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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting>Publication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 3581 was$ prepared in collaboration with the International Institute of4Welding which has been approved
by the ISO Cauncil as an international standardizing body in the field of Wwelding.

This second |edition cancels and replaces the first edition (IS©3581:1976), which has been techpically
revised.

iv © ISO 2003 — Al rights reserved
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Introduction

581:2003(E)

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 has been prepared by the International Institute of Welding, Commission Il “Arc

Weldi
marke
suit a
classi

ng”, Subcommission II-E. It recognizes that there are two somewhat different approaches
t, for classifying a given stainless steel, covered electrode, and allows for either or _Both
particular need. Application of either (or both) type(s) of classification designation identifieg
ied according to this International Standard. It should be noted that the two systems a

equivalent, therefore each system must be used independent of the other, without c¢ombining

any w

The (
accor

hy.

lassification according to 1SO 3581, system A, is mainly based upon EN 1600; the
ling to ISO 3581, system B, is mainly based upon standards used around the Pacific Rim.

in the global
to be used to
5 a product as
e not exactly
jesignators in

classification
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INTERNATIONAL STANDARD ISO 3

581:2003(E)

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

1

This Ipternational Standard specifies requirements for classification of covered electrodes, bag
weld metal chemical composition, the type of electrode covering and other electrode propertie
weld metal mechanical properties, in the as-welded or heat-treated conditions, for manual metal
stainlg¢ss and heat-resisting steels.

This Ipternational Standard is a combined standard providing for classification utilizing a systen
classification according to nominal composition, or utilizing a system\based upon classificatior]

alloy type.

a)

b)

c)

2

The fpllowing referenced decuments are indispensable for the application of this docume
references, only the edition—cited applies. For undated references, the latest edition of th
document (including any.amendments) applies.

ISO 3[1-0:1992, Quantities and units — Part 0: General principles

ISO 544, Welding consumables — Technical delivery conditions for welding filler metals — Ty,
dimensions)tolerances and markings

ISO 2

Scope

Paragraphs and tables which carry the label “classification according to nominal co
“IISO 3581-A” are applicable only to products classified to that system.

Paragraphs and tables which carry the label “classification according to alloy type” or “IS(Q
applicable only to products classified to that system.

Paragraphs and tables which carry neither\abel are applicable to products classified acco
[ both systems.

o

Normative references

ed on the all-
5, and the all-
arc welding of

n based upon
according to

mposition” or

D 3581-B” are

rding to either

nt. For dated
e referenced

be of product,

ISO 6847, Welding consumables — Deposition of a weld metal pad for chemical analysis

ISO 6947, Welds — Working positions — Definitions of angles of slope and rotation

coefficient

ISO 8249, Welding — Determination of Ferrite Number (FN) in austenitic and duplex ferritic-austenitic Cr-Ni
stainless steel weld metals

ISO 13916, Welding — Guidance on the measurement of preheating temperature, interpass temperature and
preheat maintenance temperature

ISO 14344, Welding and allied processes — Flux and gas shielded electrical welding processes —
Procurement guidelines for consumables

© ISO 2003 — Al rights reserved
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ISO 15792-1:2000, Welding consumables — Test methods — Part 1: Test methods for all-weld metal test
specimens in steel, nickel and nickel alloys

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

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 “nominall composition” approach uses designation components indicating directly the nominallenels of
certain alloying elements, given in a particular order, and some symbols for low but significant levels of other
elements, whpse levels are not conveniently expressed as integers. The “alloy type” approach uses tradition-
based three- pr four-digit designations for alloy families, and an occasionally additional character or characters
for compositignal modifications of each original alloy within the family. Both designation-approaches include
additional designators for some other classification requirements, but not entirely the ‘same classification
requirements, as will be clear from the following sections.

Table 1 lists the tests required for classification of an electrode in each approach!

In many casgs, a given commercial product can be classified using both “approaches. Then either or both
classification flesignations can be used for the product.

2 © ISO 2003 — Al rights reserved
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Table 1 — Summary of test requirements

ISO 3

581:2003(E)

RA = flat

BB = horizontal vertical
D = horizontal,overhead

PF = vertical up
PG = vertical down

Size @ Position of welding °
Electrode designation
mm Chemical analysis test All-weld metal tension test Fillet weld test
ISO 3581-A ISO 3581-B 1ISO 3581-A 1ISO 3581-B ISO 3581-A ISO 3581-B 1ISO 3581-A 1ISO 3581-B
Coating type | Positionand | 3,2 or 3,0 PA PA Not required | Not required | PB, PF, PD Not required
symbol B and | coating type .
position symbol - 15 4,0 PA PA PA PA Not required PB, PF, PD
:}'}Z‘zo's 1 5,00r4,8 Not required PA Not required | Not required | Not required PB
6,0 (or 5,6 or | Not required PA Not required | Not required | Not required PB
-4\
)
All coafing Not 3,20r3,0 PA Not Not required | Not PB Not
types gnd applicable applicable applicable applicable
pyc‘))sitio ) PP 4,0 PA PP PA PP Not reguired PP
symbof 3 5,0 0r4,8 Not required Not required Net required
All coaling Position 240r25 Not required PA Not required Not required Not required PG
types gnd symbol - 4
pygsitim a?'/\d all 3,20r3,0 PA PA Not required | Not required | Not required | | PG
symbo| 4 coating types | 4 g PA PA PA PA Not required | | PG
5,00r4,8 Not required PA Not required ("Not required | Not required PG
All coaling Not 3,2 (or 3,0) PA Not Not required, | Not PB, PG Not
types gnd applicable applicable applicable . applicable
positiof 4,0 PA PA Not required
symbof 5 5,0 (or 4,8) Not required Not required Not required
Coating type | Positionand | 3,2 (or 3,0) PA PA Not required | Not required | PB, PF, PD Not required
symbo| R and | coating type .
positiof symbols - 16 4,0 PA PA PA PA Not required PB, PF, PD
:}'}Z‘zos 1 and - 17 5,0 (or 4,8) Not required PA Not required | Not required | Not required PB
6,0 (or 5,6 or | Not required Not required | Not required | Not required | Not required PB
6,4)
Not Position and | 3,2 (or 3,0) Not PA Not Not required | Not Not required
applicgble coating type applicable applicable applicable
symbols - 26 4,0 PA PA PB
and - 27 5.0 (or 4,8) PA Not required PB
6,0 (or 5,6(0r PA Not required PB
6,4)
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 {able).
b The abbreviation PA¢PB,-PD, PF and PG indicate welding positions in accordance with ISO 6947, as follows:

© ISO 2003 — Al rights reserved
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3A Classification

composition

The

classification

according to nominal

includes all-weld metal

properties 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.

The classifica

tion is divided into five parts:

3B Classification according to alloy type

The classification includes all-weld metal
properties 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.

The classification is divided into four parts:

1) the first
product/g

2) the seco
chemical
Table 2);

3) the third
type of el

4) the fourt
effective
current (S

5) the fifth
welding

In order to p
Standard, the

part gives a symbol indicating the
rocess to be identified (see 4.1A);

nd part gives a symbol indicating the
composition of all-weld metal (see

part gives a symbol indicating the
ectrode covering (see 4.3A);

h part gives a symbol indicating the
electrode efficiency and type of
ee Table 4A);

part gives a symbol indicating the
osition (see Table 5A).

romote the use of this International
classification to 1ISO 3581-A is split

into two sectipns:

a) Compulsg

This section

product, the g
covering, i.e.
4.3A.

b) Optional s

This section
metal recover

ry section

ncludes the symbols ‘for the type of
hemical composition-and the type of
symbols defined”in 4.1A, 4.2 and

ection

includés the symbols for the weld
y{the type of current and the welding

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

2) the second part gives a symbokindicating the
chemical composition of all*weld metal |(see
Table 2);

3) the third part gives a~symbol indicatingd the
welding position (See Table 5B);

4) the fourth part gives a symbol indicating the
type of electfode covering. This also serves to
define the type of current which can be used
with theelectrode classified (see 4.3B).

In classifying welding electrodes to 1ISO 35§1-B,
the symbols for all four parts — product/progess,
alloy type, welding position and type of elecfrode
covering, as defined in 4.1B, 4.2, 4.3 and Table 5B
— are compulsory.

The full designation shall be used on packages
and in manufacturer's literature and data sheets.

positions for

| SN Y N 1 3+ pu | + Hall +
wWinCIT O0TmIe CICoi UUT 1S SUTMAUTC, T.TY

the symbols defined in 4.4A and Table 5A.

The full designation (compulsory and optional
sections) shall be used on packages and in the
manufacturer's literature and data sheets.

NOTE The composition of the core wire, which may be substantially different from the weld metal composition, is not
considered a classification criterion.

4 © ISO 2003 — Al rights reserved
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4 Symbols and requirements

ISO 3

NOTE See Annex A for examples of classifications in both systems.

4.1 Symbol for the product/process

4.1A Classification according to nominal
composition

The symbol for the covered electrode used in the
manual metal arc welding process for stainless

rdan PP 12N
acourdarioct \AALIRI

581:2003(E)

4.1B Classification according to alloy type

The symbol for the covered electrode

used in the

manual metal arc welding process for stainless

and haater =X T $ 1 P
arta ToatTCSIStTyY SICTTS ac Ut

ance with

Pt =X T $ 1
and ICarTooSIStry SO TTS

ISO 3p81-A shall be the letter E.

ISO 3581-B shall be the letters -ES
letter “E” indicates a covered eléetrog
“S” indicates stainless and heat-tesistir

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 ac
Clausg 5. The all-weld metal obtained with the covered electrodes in Table'2, in accordance
shall also fulfil the mechanical property requirements for that electrode asspecified 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

and pfoperties of the weld metal.

4.3A | Classification according to nominal
complosition

Two s$ymbols are used to describe the type of
covering:

B denotes a basic covering;

R denotes a rutile based covering.

4.3B Classification according to

Three symbols are used to define
covering on the electrode:

5 denotes a basic covering, inten
welding;

6 denotes a rutile based coating,
d.c. or a.c. welding (except that
coating type - 46 is d.c.);

7 denotes a modified rutile bas
containing a considerable amou
intended for d.c. or a.c. welding
position and coating type - 47 is d

The initial
e; the letter
g steels.

cordance with
vith Clause 6,

the electrode

plloy type

the type of

jed for d.c.

ntended for
bosition and

ed coating
nt of silica,
(except that
C.).

1) See Annex A for information on coating types.

© ISO 2003 — Al rights reserved
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Table 2 — Chemical composition requirements

Symbol classification by

Chemical composition & P
%

nominal alloy type®f
composition®%€ (|soy3g§1-|3) c si Mn P S Cr Ni Mo Cu |Nb+Ta|l N
(ISO 3581-A)
— 409Nb 012 | 1,00 | 1,00 | 0040 | 0030 | 1001 960 | 075 | 075 |00t | _
14.0 1,50
13 (410) 012 | 1.0 15 | 0,030 | 0,025 11;1080 060 | 075 | 075 | — —
(13) 410 012 0.90 1.0 0.04 0.03 11’Oto 070 Q.75 Q.75 J—
: : : : : % : :
. 11,0to | 3,0to 0,4 to
134 (410NiMo) | 006 | 1,0 15 | 000 | o025 | 1000 | 30 f0 | ors | e —
. 11,0to | 4,0to | 0,40to
(134) 410NiMo 006 | 090 | 10 | 004 | 003 |} F2R 08001 075 I\ — —
17 (430) 012 | 10 15 | 0030 | 0025 | "$2°| os0 | 075 | 075 | — —
(17) 430 010 | 090 | 10 | 004 | 003 ["320| o6 | 07| 075 | — —
— 430Nb 010 | 100 | 1,00 | 0040 | 0030 |30 | o066/ | 075 | 075 |%30t || _
18,0 1,50
199 (308) 008 | 12 | 20 | 0030 | 0025 | 18010900 | 425 | 75 | _— —
21,0 N\ 11,0
0,5to 18,0to | 9,0to
(199) 308 008 | 100 | %2 | o00a | 003 |82 G35 | 075 | 075 | — —
0,04 to 18,010 | 9,0to
199 H (308H) bos | 12 | 20 | 003 | 0028|1800 S0P | 075 | o075 | — —
0,04 to 0,5to 18,0to | 9,0to
(19 9 H) 308H boa’ | 100 | %8> | 004 [Tos | 18001 S0P | 075 | o075 | — —
199L (308L) 004 | 12 20 | @030 | 0025 | 180t 90t | o5 1 575 | _ —
210 | 11,0
0,5 to 18,0to | 9,0to
(1991) 308L 004 | 100 | %27 o0a | 003 |30 %05 | 075 | 075 | — —
0,5 to 18,0to | 9,0to 2,0to
(2010 3) 308Mo 008 | 1000 ) %2 | 00a | 003 |30 %08 | 200 | o5 | — —
0,5to 18,0to | 9,0to 2,0to
— 308LMo 004 (300 | %2 | 00a | 003 |30 %08 | 200 | o5 | — —
0,5to 18,0to | 8,0to | 0,35to 0,75to
_ 3499 03 | 100 | %20 | 00a | 003 |30 %08 %8| 075 | %50 || —
18,0t0 | 9,0to 8xC
199 Nb (347) 008 | 12 | 20 |o00s0 | 0025 | 500 S0P | 075 | o075 | 215 || —
0,5to 18,0to | 9,0to 8xC
(19 9 Nb) 347 008 | 100 | %% | 004 | 003 | "500 S0P | o7s | o075 | 25 || —
— 3470 004 | 100 | %39 | 0040 | 0030 | 180t | 900 | 475 | 075 | BxC || _
25 2456 +46 to—1;06
17,010 | 10,0t0 | 2,0to
19122 (316) 008 | 12 | 20 | 000 | 0025 | 7001000 200 075 | — —
0,5to 17,0to | 11,0to | 2,0to
(1912 2) 316 008 | 100 | %% | 004 | 003 | 1000 00| 200 075 | — —
0,04 to 0,50 17,010 | 11,0t0 | 2,0to
(1912 2) 316H oo | 100 | 008 | ooa | 003 | 170|100 200 | 075 | — —
0,5to 17,0to | 11,0to | 2,0to
(191231) 316L 004 | 100 | %2 | o00a | 003 | 700|100 200 | 075 | — —
6 © ISO 2003 — Al rights reserved
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Table 2 (continued)

Symbol classification by Chemical co;'pOSition b
nominal e.f
composition®d:€ ag%y;ggf_é) C Si Mn P S Cr Ni Mo Cu [Nb+Ta N
(ISO 3581-A)
191231L (316L) 004 | 12 20 | 0030 | 0025 1;’0(?0“’ 1?'3%0 2’35:’30 075 | — —
— 316LCu 004 | 1,00 0’2515“’ 0,040 | 0,030 1;&;" ! ]’6%0 1’22’(7)5“’ 1'2(?2(;0 — —
— 317 0,08 | 1.00 Ués,siu 0,04 | 003 "g"n”g" 1%‘?8” 3"?0“’ 075 — —
— 317L 004 | 1,00 0’2515“’ 004 | 003 12’1%0 1?;380 3;830 075 || — —
1912 3 Nb (318) 008 | 12 20 | 0030 | 0025 1;’0(?0“’ 1?'3%0 25(}0 0,75 ﬁ) X1c1’ —
(19 12 3 Nb) 318 0,08 | 1,00 0’2515“’ 004 | 003 1;&;" 1] f(;° 2’3?30 0,75 tg T,go —
19134NL — 004 | 1.2 15%0 0,030 | 0,025 1;&;" 1?;%0 3;85“’ 075 || — | o020
S s oo [ | o5 | o | oo |9 0| 20 [ o lns | -
— 320LR 003 | 030 | 25| 0020 | 00153 5007 | a0’ | Z0° | P Ko | —
23NL (2209) 004 | 12 | 25 | 0030.:( G025 2;;85" 71’8,? zfgc’ 075 || — 0’0(?%0
22b3NL) 2209 0,04 | 1,00 0’2"":’3" 004 | 003 2;’3?;" 71’8,? 2’3"":’;" 075 || — 0’0(?%0
2572 N LY — 004 | 12 | 20| 0035 | 0,025 2‘2‘&" 6;3%" 1’3%0 075 [| — | 020
2593 CuNL (2593) 004 | 1225 | 0030 | 0,025 2‘2‘%" 71’(5)}5" 2;53" 1iof5t° — Og’g;"
o5 9l N LD D (2593) 0,04 W12 25 | 0030 | 0025 2‘2‘%" 81’%0 2;1515“’ 15 — 062,(3)80
— 2553 o6~ 1.0 0’1515“’ 004 | 003 2‘2‘%" 65;" 2’3‘?50 1'2?5‘0 — 0’01’25‘0
@59 cuny) 2593 004 | 10 0’1515“’ 004 | 003 2‘2‘%" 81’(5)}50 2’3‘?50 15(}0 — 0’00’25“’
18]153 L N\ 004 | 12 |° fé" 0,030 | 0,025 1?’95?;0 1‘1"7%0 2’3‘":‘;" 075 || — —
18 16 5 N L — 004 | 12 |° fé" 0,035 | 0,025 1;’0(?0“’ 1?'9%0 31,5‘(;" 075 || — | o020
20295 cdNT (385) 004 | 12 |1* fg" 0,030 | 0,025 12’2%0 2‘2"7%0 4’7%" 1'20’0“’ — | o025
2016 3Mn N L0 = 004 | 12 5"“:0‘ 0,035 | 0,025 1%’1%‘ 1%9,8“ T o [ — | 0
2522 2NL — 004 | 12 11,%0 0,030 | 0,025 2‘2"7%" 22'3%0 2’3%" 075 | — | 020
27314 Cul — 004 | 12 | 25 | 0030 | 0025 2%?3" 32’3?80 3;85“’ 0'35‘0 — —
18 8 Mnd — 020 | 1.2 4;;" 0,035 | 0,025 1;&;" 71’8})0 075 | 075 | — —
18 9 Mn Mod (307) %‘?‘1‘ 2112 35?30 0,035 | 0,025 12’%" g{?yg’ 0’1515“’ 075 | — —

© ISO 2003 — Al rights reserved 7
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Table 2 (continued)

Symbol classification by

Chemical composition & °
%

nominal ef
composition®d:€ (alggy;ggf_é) o} Si Mn P S Cr Ni Mo Cu |Nb+Ta N

(ISO 3581-A)

(18 9 Mn Mo) 307 0’0(?‘1‘ 2| 100 3;13:%0 0,04 | 003 12'10’;0 91'8’;0 Ofgc’ 075 | — —
20103 (308Mo) 010 | 12 25 | 0030 | 0,025 13’%" 91'%0 15;" 075 | — —
23121 (3090) 004 | 12 25 | 0,030 | 0,025 25'5‘3“ 1 fg" 075 | 075 | — —
23121) 300L 0,04 | 1,00 O'Z%to 0,04 | 003 2%5%0 1?;8(;0 075 | 075 | e —
(22 12) 309 015 | 1,00 0'257;0 0,04 | 003 25'50’50 1?;80“’ 075 | o8| — —

2312 Nb (309Nb) 010 | 12 | 25 | 0030 | 0025 25'50’50 " fo“’ o75(yors | & 201 —
— 309LNb 004 | 1,00 O'Z%to 0,040 | 0,030 2%5%0 1?;8(;0 075 | 075 0'1718(;0 —
(23 12 Nb) 309Nb 0,12 | 1,00 0'257;0 0,04 | 003 25'50’50 1?;&? 0,75 | 075 0'17,85" —
— 309Mo 012 | 1,00 0'257;0 004 | 003 25'5%0 1?;850 2’3%" 075 | — —
231221 @o9LMo) | 004 | 12 | 25 | 0030 | 0025 25'50’50 " fo“’ 2’3%" 075 | — —
(231221) 309LMo 0,04 | 1,00 0'257;0 0,04 |. 003 25'50’50 1?;850 2’3%" 075 | — —
299 d (312) 015 | 12 25 | 00389 0,025 2;'%0 81'%0 075 | 075 | — —
(29 9) 312 015 | 1,00 05;" 0.04 | 003 22’230 81'8’;0 075 | 075 | — —
1682 (16-8-2) 008 | 060 |+25 | 0030 | 0025 1‘1‘&.}0 755“’ 1 ;;" 075 | — —
(16 8 2) 16-8-2 010 | o8B0 O'Z%to 0,03 | 003 1‘1‘&.}0 7;;?5“’ 1 ’2?30 075 | — —
254 — 0154712 | 25 | 0030 | 0025 2‘2‘%0 46%0 075 | 075 | — —

— 209 006 | 1,00 4'70’0‘0 004 | 003 ngg" %0 1’3'5,'30 075 | — 361,%0

— 219 006 | 1,00 81'8’50 004 | 003 12'10’;0 520 | o5 | 075 | — 361,%0

— 240 006 | 1,00 1?’35:;" 004 | 003 %0’(;0 460’0‘0 075 | 075 | — 361,%0
22 12 1309) 0,15 T2 25 [ 0,030 | 0,025 92'3(?0"‘ ”1";8“ 075 [ 0,75 — —
25 20 (310) 0’0(?%0 12 | ° '50’0‘0 0,030 | 0,025 23'7%0 12’2%0 075 | 075 | — —
(25 20) 310 0’0(?%0 0,75 1'20’;0 0,03 | 003 225%0 2‘2)’2(?;" 075 | 075 | — —
2520 H (310H) 0525“’ 12 25 | 0030 | 0,025 23,7%0 12’2%0 075 | 075 | — —
(25 20 H) 310H 0525“’ 0,75 1'2(?5‘0 0,03 | 003 2%%0 22’2?;" 075 | 075 | — —
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Table 2 (continued)

. i ab
Symbol classification by Chemical co;'pos'tlon
nominal alloy type®f
composition®%€ (|soy3g§1-|3) c Si Mn P S Cr Ni Mo Cu |Nb+Ta| N
(ISO 3581-A)
1,0 to 25,0to | 20,0to 0,70 to
— 310Nb 0,12 0,75 25 0,03 0,03 28.0 220 0,75 0,75 1,00 —
1,0 to 25,0to | 20,0to | 2,0to
— 310Mo 0,12 0,75 25 0,03 0,03 28.0 22.0 3.0 0,75 — —
+46toT33;6to
8 36 (330) 0,25 1,2 2,5 0,030 0,025 18,0 37.0 0,75 0,75 — —
0,18 to 1,0to 14,0to | 33,0to
('8 36) 330 0,25 1,00 25 0,04 0,03 17.0 37.0 0,75 0,75 — —
0,35to 1,0to 14,0to | 33,0to
— 330H 045 1,00 25 0,04 0,03 17.0 37.0 075 0,75 — —
0,5 to 26,5t0 | 30,0te~}, 3;2to | 0,6to
— 383 0,03 0,90 25 0,02 0,02 200 33.0 42 15 — —
1,0 to 19,5t0 | 24,0to | 4,2to 1,2 to
(2023 5CuNL) 385 0,03 0,90 25 0,03 0,02 215 26.0 5.2 20 — —
0,25to 16,00%0| 4,5to 3,25t0 | [0,15t0
— 630 0,05 0,75 075 0,04 0,03 16.75 50 0,75 4.00 0.30 —
@  Sihgle values shown in this table are maximum values.
b THe results shall be rounded to the same number of significant figures as(in,the specified value using rule A in accordancg with Annex B of
1SO 31-0:1992.
€ Cqvered electrodes not listed in this table, but those which the.usér wishes to classify to this system, can be similarly] symbolized and
prefixdd with the letter Z.
d THe sum of P and S may not exceed 0,050 %, except for25 72N L; 1816 5NL; 2016 3Mn N L; 18 8 Mn; 18 9 Mn Mo ar|d 29 9.
€ A Hesignation in parentheses [e.g., (308L) or (19 9. Ly)] indicates a near match in the other designation system, but not an ¢xact match. The
correc} designation for a given composition rangesis’\he one not in parentheses. A given product, by having a more reptricted chemical
compdsition that fulfils both sets of designation requirements, may be assigned both designations independently.
f A alysis shall be made for the elementstfar ‘which specific values are shown in this table. If, however, the presence of ¢ther elements is
indicated in the course of routine analysis, further analysis shall be made in order to determine that the total of these othgr elements, iron
excepfed, is not present in excess of 0,50 %.
9 V4nadium shall be from 0,10,% t0-0,30 %; titanium shall be 0,15 % maximum; tungsten shall be from 1,25 % to 1,75 %.
h 1 ngsten shall be 1,0 %_maximum.
I Vanadium shall be ftom'0,10 % to 0,30 %.
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Table 3 — Mechanical property requirements

Minimum Minim_um Minimum
Nominal composition Alloy symbol st[:(ra?!g:h stterglf;:h elongation @ Post weld heat
(ISO 3581-A) (ISO 3581-B) Rog R, % treatment
MPa MPa
— 409Nb — 450 13 b
13 (410) 250 450 15 c
(13) 410 — 450 15 d
134 (410NiMo) 500 750 15 é
(13 4) 410NiMo — 760 10 f
17 (430) 300 450 15 g
(17) 430 — 450 15 b
— 430Nb — 450 13 b
199 (308) 350 550 30 none
(199 308 — 550 30 none
199 H (308H) 350 550 30 none
(199 H) 308H — 550 30 none
199 (308L) 320 510 30 none
(1991 308L — 510 30 none
— 308Mo — 550 30 none
— 308LMo — 520 30 none
— 349 <& 690 23 none
199 Nb (347) 350 550 25 none
(19 9 Nb) 347 — 520 25 none
— 347L — 510 25 none
19 12)2 (316) 350 550 25 none
(19 12|2) 316 — 520 25 none
— 316H — 520 25 none
19123 L (316L) 320 510 25 none
(191231L) 316L — 490 25 none
— 316LCu — 510 25 none
— 317 — 550 20 none
— 317L — 510 20 none
19123 Nb (318) 350 550 25 none
(19 12 3 Nb) 318 — 550 20 none
19134 NL — 350 550 25 none
— 320 — 550 28 none

10
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Table 3 (continued)

ISO 3581:2003(E)

Minimum Minim_um Minimum
Nominal composition Alloy symbol st[:(ra?!g:h stterglf;:h elongation?® Post weld heat
(ISO 3581-A) (ISO 3581-B) Rog R, % treatment
MPa MPa

— 320LR — 520 28 none
2293NL (2209) 450 550 20 none
29-9-3-N-H 2200 696 46 none
2572NL — 500 700 15 none
2593 CuNL — 550 620 18 none
2594NL — 550 620 18 none
— 2553 — 760 13 none
— 2593 — 760 13 none
18153 L — 300 480 25 none
1816 5N L — 300 480 25 none
20255CuNL — 320 510 25 none
20163 Mn N L — 320 510 25 none
25222NL — 320 510 25 none
P7 314 CulL — 240 500 25 none
18 8 Mn — 350 500 25 none
18 9 Mn Mo (307) 350 500 25 none
18 9 Mn Mo) 307 — 590 25 none
20103 — 400 620 20 none
— 309 — 550 25 none
2312L (309L) 320 510 25 none
(2312L) 309L — 510 25 none
23 12 Nb (309NDb) 350 550 25 none
(23 12 Nb) 309Nb — 550 25 none
— 309Mo — 550 25 none
231122 L (309LMo) 350 550 25 none
(231221) 309LMo — 510 25 none
— 309LNb — 510 25 none
299 (312) 450 650 15 none
(299) 312 — 660 15 none
1682 (16-8-2) 320 510 25 none
(16 8 2) 16-8-2 — 520 25 none
254 — 400 600 15 none

© ISO 2003 — Al rights reserved
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Table 3 (continued)

Minimum Minimum Minimum
Nominal composition Alloy symbol st[:g:g:h stterglfgfh elongation @ Post weld heat
(ISO 3581-A) (ISO 3581-B) Rog R, % treatment
MPa MPa
— 209 — 690 15 none
— 219 — 620 15 none
— 240 — 690 25 none
2212 — 350 550 25 none
25 2(|) (310) 350 550 20 none
25 20) 310 — 550 25 none
2520H (310H) 350 550 10N none
(25 20[H) 310H — 620 8 none
— 310Nb — 550 23 none
— 310Mo — 550 28 none
18 3¢ (330) 350 510 10h none
(18 36) 330 — 520 23 none
— 330H — 620 8 none
— 383 — 520 28 none
— 385 — 520 28 none
— 630 — 930 6 i
NOTE Alltweld metal can have elongation and toughness Tower than those of the parent metal.
8  Gauge length is equal to five times the test specirmen diameter.
b 760 °C to 7190 °C for 2 h. Furnace cooling at-a.rate not exceeding 55 °C/h down to 595 °C then air cooling to ambient.
C 840 °C to §70 °C for 2 h. Furnace cooling\down to 600 °C then air cooling.
d 730 °C to 760 °C for 1 h. Furnace cooling at a rate not exceeding 110 °C/h down to 315 °C then air cooling to ambient.
€ 580 °C to 620 °C for 2 h. Air cooling.
f 595 °C to 620 °C for 1 h. Air-cool to ambient.
9 760 °C to 7190 °C for:2-h, furnace cooling down to 600°C then air cooling.
h These electrodés, have high carbon in the all-weld metal for service at high temperatures. Room temperature elongation has little
relevance to sugh“applications.

i 1025 °C to 1 050 °C for 1 h. Air cool to ambient, followed by precipitation hardening at 610 °C to 630 °C for 4 h then air cool to
ambient.
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4.4 Symbol for effective electrode efficiency and type of current

4.4A Classification according to nominal
composition

The symbol in Table 4A indicates effective
electrode efficiency, determined in accordance
with 1ISO 2401, with the type of current shown in
Table 4A.

4.4B Classification according to alloy type

No specific symbol is used to indicate effective
electrode efficiency in this classification system.
Type of current is included in the coating type, as
given in 4.3B.

Table 4A — Symbol for effective electrode
efficiency and type of current
(clagsification according to nominal composition)

Effective electrode
Symbol efficiency Type of current @
%

1 < 105 a.c.and d.c.

P < 105 d.c.

3 > 105 but < 125 a.c.and d.c.

z > 105 but < 125 d.c.

5 > 125 but < 160 a.c.and d.c.

3 > 125 but < 160 d.c.

7 > 160 a.c.and d.c.

$ > 160 d.c.
@ I order to demonstrate operability on alternating current,
tests ghall be carried out with load voltages higher than®65" V
(a.c. means alternating current; d.c. means direct current):

4.5 [Symbol for welding position

The symbols for welding position, determined in accordance with the fillet weld test in ISO 157P2-3, shall be

as shown in Table 5A or in-Table 5B.

Tiable 5A — Symbol for welding position
(clagsification according to nominal composition)

Table 5B — Symbol for welding|position
(classification according to alloy type)

Symbol Welding positions 2 Symbol Welding positions @
1 PA, PB, PD, PF, PG -1 PA, PB, PD, PF
p. PA, PB, PD, PF -2 PA, PB
3 PA, PB -4 PA, PB, PD, PF, PG
4 PA @  Positions are defined in ISO 6947.
5 PA, PB, PG PA = Flat position

@  Positions are defined in ISO 6947.
PA = Flat position
PB = Horizontal vertical position
PD = Horizontal overhead position
PF = Vertical up position

PG = Vertical down position

PB = Horizontal vertical position
PD = Horizontal overhead position
PF = Vertical up position

PG = Vertical down position

© ISO 2003 — Al rights reserved
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5 Chemical analysis

Chemical analysis is performed on any suitable all-weld metal test specimen. In case of dispute, the test
specimen specified in ISO 6847 shall be used. The test results shall meet the requirements of Table 2 for the
classification under test.

Any analytical technigue may be used, but in case of dispute reference shall be made to established
published methods.

6 Mechanical property tests

6.1 General
Tensile tests pnd any required retests shall be carried out in the condition specified in Table 3. (as-welded or

after post-weld heat treatment). An all-weld metal test assembly type 1.3 shall be prepareddntaccordange with
ISO 15792-1,|using welding conditions described in 6.2 and 6.3.

6.2 Preheat and interpass temperatures

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

Tablg 6A — Preheat and interpass Table‘6B — Preheat and interpass
temperatures temperatures
(classificatipn according to nominal composition) (classification according to alloy type)
Preheat and Preheat gnd
Alloy Type of weld interpass Alloy Type of weld interpass
symbol metal temperature symbol metal temperature
°C °C
410 200 to 300
13 Martensitic and Martensitic and
ferritic chromium 200.$6-300 409 Nb ferritic chromium
17 steel 430 stainless steel 150 to 260
430 Nb
13 4 Soft_ martensitic 100 to 180 410 NiMo Soft_ martensitic 100 to 260
stainless steel 630 stainless steel
Austenitic‘and Austenitic and
All others duplegespfritic- 150 max. All others duplex ferritic- 150 mak.
austeniticstainless austenitic stainless
steel steel

The interpass temperature shall be measured using temperature indicating crayons, surface thermometers or
thermocouples (see ISO 13916) measured at the mid-point of the assembly approximately 25 mm from the
groove edge.

The interpass temperature shall not exceed the temperature indicated in the applicable 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.
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6.3 Pass sequence

For a 4 mm diameter electrode and test plate type 1.3 (ISO 15792-1:2000), the pass sequence shall be two
passes per layer. The number of layers shall be limited to the range 7 to 9.

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.

7 Hillet weld test
The fillet weld test assembly shall be as shown in ISO 15792-3.

7A Classification according to nominal 7B Classification according to alloy type
composition

The fillet weld test requirements are specified in The fillet weld ‘test plate thickness, ¢, jand required
Tablg 7A. The test plate thickness, ¢, shall be test results\‘are specified in Table YB. The test
10 mm to 12 mm, the test plate length, /, shall be plate length, /, shall be 250 mm and the test plate
250 mm and the test plate width, w, shall be widthyo, shall be 50 mm.

50 mm.

Table 7A — Fillet'weld test requirements
(classification accerding to nominal composition)

Electrode Fillet Maximum leg Maximum
IS0 3581-A ISO 3581-A Test size theoretical length convexit
symbol for symbol for position throat difference y
osition coating type
mm mm mm mm
1or2 R orB PB 6,0 5,0 min. 2,0 3,0
1or2 R PF 4,0 4,5 max. Not specified 2,0
B 5,5 max.
1or2 R PD 4,0 4,5 max. 1,5 2,5
B 5,5 max. 20 3,0
RorB PB 6,0 5,0 min. 2,0 3,0
4 RorB Not required | Not required | Not specified | Not specified ||Not specified
R PR 6,0 4.5 min 15 2,5
B 5,0
5 R PD 4,0 4,5 max. 1,5 2,5
B 5,5 max. 2,0 3,0
5 RorB PG 5,0 5,0 min. Not specified 1,528
@  Maximum concavity.
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Table 7B — Fillet weld test plate thickness and test results required

(classification according to alloy type)

Electrode Type of Nominal Test Fillet size | Maximum | Maximum
ISO 3581-B diameter current plate position (length of | leg length | convexity
symbols for thickness leg) difference
position and ¢
coating type
mm mm mm mm mm
4,0 6 or8or10 PF 8,0 max. | Not specified 2,0
4,0 6or8or10 | PBand PD 6,0 min. 1,5 1,5
-15 d.c+
4-8-or-5;0 46 PB 8;0-min +5 2,0
5,6 or6,0 or 6,4 10 PB 10,0 min. 2,0 2,0
4,0 6 or8or10 PF 8,0 max. | Not specified 2,0
16 4,0 6or8or10 | PB and PD 6,0 min. 1.5 1,5
- a.c.
4,8 0r5,0 10 PB 8,0 min. 1,5 20
5,6 or6,0 or 6,4 10 PB 10,0 min, 2,0 20
4,0 6 or8or10 PF 12,0 max. | Not specified 2,0
17 4,0 6or8or10 | PB and PD 8;0¢min. 1,5 1,5
- a.c.
4,8 0r5,0 10 PB 8,0 min. 1,5 20
5,6 or6,0 or 6,4 10 PB 10,0 min. 2,0 20
4,0 8,0 min. 1,5 1,5
-25 4,8 0r5,0 d.c+ 10 or 12 PB 8,0 min. 1,5 20
5,6 0r6,00r6,4 10,0 min. 2,0 2,0
4,0 8,0 min. 1,5 1,5
-26 or -27 4,8 0r5,0 a.c. 10.0r 12 PB 8,0 min. 1,5 2,0
5,6 or6,0 or 6,4 10,0 min. 2,0 2,0
2,40r2,5 PG 5,0 min. 2p2a
-45 -46 3,00r3,2 PG 6,0 min. 3pa
‘47 d.c+ 6or8or10 Not specified
or - 4,0 PG 8,0 min. 4p4a
4,8 or 5,0 PG 10,0 min. 5p2
a8 Maximum doncavity.
8 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 classification.

In the event that, during preparation or after completion of any test, it is clearly determined that prescribed or
proper procedures were not followed in preparing the weld test assembly or test specimen(s), or in conducting
the tests, the test shall be considered invalid, without regard to whether the test was actually completed, or
whether the test results met, or failed to meet, the requirement. That test shall be repeated, following proper
prescribed procedures. In this case, the requirement for doubling the number of test specimens does not

apply.
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9 Technical delivery conditions

Technical delivery conditions shall meet the requirements specified in ISO 544 and ISO 14344.

10 Examples of designation

ISO 3581:2003(E)

The designation of covered electrodes shall follow the principles given in the respective examples in 10.1A

and 10.1B.

10.1A Classification according to nominal

10.1B Classification according to alloy type

complosition

EXAMPLE 1A:

EXAMPLE 1B:

A covgred electrode (E) for manual metal arc welding
deposits weld metal with a chemical composition 19 % Cr,

A covered electrode (E) for manual metalf arc welding of
stainless and heat-resisting,steéls (S) depgsits weld metal
with a chemical composition 19 % Cr, 12% Ni and 2 %
Mo (a type 316) in Fable 2. The electrofle has a rutile
covering (6), and can-be used with alternating current or

efficiepcy of 120 % (3) in flat butt and flat fillet welds (4) is direct current electrode positive, and mgy be used for
designated as follows: welding flat butt and flat fillet welds (2) is| designated as
follows:
190 3581-A-E19122R 34 1SO.3581-B - ES316-26
Compulsory section:
1I$0 3581-A-E19122R
where where
ISO[3581 is the standard number, with A indicating ISO 3581 is the standard number, with B indicating
classification according to nominal classification according to allpy type;
composition;
E is the covered electrode for manual metal arc ES is the covered electrode fof manual metal
welding (see 4.1A); arc welding of stainless and heat-resisting
steel (see 4.1B);
19 1R 2 is the chemical’/composition of all-weld metal 316 is the chemical compositipn of all-weld
(see Table 2); metal (see Table 2);
R is the type of electrode covering (see 4.3A); 2 is the positions in which welding may be
carried out (see Table 5B);
3 is for use with a.c. or d.c. and effective 6 is the type of electrode covefing (see 4.3B).
electrode efficiency of 120 % (see Table 4A);
4 is for flat butt and flat fillet welds (see Table

5A).

© ISO 2003 — Al rights reserved
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Annex A
(informative)

Types of covering

The flux covering, sometimes referred to as coating, on a manual metal arc electrode can vary quite
dramatically from one classification to another. Both classification approaches referenced in this International
Standard use symbols to indicate the major ingredients in the flux. A brief description of each, with the major

characteristic

A1A Cla
composition

Under this ap
designate the

5, IS glven below.

sification according to nominal

proach there are two symbols used to
flux system of the electrode covering.

A.1.1A Bas

c covering, represented by a B

This indicateg a covering containing large quantities
of basic mingrals or chemicals, such as limestone
(calcium carfonate), dolomite (calcium magnesium

carbonate)

d fluorspar (calcium fluoride). The

electrodes can generally be used only with d.c.

electrode pos

tive.

A.1.2A Rutile covering, represented by an R

This indicates
the mineral r|
(titania). Oth
easily ionized

a covering with a large proportion.of
Litile, which is largely titanium dioxide
br chemicals and minerals that are

are also used. Electrodes-Using this

flux system can be used with a.c. and ¢:C:

A.1B  Classification according to alloy ty

Under this approach there arerthree symbols
to designate the flux system of the ele
covering.

A.1.1B Basic covering, represented by a 5

pe

used
ctrode

This indicates a‘covering containing large quantities

of basic minerals or chemicals, such as limg
(calcium carbonate), dolomite (calcium magn
carbonate)’ and fluorspar (calcium fluoride).
can generally be used only with d.c. ele
positive.

A.1.2B Rutile covering, represented by a 6

This indicates a covering with a large propor
the mineral rutile, which is largely titanium d
(titania). Other chemicals and minerals th
easily ionized are also used. Electrodes usin
flux system can be used with a.c. and d.c.

A.1.3B Acid covering, represented by a 7

This indicates a modified rutile type covering
some of the titania has been replaced with si
is characterized by a highly fluid slag, and

greater ease of use when using a drag tech
The arc tends more towards a spray transfer.
be more difficult to weld in the vertical up p

stone
esium
They
ctrode

jon of
joxide
at are
g this

where
ica. It
allows
nique.
t may
bsition

on thinner material

NOTE

and acid coverings in approach B (classification according to alloy type).

18

Under approach A (classification according to nominal composition) no distinction is made between the rutile
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