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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This International Standard provides a classification system for stainless steel, covered welding
electrodes in terms of chemical composition of deposited weld metal and type of electrode covering.

Other properties of the electrodes are specified by reference to tables.

This International Standard recognizes that there are two somewhat different approaches in the global
market for classifying a given stainless steel, covered electrode, and allows for either or both to be used
to suit a particular need. Application of either (or both) type(s) of classification designation identifies

a product as classified according to this International Standard. It is important to note

that the two

systems are not exactly equivalent; therefore, each system must be used independent
withdut combining designators in any way.

The classification according to ISO 3581, system A, is mainly based upon EN 1600 whilethe

of the other,

rlassification

accorfing to ISO 3581, system B, is mainly based upon standards used around théPacific Rim.
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INTERNATIONAL STANDARD

ISO 3581:2016(E)

Welding consumables — Covered electrodes for manual
metal arc welding of stainless and heat-resisting steels —

Cla
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1lnternational Standard specifies requirements for classification of covered electred

the all-weld metal chemical composition, the type of electrode covering and other electrod
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he all-weld metal mechanical properties, in the as-welded or heat-treated condition
arc welding of stainless and heat-resisting steels.

[nternational Standard is a combined standard providing for classificationutilizing a {
classification according to nominal composition or utilizing a systém based upon
Hing to alloy type.

aragraphs and tables which carry the label “classification according to nominal cor
SO 3581-A” are applicable only to products classified to that,system.

aragraphs and tables which carry the label “classification according to alloy type” or
e applicable only to products classified to that systeém!

aragraphs and tables which carry neither label*are applicable to products classified
ther or both systems.
ormative references

bllowing documents, in whole or in part, are normatively referenced in this docuy

indispensable for its application. For-dated references, only the edition cited applies.
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nces, the latest edition of the\referenced document (including any amendments) app

44, Welding consumablés +— Technical delivery conditions for filler materials and flux
ct, dimensions, tolerdnces and markings

101, Covered electrodes — Determination of the efficiency, metal recovery and depositid
B47, Welding ¢onsumables — Deposition of a weld metal pad for chemical analysis
D47:2018, Welding and allied processes — Welding positions

3916, Welding — Guidance on the measurement of preheating temperature, interpass

es, based on
e properties,
5, for manual
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‘SO 3581-B”
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n coefficient
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reheat maintenance. l'pmpprnl'urp

[SO 14344, Welding consumables — Procurement of filler materials and fluxes

ISO 15792-1:2000, Welding consumables — Test methods — Part 1: Test methods for all-weld metal test
specimens in steel, nickel and nickel alloys. Amended by ISO 15792-1:2000/Amd 1:2011

[SO 15792-3, Welding consumables — Test methods — Part 3: Classification testing of positional capacity
and root penetration of welding consumables in a fillet weld

[SO 80000-1:2009, Quantities and units — Part 1: General Corrected by ISO 80000-1:2009/Cor 1:2011
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3 Classification

Classification designations are based upon two approaches for indicating the chemical composition of
the all-weld metal deposit obtained with a given electrode.

The “nominal composition” approach uses designation components indicating directly the nominal
levels of certain alloying elements, given in a particular order, and some symbols for low but significant
levels of other elements, whose levels are not conveniently expressed as integers. The “alloy type”
approach uses tradition-based three-digit or four-digit designations for alloy families, and occasionally
an additional character or characters for compositional modifications of each original alloy within
the family. Both designation approaches include additional designators for some other classification

requirements-but-not-entirely-the-same-—classificationrequirements-as-will-be-clearfrom-thefollowing

clauses.
Table 1 lists the tests required for classification of an electrode in each approach.
In many cas€s, a given commercial product can be classified using both approaches. Thén either or both
classification) designations can be used for the product.
Table 1 — Summary of test requirements
. =
. . Size a Position of welding
Electrode dgsignation Chemical analysis test | All-weld metal\tension Fillet weld tesit
mm test
ISO 3581-A | |SO 3581-B ISO 3581-A | ISO 3581-B | ISO 3581*A" | ISO 3581-B | ISO 3581-A | ISO 35$81-B
2,5(or2,4 |[Not PA Not Not Not Not
or 2,6) required required required required required
Coating 320r3,0 |PA PA oL Not Not Not
' required required required required
YPE SYI- | positi d
bol B and osfion an Not
. doating type |4,0 PA PA PA PA . PB, PF|PD
position bol - 15 required
symbols1  |™PO" N N N N
and 2 500r4,8 [NOF BA ot ot ot PB
required required required required
6,0 (or 5,6 Not PA Not Not Not PB
or 6,4) required required required required
3,20r3,0 ' rNeOtuired rNeOtuired
All coating q q
typesand |Not 40 PA Not PA Not Not Not
position dpplicable ’ applicable applicable |required applicgable
symbol 3 Not Not Not
5,000r 4,8 . . .
required required required
2,5 (or 2,4 Not PA Not Not Not PG
or 2,6) required required required required
All coating | HoSition 320r3.0 PA PA Not Not Not PG
typesand | dynibol-4 ! ’ required required required
position and all coat- Not
symbol 4 ing types 4,0 PA PA PA PA required PG
5,00r48 Not . PA Not . Not - Not . PG
required required required required
a  Ifthe size is not manufactured, the next nearest size may be substituted (provided that the substituted size is different from those
specified in this table).
b The abbreviation PA, PB, PD, PF and PG indicate welding positions in accordance with ISO 6947, as follows:
PA = flat;
PB = horizontal vertical;
PD = horizontal overhead;
PF = vertical up;
PG = vertical down.

© ISO 2016 - All rights reserved
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Table 1 (continued)
- —
' . Size a Position of welding
Electrode designation Chemical analysis test | All-weld metal tension Fillet weld test
mm test
[SO 3581-A | ISO 3581-B [SO 3581-A | ISO 3581-B | ISO 3581-A | ISO 3581-B | ISO 3581-A | ISO 3581-B
3,2 (or3,0) |PA Not 4 Not 4
All coating require require
typesand |Not 40 PA Not PA Not Not Not
position applicable ! applicable applicable |required applicable
symbol 5
50(or4.8) [Nt Not Not
requirea requirea requirea
2,5(or2,4 |Not PA Not Not Not Not
or 2,6) required required required required required
Coating 3,2(or3,0) |PA PA rNqutuired rNeoc;uired :Ieoqtuired ?IeO(;uired
type ym- |Position and
bolRgnd |coating type |, PA PA PA PA Not PB, PF, PD
positipn symbols - 16 required
symb¢ls 1 |and- 17
and 2 5,0 (or 4,8) |NOF PA Not Nogs Not PB
required required required required
6,0 (or 5,6 Not PA Not Not Not PB
or 6,4) required requiréd required required
2,5 (or 2,4 PA Not Not
or 2,6) required required
Not Not
Position and 3,2 (or3,0) PA required required
Not coating type Not Not Not
applidable |symbols 40 applicable PA applicable PA applicable PB
-26 and - 27 5,0 (or 4,8) PA Not . PB
required
6,0 (or 5,6 Not
or 6,4) PA required PB
a If|the size is not manufactured, the next nearest size may be substituted (provided that the substituted size is different from those
specified in this table).
b The abbreviation PA, PB, PD, PF and PG indicate welding positions in accordance with ISO 6947, as follows:
PA = flat;
PB = horizontal vertical;
PP = horizontal overhead;
PF = vertical up;
PG = vertical down,
3A (lassification according to nominal 3B (Classification according to allpy type
composition

The classification includes all-weld metal prop-
erties obtained with a covered electrode as given
below. The classification is based on an electrode
diameter of 4 mm with the exception of testing
for welding position. When 4 mm diameter elec-
trodes are not manufactured, the next closest
diameter shall be tested.

The classification is divided into the following
five parts:

© ISO 2016 - All rights reserved

The classification includes all-weld metal prop-
erties obtained with a covered electrode as given
below. The classification is based on an electrode
diameter of 4 mm for mechanical properties, with
the exception of testing for welding position and
for chemical analysis of the weld metal. When

4 mm diameter electrodes are not manufactured,
the next closest diameter shall be tested.

The classification is divided into the following
four parts:
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1) the first part gives a symbol indicating the
product/process to be identified (see 4.1A);

2) the second part gives a symbol indicating
the chemical composition of all-weld metal (see
Table 2);

3) the third part gives a symbol indicating the
type of electrode covering (see 4.3A);

4) the fourth part gives a symbol indicating the

1) the first part gives a symbol indicating the
product/process to be identified (see 4.1B);

2) the second part gives a symbol indicating
the chemical composition of all-weld metal (see
Table 2);

3) the third part gives a symbol indicating the
welding position (see Table 5B);

4) the fourth part gives a symbol indicating the

effective elegtrodeeffictencyand-typeofcurrent

(see Table 44);

5) the fifth part gives a symbol indicating the
welding posifion (see Table 5A).

In order to promote the use of this International
Standard, th¢ classification to ISO 3581-A is split
into two sectjions.

— Compulgory section

This sectionfincludes the symbols for the type
of product, the chemical composition and the
type of covering, i.e. symbols defined in 4.1A,
4.2 and 4.3A

— Optional section

This section ncludes the symbols for the weld
metal recovery, the type of current and the weld-
ing positiond for which the electrode is suitable,
i.e. the symbpls defined in 4.4A and Table 5A!

The full designation (compulsory and gptional
sections) shdll be used on packages and.in the
manufacturdr's literature and data.sheets.

NOTE The
composition, is not considered-a classification criterion.

4 Symbo|s and requirements

4.1 SymbpHor the product/process

composition of-the’ core wire, which can be substantially different from the weld

type ofelectrodecover ius. Thisalsoservesto
define the type of current which can be useqd with
the electrode classified (see 4.3B).

In classifying welding electrodes t01SO 3581-B,
the symbols for all four parts (pfeduct/prodess,
alloy type, welding position andtype of elecfrode
covering) as defined in 4.1B;.4.2, 4.3 and Taljle 5B,
are compulsory.

The full designationsshall be used on packaggs and
in the manufacturéns literature and data shdets.

metal

4.1A Classification according to nominal
composition

The symbol for the covered electrode used in the
manual metal arc welding process for stainless
and heat-resisting steels in accordance with

[SO 3581-A shall be the letter E.

4.1B Classification according to alloy type

The symbol for the covered electrode used in

the manual metal arc welding process for stain-
less and heat-resisting steels in accordance with
[SO 3581-B shall be the letters ES. The initial letter
“E” indicates a covered electrode while the letter
“S” indicates stainless and heat-resisting steels.

© ISO 2016 - All rights reserved
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4.2 Symbol for the chemical composition of all-weld metal

The symbol in Table 2 indicates the chemical composition of all-weld metal determined in accordance
with Clause 5. The all-weld metal obtained with the covered electrodes in Table 2, in accordance with
Clause 6, shall also fulfil the mechanical property requirements for that electrode as specified in
Table 3.

4.3 Symbol for type of electrode covering

The type of covering of the electrodes determines, to a large extent, usability characteristics of the
electrode and properties of the weld metal. See Annex A for information on coating types.

4.3A | Classification according to nominal 4.3B C(Classification according to-glloy type
complosition
The fpllowing two symbols are used to describe The following three symbols are used to define
the type of covering: the type of covering on‘the electrode
B (denotes a basic covering; 5 denotes a basic covering, intenfled for DC
welding;
R (denotes a rutile based covering. 6 denaotes arutile based coating,[intended for

DGor"AC welding (except that position and
coating type -46 is DC);

7< denotes a modified rutile basedl coating
containing a considerable amount of silica,
intended for DC or AC welding [except that
position and coating type -47 i$ DC).

© IS0 2016 - All rights reserved 5


https://standardsiso.com/api/?name=90d1f631ca0cbf1ac2dd25e1b6581880

:2016(E)

ISO 3581

%\)
—  Jogoozro — e — 0010102 |05z 072 €00 | %00 | 0vo0T | 060 oo N8OE —
— — — S0 ~ | 00107 | 0210 [0Tz010'81| €00 | +00 | szorgo | 00T ¥00 OWI80€ —
— — — SL0 \>l0'€ 007 | 071010 [0TZ010'8T| €00 | ¥0'0 | S'Zoag'0 | 00'T 800 OWN80E (€01 02)
T 0011 0012
—  |or'0090% — L0 0 0100 | 010081 | S20°0 | 200 | 020150 | 06 5€0°0 N80 TN 661
— — — 5L°0 SL0/~| 0zT 010 [0Tz010'8T| €00 | ¥0'0 | S'zoas'0 | 00'T {0 180¢ (1661)
— — — L0 L0 0'TT 010’6 |0'TZ 01 0'8T| SZ0'0 | 0€0'0 0z A ¥0°0 (180¢) 1661
— — — 5L°0 s£0 | i oo [0Tzor08T| €00 | ¥0'0 | S'zoas'0 | 00'T [80°0 ¢1¥00 H80€ (H661)
— — — 5L°0 5L°0 0'TT 970% [0'TZ030'8T| 5200 | €0'0 0z 2T (8004140 (H80€) H66T
— — — 5L°0 SL°0 0'TT 01 0% 0Tz 010'8T| €00 | 00 | S'Z035'0 | 00T 80 80¢ (6 61)
— — — 5.0 SL0 0'TT 0 0% [67Z 01 0'8T| SZ0'0 | 0€0°0 07 1 800 (80¢€) 661
—  |og00 010 — L0 5.0 0'9030% |06T20LT| €00 | v0'0 |s€To150T| 007 900 0¥z —
—  |og00010 — L0 L0 0,L015's [5TzoI0%T| €00 | ¥0'0 | 00108 | 00T 900 617 —
0£'0 . . . . BN 2N . - . .
010T°0 A |0€°0 01010 — L0 0'€015'T | 07T 01 6% [0%Z 50z €00 | $0'0 | 0£010% | 00T 900 602 —
) r.\\ “~ sad A3 onualsny
— — osTo0d0| S0 5.0 090 |0'8T010'sT| 0£0'0-] 0v0'0 00T 00T o010 qNOE —
— — — SL0 SL0 90 08T 030°ST| €00 ‘@@) 01 060 ot'o (1] 57% (1)
- — — 5L°0 5.0 090 |0'8T010'9T| sz0'0 | 0g0%9/fy ST 0T z10 (0gw) LT
— — — S£0  [0£0010¥0] 050307 [SZTO0TT[ €00 | ¥0'0 | )07 060 900 OWINOTH (v e1)
— — — 5L°0 0TOI%0 | 0'5010'€ [S%T010'TT| Szo'0 | og0'0 | (5 0T 900 (OWINOTH) vEl
— — — 5L°0 5L 0L0 |0%T010TL| €00 | %00 0'E ~| 060 z10 0Td (c1)
— — — 5L°0 L0 090 |o¥T0107TT| SZ0'0 | 0£0% s1 01 z10 (014 €1
— — osto0d0| S0 L0 090  |[0%T010TT| 0£0°0 | 0%0°0 001 | ‘a0, z10 aN60% —
M4 L sad ) onLLIa)/o1ISUdLIB
,\&J @ u (v-185€ 051)
s19430 N el +qN ny oW N 1 s d un is ) dtfony | -uonisoduioo
[eUTWON
(ssewr £q) 9%

;2 euonIsodwod [edrway?)

£q uoryed1jIssed [oquIAS

sjuawa.IInbax uonisodwod [edrway) — 7 9[qeL

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=90d1f631ca0cbf1ac2dd25e1b6581880

:2016(E)

ISO 3581

— 02001800 — SL0 G'€015Z | S'0T01GL |S'€Z01STZ| €00 700 02015 00T %00 6022 (IN€622)
— 0Z'0 01800 — SL0 0 03SZ | SOT03ISZ |0%Z030TZ| SZ00 | 0£00 Sz Al ¥0°0 (6022) TNE62T
(sad £ o111.119J-21}1UI)SNE SE 0} PI.LIJJI.I SAWIdW0S) SadA) 21} UIISNE-IILLID]
0%0
— — 03D x 8| | b.w 010°¢ | 0°€010°C [0'9€010CE(0TZ0I06T | STO0 | 0200 | SCOIST 0€0 €00 g102z¢e —
oot | [T
— — 01D x8 0 .u.w‘m 0'€010C |09€010°2E|0TZ0106T| €00 %00 G70150 090 L00 0z¢g —
— 0Z0 — mnd&v\. Sy 010°c |0°ST010°ZT|0°0Z010LT| SZO0 | 0E0'0 | 0'S010T [ 700 — TNV ET 6T
00T Vo
— - 03)x9 SL0 @mm 0 [0%T010TT|00Z030LT| €00 00 670160 00T 800 81¢ (anezrem)
— — 1T 01D %8 SL0 om@“ww 0°€T010°0T|0°0Z 01021 | SZ00 | 0€00 0C (A we.o (81¢€) qN € 2T 6T
— — — SL0 0% 03 axo 0%T010°CT|0TZ010°8T| €00 700 G70150 00T i_v.o VAR —
— — — SL0 0% 010°€ /MYvw 010°2T|0‘TZ0108T| €00 700 AR 00T 800 LTE —
— — — 0S‘20100T|SL20102°T|0 so.: 0'0Z010LT| 0€0°0 | 0¥0'0 | S'C0150 00T 700 nyT91¢ —
02002 |0100390°0 - SL0 0'€01G6Z |0'€T &@w 00201081 | SZ00 5200 020150 060 SEP0 NTI9TE TNEZT 6L
— — — SL0 0'€015Z |0'€T 01 otmxwv\dm 010°LT| SZ0‘0 | 0€00 0C 1 700 (191¢) Tecr61
— - - SL0 0€030C |0%T 010TT g»m\wﬁ 0LT| €00 00 G'7016°0 00T 700 T91€ (1€z161)
- — — SL0 0'€010C |0'%T 010TT o.oméwﬁ €00 700 AR 00T [80°092%00 HITE (zzr61)
— — — SL0 0'€010C |0%T010TT|0°0C 8.§) €00 700 G'70150 00T 800 91¢ (zzre1)
— — — SL0 0'€010C |0°€T010°0T|0°0Z 03 o.uﬂfv\\mw@d 0€0°0 0 (A 800 (91€) AN
00T 79,
— — 01) %8 SL0 SL0 0TT 0106 |0'TZ0108T omoAﬂ) 0%00 | S'2015 00T 700 TLYE —
00T .
— — 01D x g SL0 SL0 0TT0106 |0'TZ010°8T| €00 §l G'70150 00T me.o LYE (aN66T)
— - TT01D |8 SL0 SL0 0‘TT 0106 |0TZ010°8T| SZ00 om%&.d 0C T wA__.o (L¥€) qN 6 61
i
SLT
o521 Om
STOLL - 02T 01540 SL0 S9°001SE0| 0°0T 0108 |0‘TZ010°8T| €00 00 S f@.ﬁ 00T €10 6t€ —
0€0 Q
0101°0 A A,
7 ﬁ w (v-185€ 0SI)
g-18S€ OSI po'q
SO0 N eL+ AN w N N = S d o S padA1 Koyry -uonisodwod
/\ [eurwoN
(ssew 4q) % fmJ £q uoryedyjissed [oquIAS

-
70 euoIIISoamo TeoToy

(panunuos) z a1qeL

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=90d1f631ca0cbf1ac2dd25e1b6581880

:2016(E)

ISO 3581

— — TTodxg| 5.0 50  |0%101071]0'S2010'22| S20°0 | 0£0°0 57 Z'1 010 (QN60€) AN 2T €2
— — — |4, sLo SL0 0%10302T|0°620102Z| €00 ¥0'0 | G20150 | 00T sto 60€ (z122)
— — — ~Caso 50 |ovrorozr|oszorozz| €00 | %00 | szorso | o001 700 160€ (121 €2)
— — — SLy S0 0T 010'TT|0°20102Z| S20'0 | 0£00 57 Z1 700 (160¢) 121€2
— — — 5207 C) S'€015T | 0ZT010'% [0TZ010'8T| S20'0 | 0€0'0 57 Z1 oto (ow8gog) €01 07
— — — SL0 T 90150 | L0100 [STZOI0BT| €00 | 00 [SLTOI0E'E| 00T |¥1°0 400 L0€ (O UI 6 8T)
— — — L0 S50 [ 07T 010% [S'Tz010'8T| Szo'0 | se0'0 | o'so0e | T [vT'0iro0 (£0¢€) SO UI 6 8T
— — — 5L°0 SL0/| 00T 0302 [0'0z 10T | S20'0 | Sse0’0 | sLoasy |z 070 — SUN 8 8T
A Sururof [ejow JY[IWISSIP J10J Pasnh udljQ — sadA) [erdads
— — — ST019'0 | s7 010 [0'€6.010'0€]0'67 ©10'9Z| SZ0'0 | 0£0'0 57 Z1 {0 — 1) ¥ 1€ LT
— 02°0 — L0 060107 |0'6Z 0/gQz| 0Lz M 0'%Z| SZ0'0 | 0€00 | 0'S0T | 7T 700 — TN Z 2252
u\h 0z
50°09D |02°0 02 0T°0 — €0 50 0TI 015% W\\m 0150Z| TO0 | 200 | 0TOIED | 010T |60 91900 — NOT T2
— 02°0 — 5L°0 60157 [0'8T 0 0'ST|0TZP) 0'8T| SZ0'0 | S€0'0 | 0'80I0's | 2T 700 — >TN U € 9T 02
— 570 — 070107 | 020107 |02z010%z|0zzoM61| szo'0 | og0'0 | 0v 0T | z'T (‘0 (s8¢) TN S SZ 07
— 02°0 — L0 05035 [0%T 035'ST|0'0Z 0 0L1¢) 5200 | S€0°0 | 070 0T | 2T ¥{'0 — >IN S 9T 81
— — — L0 S'€015'7 |0LT 0301 |S'6T 01 69T S20/0 | 0€0'0 | 07 0T | T 700 — TEST 8T
— — — 070177 | Z'sM 7% [0'92010%Z|STz 015’61 200/ €00 | SZ00T | 060 0’0 s8¢ (TN ™MD § 57 02)
— — — 570190 | z%oze |0'€c000e]06z 059z 200, 200 | SZo150 | 06 X €8¢ —
@\} sad A1 anniuaisne A[ng
—  |sz'00180% — 0e0 ST | 6Em67 | s0101g8 [0Lzor0vz| g0'0 | vo'o{fysToas0 [ o 700 €657 (INMD €652
—  |sz'00101°0 — S701ST | 6'€m6T | 580159 [0Lzo0%z| €00 | %00 050 | 01 900 €557 —
SZM [0£001800 — 0T Sy 010'e | 0TT 0108 [0z 0€z| €00 | v0'0 | S'Z9bs0 | 01 (' M¥657 TNMY 652
0TM |0€0002 — 5T §%0157 | 0TT 008 [02z010%2| Sz0'0 | 0£0%0 P, 7T (' (£652) >IN ¥ 652
—  |sz0or01 — S‘€01GT | 090167 | SOTOISZ |022010'%Z| 5200 | 0£00 sz et ¥0°0 (£652) TN €657
— 02°0 — L0 0€010°T | 0'80109 |0'8Z010%2| 5200 | S€0°0 0z 7, 700 — SINZLST
—  |oz0or01% — 50 80 00T 2 §'9 |5'sz0352Z| 0200 | 0€0'0 | STo3v0 | 0T w00 — TN LET
/\&J (v-185€ 0SI)
s1930 N eL+qN n) an IN 1 S d up IS Wmmm_w%mm -:orwﬁ_aou
[eutwioN

(ssew 4q) %
J o euonIsodwod [esrway)

Aq uoryesrjisse[d [oquiss

(panunuos) z aqeL,

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=90d1f631ca0cbf1ac2dd25e1b6581880

:2016(E)

ISO 3581

%\Qﬂv
— — mu&MOs 520 |ozeoroee|oz1o0%T| €00 | ¥0'0 | szoroT | 00T [svodrseo HOEE —
— — sL0 o szo |ozeoroge|oztorobr| €00 | 00 | szoroT | 00T [sz0¢r8ro o€ (9€ 81)
— — L0 Lo [ozeoo'ee|o'BT 0 0%T| Sz0'0 | 0g0'0 57 Z1 570 (0g¢) 9¢ 81
— — S0 0'€030'7 [0'2z 01 0'0Z[0'8Z 0 0'sz| €0'0 | €00 | S22 0T | SL'0 z1o OWOTE —
— 0010 04o| szo 520" Olozzoo0z|o'8z 105z €00 | €00 | szoroT | sz z10 aNoTE —
— — L0 520 Ygzzo00z|o8z0r05z| €00 | €00 | szoroT | szo [svodrseo HOTE (H0Z52)
— — 5.0 SL0 0779 0'8T |02z 01 0'€7| S20'0 | 0€0'0 57 T |shoqrseo (HOTE) H0Z ST
— — 50 s£0  |s'zzo¥eldz|oszoo'sz| €00 | €00 | szoroT | sco [oz'odisoo orE (0z 52)
— — S0 s£0  |0'zzor0'8TbLz 0 0'€z| S20'0 | 0800 | 0's00T | Z'T [0z'0¢1900 (o1€) 02 52
— — 50 s£0  [0'eT 01001 |02 2 0'0z| S20'0 | 0£0'0 57 Z1 510 (60¢€) 2122
- — S0 L0 0'9010% |02z920%z| Sszo'0 | 0g0‘0 57 ' sto — ¥ ST
— — L0 070107 | S6015L [S9T0SHTL €00 | £0'0 | S'20as0 | 09 o010 Z-8-91 (z891)
— — 50 S701ST | §'60 8L [S'9T 01 5%T[/520'0 | 0£0'0 57 090 800 (z-8-91) 7891
\Q\\ sad A3 Sunsisaajesay
— — 50 520 | sotoo8|ozeorosz] €00 ro0 | szoago | oot 510 Z1e (662)
— — S0 s£0 | 0zro08 [0TE00LZ| S20'0 | S£00 57 A 510 (z1€) 26 67
— — L0 0€007 03T 00ZT[0'sz0r07z| €0'0 | ¥00) | szoas'0 [ 00T ¥{'0 OWT60€ (1z21€2)
— — S0 0'€010'7 [0%T 01 0'TT[0'sz 0 022 Sz0'0 | 0£0'0 Y 52 1 #0°0 (OW160€) 1221 €2
— — L0 0007 [0%T0102T[0'520107Z| €00 | ¥0'0 | §¢@ 50 | 00T z1o OW60€ —
— o01o10do| sz0 S0 0PI 0o102I|0'Sz0102Z| €00 | 00 | ST 00T z10 AN60E (QN ZT £2)
— 0010 0do| szo s£0  [0pTo02T|0'sz 0z 0g0'0 | 0v0'0 | szZorse7| 00T 700 aN'160€ —
27 (v-185¢€ 0SD)
SI9Y30 eL+qN n oW IN 1 S d up /8 mm..%mmmmm -=orwwﬁr58
z\ [eurwoN
(ssew 4q) % fmJ £q uoryedyjissed [oquIAS

-
70 euoIIISoamo TeoToy

(panunuos) z a1qeL

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=90d1f631ca0cbf1ac2dd25e1b6581880

:2016(E)

ISO 3581

-A[eue 2UIINOI JO ISIN0I 3} UI PI]

9q Aew ‘sjuswa.ainbal uoneus
uaAIS e 10J uonreusIsap 109

payj1oads jou a1e safuel UonIsoy

synwixew wdd gz 03 paidLIIsal aq pinoys 1g ‘ofnjeradwal y3siy 1oy papuajul SAo[[e .10

"% 050 JO SS90xa Ul jJuasald Jou ST ‘pa3dadxa UOI ‘SIUSWII[HI2YI0 S JO [BI03 93 JBY) SUIULISIAP 03 fOp.I0 Ul dpeU 84 [[BYS SISA[EUE 1a13.IN] ‘SIS
eOTPUT ST SIUIUWII[S 13710 JO 90UIsaId 93 ToramOoY J] "9[qel STYYUI UMOTY[S d.1. San[eA d1J10ads Yd1ym 10J §3USWIS[3 811 J0J SpBW 3 [[BYS SISA[RUY o

K[yuapuadapur suoryeudisap yjoq paugisse

IS9P JO $39S 1304 S[1J[nJ ey} uonIsodwod [ed1WaYd pPaidLIsal alouLeguiaey Aq 4onpo.ad usaaid y "sasaypua.ed urjou sauo ayj si adue. uoryisoduod
10D 9 [, "'Yd1eUl 10BXa UB 10U 1IN ‘WalsAs uoneudisap 1910 ay] Ul yojeuriesu e sajedipul [(T 6 61) 10 (TB0E) '8-9] sesayjuaded ut uoneudisapy p

"6 62 PUB O UIN 6 8T ‘U 8 8T “TN U £ 9T 0Z “TN G 9181 #I N T £ G 10§ 1d90X3 ‘%% 040°0 Pa9dxa jou Aew § pue 4 Jo wns ay], o

"9[qeadueyd.193ul 30U 3.Je-U01IBD1JISSB]D 7 dWES 33 Y3IM S9P0.13103[e oM Jey) d[qissod ST pue

dwoo [eotwayd ay 1, "7 S10119] ay3 Aq paxija.ad pue AlIe[iwls paZI[oquIAS 9 [[BYS-PIAsI[ J0U ST uonIsodwdd [ITWAYD 811 YIIYM 10J SS[qRWNSUO0) g

Son[eA wNWIXEuw a.qe d[qel SIY} Ul UMOYS San[ea 3[3UIS e

GL9T
— 0€‘001 G870 |00% 03 SZ°E SL0 0'6015% 010091 €00 700 |SL00152°0| 9LD S0°0 0€9 —
9d £ Suruap.rey uonyeydioaag
h | (v-185€ 0SD
d-185€ OSI p'q
1910 e+ qN ny O IN 10 S d up 1S vad A3 hopTy _wornsoduos
[eurwoN

(ssew 4q) %

3o euonIsoduwod [ed1way)

Aq uoryesrjisse[d [oquiss

(panunuos) z aqeL,

© ISO 2016 - All rights reserved

10


https://standardsiso.com/api/?name=90d1f631ca0cbf1ac2dd25e1b6581880

Table 3 — Mechanical property requirements

ISO 3581:2016(E)

Minimum

Minimum

. - proof tensile Miniml.1m
Nominal composition | Alloy symbol strength strength elongationa Post weld heat
(ISO 3581-A) (1SO 3581-B) R0 R } treatment
MPa MPa 0
— 409Nb — 450 13 760 °C to 790 °C for 2 hb
13 (410) 250 450 15 840 °C to 870 °C for 2 he
(13) 410 — 520 15 730 °C to 760 °C for 1 hd
134 (410NiMo) 500 750 15 580 °C to 620 °C for 2 he
(13 4) 410NiMo — 760 10 595 °C 0,620 °C for 1 he
17 (430) 300 450 15 760=C'to 90 °C for 2 he
(17) 430 — 450 15 ,760°C to 790 °C for 2 hb
— 430Nb — 450 13, P760°Cto 790 °C for 2 hb
199 (308) 350 550 30 7 hone
(19 9) 308 — 550 25) hone
199 H (308H) 350 550 ¢ N30 hone
(19 9 H) 308H — ss0 4 O 25 hone
199L (308L) 320 510 O 30 hone
(199 L) 308L — 520, < 25 hone
199NL 308LN 210 520:600670 30 hone
— 308Mo — D550 25 hone
— 308LMo — \ 520 25 hone
— 308N — 9 690 20 hone
— 349 - 690 23 hone
199 Nb (347) 350 550 25 hone
(19 9 Nb) 347 N 520 25 hone
— 347L R — 510 25 hone
19122 (316) s\ 350 550 25 hone
(19122) 316\ — 520 25 lone
— (3'%6\1-1 — 520 25 hone
19123 L _Eien 320 510 25 hone
(191231L) AN 316L — 490 25 hone
19123NL _<H 316LN 210 520 to 670 30 hone
— \Q‘(‘ 316LCu — 510 25 hone
N 317 — 550 20 hone
AN 317L — 520 20 hone
1942 3 Nb (318) 350 550 25 hone
(1912 3 Nb) 318 — 550 20 none
19134NL — 350 550 25 none
— 320 — 550 28 none
— 320LR — 520 28 none
2293NL (2209) 450 550 20 none
(2293NL) 2209 — 690 15 none
237NL — 450 570 20 none
2572NL — 500 700 15 none
2593 CuNL — 550 620 18 none
2594 NL — 550 620 18 none
2594 WNL 2594W — 690 15 none

© ISO 2016 - All rights reserved
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ISO 3581:2016(E)

Table 3 (continued)

Minimum

Minimum

. ces proof tensile Minim!lm
Nominal composition Alloy symbol strength strength elongationa Post weld heat
(ISO 3581-A) (ISO 3581-B) Rpo.2 R " treatment
MPa MPa
— 2553 — 760 13 none
— 2593 — 760 13 none
18153L — 300 480 25 none
18165NL — 300 480 25 none
20255C|NL — 320 510 25 none
2016 3MNL — 320 510 25 noné
2110 — 350 550 30 _ hone
25222 L — 320 510 25 , Q5 none
27314 (uL — 240 500 25 5~ none
188 Mh — 350 500 25 O none
189 Mn Mo (307) 350 500 25 (N none
(18 9 Mn Mo) 307 — 590 25 O none
2010 — 400 620 RS none
— 309 — 550 X 25 none
23121 (309L) 320 510 " 25 none
(23121) 309L — 520 . 25 none
2312 Npb (309Nb) 350 550 25 none
(2312 Nb) 309Nb — - (2550 25 none
— 309Mo — A 550 25 none
2312 2|L (309LMo) 350 . |- 550 25 none
2312 2|L) 309LMo — & 520 25 none
— 309LNb . 510 25 none
299 (312) <050 650 15 none
(29 9) 312 AY — 660 15 none
1682 (16-82) ~ -] 320 510 25 none
(16 8 2 16-8245 — 550 25 none
254 ) 400 600 15 none
— 2209 — 690 15 none
— A 219 — 620 15 none
— ST 240 — 690 15 none
2212 f&Y — 350 550 25 none
2520~ (310) 250 550 20 none
(25 20) 310 — 550 25 none
2520H (310H) 350 550 10f none
(2520 H) 310H — 620 8 none
— 310Nb — 550 23 none
— 310Mo — 550 28 none
1836 (330) 350 510 10f none
(18 36) 330 — 520 23 none
— 330H — 620 8 none
— 383 — 520 28 none
— 385 — 520 28 none

12
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Table 3 (continued)

ISO 3581:2016(E)

¢ Fu

e Al

f Th
tion h

g Ai

cooling.

Fnace cooling down to 600 °C then air cooling.

d  Furnace cooling at a rate not exceeding 110 °C/h down to 315 °C then air cooling to ambient.

Minimum Minimum .
. . proof tensile llV[mlmElm
a
Nominal composition Alloy symbol strength strength elongation Post weld heat
(ISO 3581-A) (1SO 3581-B) treatment
RpO,Z Rm %
MPa MPa
630 - 930 6 1025°Cto 1050 °C for
1hs
NOTE  All-weld metal can have elongation and toughness lower than those of the parent metal.
a  Gauge length is equal to five times the test specimen diameter.
b FufTiace cooling at a rate not exceeding 55 “C/ N down to 595 “C then air cooling to ambient. . |

bse electrodes have high carbon in the all-weld metal for service at high temperatures.’/Room temperature elonga-
hs little relevance to such applications.

cool to ambient, followed by precipitation hardening at 610 °C to 630 °C for 4 hithen air cool to ambient.

4.4

4.4A
comp

The s
electy
with
Table

Classification according to nominal
osition

ymbol in Table 4A indicates effective

ode efficiency, determined in accordance
SO 2401, with the type of current shown in
4A.

Table 4A — Symbol for effective electrode

Symbol for effective electrode efficiency and type ef current

4.4B Classification according to alloy type

No specific symbol is used to indicatg¢ effective
electrode efficiency in this classificatiion system.
Type of current is included in the coafting type, as

given in 4.3B.

efficiency and type of current{classification
according to nominal Composition)
Symbol Effective elec- Type of cur-
trode renta
efficiency
%
1 <105 ACand DC
2 <105 DC
3 >105but <125 |ACand DC
% >t05but=125—DC
5 >125but<160 |ACand DC
6 >125but<160 |DC
7 >160 ACand DC
8 >160 DC
a In order to demonstrate operability on
alternating current, tests shall be carried out
with load voltages higher than 65 V (AC means
alternating current; DC means direct current).

© ISO 2016 - All rights reserved
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4.5 Symbol for welding position

The symbols for welding position shall be as shown in Table 5A or in Table 5B. The symbol in Table 5B
shall be determined in accordance with Clause 7.

Table 5A — Symbol for welding position (clas- Table 5B — Symbol for welding position
sification according to nominal composition) (classification according to alloy type)
Symbol Welding positionsa Symbol Welding positions?
1 PA, PB, PD, PF, PG -1 PA, PB, PD, PF
2 PA, PB, PD, PF -2 PA, PB
3 A, PB -4 PA, PB, PD, PF, PG
4 RA a Positions are defined in ISO 6947.
5 A, PB, PG PA = Flat position
a Positions are defined in ISO 6947. PB = Horizontal vertical position
PA = Flat pogition PD = Horizontal overhead position
PB = Horizontal vertical position PF = Vertical up positioh
PD = Horizoptal overhead position PG = Vertical down position
PF = Vertica] up position
PG = Vertical down position

5 Chemig

Chemical and
specimen sp
the classificd

Any analytid
published m¢

6 Mecha

6.1 Gener

Tensile tests
welded or af]
in accordanc

ral analysis

1lysis is performed on any suitable all-weldieétal test specimen. In case of dispute, tH
pcified in ISO 6847 shall be used. The testresults shall meet the requirements of Tabl¢
tion under test.

al technique may be used but imr case of dispute, reference shall be made to estab
pthods.

nical property tests

al

and any required retests shall be carried out in the condition specified in Table
Ler post-weld heat treatment). An all-weld metal test assembly type 1.3 shall be pre
e withJJS0/15792-1:2000, using welding conditions described in 6.2 and 6.3.

e test
b 2 for

ished

B (as-
pared

14

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=90d1f631ca0cbf1ac2dd25e1b6581880

6.2 Preheat and interpass temperatures

ISO 3581:2016(E)

The preheat and interpass temperatures shall be selected for the appropriate type of weld metal as
shown in Table 6A or in Table 6B.

Table 6A — Preheat and interpass temper-
atures (classification according to nominal

Table 6B — Preheat and interpass tempera-

tures (classification according to alloy type)

The

composition)
Alloy symbol | Type of weld | Preheatand Preheat and
metal interpass tem- Alloy symbol Type of weld interpass
perature metal temperature
°C °C
3 Martensitic
and ferritic o, 1
17 chromium 200 to 300 410 Martensllt.lc 200 to 300
stainless steel and fexitic
chromium
Soft marten- 409Nb sthinless steel
134 sitic stainless 100 to 180 430 150 to 260
steel 430Nb
Austenitic and Soft marten-
Alll others Quplex feI‘.I‘I.- 150 max. 410pH43gb sitic stainless 100 to 260
tic-austenitic 630
. steel
stainless steel
Austenitic and
duplex
All others ferritic-auste- 150 max.
nitic stainless
steel

nterpass temperature shall ‘be measured using temperature indicating craypns, surface

thernmpometers or thermocouplés:(see ISO 13916) measured at the mid-point of the assembly
apprdximately 25 mm from the\groove edge.

The ipterpass temperature_shall not exceed the temperature indicated in the applicablg Table 6A or
Table|6B. If, after any pass, the interpass temperature is exceeded, the test assembly shall be cooled in
air to|a temperature-below that limit.

6.3

Pass sequence

For a|4 mm/diameter electrode and test plate type 1.3 (ISO 15792-1:2000), the pass sequgnce shall be
two passes per layer. The number of layers shall be limited to a range of seven to nine.

The direction of welding to complete a pass shall not vary. Each pass shall be welded with a welding
current of 70 % to 90 % of the maximum current recommended by the manufacturer.

Regardless of the type of covering, welding shall be performed with alternating current when both
alternating current and direct current are recommended and with direct current with electrode
positive when only direct current is recommended.

© IS0 2016 - All rights reserved 15
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7 Fillet weld test

7A Classification according to nominal 7B Classification according to alloy type
composition
Not required. The fillet weld test assembly shall be as shown

in ISO 15792-3. The fillet weld test plate thick-
ness, t, and required test results are specified in
Table 7B. The test plate length, [, shall be 250 mm
and the test plate width, w, shall be 50 mm.

Table 7B — Fillet weld test plate thickness and test results required (classification according to
alloy type)
Nominal Fillet size Maximum .
IS0 3581-B Electrode Type of plate Test (length ofleg) | leglength Maxipum
symbols for| diameter current thickness | Position (maximum) difference convexity
position and
coating type mm t mm mm mmn
mm
4,0 6or8orl0 PF 8,0 Not specified 2,0
4,0 6or8or10 | PBandPD 6,0 1,5 1,b
-15 DC+
4,80r5,0 10 PB 8,0 1,5 2,p
5,6 or 6,0 or 6,4 10 PB 10,0 2,0 2,p
4,0 6 or 8 or 10 PE 8,0 Not specified 2,p
4,0 6or8or10 | PBandPD 6,0 1,5 1,b
-16 AC
4,8 0r5,0 10 PB 8,0 1,5 2,p
5,6 or 6,0 or 6,4 10 PB 10,0 2,0 2,p
4,0 6 or 8or 10 PF 12,0 Not specified 2,p
4,0 6or8or10 | PBandPD 8,0 1,5 1,b
-17 AC
4,80r5,0 10 PB 8,0 1,5 2,p
5,6 or 6,0 or 6,4 10 PB 10,0 2,0 2,p
4,0 8,0 1,5 1,p
-25 4,80r5,0 DC+ 10 or 12 PB 8,0 1,5 2,p
5,6 or 6,0 0r 6,4 10,0 2,0 2,p
4,0 8,0 1,5 1,b
-26 or =27 4;8%r 5,0 AC 10 or 12 PB 8,0 1,5 2,p
5,6%r 6,0 or 6,4 10,0 2,0 2,p
2,40r2,5 PG 5,0 2,02
—45 —46 3,00r3,2 PG 6,0 3,0a
’ 47 DC+ 6 or 8 or 10 Not specified
or - 4,0 PG 8,0 4,0a
4,80r5,0 PG 10,0 5,02
a Maximum concavity.

8 Rounding procedure

For purposes of determining compliance with the requirements of this International Standard, the
actual test values obtained shall be subject to ISO 80000-1:2009, B.3, Rule A. If the measured values are
obtained by equipment calibrated in units other than those of this International Standard, the measured
values shall be converted to the units of this International Standard before rounding. If an arithmetic
average value is to be compared to the requirements of this International Standard, rounding shall be

16 © IS0 2016 - All rights reserved
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done only after calculating the arithmetic average. The rounded results shall fulfil the requirements of

the appropriate table for the classification under test.

9 Retests

If any test fails to meet the requirements, that test shall be repeated twice. The results of both retests
shall meet the requirements. Specimens for the retest may be taken from the original test assembly or
from a new test assembly. For chemical analysis, retests need be only for those specific elements that
failed to meet their test requirement. If the results of one or both retests fail to meet the requirement,
the material under test shall be considered as not meeting the requirements of this specification for

that ¢

lassification

In th
presc
speci
the td
That

10 7
Techn

11 E

The d
11.A 4

11A
comp

EXAM

A cov
weldi
comp
2)in]

echnical delivery conditions

xamples of designation

ind 11.B.

Classification according to nominal
osition

[PLE 1A

bred electrode (E) for manual metal arc
ng deposits weld metal with a chemical
psition 19 % Cr, 12@Ni and 2 % Mo (19 12
[able 2. The electrode has a rutile covering

(R) annd can be used'with alternating current or

direc
effici
welds

current and‘'with an effective electrode
ency of 1200% (3) in flat butt and flat fillet
(4) is.designated as follows:

e event that, during preparation or after completion of any test, it is clearly. dete
ribed or proper procedures were not followed in preparing the weld test asse
men(s) or in conducting the tests, the test shall be considered invalid without regar
st was actually completed or whether the test results met, or failed tg-meet, the

Fest shall be repeated following proper prescribed procedures. In this case, the requirement for
doubliing the number of test specimens does not apply.

ical delivery conditions shall meet the requirements specified in ISO 544 and ISO 14

esignation of covered electrodes shall follow-the principles given in the respective

11B Classification according to a

EXAMPLE 1B

trmined that
mbly or test
d to whether
requirement.

344,

examples in

lloy type

A covered electrode (E) for manual mnetal arc

welding of stainless and heat-resisti
deposits weld metal with a chemical
tion 19 % Cr, 12 % Ni and 2 % Mo (a
in Table 2. The electrode has a rutile
(6), and can be used with alternating
direct current electrode positive, an
used for welding flat butt and flat fil
is designated as follows:

hg steels (S)
composi-
type 316)
covering

r current or
d may be

et welds (2)

SO03561-A-E19122R3 4

Compulsory section:

ISO3581-A-E19122R

where

[SO 3581

is the standard number, with A in-
dicating classification according to
nominal composition;

© ISO 2016 - All rights reserved
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where

[SO 3581

is the standard number, with B

indicating classification according to

alloy type;
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E is the covered electrode for manual
metal arc welding (see 4.1A);

19122  isthe chemical composition of all-
weld metal (see Table 2);

ES

316

6

is the covered electrode for manual
metal arc welding of stainless and
heat-resisting steel (see 4.1B);

is the chemical composition of all-
weld metal (see Table 2);

is the positions in which welding
may be carried out (see Table 5B);

is the type of electrode covering

R is the type of electrode covering
(see 4.3A);

3 is for use with AC or DC and effective
efectrode Cffil.it:lll,_y of126-%% (br:c
Thble 4A).

EXAMPLE 24

A covered el¢ctrode (E) for manual metal arc
welding depgsits weld metal with a nominal
chemical composition of 25 % Cr, 30 % Ni and

1,3 % Ti (21 B0 Ti) not specified in Table 2. The
electrode haj a basic covering (B). designated as

follows:
ISO3581-A-EZ2530TiB
where

ISO 3581 i the standard number, with A in-
diicating classification according to
npminal composition;

E id the covered electrode for manuat
etal arc welding (see 4.1A);

N

dicates the chemical composition
0
Thble 2);

2530Ti idthe nominal¢hemical composi-
tion of all weld'metal with limits as
apreed between manufacturer and
cpistomer;

B if the type of electrode covering

F all weld metal is nof specified (see

L 421
(SCCEoD7J-

(see 4.3A).
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