | ER48S-4 | ER49S-4 ES4 ER50-4
520408 01 | 1.3 | 07 SG16 SW16 YGW16
52043 0.1 13 | 0.7 Ti+Zr0.1 SG15 YGW15
S2131 0.06 | 1.2 0.6 | Ti0.1,Zr0.1,A10.1 G2Ti SG2 W2Ti SW2 ER70S-2 | ER48S-2 | ER49S-2 ES2 ER50-2 G2Ti W2Ti
82231 015 | 08 | 06 |Zr0.1,A104,Ce0.2 Ce-15ICTIOLA
§2241 0.2 1 08 Al0.4,Ce 0.4 Ce-20rCTIOA
$3040 0.1 1.6 1 SG6 Sweé ER70S-6 | ER48S-6 | ER49S-6 ES6 ER50-6 |CB-08I'C
S3040 0.1 15 | 0.8 G3Si1 $G12 W3Si1 Sw12 YGW12 G3Si W3Si1
S3041 0.1 1.6 0.7 Ti+Zr0.15, Al 0.3 SG13 YGW13
53043 01 | 1.7 | 08 Ti+Zr 0.15 SG11 YGWA1 | YGT50
53050 01 | 1.5 | 12 G3si2 | SG14 YGW14817 G3si2
54023 01 | 1.8 | 04 Ti+Zr 0.15 SG17
54040 0.1 1.8 0.7 SG7 sw7 ER70S-7 | ER48S-7 | ER49S-7 ES7 ER50-7
54043 0.1 2 0.8 Ti+Zr 0.15 SG18 YGW18&19
84050 0.1 1.8 1 G4si1 W4Si1 Ce-08r2C G4sit W4Si1
Notes:
a. See Annex A, Paragraph A2.0 for a description of the WFM index system, and Pararaph A2.1.2 as it applies to this table. Note: the initial designator "S" is replaced by "C" for metal-cored composite wires.
b. See ification for ical property desi which precede the composition designators
c. For tubular metal-cored composite wires, "R" is deleted and "S" is replaced with "C". Page 4
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TABLE 5A Low Alloy Steel Medium Strength Electrodes (excl. Cr-Mo & High Strength — Note b)
Nominal 180 USA Canada Argentina | Australia China Japan Russia Europe
WFM No. Mechanical ies Nominal Composition AWS CSA__| IRAM-IAS | AS/NZS GB/T JIS GOST CEN
- ["Strength [ Impact | Temp. | C Mn Ni Cr | Mo | Note 2560A 25608 A55 ASEM Wag U500-127 | 155032 5118b 73212 73214 Z 3241 9467 EN 499
(Note a,b) (Note c) (Note c)
Manganese-M um Alloy Steels
40 [ 27 [ 40 05 [ 05 ] E36xMo | E49xx-1M3 | E70xcA1 | E49xx-Al | E49xx-Al [ E490xx-A1| E490xx-A1 | E50xx-A1 E38xMo
550 [ 27 [ 50 0.1 15 | I [ 04 | E55xx-3M2 | E8018-D1 | E565xx-D1 | E62xx-D1 | E62xx-D1 | E62xx-D1 | DBOxx-E1 39 10T 1M®
Nickel Alloy Steels
490 40 08 | 15 | 05 E4g0cN1 DLE0X6-00
550 40 | 006 | 15 | 05 E55x-N1
550 c 4| 1.7 1 E38xMn NI E38xMn NI
550 40 | 01 1 E38xINi | ES50cN2 | EBOXx-C3 | E550cC3 | E55x-C3 E550xx-C3 | E550xx-C3 E38xINI
490 50 | 006 1 E49xxN2 | E80xx-C3L | E55xx-CaL
490 50 | 008 X E49ocN3
550 50 | 008 . E550cN3 | EBOX-CA | E55x-CA | E55xx-Cd DL5016-4x1
550 50 | 008 | 13 X
550 60 X] E550cN5 | EBO0-C1 | ESoxx-C1 | E55xx-01 E550x-C1 | E550xx-G1 955 E4BONI
450 70 .04 EA90N5 | E70x0C1L | F49CIL | E49oCIL E490xx-C1L| E50xx-CIL E3BxNI
490 75 X] ¥ EB5xx-N7_| EB0xx-C2 | EB5xx-C2 | E55xx-C2 E550x0-C2 | E550xx-G2 3 0BTMH3 | E38xaNi
490 100 .04 ¥ Ed9N7 | E70xcC2L | E49xxC2 | E49xxCaL E490xx-C2L | E50xx-C2L DL5016-10x3 E4BX3NI
550 40 .04 | 08 X ES5xcN13_| E8015-C5L | E5515-C5L DL5016-10x4
Nickel-Molybdenum Alloy Steels
550 20 ] 008 | 1 1] o5 T d E38xINIMo_| E55xx-N2M3 | E80xx-NM1 | E55x0¢NM1| E55x<NM EB50xx-NM | E55018-NM E38xTNiMo
Weathering Alloy Steels l
cC. 4%0 20 X X ¥ ¥ Cu0. E49xNCC2 | E7018-W1 | EA9cW1 | E4918W E4900cW
cc 490 0 X X X X Cu0.! E49x-NCC1 |
cc 550 20 Cu0. E5518.NCC1 | EB018-W2 | E55xx-W2 | E5518-W | E55018-W | E55000cW
cC 570 X X X 0. E57x¢NCC:
C 450 1 X 0. E49x-NC
NG 570" 1 X 0. DA58G
cc 450 X 12 X 0. E49x-CC
cC 570 X 1.2 X Cu0. E57xx-CC DASBXP
G 450 X 1 03 X Cuo. E490NCC
c 570 X 1 03 X Cu . E57xx-NCC DA58W
CC3 | 550 X 08 | 04 1 Cu.! 350A
Not S
50 [ a7 [ 0 ] I I I I D53x6
570 | 47 | 5 | | | | | | D58x6
Notes:
a. See Annex A, Paragraph A2.0 for a description of the WFM index system and A2.1.1 and A2.2 as they apply to this table.
b. See Tables 58 for Cr-Mo alloy steels and 5C for weld metal classification with minimum tensile strengths of 600 MPa or greater.
¢. Yield strength designators may vary; x denotes impact ptions at 47 J — See
d. May also contain V, Cu, Al Page 5
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TABLE 5B. Low Alloy Cr-Mo Steel Covered Electrodes

IS0 USA Canada | Argentina | Australia China Japan Russia Europe

Nominal Nominal Composition 3580 AWS AMS CSA IRAM-IAS | AS/NZS GB/T GB/T JIS GOST CEN

Strength [ Mn Cr Mo Other A | B A55 | AS5M W48 | U500-127 | 1553.2 5118 983 23223 9467 EN1599
MPa (Note b; | Note b;
490 . 05 EMo x E49xx-MM3 | E70xx-A1 | E49xx-A1 E49xx-A1 | E48xx-A1 | E48xx-A1| E50xx-A1 DT1216 3-09M EMo x
550 . 08 X 05 ECrMo0.5x | E55xx-CM | E80xx-B1 [ E55xx-B1 E55xx-B1 [ E55xx-B1 | ES5xx-B1| E50xx-B1 -09MX ECrMo0.5 x
550 5 05 I 14 E55xx-C1M | E80xx-B5 | E55xx-BS E5518-B5 | E5516-B5 | E5516-B5 | E5516-B5
550 ) 1 X 1 Vo4 EMoV x EMoV x
550 . X . 0.5 ECrMo1 x E55xx-1CM | E80xx-B2 | E55xx-B2 E55xx-B2 | E55xx-B2 | E55xx-B2 | E5515-B2 DT23xx | 3-09X1M ECrMo1 x
490 0.04 X . 0.5 ECrMoiL x E70xx-B2L | E49xx-B2L E55xx-B2L | E55xx-B2L| E55xx-B2L| E55xx-B2L DT2315 ECrMoiL x
550 3 X . 1 V0.3, Nb 0.2 E5515-B2VNb|
550 X X . 0.5 V03 ECrMoV1 x E5515-B2V 3-09X1M® | ECrMoV1 x
560 . . . V04,W04 E5515-B2VW
620 . 4 . ECrMo2 x E62xx-2C1M | E90xx-B3 | E62xx-B3 E62xx-B3 E62xx-B3 | E55xx-B3 DT24xx | 3-09X2M ECrMo2 x
550 .04 . ECrMo2L x | E55xx-2C1ML | E80xx-B3L | E55xx-B3L E55xx-B3L B: E60xx-B3L DT2415 | 3-05X2M ECrMo2L x
550 .04 2 X EB55xx-2CM1L: ! E80xx-BAL | E55xx-B4L E55xx-B4L. E5515-B4L| E5515-B4L
550 .1 28 . V0.4,Nb0.5 E5515-B3VND|
550 | 0.1 X v E5515-B3VW 3-10X3MIK
550 | 0.08 ECrMo5 x E55xx-5CM -} EBOxx-B6 | E55xx-B6 B467. E55xx-B6 |[E4216-B6 | E41xx-5Cr E502 | DT2516 ECrMo5 x
550 0.04 E55xx-5CML | E80xxB6L | E55xx-BEL E55xx-B6L | E42xx-B6L|
550 [ 0.1 Vo3 E5MoV 3-10X5Md
550 | 0.08 E55xx-B7 | E42xx-B7 | E41xx-7Cr E7Cr
550 | 0.04 E55xx-7CML | E80xx-B7L E55xx-B7L | E42xx-B7L |
550 | 0.08 ECrMo9 x E55%¢-9C1M | E80xx-B8 | E55xx-B8 E55xx-B8 | E42xx-B8 | E41xx-9Cr| E505 | DT2616 ECrMo9 x
550 .04 . E55xx-9C1ML | E80xx-B8L | E55xx-BSL E55xx-BBL | E42xxB8L
620 .11 1 Nb0.05,V0.2] ECrMo91x | E62xx-9CIMV| E90xx-B9 | E55xx-B9 E55xx-B9 E9Mo ECrMo91 x
620 0.2 1 1 W05,V0.3 | ECrMoWV12x ECrMoWV12 x

a. See Annex A, Paragraph A2.0 for a description of the WFM index system and A2.1.1 and A2.2 as they apply to this table.
b. The "x" denotes coating, B = basic, R = rutile. Page 6
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TABLE 5C Low Allow High Strength Steel Electrodes

Nominal 150 USA Canada | Argentina | Australia| China | Jay Russia Europe
Properies Nominal G AWS AMS CSA__| IRAM-IAS | ASINZS | GB/T JIS GOST CEN
Strength [ impact | Temp. C T Mn N [ o [ Mo [ Other 18275 182758 A55 A5.5M wag | U500-127 | 155082 [ 5118 | 73212 | 9467 EN757
(Note b) (Note b)
Manganese-Molybdenum Steels
590 20 X] P .35 E5916-3M2
620 20 Xl P .35 E62x-3M2. D6216
620 50 .12 X .5 E550xMnMo E620-3M3 | E90xx-D3 | E62xx-D3 E620D3 E550xMnMo
690 50 12 X .35 E69x-4M2__| E100x-D2[ E69xx-D2 E690D2 | E69xx-D2 | E69xx-D2| E70xx-D2|
690 X] X 1 |Si05V02 6464
830 .13 - 08 04 385
830 15 ¥ 1 08 3100
Nickel Steels
620 | 47 [ ¢ [ 008 7 | 1] I I E550xMn1Ni E550xMn1Ni
620 [ 27 [ 15 [ o0oa | 08 | 65 | I [ E6215-N13L__| E90xx-C5L| E62xx-C5L
Nickel-Molybdenum Steels (Note c)
560 20 X K .7 .25 E500cN1M: D58X6
590 60 X X 24 15 E5916-N5M D5816
620 20 X K 6 .25 E620-N1M: D6216
620 20 | 0 K] 25 E62-N2M: D6216
620 c | 008 1 .4 E50xINiMo E62x-N2M3 E50x1NiMo
620 50 | 008 16 ¥ E550x1,5NiMo | E6218-N3M1_| E9018-M | E6218-M E6218-M | E6218-M | E62-M | E6018-M E550x1,5NiMo
620 40 X] 18 .2 E620cNAM1 D6216
620 4 c | 008 2 X E550x2NIMo__ | E6216-NAM3 ES50:x2NiMo
620 2 60 | 01 X 24 . E6216-N5M1 D6216
690 4 c | 008 1 X E62xMn1NiMo E62xMn1NiMo
690 50 | 008 2 K X (Note ¢) E6918-N3M2__| E10018-M | E6918-M E6918-M | E6918-M | E69xx-M | E7018-M
690 40 | 005 2 X X E6916-NAM3 D7016
760 50 | 008 X K E7618-NAM2
780 ) X] K X E7816-N5M4. D8016
780 80 X] 4 X 05 E7816-NOM3 D8016
830 c .08 7 2 05 E69xMn2NiMo E69xMn2NiMo
Nickel-Chromi Steels
690 X] , 15 .2 2 E690-N3CM1 D7016
690 o1 K 34 .25 45 E690-N7CM3 D7016
760 08 X 2 3 4 (Note ¢) | E69xMn2NiCriMo | E7618-NACM2_| E11018-M | E7618-M E7618-M | E7618-M | E76xx-M | E7518-M E69xMn2NiCrMo.
780 1 18 .25 Y E7816-NACM2 58016
780 X] . 2 .7 .2 E7816-NAC2M1 D816
780 X] ¥ 25 .25 . E7816-N5CM3 D8016
830 008 K 2 1 (Note ¢) _|E69xMn2Ni1CrMo| EB318-NAC2M2 | E12018-M | E8318-M E8318-M | EB318-M | E76xx-M | EB518-M E69xMn2Ni1Crivio
830 008 .1 34 0.4 . (Note ¢) E12018-M1] E8318-M1 E8318-M1] E8318-M1 E8518-M1
Not Specified
610 39 20 D62x6
690 39 20 D7016
750 39 20 D7616
780 34 0 D8000
780 39 20 D8016
Notes:
a. See Annex A, Paragraph A2.0 for a description of the WFM index system and A2.1.1 and A2.2 as they apply to this table.
b. Yield strength designators may vary; x denotes impact options at 47 J — See specifications
¢. May also contain V, Gu, Al
d. Chromium either not specified or specified as a maximum. Page7
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TABLE 6A.  Low Alloy Medium Strength Steel Flux Cored Wires (excl. Cr-Mo & ngh Strength - Note b)

Mechanical Properties Nominal Composition USA Australia_ | China Japar Europe
WFM No. S(@m Im%fcl AWS AS GB/T JIS CEN
MPa J C C Mn Ni Cr Mo Note 17632-A 17632-B A5.29 | A5.29M 2203.1 17493 Z 3313 T Z 3320 EN758 EN12071
(Note a) (Notec)| (Noted (Note e) (Note a) (Note f) (Note g) (Note f) (Note h) (Note o)
Manganese-Molybdenum Steels
 T493T5-zyP-2M3| 490 27 -30 0.1 1 0.5 T493T5-zyP-2M3 | E72T5-A1 | E492T5-A1 E500T5-A1
T49ZT1-zy-2M3 490 0.1 1 0.5 T46Z-Mo xy |T55ZT1-zyA-2M3 | EB2zTn-A1 | E552Tn-A1 | W550P.A1 | E552T1-A1 T46Z-Mo x y
T49ATn-2M3 490 47 20 0.05 1 0.5 TMol xy
550 0.12 1.5 0.4 T46Z-MnMo x y|T55ZT1-zyA-3M2
TA9ATN-1M3V. 490 47 20 0.1 0.7 0.5 Vv, 03 TMoV xy
Nickel Alloys
T433T8-z-N1 430 27 -30 0.1 1 0.7 Al15 T433T8-zNA-N1 E62T8-K6 | E432zT8-K6 | W409A.K6 | E431T8-K6
 T493T8-z-N1 490 27 -30 0.1 1 0.7 Al15 T493T8-zNA-N1 E7zT8-K6 | E49zT8-K6 | W489A.K6 | E501T8-K6
 T496T5-zy-N1 490 27 -60 0.1 1 0.7  T496T5-zyA-N1 E72T5-K6 | E492T5-K6 | W4B9A.K6
T433T1-z-N2 430 27 -30 0.1 1.2 1 T353-1Nixy [T433T1-zyA-N2 E62zT1-Ni1 | E43zT1-Ni1 T353-1Nixy
 T493T6-z-N2 490 27 -30 0.1 1.2 1 Al1.5 | T383-1Nixy |T493T6-zNA-N2 E72zT6-Ni1 | E49zT6-Ni1 | W509A Ni1 | E501T8-Ni1 T383-1Nixy
T493T8-z-N2 490 27 -30 0.1 1.2 1 Al15  T493T8-zNA-N2 E7zT8-Ni1 | E49zT8-Ni1
T493T1-zy-N2 490 27 -30 0.1 1.2 1  T553T1-zyA-N2 EB82T1-Ni1 | E552T1-Ni1 YFL-x503x
| T556T5-zyP-N2 550 27 -60 0.1 12 1 T463-1Nixy |T556T5-zyP-N2 EB82zT5-Ni1 | ES5-T5-Ni1 | W554A Ni1 | ES50T5-Ni1 T463-1Nix y
| T552Tn-N2 550 47 -20 0.1 1.6 1 T462-Mn1Ni x y| | T462-Mn1Ni x y|
T496Tn-N3 490 27 -60 0.1 1.2 1.5 YFL-x506x|
T552Tn-N3 550 47 -20 0.1 12 1.5 T462-1.5Ni x y T462-1.5Nixy
T494T78-z-N5 490 27 -40 0.1 1.2 22 T384-2Nixy [T494Tn-N5§ W484A Ni2 YFL-x504x| T384-2Nix y
T493T8-2-N5 490 27 -30 0.1 1.2 22 Al15  T493T8-zNA-N5 E7zT8-Ni2 | E49T8-Ni2 E501T8-Ni2
 T556T8-2-N5 550 27 -60 0.1 1.2 22 Al15  T553T8-zNA-N5 E8zT8-Ni2 | E55T8-Ni2
T554T1-zy-N5 550 27 -40 0.1 12 22 T464-2Nixy |T554T1-zyA-N§ EB82zT1-Ni2 | E552zT1-Ni2 | W554A Ni2 | E552Tx-Ni2 T464-2Ni x y
 T557T5-zyP-N7 550 27 -70 0.1 1.2 32 T466-3Nixy |T557T5-zyP-N7 E82zT5-Ni3 | E552T5 W557A.Ni3 | E550T5-Ni3 T466-3Nix y
Nickel-! Mol um All
T551Tn-zy-N1M2| 550 27 -10 0.1 1 0.4  T551Tn-zyA-N1M2
 T554T5-zy-N2M2| 550 27 -40 0.1 1.2 1 0.4 T503-1NiMo x y|T554T5-zyA-N2M2| EB2T5-K1 | E5562T5-K1 | W559A.K1 | ES50T5-K1 T503-1NiMo x y|
T492T4-z-N3M1 490 27 -20 0.1 1.4 1.5 0.2 Al15 T492T4-zNA-N3M1| E70T4-K2 | E497T4-K2 | W489AK2 | E50zTx-k2
T493T7-z-N3M1 490 27 -30 0.1 1.4 1.5 0.2 Al15 T493T7-zZNA-N3M1| E70T7-K2 | E492T7-K2
T493T11-z-N3M1| 490 27 -30 0.1 1.4 1.5 0.2 Al15 T493T8-zNA-N3M1| E70T8-K2 | E492T8-K2
T495T11-2-N3M1| 490 27 -50 0.1 1.4 1.5 A15  T495T8-zNA-N3M1| E72T11-K2 | E492T11-K2
T553T1-zy-N3M1| 550 27 -30 0.1 1.4 1.5 0.2  T553T1-zyA-N3M1| E8zT1-K2 | E552T1-K2 | W554A.K2 | ES50T5-K2
T553T5-zy-N3M1| 550 27 -30 0.1 1.4 1.5 0.2 T553T5-zyA-N3M1| E82zT5-K2 | E562T5-K2
Weathering Alloys
 T490Tn-NCC1 490 47 0 0.1 1 0.5 0.5 Cu04 | T490Tn-zyA-NCC1 YFA-50W
 T553T1-zy-NCC1| 550 27 -30 0.1 1 0.6 0.6 Cu04 T553T1-zyA-NCC1| T82zT1-W2 | E55zT1-W2 | W559A. W
 T550Tn-NCC1 550 47 -5 0.1 1 0.5 0.6 Cu0.5 T550Tn-zyA-NCC1 YFA-58W
T490Tn-CC 490 47 0 0.1 1 0.5 Cu04  T490Tn-zyA-CC YFA-50P
T550Tn-CC 550 47 -5 0.1 1 0.5 Cu04  T550Tn-zyA-CC YFA-58P
Notes:
a. See Annex A, paragraph A2.0 for a description of the WFM index system, and pararaphs A2.1.3 and A2.2 as they apply to this table. Tn = a number 1 to 15 (see Annex Table A3 for usability description).
b. See Tables 6B for Cr-Mo alloy steels and 6C for weld metals with tensile gths of 600 MPa or grealer
¢. Mechanical properties shown are nominal for the as welded condition and may vary in different ificati Also see i for heat if any (marked with "P")..
d. See specification for details of impact requirement, 47J in some cases 27J in others.
e. Yield strength is used for strength designators, followed by impact temperature for 47J. The x signifies core ingredients, the "y", shielding gas.
f. The'z" (0=flat; 1=all ition). See Annex Table A2 for usability designators
g. Designations shown are based on weld metal classifications. These may be preceded by digits for positionality, shielding gas, and current suitability.
h. The symbol following the YFL- or YFA-, y=shielding gas, C for CQ, M for mixed argon + CO,, S for none. Following the two digit strength symbol, x=impact temperature, G= not required.
The final symbol is core ingredient, R=rutile, B=basic, M= metal, G=other. Page 8
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TABLE 6B Low Alloy Creep Resistant Steel Flux Cored Wires (Mn-Mo & Cr-Mo)

Mechanical Properties Nominal Composition IS0 USA Australia China Japan Europe

WFM No. Strength ImEact Temp. AWS AS GB/T JIS CEN

MPa J °c C Mn Cr Mo Note 17634 A 17634B A529 [ A520M 2203.1 17493 Z3318 EN12071
(Note a) (Note b) (Note ¢) (Note d) {(Note a) {Note e (Note f) (Note a) (Note g) (Note d)
T55 Tn-zy-2M3 550 0.1 1 0.5 TMoxy g E8xT1-A1 E55xT1-A1 E55xTn-A1 TMoxy
T553Tn-zy-2M3L 490 27 -30 0.05 1.2 0.5 T Mol xy E7xT5-A1 E49xT5-A1 E50xTn-A1_ |YFM-x T Mol xy
T55 Tn-zy-2MV 550 009 [ 07 0.5 V 0.35 [TMoVxy | '_ T MoV xy
T55 Tn-zy-CM 550 01 1 05 05 W550P.B1 }@Tn—B1 YFCM-x
T55 Tn-zy-CML 550 0.04 1 0.5 05
T55 Tn-zy-1CM 550 01 1 1.2 05 T CrMo1 xy W550P.B2 |ES5xTn-B2 |YFAICM-x  |T CrMo1xy
T55 Tn-zy-1CML 550 0.04 1 1.2 0.5 T CrMoiL xy W550P.B2  |E55xTn-B2L T CrMoiL xy
T55 Tn-zy-1CMH 550 012 1 1.2 05 W550P.B2C |E55xTn-B2H
T55 Tn-zy-2C1M 550 01 1 22 1 T CrMo2 x y W550P.B3 YF2CM-x__|T CrMo2 x y
T55 Tn-zy-2C1ML 550 0.04 1 22 1 T CrMo2L xy W550P.B3L T CrMo2L x y
T55 Tn-zy-2C1MH 550 012 1 22 1 W550P.B3C
T55 Tn-zy-5CM 550 0.1 1 5 0.5 T CrMo5xy W550P.5Cr T CrMoS x y
T55 Tn-zy-5CML 550 0.04 1 5 0.5
T55 Tn-zy-7CM 550 0.1 1 7 05 WWS50P.7Cr
T55 Tn-zy-9C1M 550 0.1 1 9 1 W550P.9Cr
T55 Tn-zy-9C1ML 550 0.04 1 9 1
T62 Tn-zy-9C1MV 550 0.1 1 9 1 h
Notes:

See Annex A, paragraph A2.0 for a description of the WFM index system, and pararaphs A2.1.3 and A2.2 as they apply to this table. Tn = 1, 5, or 15 (see Annex Table A3 for usability description).

Strength shown is the minimum ultimate tensile strength after heat treatment..

See ifications for impact requi Most ifications do not require impact testing, though some require tests at room temperature or 00C.

The "x" signifies core ingredients, and "y", shielding gas.

The "x" designates positionality (0=flat; 1=all-position),. Tn = T1 (rutile) or T5 (basic) with CO , gas shielding (no symbol), or argon+CO , if designated with "M".

Designations shown are based on weld metal classifications. These may be preceded by digits for positionality, shielding gas, and current suitability.

The "x" designates shielding gas, "C" = CO ,, "G" not specified.

V 0.2,Nb 0.06, N 0.04. Page 9
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TABLE 6C Low Alloy High Strength Slsel Flux Cored Wires
Mechanical Properti ‘Composition (Note ) 1S0 1S0 USA Austrglia | China Japan Europe
[WFM No. Strongth | Impact | Temp. | [ 17632 18276 AWS AS GBIT IS CEN
MPa J °c c Mn N | e | Mo Nole 17632A 176328 18276A 182768 A5.29 A5.20M | 2208.1 17493 23313 EN758 EN12535
(Noto a) (Note b) (Note ) [ [ (Note &) (Note 1) (Note d) (Note a) (Note &) (Note) | (Notee) | (Notog) Note d)
T624T1-zy-3M2 620 -4 16 . | T502-MnMo x y| [ T62xT 1-zy-3M2 E9zT1-D1y |E627T1-Dly| W699x.D1 | E601T1-D1 T502-MnMo x y
T625T5-zy-4 620 K 1 2 Y [T553-MnMo x y [T62:T5 zy-aM2 E97T5-D2y | E627T5-D2y | E600T5-02
[T69ATn-zy-4M 690 2 .08 16 . [T552-MaMo x y T552-MaMo X y
T694TS5-2y4 690 -4 .12 2 . [T622-MnMo x y T69T5zy-aM2 | E107T6-D2y | E697T5-D2y| W690x.D2 | E700T5-D2 T622-MnMo x y
T623T1-2y3 620 E [ 14 [T551MnMo x y [T62¢T 1-zy-3M3 E97T1-D3y | E627T1-D3y| W629x.03 | E600T1-D2
Nickel Alloy Steols
T625Tn-zy-N2. 620 = .7 09 ITS63-Mn1Ni Xy T553-1MnNixy
T625T8-2y-N2 620 K . 1 A5 T625T8-2y-N2 EO7T8K8 | E627T8-KS | WO20AKS
[T626Tn-zyN3 620 4 X [T554-Mn1,5Ni x y T554-Mn1.6Ni X y
| T624Tn-zy-N4. 620 -4 T504-2Nixy | T666-Mn2,5Ni x y T624Tn-zy-N4 E92T1-N2y |F622T1-Ni2yl E60zT1-N2 T556-Mn2,5Nix y.
T693T1-zyN4 690 E ) [T693T1-2y-N5 E107T1-K7y | E697T1-K7y| W6OOAKT | ETOTTI-KT
[T593Tn-zyN5 620 . [T555-Mn2,5Ni x y T555-Mn2.6Ni x y
T627T6-2yN7 620 5 . . . T506-3Nixy T627T6-2yNT E07T5-Ni3y | E627T5-Ni3y W627A.Ni3 | EGOOTS-NI| T506-3Ni x y
‘Nicker Aoy S
620 E .08 1 X X [T552-TNiMo xy T552-1NiMo xy
690 = ).0! 14 X . [T561-Mn1NiMo x y T551Mn1NiMo x v
590 E 1.4 X X [T50xTn-zy-NaNE YEW-x602x
620 E 14 X ¥ h [T62XTn-zy-N3M1__| E97Tn-K2y | E622Tn-iK2y| W620A K2 | EGOXTYK2
620 -4 0! 1 f ). | T564-1,5NiMo x y T554-1,5Nixy
620 E 1 2 . [T555-2NiMo x y T555-2NIMo x y
690 E 1.5 2 [X] X h T552-MnNiMo Xy [ T60xTn-zy-NSM2__| E10zTn-K3y | E602Tn-K3y| E700T5-K3 T552-Mn2NiMo x v
760 - 1.5 2 0.1 ). h | T623-Mn2NiMo x v [ T76xTn-zy-N3M2 E11zTn-K3y | E762Tn-K3y| E750Tn-K3 T623-Mn2NiMox y.
Nickel-Ch oy S
T836T1-2ZyN3CIM2 | 830 77 60 1 . Y . E837Tn-KSy| EB50T1-K5
[T765Tn-zy-NACIM2 | 760 27 ) . 1.8 % X . [T623-Mn2NICrMo x y E762Tn-Kdy| E757Tn-K4 T623-MnZNiCrMo x y
T832Tn-zy-NACTM2 | 830 X 1.8 X . [T693-Mn2NiCrMo x y E837Tn-Kdy| W830AK4 | EBS0T5K4 T634-Mn2NICrMo x y
T636Tn-zyNACIMZ | 830 47 40 X 18 . X X [T964-Mn2Ni1CMo Xy T604-Mn2Ni1CrMo x y|
T697T1-zy-NEC1M1 690 47 -50 0.08 1 E692T1-KOy| WE90A KO
[Te23Ti-zyN6CIMA | 620 277 30 0.06 1 W620A K9
Noles:
a. Seo Aex A, paragraph A2 for a descrlption of the WEM index systom, and pararaphs A2.1.3 and A2.2 as lhey apply 10 this table. T = a number 1 o 15 (see Annex Table A3 for usability description)
b. Mechank:al properties shown are nominal for the as welded condiion and may vary in different postweld i any.
< tion for details of impact 47Jin 27Jin others. Where 27 J values are guan the comparable requirement for 47 is assumed to be 200 C higher.
d. mu strength Is used for strength followed by impact for 47J. The "x" signifies core ingredients, ymr *y", shielding gas.
s The 2" designates positionality (0=Tat; 1=alk-positin), y=shiskling gas required, CQ (7o symbol) or "M = mixed gas, argon + CO s used for classication.
3 hown are based on weld melal These may be preceded by digits for positionality, shielding gas, and currant suitabilly.
o The symbol following the YFW-, y=shielding gas, G for CO,, M for mixed argon + GOy, S for none. Following the two digit strength symbol, x=impact temperature, G= not required.
h. May contain V <0.5.
1. Sae Table 6A for ISO 176328 for low alloy steols with minimum strength less that 600 MPa, and ISO 18276B herein for higher minimum strength low alloys. Page 10
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TABLE 7A Low Alloy Medium Strength Steel Wires for SAW (excl. Cr-Mo & High Strength -- Note b)
ISO USA Australia | Japan Russia Europe
WFN No. Nominal Composition AWS AS JIS GOST CEN
C | Mn | sSi [ Ni Cr | Mo [Other[ 14171A 14171B__ | A5.23/A5.23M| 1858.2 | Z 3351 2246 EN756 | EN12070
(Note a) | | | | | (Note e) (Note e) (Note c) (Note ¢) | (Note d)
Manganese Molybdenum Alloy Steels
$1001- 1M3 0.1 0.5 0.1 0.5 S1Mo
$1000- 1M3 0.1 0.8 0.1 0.5 SU1M3 EA1 EA1
S$3001_2M1 0.1 1.1 0.1 0.3 Su2M1
$2000- 2M3 0.1 1.2 0.1 0.5 S2Mo Su2M3 EA2 EA2 YS-M3 S2Mo SMo
$4001- 3M1 0.12 1.6 0.1 0.3 SU3M1
S$4010- 3M1 0.12 1.8 0.4 0.3 YS-M2
S$3000- 3M3 0.1 1.5 0.1 0.5 S3Mo SU3M3 EA4 EA3 YS-M4 S3Mo SMnMo
S$3010- 3M3 0.12 15 0.4 0.5
$4000- 4M1 0.12 2 0.1 0.3 SU4M1 YS-M1
S4000-4M3 0,1 2 0.1 0.5 S4Mo SU4M3 EA3 EA4 S4Mo
$4020- 4M3 0.1 1.8 0.7 0.5 SU4M31 EA3K SMoSi
S5010- 5M3 0.12 25 0.1 0.5 SU5M3 YS-M5
Nickel Alloy Steels
$2000- N2 0.1 1 0.2 1 S2Ni1 SUN2 ENi1 ENi1 Ce-10rH S2Ni1
$2010- N2 0.1 1.1 0.6 1 SUN21 ENi1K
S3000- N3 0.1 1.7 0.5 1.5 SUN31 YS-N1
S$2000- N3 0.1 1 0.2 1.5 S2Ni1,5 SUN3 S2Ni1,5
S3000- N3 0.1 1.5 0.2 1.5 S3Ni1,5 S3Ni1,5
$2000- N5 0.1 1 0.2 2.3 S2Ni2 SUNS ENi2 ENi2 S2Ni2
S$2000- N7 0.1 0.9 0.2 3.5 S2Ni3 SUN7 ENi3 ENi3 YS-N2 | Ce-06H3 S2Ni3
Nickel Molybdenum Alloy Steels
S$4005- N1M3 0.12 2 0.1 0.6 0.5 SUN1TM3 EF2 EF2
S$2002- N2M1 0.1 14 0.2 1 0.2 SUN2M1 ENi5
$2005- N2M3 0.1 1.2 0.2 1 0.5 S2Ni1Mo [ SUN2M3 EF1 EF1 S2Ni1Mo
S3005- N2M3 0.1 1.5 0.2 1.1 0.5 S3Ni1Mo | SUN2M31 S3Ni1Mo
S4005- N2M3 0.12 2 0.1 1 0.5 SUN2M32 EF3 EF3 YS-NM1
S4008- N2M3 0.12 2.3 0.2 1.1 0.8 YS-NM3
$2005- N3M3 0.1 0.9 0.2 1.5 0.5 CB-10HMA|
S3004- N3M3 0.1 1.5 0.2 1.5 0.4 S3Ni1,5Mo S3Ni1,5Mo
$2002- N4M1 0.15 0.8 0.2 1.9 0.2 ENi4 ENi4
Weathering Alloy Steels

$1000-N1CC 0.1 0.5 0.3 0.6 0.7 Cu0.6 SUNCC1 EW EW
$3000-CC 0.1 1.3 0.2 0.4 Cu0.3 SuUCC YS-CuC1
$3000-NCC3 0.1 1.3 0.2 0.6 0.7 Cu0.4 SUNCC3 YS-CuC2
Notes:

a. See Annex A, paragraph A2.0 for a description of the WFM index system, and pararaphs A2.1.2 and A2.2 as they apply to this table. Note: the initial designator "S" is replaced
by "C" for metal-cored composite wires.
b. See Tables 7B for Cr-Mo alloy steels and 7C for weld metal classification with minimum tensile strengths of 600 MPa or greater.
c. The initial digit, "F", followed by designators for the mechanical properties precedes the composition designators. Tubular metal-cored wires have the initial designators "EC".
d. Composition designators are followed by designators for mechanical properties.
e. Designators for the mechanical properties precede the composition designators. Page 11
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