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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
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new alloys have been added to Table 3 (formerly Table 2) and associated clauses of the document;
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— the wording of Clause 9 (formerly Clause 8) has been updated.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html. Official
interpretations of ISO/TC 44 documents, where they exist, are available from this page:
https://committee.iso.org/sites/tc44/home/interpretation.html.
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Introduction

This document provides a classification system for covered electrodes for manual metal arc welding of
stainless and heat-resisting steels 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 document recognizes that there are two somewhat different approaches in the global market for
classifying a given covered electrode for arc welding of stainless steel. It 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 document. It is important to note that the two

systems are
without com

The classifidation according to nominal composition (system A) is mainly based on EN“?60(
classificatior according to alloy type (system B) is mainly based on standards used arotind the F

Rim.

not exactly equivalent: therefore, each system is to be used independently of the

bining designators in any way.

Vi

ther,

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

1 S

cope

This flocument specifies requirements for classification of covered electrodes, based gn
metal chemical composition, the type of electrode covering and other electrode propeftie
etal mechanical properties, in the as-welded or heat-treated conditions, far ' manyal metal arc
weldipg of stainless and heat-resisting steels.

weld

This

ocument is a combined standard providing for classification utilizing a system

classification according to nominal composition or utilizing a system ‘)based upon

accor

a) P

«

b)

Hing to alloy type.

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

pragraphs and tables which carry the label “classification according to alloy type-B”
" are applicable only to products classified to that system.

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

k B gives information on considerations on'weld metal ferrite content.

2 N

The f
const
undat

ISO 5
produ

ISO 6
SO 11
ISO 1

ormative references

bllowing documents are reférréd to in the text in such a way that some or all of
tutes requirements of thisydocument. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

44, Welding consumables — Technical delivery conditions for filler materials and flux
ct, dimensions, télerances and markings

B47, Welding ¢onsumables — Deposition of a weld metal pad for chemical analysis
1344, Welding consumables — Procurement of filler materials and fluxes

5792-1:2020, Welding consumables — Test methods — Part 1: Preparation of all-wg

the all-weld
5, and the all-

based upon
rlassification

osition-A” or

br “ISO 3581-

according to

their content
applies. For
ents) applies.

es — Type of

Id metal test

pieces

and cppr‘impnc in steel nickel and nickel alloys

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

ISO 80000-1:2022, Quantities and units — Part 1: General

3 Terms and definitions

No terms and definitions are listed in this document.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

© IS0 2023 - All rights reserved
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— IEC Electropedia: available at https://www.electropedia.org/

4 C(Classification

4.1 General

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 ISO 3581-A” approach uses designation components directly indicating the
nominal levels-ef-certainaloyring-elementsgiveninaparticlarorder-and-seme-symbelsferdew but

significant lgvels of other elements, whose levels are not conveniently expressed as integers.

The “alloy type ISO 3581-B” approach uses tradition-based three-digit or four-digit designations for
alloy familief, and occasionally an additional character or characters for compositional modifications
of each original alloy within the family.

Both designdtion approaches include additional designators for some other classification requirements,
but not entirgly the same classification requirements, as explained in the following clauses.

Table 1 lists the tests required for classification of an electrode under each approach.

In many casgs, a given commercial product can be classified using‘both approaches. Then, either or
both classifi¢ation designations can be used for the product.

Table 1 — Summary of test requirements

Sizea Position of weldingP
Electrode dgsignation i i -
g mm Chemical analysis All we:ld metal Fillet weld test
test tension test
ISO 3581-A |ISO 3581-B SO 3581-A [1S0,3581-B |1SO 3581-A |ISO 3581-B |ISO 3581-A |1SO 3581-B
2,5 (or2,4 |Not PA Not Not Not Not
or 2,6) required required |required |[required |requifed
: Not Not Not Not
Coat -
oaung _ |Hosition 320r3,0 |Ph PA required |required |[required |requifed
type sym gdnd coat-
bolBand |l he |40 PA PA PA PA Not PB, P, PD
position required
symbols 1 Sy1nr51bOl Not Not Not Not
- 0 0 0 0
and 2 500048 required PA required |required |required PB
6,0 (or 5,6 |Not PA Not Not Not PB
or 6,4) required required |required |required

a  Ifthe size |s net manufactured, the next nearest size may be substituted (provided that the substituted size is diffferent
from that specjfiedyin this table).

b The abbreviations PA, PB, PD, PF and PG indicate welding positions in accordance with 1SO 6947:2019:
PA flat

PB horizontal vertical

PD horizontal overhead

PF vertical up

PG vertical down

2 © IS0 2023 - All rights reserved
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Table 1 (continued)
Sizea Position of welding
Electrode designation Chemical analysis All-weld metal .
mm . Fillet weld test
test tension test
ISO 3581-A |ISO 3581-B ISO 3581-A |ISO 3581-B |ISO 3581-A |I1SO 3581-B |ISO 3581-A |ISO 3581-B
3,20r3,0 |PA Not - Not -
All coating required required
typesand |Not 40 PA Not PA Not Not Not
position applicable |~ applicable applicable |required |applicable
symbol 3 Not Not Not
5,0 or 4,8 . . .
required required required
2,5 (or2,4 |Not PA Not Not Not PG
or 2,6) required required |required |required
. Position
All cgating |\ o [3,20r3,0 |PA PA Not Not Dot PG
typedand required |required-~|required
. -4 and all
positfon coating 4,0 PA PA PA PA Not PG
symbpl 4 types ’ required
500r48 |NOt PA Not | hot Not PG
required required |required |required
3,2 (or 3,0) | PA Not ¢ Not
All cdating required required
typegand |Not 40 PA Not PA Not Not Not
positfon applicable | ™ applicable applicable |required | |applicable
symbjol 5
5,0 (or 4,8) Not ' Not _ Not _
required required required
2,5 (or 2,4 |Not PA Not Not Not Not
or 2,6) required required |required |required | |required
Coatipg Position  |3,2 (or 3,0) |PA PA Not q Not 4 Not : Not ‘
type $ym- |and coat- require require require require
bolRland  |ing type |, RA PA PA PA Not - PB, PF, PD
position symbols required
symbpls 1 |-16and - Not Not Not Not
and 2 -17 5,0 (or:48) required PA required |required |required PB
6,0/(or 5,6 |Not PA Not Not Not PB
or 6,4) required required |required |required
a  [flthe size is not hantfactured, the next nearest size may be substituted (provided that the substituted gize is different
from that specified\in-this table).
b The abbreviations PA, PB, PD, PF and PG indicate welding positions in accordance with ISO 6947:2019:
PA flat
PB hprizontal vertical
PD horizontal overhead
PF vertical up

PG vertical down

©1S0 2023 - All rights reserved 3
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Table 1 (continued)
Sizea Position of weldingb
Electrode designation i i -
g mm Chemical analysis All we_ld metal Fillet weld test
test tension test
[SO 3581-A |ISO 3581-B [SO 3581-A |ISO 3581-B |1SO 3581-A |ISO 3581-B |ISO 3581-A |1SO 3581-B
2,5(or2,4 PA Not Not
or 2,6) required required
Position Not Not
and coat- |32 (0r3,0) PA required required
Not ing type T n Not DA Not DA Not bR
applicable |dymbols ’ applicable applicable applicable
126 and Not
157 5,0 (or 4,8) PA required PB
6,0 (or 5,6 Not
or 6,4) PA required PB

a  Ifthesize
from that spec

b The abbre
PA
PB
PD
PF
PG

flat

horizonta

vertical d

vertical uy

fied in this table).

vertical

horizontal overhead

wn

s not manufactured, the next nearest size may be substituted (provided that the substituted size is diffferent

yiations PA, PB, PD, PF and PG indicate welding positions in accordance with 1S0,6947:2019:

4.2 Classification systems

4.2.1 General

Table 2 gives

nominal

— alloy tyfe — ISO 3581-B.

NOTE Th

composition, i

composition — ISO 3581-Axand

the requirements for classification according to:

e composition of th€)core wire, which can be substantially different from the weld
s not considered a-classification criterion.

Table 2 — Classification systems

metal

Classification according to:

Nominal composition — ISO 3581-A

Alloy type — ISO 3581-B

Th

1 I 3 H daxxidod 2ot L2 4
CIdSsIILativInIS UIviIiUuTU HHItU TIVE pPdl to.

Land) 1 L3 A3 H Aixxidod 2ot L 4
T LIAasSSITILAtIUVIT IS UIVIUTU THITU TUuUul pdIts.

1) a symbol indicating the product or pro-
cess to be identified (see 5.1)

1) a symbol indicating the product or pro-
cess to be identified (see 5.1)

2) a symbol indicating the chemical compo-
sition of all-weld metal (see Table 3)

2) a symbol indicating the chemical compo-
sition of all-weld metal (see Table 3)

3) a symbol indicating the type of electrode
covering (see 5.3)

3) a symbol indicating the welding position
(see Table 6)

4) a symbol indicating the nominal elec-
trode efficiency, Ry, and type of current (see
Table 5)

5) a symbol indicating the welding position
(see Table 6)

4) a symbol indicating the type of electrode
covering. This also serves to specify the
type of current which can be used with the
electrode classified (see 5.2.3)

© IS0 2023 - All rights reserved
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4.2.2 (Classification: nominal composition — A

This classification includes all-weld metal properties obtained with a covered electrode as follows.
The classification is based on an electrode diameter of 4 mm, with the exception of testing for welding
position. When 4-mm-diameter electrodes are not manufactured, the next closest diameter shall be
tested.

Classification according to nominal composition is split into two sections.

— Compulsory section: includes the symbols for the type of product, the chemical composition, and
the type of covering, i.e. symbols in accordance with 5.1 and 5.2.

— (Optional section: includes the symbols for the nominal electrode efficiency, Ry, (seg IO 2401) the
ype of current, and the welding positions for which the electrode is suitable, i.€) the symbols in
apcordance with 5.4 and Table 5.

(o3

The full designation (compulsory and optional sections, as applicable) shall be used on pagkages and in
the mfanufacturer's literature and data sheets.

4.2.3| Classification: alloy type — B

This ¢lassification includes all-weld metal properties obtained with a‘covered electrode ag follows. The
classification is based on an electrode diameter of 4 mm for mecChanical properties, with the exception
of teqting for welding position and for chemical analysis of<the weld metal. When 4-mm-diameter
electijodes are not manufactured, the next closest diameter shall be tested. In classifying welding
electijodes according to alloy type, the symbols for all four parts (product or process, alloy type, welding
position and type of electrode covering) in accordancewith 5.1, 5.2 and 5.4 are compulsorfjy.

The fyll designation shall be used on packages andjn the manufacturer's literature and data sheets.

5 Symbols and requirements
5.1 |Symbol for the product or process

5.1.1| Classification according to nominal composition — A

The symbol for a covered electrode using the manual metal arc welding process for stainless and heat-
resistiing steels in accordance with ISO 3581-A shall be the letter E.

5.1.2] Classification according to alloy type — B

The symbol<fora covered electrode using the manual metal arc welding process for stainless and heat-
resistlingstéels in accordance with ISO 3581-B shall be the letters ES. The initial letter “” indicates a
covergdelectrode while the letter “S” indicates stainless and heat-resisting steels.

5.1.3 Symbol for the chemical composition of all-weld metal

The symbols in Table 3 indicate the chemical composition of all-weld metal determined in accordance
with Clause 6. The all-weld metal obtained with the covered electrodes in Table 3, in accordance with
Clause 7, shall also fulfil the mechanical property requirements for that electrode as specified in Table 4.

A symbol classification in parentheses indicates a near match in the other designation system, but not
an exact match. The correct designation for a given composition is the one without parentheses. A given
product may, by having a more restricted chemical composition that fulfils both sets of requirements,
be assigned both designations independently, provided that the mechanical property requirements are
met.

© IS0 2023 - All rights reserved 5
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5.2 Symbol for type of electrode covering

5.2.1 General

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

5.2.2 C(lassification according to nominal composition — A

The following two symbols are used to describe the type of covering:

— B denotgsabasiccovering;

— Rdenotgs a rutile-based covering.

5.2.3 Classification according to alloy type — B
The following three symbols are used to specify the type of covering on the electrode:
— 5 denotss a basic covering intended for DC welding;

— 6 denotgs a rutile-based coating intended for DC or AC welding (exeépt that position and c¢ating
type —46 is DC);

— 7 denotds a modified rutile-based coating containing a considerable amount of silica, intendgd for
DC or AQ welding (except that position and coating type —4#is DC).

6 © IS0 2023 - All rights reserved
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Table 4 — Mechanical property requirements

ISO 35

81:2023(E)

Minimum Minimum Minimum
Nominal proof tensile .
composition Alloy type strength strength elongation® Post weld heat
(ISO 3581-B) treatment
(ISO 3581-A) R0 R, o
Pa MPa 0
— 409Nb — 450 13 760°C o 790 *C for
13 (410) 250 450 15 840°C 9 3670 C for
(13) 410 - 520 15 730 ¥54p 760 °C for
13 4 (410NiMo) 500 750 15 ppuC t‘z’ gezo C for
(13 4) 410NiMo — 760 10 595°C ti }6130 C for
17 (430) 300 450 g 760°C b ZI?O C for
17) 430 — 450 15 A
B 430Nb B AR 13 760 °C tp 790 °C for
D h

199 (308) 350 550 30 fone

(19 9) 308 — 550 25 fone

199H (308H) 350 550 30 fone

(19 9 H) 308H — 550 25 fone

199L (308L) 320 510 30 fone

(199 L) 308L — 520 25 fone

199 NL 308LN 210 520 to 670 30 fone

— 308Mo — 550 25 fone

— 308LMo — 520 25 flone

— 308N — 690 20 fone

— 349 — 690 23 fone

199 Nb (347) 350 550 25 fone

(19 9 Nb) 347 — 520 25 fone

— 347L — 510 25 fone

19122 (316) 350 550 25 fone

@912 2) 316 — 520 25 fone

— 316H — 520 25 none

191231L (316L) 320 510 25 none

a

b

C

d

e

f

8

Gauge length is equal to five times the test specimen diameter.

Furnace cooling at a rate not exceeding 55 °C/h down to 595 °C then air cooling to ambient.

Furnace cooling down to 600 °C then air cooling.

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

Air cooling.

These electrodes have high carbon in the all-weld metal for service at high temperatures. Room temperature elongation
has little relevance to such applications.

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

NOTE All-weld metal can have elongation and toughness values that are lower than those of the parent metal.

© IS0 2023 - All rights reserved
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ISO 3581:2023(E)

Table 4 (continued)
_ Minimum Minin}um Minimum
col:lr?;?)lslilte:lilon Alloy type stl:'l(;(l)l(;h stizzgfh elongation® Post weld heat
(ISO 3581-B) treatment
(ISO 3581-A) Ro> R, o
MPa MPa o
(191231L) 316L — 490 25 none
19123NL 316LN 210 520 to 670 30 none
— 316LCu — 510 25 none
— 3161 Mn 550 15 none
— 317 — 550 20 none,
— 317L — 520 20 mone
1912 3Nb (318) 350 550 25 o\'\nbvne
(19 12 3 Nb) 318 — 550 20 ~0” none
19134 N 1L — 350 550 25 |y~ none
— 320 — 550 28 7 none
— 320LR — 520 280" none
2293 NL (2209) 450 550 none
(2293N1L) 2209 — 690 s none
— 2307 — 690 <« 15 none
23 7N|L — 450 570 . 20 none
2572NL — 500 700~ 15 none
2593 CyNL — 550 20 18 none
2594 NL — 550 |~ 620 18 none
— 2594 — | 760 10 none
2594 W|NL 2594W N\ 690 15 none
— 2553 “g—V 760 13 none
— 2593 A" — 760 13 none
— 2595 = 760 10 none
— 3155,.( )" — 690 15 none
— 33317 — 720 20 none
1815 3L Jre Ny 300 480 25 none
1816 5NL Av:(‘— 300 480 25 none
20255CYNL o — 320 510 25 none
2016 3MpNE \f — 320 510 25 none
20108 — 350 550 30 none
25222NL — 320 510 25 none
27314 Cul — 240 500 25 none
NOTE All-weld metal can have elongation and toughness values that are lower than those of the parent metal.
a2 Gauge length is equal to five times the test specimen diameter.
b Furnace cooling at a rate not exceeding 55 °C/h down to 595 °C then air cooling to ambient.
¢ Furnace 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.
¢ Air cooling.
f These electrodes have high carbon in the all-weld metal for service at high temperatures. Room temperature elongation
has little relevance to such applications.
g  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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ISO 3581:2023(E)

Table 4 (continued)
] Minimum Minimum Minimum
col:lli)];?)lsliltaiz)n Alloy type stll)'g)l;ih stizzgfh elongation® Post weld heat
(ISO 3581-B) treatment
(IS0 3581-A) R0 Ry %
Pa MPa
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 ?‘One
— 309 — 550 25 A Dpone
2312L (309L) 320 510 25 A" fone
(23121) 309L — 520 25 N jone
2312 Nb (309Nb) 350 550 25 0393" fone
— 309H — 550 25 fone
(23 12 Nb) 309Nb — 550 25 fone
— 309Mo — 550 | O 25 flone
23122L (309LMo) 350 550 ~F 25 flone
231221) 309LMo — 520 25 fone
— 309LNb — 510" 25 fone
299 (312) 450 2650 15 fone
(299) 312 — L 660 15 fone
1682 (16-8-2) 320 @] 510 25 fone
(16 8 2) 16-8-2 — 550 25 fone
254 — 400 600 15 fone
— 209 N— 690 15 fone
— 219 - — 620 15 flone
— 240,30 — 690 15 fone
2212 £)” 350 550 25 fone
25 20 _.(310) 350 550 20 fone
(25 20) o7 310 — 550 25 fone
25200 J)” (310H) 350 550 10f fone
(2520 H) T~ 310H — 620 8 fone
— QW 310Nb — 550 23 fone
P 310Mo — 550 28 fone
“836 (330) 350 510 10f fone
(18 36) 330 — 520 23 none
— 330H — 620 8 none

a

b

C

d

e

f

8

Gauge length is equal to five times the test specimen diameter.

Furnace cooling at a rate not exceeding 55 °C/h down to 595 °C then air cooling to ambient.

Furnace cooling down to 600 °C then air cooling.

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

Air cooling.

These electrodes have high carbon in the all-weld metal for service at high temperatures. Room temperature elongation
has little relevance to such applications.

NOTE All-weld metal can have elongation and toughness values that are lower than those of the parent metal.

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

© IS0 2023 - All rights reserved
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ISO 3581:2023(E)

Table 4 (continued)
Minimum Minimum Minimum
Nominal proof tensile .
composition Alloy type strength strength elongation® Potst wteld h(taat
- reatmen
(1S0 3581-A) (IS0 3581-B) Roos Ry, ”
MPa MPa
— 383 — 520 28 none
— 385 — 520 28 none
_ 630 _ 930 . 1025 Ct;) igoso C for

NOTE All-weldmetal can have elongation and toughness values that are lower than those of the parent metal.
a  Gauge length is equal to five times the test specimen diameter.

b Furnace c¢oling at a rate not exceeding 55 °C/h down to 595 °C then air cooling to ambient.

¢ Furnace c¢oling down to 600 °C then air cooling.

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

¢ Air cooling.

f These eledtrodes have high carbon in the all-weld metal for service at high temperatures;Room temperature elongation
has little releviince to such applications.

g  Air cool tolambient, followed by precipitation hardening at 610 °C to 630 °C for4 h.then air cool to ambient.

5.3 Symbol for nominal electrode efficiency and type of\current

5.3.1 Classification according to nominal composition'— A

The symbolq in Table 5 indicate the nominal electrode: efficiency, Ry, determined in accordancg with
[SO 2401, with the type of current shown in the table:

Tabl¢ 5 — Symbol for nominal electrode efficiency and type of current: 1ISO 3581-A

Symbol Nominal Type of
electrode current?
efficiency

RN
%
1 <105 ACand DC
2 <105 DC
3 >105 but <125 ACand DC
4 >105 but <125 DC
5 >125 but <160 ACand DC
6 >t25but=166 Bt
7 >160 AC and DC
8 >160 DC
a2 In order to demonstrate AC operability, tests shall be
carried out with no load voltages no higher than 65 V.
Key
AC alternating current
DC direct current

5.3.2 Classification according to alloy type — B

No specific symbol is used to indicate nominal electrode efficiency in this classification system. The
type of current is included in the coating type, as given in 5.2.3.
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Symbol for welding position

The symbols for welding position shall be as shown in Table 6.

The symbol for alloy type B in Table 6 shall be determined in accordance with Clause 8.

Table 6 — Symbol for welding position

Classification according to:

Nominal composition — A Alloy type — B
Symbol Welding positions? Symbol Welding positions?
1 PA, PB, PD, PF, PG -1 PA, PB, PD, PF
2 PA, PB, PD, PF -2 PA, PB
3 PA, PB -4 PA, PB, PD, PF, RG
4 PA
5 PA, PB, PG

a2 Welding positions in accordance with ISO 6947:2019:
PA flat position

PB horizontal vertical position

PD horizontal overhead position

PF vertical up position

PG vertical down position

Che
speci
the cl

Any 3
publi

6 rjihemical analysis

ical analysis is performed on any suitable all-weld metal test specimen. In case of dis
men specified in [SO 6847 shall be used. The test results shall meet the requirements
hssification under test.

hed methods.

7 Mechanical property tests

7.1

Tensi
weldg
metal

General

e tests.and any required retests shall be carried out in the condition specified in
d or after post-weld heat treatment). Using the welding conditions given in 7.2 and 7.}
testassembly type 1.3 shall be prepared in accordance with ISO 15792-1:2020.

pute, the test
of Table 3 for

nalytical technique may be used, but in case of dispute, reference shall be made t¢ established

Table 4 (as-
3, an all-weld

7.2

Preheat and interpass temperatures

The preheat and interpass temperatures shall be selected for the appropriate type of weld metal as
shown in Table 7.

© IS0 2023 - All rights reserved
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Table 7 — Preheat and interpass temperatures

The interpa
thermomete
approximate]

The interpas
interpass ter
limit.

Classification according to:
Nominal composition — A Alloy type — B
Alloy symbol Type of weld Preheat and Alloy symbol Type of weld Preheat and
metal interpass metal interpass
temperature temperature
°C °C
13 Martensitic and
ferritic o
17 Chromium Stain' 200 tO 300 410 Mari‘ensllf.lc and 200 tO 300
tess3teet SRR e—
209ND chromium stain-
iti less steel
134 S;’tfatirr?laerstse;‘tse‘(gic 100 to 180 430 150.0 260
430Nb
Austenitic and

All others (_iuplex fel".qt- 150 max. 410NiMo Soft'martensnlc 100 to 260

ic-austenitic 630 stainless steel

stainless steel
Austenitic and
duplex
All others ferritic- 150 mak.
austenitic
stainless steel

's or thermocouples (see ISO 13916) measured at the mid-point of the ass
[y 25 mm from the groove edge.

s temperature shall not exceed the temperature indicated in Table 7. If, after any pas
hperature is exceeded, the test assembly shall be cooled in air to a temperature belov

7.3 Pass sequence

For a 4-mm-
sequence sh3

The directio
current of 70

Regardless d
alternating
positive whe

Hiameter electrode and\test plate type 1.3 in accordance with ISO 15792-1:2020, the
1l be two passes per layér. The number of layers shall be limited to a range of seven td

h of welding to_complete a pass shall not vary. Each pass shall be welded with a we
% to 90 % ofjthe maximum current recommended by the manufacturer.

f the typeyof covering, welding shall be performed with alternating current when
furrent-and direct current are recommended and with direct current with eled
n orly'direct current is recommended.

ss temperature shall be measured using temperature-indicating crayons, suyrface

embly

s, the
v that

P pass
nine.

elding

both
trode

8 Fillet weld test

For classification according to alloy type — B, the fillet weld test assembly shall be in accordance with
ISO 15792-3. The fillet weld test plate thickness, t, and required test results are specified in Table 8. The

nominal test

plate length, /, shall be 250 mm and the nominal test plate width, w, shall be 50 mm.

For classification according to nominal composition the fillet weld test is not required.

20
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Table 8 — Fillet weld test plate thickness and test results required
(classification according to alloy type — B)

Fillet size Maximum
ISO 3581-B Electrode Type of | Nominal plate Test (length les lensth Maximum
symbols for diameter current thickness position of 1eg) difgf’ere Eceb convexity
position and (maximum)
coating type mm t mm mm mm
mm
4,0 6 or 8 or 10 PF 8,0 — 2,0
4,0 6or8or10 PB and PD 6,0 1,5 1,5
15 DCF
4,8 or 5,0 10 PB 8,0 1,5 2,0
5,6 or 6,0 or 6,4 10 PB 10,0 2,0 2,0
4,0 6or8orl0 PF 8,0 — 2,0
4,0 6or8orl0 PB and PD 6,0 1,5 1,5
16 AC
4,8 0r 5,0 10 PB 8,0 1,5 2,0
5,6 or 6,0 or 6,4 10 PB 10,0 2,0 2,0
4,0 6 or8or 10 PF 12,0 — 2,0
4,0 6or8orl0 PB and‘PD 8,0 1,5 1,5
-17 AC
4,8 0r5,0 10 RB 8,0 1,5 2,0
5,6 or 6,0 or 6,4 10 PB 10,0 2,0 2,0
4,0 8,0 1,5 1,5
25 4,80r5,0 DC+ 10 or 12 PB 8,0 1,5 2,0
5,6 or 6,0 or 6,4 10,0 2,0 2,0
4,0 8,0 1,5 1,5
-26|or 27 4,8 0r5,0 AC 10 or 12 PB 8,0 1,5 2,0
5,6 or 6,0 or 6,4 10,0 2,0 2,0
2,40r2,5 PG 5,0 2,02
4% — 3,0 or 3,2 PG 6,0 3,02
4p, —46 DC+ 6 or8or 10 —
ol —47 4,0 PG 8,0 4,02
4,8 05,0 PG 10,0 5,02
a2  Maximum concayity
b Aldash meansng'maximum leg length difference specified.
9 Rounding procedure

Actual test values obtained shall be subject to ISO 80000-1:2022, B.3, Rule A. If the measured values are
obtained by equipment calibrated in units other than those of this document, the measured values shall
be converted to the units of this document before rounding. If an average value is to be compared to the
requirements of this document, rounding shall be done only after calculating the average. The rounded
results shall fulfil the requirements of the appropriate table for the classification under test.

10 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,
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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.

11 Technical delivery conditions

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

12 Examples of designation

12.1 Genenal

The designatlion of covered electrodes shall follow the principles given in 12:2; 12.3 or 12.4.

12.2 Example 1: classification according to nominal composition — A

The following example describes classification according to nomitial composition — A.

A covered elg
of19 % Cr, 1
used with al

ctrode (E) for manual metal arc welding deposits weld metal with a chemical compo
P % Niand 2 % Mo (19 12 2 in Table 3). The electrode has a rutile covering (R) and ¢
ernating current or direct current with a nominal electrode efficiency of 120 % (3)

sition
an be
n flat

butt and flat[fillet welds (4). It is designated as follows:
ISO358[1-A-E19122R 34
Compuldory section:
ISO 3581-A-E1912 2R
where
[SO 3581 isthe International Standard number, with A indicating classification according tg nom-
inal compe@sition;
E is thelcovered electrode for manual metal arc welding (see 5.1.1);
19122 is'the chemical composition of all-weld metal (see Table 3);
R tsthe-typeofetectrodecovering{see 5:225;
3 is for use with AC or DC and nominal electrode efficiency of 120 % (see Table 5);
4 is the symbol for welding position PA - Flat position (see Table 6).

12.3 Example 2: classification according to alloy type — B
The following example describes classification according to alloy type — B.

A covered electrode (E) for manual metal arc welding of stainless and heat-resisting steels (S) deposits
weld metal with a chemical composition of 19 % Cr, 12 % Ni and 2 % Mo (type 316 in Table 3). The
electrode has a rutile covering (6) and can be used with alternating current or direct current electrode
positive, and may be used for welding flat butt and flat fillet welds (2). It is designated as follows:
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