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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

This document proposes a classification system for tubular cored electrodes in terms of the tensile
properties, impact properties, chemical composition of the all-weld metal, type of electrode core, shielding
gas and welding position. The ratio of yield strength to tensile strength of the weld metal is generally higher
than that of the parent metal. Note that matching weld metal yield strength to parent metal yield strength
will not necessarily ensure that the weld metal tensile strength matches that of the parent metal. Where the
application requires matching tensile strength, therefore, selection of the consumable should be made by
reference to columns 3 and 7 of Table 3.

Note that the mechanical properties of all-weld metal test specimens used to classify tubular cored
electrodes differ from those obtained with production joints because of differences in welding procedure,
such as eleftrode size, width of weave, welding position and parent metal composition.

The classifjcation in accordance with system A is mainly based on EN 12535. The classification in accordance
with system B is mainly based upon standards used around the Pacific Rim.
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Welding consumables — Tubular cored electrodes for gas-
shielded and non-gas-shielded metal arc welding of high
strength steels — Classification

1 Scope
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ngth and an average impact energy of 27 ] of the all-weld metal.

Subcla
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all-weld metal given in this document.
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[SO 6847, Welding consumables — Deposition of a weld metal pad for chemical analysis

ISO 6947, Welding and allied processes — Welding positions

ISO 13916, Welding — Measurement of preheating temperature, interpass temperature and preheat
maintenance temperature

ISO 14175,
[SO 14344,

Welding consumables — Gases and gas mixtures for fusion welding and allied processes

Welding consumables — Procurement of filler materials and fluxes
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[SO 15792-1, Welding consumables — Test methods — Part 1: Preparation of all-weld metal test pieces and
specimens in steel, nickel and nickel alloys

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 [EC maintain terminology databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

— IEC Elgctropedia: available at https://www.electropedia.org/
4 (Classffication
4.1 General

Classification designations are based upon two approaches to indicate the tensile properties and

properties
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oth classification designations can be used for the product. Annex A gives figures tl
hssification systems are structured. Annex B gives information on composition desig
in the classification system based upon tensile strength and average impact energy of

cation includes all-weld metal properties obtained with a tubular cored electrode and a
as combination as given in 4.2. With the.exception of the symbol for welding pq
pn of gas-shielded tubular cored electrodes'is based on an electrode size of 1,2 mm or;
ifactured, the next largest diameter manufactured and the classification of self-shield
rodes is based on a diameter of 2,4 mm or the largest diameter manufactured if less th|

sification systems

[fication system, A and B, iSsplit into nine parts as given in Table 1.

the impact
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r from the
ems. Then,
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27].
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if this size
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Table 1 — Parts of the classification systems, A and B

. Classification system
Part of classifi-
cation designa- System A System B
tion Classification by yield strength and 47 ] im- Classification by tensile strength and 27 ]
pact energy impact energy
1 T indicates a tubular cored electrode.
2 symbol indicating the strength and elongation of the all-weld metal in the as-welded or post-weld
heat-treated condition (see Table 3).
symbol indicating the impact properties of the |symbol indicating the impact properties of the
all-weld metal (see Table 4 and 5). all-weld metal (see Table 4 and 5).
The symbol “U”, added as an optional supple-
3 mental designator at or near the end ¢f the
complete tubular cored electrode-desjgnation,
indicates that the deposit meet$ anfavierage
optional requirement of 47 J.at the defignated
Charpy test temperature.
4 symbol indicating the chemical composition of |symbol indicating the Gsability charagteristics
the all-weld metal (see Table 6) of the electrode (see Table 8)

5 symbol indicating the type of electrode core (see |symbol indicatingthe welding positign (see
Table 7). Table 9).

6 symbol indicating the shielding gas-(see 5.7)
symbol indicating the welding position (see symbolindicating the classification tgsts were
Table 9). conducted in the:

7 a). )\ as-welded condition (A) or
b) post-weld heat-treated condition|(P)

8 symbol indicating the hydrogen content of the |symbol indicating the chemical compgsition of

deposited metal (see Table 10). the all-weld metal (see Table 6)
9 symbol indicating the post-weld heattreatment |symbol indicating the hydrogen contgnt of the
if this is applied (see 5.10.1). deposited metal (see Table 10).
Electrodes|can be classified under any number of classifications for either or both the as-welde¢l and post-
weld heat-freated condition.
In both systems, the electrode classification shall include all the compulsory section and can Include the
optional sdction, as given in 4.3.
4.3 Comlpulsory and optional sections in classifications
Table 2 gives the compulsory and optional sections in each classification system, A and B.

© IS0 2024 - All rights reserved
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Table 2 — Compulsory and optional sections in classifications

Classification system
Section System A System B
Classification by yield strength and 47 ] im- Classification by tensile strength and 27 ]
pact energy impact energy
symbols for the: symbols for the:
a) type of product (see 5.1); a) type of product (see 5.1);
b) strength and elongation (see 5.2); b) strength and elongation in the as-welded
. _ condition or post-weld heat-treated
¢) impact properties (see 5.3); condition (see 5.2);
dj) chemical composItion (See€ 5.4J; ¢) welding positions for which the electrode is
Compulsdry suitable (see 5.8);
e) type of electrode core (see 5.5);
L d) usability characteristics (see 5.6)
f) shielding gas (see 5.7); and
e) shielding gas (see 5.7);
g) post-weld heat treatment (see 5.10).
f) impact properties (se 5.3); and
g) chemical composition (see 5.4).
symbols for: a) symbol {U” to indicate that the w¢ld metal
a) the welding positions for which the will have'fa.n average of 47 ] impagt energsy aF
Optionall electrode is suitable (see 5.8); and ;}rllfidaSSl ication test temperatur (see 5.3);
b) hyd tent 5.9).
) hydrogen content (see 5.9) b)»" the symbol for hydrogen content (see 5.9).

The designation, compulsory section and any chosen elements

packages and in the manufacturer's literature and datasheets.

5 Symbols and requirements

5.1 Sympol for the product or process

The symbd] for the tubular cored electrodes used in the metal arc welding process is the letter T.

5.2 Symbol for tensile properties of all-weld metal

The symbgls in Table 3 give’the, tensile properties of the all-weld metal, determined in accor

Clause 7.

of the optional section shall e used on

Hance with

© IS0 2024 - All rights reserved
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Table 3 — Symbols for tensile properties of all-weld metal

System A — System B —
Classification by yield strength and 47 ] impact ener- Classification by tensile strength and 27 J impact
8y energy
Minimum . . Minimum Tensile Minimum
Svmbol yield s{‘f:rfllfh ellv(l)l:lzl::lilomnb Svmbol yield strength elongation®
ymbo strength? g 8 ymbo strength? MPa %
MPa %
MPa MPa
55 550 640 to 820 18 59 490 590 to 790 16
62 620 700 to 890 18 62 530 620 to 820 15
69 690 770 to 940 17 69 600 690 to 890 14
79 790 880 to 1080 16 76 680 760 to 960 13
89 890 940to 1180 15 78 680 780 to 980 13
96 960 >1180 14 83 745 830 to 1-030 12
2 Foryield strength, the lower yield (R,;) is used when yielding occurs, otherwise the 0,2 % proof strength (R ,)|is used.
b Gauge lgngth is equal to five times the test specimen diameter.
5.3 Symbol for impact properties of all-weld metal
Table 4 gives the requirements for impact properties of the all-weld metal, determined in accorflance with
Clause 7.

Table 4 — Requirements for impact propebnties of all-weld metal

Symbol

System A —
Classification by yield strength and 47 ] impact
energy

System B —
Classification by tensile strength and 27 J im-
pact energy

See
Table 5

Indicates the temperature at which an impact en-
ergy of 47 ] is achieved under the conditiens given
in Clause 7.

Indicates the temperature at which imppct energy
of 27 J is achieved in the as-welded condition or

in the post-weld heat-treated condition finder the
conditions given in Clause 7.

Three test specimens shall be tested. Only one in-
dividual value can be lower than 47 | but not lower
than 32 ].

lowest and
rded. Two
reater than
can be
average of
ast 27 J.

diately

Five test specimens shall be tested. The
highest values obtained shall be disrega
of the three remaining values shall be g
the specified 27 ] level; one of the three
lower but shall not be less than 20 J. The
the three remaining values shall be at l¢

Addition of the optional symbol U, immg
after the symbol for condition of heat trgatment,
indicates that the supplemental requirement of

47 ] impact energy at the normal 27 ] imjpact test
temperature has also been satisfied. Foif the 47 ]
impact requirement, the number of spedimens
tested and values obtained shall meet the require-

mentors.s5, SyStent A.

When an all-weld metal has been classified for a certain temperature, it automatically covers any higher
temperature in Table 5.

© IS0 2024 - All rights reserved
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Table 5 — Symbol for impact properties of all-weld metal

Temperature for minimum average im-
Symbol pact energy of 47 J2or 27 J b
°C
Z No requirements
Adoryb +20
0 0
2 =20
3 -30
4 -40
5 -50
6 -60
7 =70
8 -80
a  (Classification by yield strength and 47 ] impact energy (see Table 4).
b (Classification by tensile strength and 27 ] impact energy (see
Table 4).

5.4 Symbol for chemical composition of all-weld metal

The symbd
with Claus

P 8.

Is in Table 6 indicate the chemical composition of the all-weld metal, determined in

hccordance

© IS0 2024 - All rights reserved
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5.5 Symbol for type of electrode core - Classification by yield strength and 47 J impact
energy - System A

The symbols in Table 7 indicate the different types of tubular cored electrode relative to their core
composition and slag characteristics. Manufacturers shall provide information on recommended polarity.

Table 7 — Symbol for type of electrode core -
Classification by yield strength and 47 ] impact energy - System A

Symbol Characteristics
R Slow-freezing rutile slag
P Fast-freezing rutile slag
B Basic
M Metal powder
Z Other types

NOTE A description of the characteristics of each of the types
of core is given in Annex C.

5.6 Symbol for usability characteristics of the electrodes - Classification by tensile|strength
and 27 ] impact energy - System B
The symbd]ls in Table 8 indicate the usability characteristics of the electrode.
Table 8 — Usability characteristics -
Classification by tensile strength and 27 ] impact energy - System B
US?blllt y Shielding Operat_mg Transfer | Type of We!d_mg Characteristits
designator gas polarity | of droplet core position?
. . Low spatter loss, flat to slightly convex
T1 Required DC (+) Spray type |~ Rutile Oor1l bead and high depositiof, rates
Slightly convex bead, a thin slag with-
P out completely covering the weld
T5 Required DC(+) Glagnlar lee_ fluo Oorl bead, good impact properties and hot
type ride .
and cold crack resistancg compared
with “T1”
Notre- Small Not speci- High deposition rates and excellent
T7 : DC.(#) droplet to sp Oor1 gh cep :
quired fied resistance to hot cracking
spray type
Notre- Small Not speci- Very good low-temperature impact
T8 ; DC (-) droplet or sP Oorl y 80 p p
quired fied properties
spray type
Not recommended on thicknesses
Not re- . Not speci- greater than 19 mm without main-
s quired pC() Spray type fied Oorl taining preheat and intg¢rpass tem-
pm'nhn'p control
Very fine -
T15 Required DC (+) droplet Metal Oorl .Core consisting of F“?tal alloys and
iron powder, and minimal slag cover
spray type
TGb As agreed between purchaser and supplier

a  See Table 5B.

b For electrodes that are not covered by any current usability designator.

NOTE A description of the usability characteristics of the electrodes is given in Annex D.

© IS0 2024 - All rights reserved
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5.7 Symbol for shielding gas

The symbols for shielding gases shall be in accordance with ISO 14175, except that the symbol NO shall be

used for no

n-gas shielded tubular cored electrodes.

5.8 Symbol for welding position

The symbols in Table 9 indicate the positions for which the electrode is suitable for classification to
[SO 18276-A (System A) or ISO 18276-B (System B).

Table 9 — Symbols for welding position?

Svstem A Sustem
Symbol Classificationlby yield strength and | Classification l;y tens?le strength and
47 ] impact energy 27 J impact energy

0 — PA and PB

1 PA, PB, PC, PD, PE, PF and PG PA, PB, PC, PD, PE, PF o1, PG, or both

2 PA, PB, PC, PD, PE and PF —

3 PA and PB -

4 PA —

5 PA, PB and PG —

a

P

PH
PH

Key

Welding positions given in the Key are in accordance with ISO 6947,

PA flat position

PB horizontal vertical position

horizontal position

PI) horizontal overhead position

overhead position

vertical up position

PG vertical down position

NOPTE A dashindicates not applicable.

5.9 Symbol for hydrogen cortent of deposited metal

The symbdls in Table 10 indic¢ate the hydrogen content determined in accordance with the meth
ISO 3690. Annex E gives additional information on hydrogen content.

Table 10 — Symbol for hydrogen content of deposited metal

pd given in

Hydrogen content
Symbol max.
in ml/100 g of deposited metal
H5 5
H10 10
H15 15

When the hydrogen symbol is included in the designation, the manufacturer shall state in its literature what
restrictions need to be placed on the conditions of storage and on current, arc voltage, electrode extension,
polarity and shielding gas to remain within this limit.

© IS0 2024 - All rights reserved
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bol for conditions of post-weld heat treatment

5.10.1 Classification by yield strength and 47 ] impact energy - System A

The letter T indicates that strength, elongation and impact properties in the classification of the all-weld
metal fulfil the classification criteria after a post-weld heat treatment. The post-weld heat-treated conditions

shall be as

specified in 7.4.1.

5.10.2 Classification by tensile strength and 27 ] impact energy - System B

Ifthe electrode has been classified in the as-welded condition, the symbol A shall be added to the classification.
If the electrode has been classified in the post-weld heat-treated condition, the conditions of the post-weld

heat treat
electrode N

as been classified in both condlitions, the symbol AP shall be added to the classificatio

6 Rounding procedure

Actual tesf
obtained b
be convert
requireme

values obtained shall be subject to ISO 80000-1:2022, B.3, Rule A. Ifithé measured
y equipment calibrated in units other than those of this document;the measured v
ed to the units of this document before rounding. If an average.¥alue is to be comp
ts of this document, rounding shall be done only after calculating the average. TH

results shalll fulfil the requirements of the appropriate table for the classification under test.

7 Mech|

7.1 Gen

Tensile and
heat-treatd

atype

al?2n
largesf

weldin

anical tests

bral

impact tests shall be carried out on the weld@metal in the as-welded condition or in th
d condition using:

1,3 all-weld metal test assembly in deéeordance with ISO 15792-1;

hm electrode in the case of gas-shielded electrodes or, if this size is not manufacturg
diameter manufactured;

a 2,4 mm electrode in the case of self-shielded electrodes, or the largest size manufactured ifless th

g conditions and PWHT conditions as described in 7.2, 7.3, and 7.4.1 or 7.4.2

When diffyisible hydrogen.témoval treatment is specified by the manufacturer, it shall be car

accordancd

with ISO 15792-1.

7.2 Preheating:and interpass temperatures

The prehe;

ion. If the
n.

values are
alues shall
ired to the
e rounded

e post-weld

d, the next

1an 2,4 mm;

ried out in

ting and interpass temperatures required for each classification system, A and B, a

re given in

Table 11.

© IS0 2024 - All rights reserved
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Table 11 — Preheating and interpass temperatures

Welding can start without preheat.

System A - System B -
Condition Classification by yield strength and Classification by tensile strength and
47 ] impact energy 27 J impact energy
Preheating Not required. Shall be selected for the appropriate weld metal

type from Table 12.

Interpass temper-
ature

Welding of the all-weld metal test piece shall be
executed in a temperature range from 120 °C to
180 °C, with the exception of the first layer in the
test piece, which may be welded without preheating.

The interpass temperature shall not exceed 180 °C.
If, after any pass, this interpass temperature is

Shall be selected for the appropriate weld metal
type from Table 12.

Welding shall continue until the maximum interpass
temperature given in Table 12 has been reached.
If, after any pass, this interpass temperature is
exceeded, the test assembly shall be cooled in

exceeded, the test assembly shall be cooled in air
to atemperature within the limits of the interpass
temperature.

air to a temperature within the limits indicated.
If below the interpass temperdturg, reheat to
within the limits.

with ISO 13916.

The tempergtures shall be measured using temperature indicator crayons, surface thermometers or thepmocouples i

haccordance

7.3 Pass

The proced
Table 13.

Table 12 — Preheating and interpass temperaturesy-
Classification by tensile strength and 27 J impact energy~ System B

Svmbol f Preheat Interpass

ympbo® tor temperature température

composition
°C °C
All except G 100 min 150 £ 15
Preheat and interpass tempera-
G ture shallbe-as agreed between
purchaser and supplier

sequence

ures used for the welding of multi-rnun test assemblies shall conform to the requirements given in

© IS0 2024 - All rights reserved
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Table 13 — Pass and layer sequence

System B -

System A - iee s . .
Classification by yield strength and 47 ] impact energy Classification by tens;feig;ngth and 27 J impact

Passes per layer . } Required Passes per layer

Diameter ] No. of We:.((ialnntgcbur Diameter average . . No. of

mm First Other layers mm heat input First Other layers
layer layers A kJ/mm layer layers

09to1,2 lor2 2to4 6to9 240 to 280 g’g 0,8to 1,4 lor2 2or3 6to9

1,4t0 2,0 lor2 2to4 5to 8 290 to 350 11’(2) 1,0to0 2,0 lor2 2or3 6to9

— — — — — 1,4

16 1,0to 2,2 lor2 2 0r 3 5to 8

— — — — — 2,0 1,4to0 2,6 lor2 2 or 3 5to 8

— — — — — 2,4 1,6to 2,6 1 on2 2or3 4to8

— — — — — 2,8 2,0to0 2,8 1. or 2 2or 3 4t07

— — — — — 3,2 2,210 3,0 lor2 2 4t07

a  The welfling voltage will depend on the choice of shielding gas.

b The contact tube distance shall be 20 mm * 2 mm.

¢ The findl layer can have up to four passes.

NOTE

A dpsh indicates not applicable.

7.4 Post

-weld heat treatment (PWHT) condition

7.4.1 Classification by yield strength and 47 ] impact energy - System A

Test assen]

blies made with electrodes classifiedsin’the PWHT condition shall be heat treated at 560 °C to

600 °C for 1 h. The test assembly shall be left in‘the furnace to cool down to 300 °C. The heating rafe shall not

exceed 28(

7.4.2 (I3

°C per hour and the cooling rate-shall not exceed 195 °C per hour.

issification by tensile strength and 27 J impact energy - System B

Test assemplies made with electrodes classified in the PWHT condition shall be heat treated at (620 + 15) °C

for 1 h min
in it. The h
hour. Whel
temperatu
furnace at

8 Chen

ical analysis

. The furnace shall be at a temperature not higher than 315 °C when the test assembly is placed
pating rate, from.that point to the (620 * 15) °C holding temperature, shall not exceed|280 °C per
1 the holding time’has been completed, the assembly shall be allowed to cool in the f§irnace to a
e below 315 2C at a rate not exceeding 195 °C per hour. The assembly can be removed from the
hny temperature below 315 °C and allowed to cool in still air to room temperature.

Chemical analysis can be performed on any suitable all-weld metal test specimen. The referee method for
preparation of the specimen shall be ISO 6847. Any analytical technique may be used, but in cases of dispute
reference shall be made to established published methods.

9 Retesting

If any test fails to meet the requirement, it shall be repeated twice. The results of both retests shall meet
the requirement. Specimens for the retest may be taken from the original test assembly or from a new test
assembly. For chemical analysis, retesting 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 document for that classification.

14
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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.

10 Technical delivery conditions

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

11 Exan

11.1 Gen

The design

ptesofdesigmations

bral

ation of the tubular cored electrode shall follow the principles given in 112,11.3,11.4

and 11.5.

11.2 Example 1 - Classification by yield strength and 47 ] impact energy - System A

A tubular ¢ored electrode (T) for gas-shielded metal arc welding deposits a weld metal with 4§ minimum
yield strength of 620 MPa (62) and a minimum average impact energy,of 47 ] at =50 °C (5) in thd as-welded
condition gdnd has a chemical composition of 1,7 % Mn, 1,4 % Ni (Mn4;5Ni). The electrode with a basic type
of core (B)|was tested under mixed gas (M21) and can be used in all'positions (1). Hydrogen, determined in
accordance with ISO 3690, does not exceed 5 ml/100 g of deposited metal (H5).
The designation will be:
I1SO 18276-A - T62 5 Mn1,5Ni BM21 1 H5
Compulsor}y section:
ISO 18276;A=T62 5 Mn1,5Ni B M21

where

ISO 18276-A  is the number of this document, with classification by yield strength and 47 ] impact

energy;

T designatesa tubular cored electrode/metal arc welding (see 5.1);

62 are-the strength properties (see Table 3);

5 are the impact properties (see Table 5);

Mn1,5Ni is thechemical composition of all-weld metal (see Table 6);

B isthe type of electrodecore (acc Tabte 7),

M21 is the shielding gas (see 5.7);

1 is the welding position (see Table 9);

H5 is the hydrogen content (see Table 10).

11.3 Example 2 - Classification by tensile strength and 27 J impact energy - System B

A tubular cored electrode (T) for gas-shielded metal arc welding deposits a weld metal with a minimum
tensile strength of 690 MPa (69) and a minimum average impact energy of 27 ] at =50 °C (5) in the as-welded
condition (A). The symbol “U”, added as an optional supplemental designator, indicates that the deposit

© IS0 2024 - All rights reserved
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also meets a minimum optional requirement of 47 ] at the designated Charpy test temperature (=50 °C).
The electrode with a usability designator (T5) was tested using Ar + 20 % CO, (M21) and can be used in
all positions (1). The weld deposit has a chemical composition of 1,7 % Mn, 1,4 % Ni (N3M1). Hydrogen,
determined in accordance with ISO 3690, does not exceed 5 ml/100 g of deposited metal (H5).

The designation will be:
ISO 18276-B - T695T5-1M21A-N3M1-UH5
Compulsory section:

ISO 18276-B - T695T5-1M21A-N3M1

where
ISO 18276-B  is the number of this document with classification by tensile strength and.27 ] impact
energy;
T designates a tubular cored electrode/metal arc welding (see 5.1);
69 are the tensile properties (see Table 3);
5 are the impact properties, 27 ] minimum (see Table 5);
T5 is the usability designator (see Table 8);
1 is the welding position (see Table 9);
M21 is the shielding gas (see 5.7);
A designates tested in the as-welded condition;
N3M1 is the chemical composition of al:weld metal (see Table 6);
U (optional designator) indicates that weld deposit in the as-welded condition ill have
impact properties of 47-Jminimum at the classification test temperature (se¢ Table 4);
H5 is the hydrogen corntent (see Table 10).
11.4 Example 3 - Classificationby yield strength and 47 ] impact energy - System A
A tubular ¢ored electrode (T)for gas-shielded metal arc welding deposits a weld metal with 4 minimum

yield strength of 890 MPa-(89) and a minimum average impact energy of 47 | at =20 °C (2) in thd as-welded
condition dnd has a chemical composition of 2 % Mn, 2 % Ni, 0,5 % Cr and 0,5 % Mo. The electijode with a
metal powder type ofieore (M) was tested under mixed gas (M21) and can be used in all positjons except
vertical ddqwn (2)~Hydrogen, determined in accordance with ISO 3690, does not exceed 5 ml/100 g of
deposited metak¢H5).

The designation will be:

ISO 18276-A - T89 2 ZMn2NiCrMo M M21 2 H5
Compulsory section:

ISO 18276-A - T89 2 ZMn2NiCrMo M M21

© IS0 2024 - All rights reserved
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where

ISO 18

T
89
2
Z

Mn2NjCrvo {5 the nominal chemicat composition of all-wetd metal ( 1abie 6J); . |

M
M21
2
H5

11.5 Example 4 - Classification by tensile strength and 27 ] impact energy - System

A tubular
tensile strd
condition

meets a m
electrode ¥
used in all
S,0,5% N
exceed 5 m

The design

Compulsor

where

ISO 18

ISO 18276:2024(en)

276-A  is the number of this document with classification by yield strength and 47 ]

energy;

designates a tubular cored electrode/metal arc welding (see 5.1);
are the strength properties (see Table 3);

are the impact properties (see Table 5);

is the chemical composition of all-weld metal not specified (see Table 6);

is the type of electrode core (see Table 7);
is the shielding gas (see 5.7);
is the welding position (see Table 9);

is the hydrogen content (see Table 10).

tored electrode (T) for gas-shielded metal arc welding ‘deposits a weld metal with 4§
ngth of 690 MPa (69) and a minimum average impact energy of 27 J at =50 °C (5) in ths
A). The symbol “U”, added as an optional supplemental designator, indicates that the d
inimum optional requirement of 47 ] at the desighated Charpy test temperature (-}
vith a usability designator (T15) was tested uising Ar + 5 < CO, to </=15 CO, (M20)
positions (1). The weld deposit has a chemi¢al composition with a minimum of 1,75 %
, 0,30 %Cr, 0,20 % Mo, 0,10 % V (G). Hydrogen, determined in accordance with ISO 369
1/100 g of deposited metal (H5).

ation will be:
ISO 18276-B - T695T15-1M20A-G-UH5
y section:

ISO 18276-B - T695T15-1M20A-G

276-B _Asthe number of this document with classification by tensile strength and 27

energy;

designates a tubular cored electrode/metal arc welding (see 5.1);

impact

B

minimum
as-welded
eposit also
0 °C). The
and can be
Mn, 0,8 %
0, does not

] impact

69

T15

M20

are the tensile properties (see Table 3);

are the impact properties, 27 | minimum (see Table 5);
is the usability designator (see Table 8);

is the welding position (see Table 9);

is the shielding gas (see 5.7);

designates tested in the as-welded condition;

© IS0 2024 - All rights reserved
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is the chemical composition of all-weld metal (see Table 6);

(optional designator) indicates that weld deposit in the as-welded condition will have
impact properties of 47 ] minimum at the classification test temperature(see Table 4);

is the hydrogen content (see Table 10).

© IS0 2024 - All rights reserved
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Annex A
(informative)

Classification systems

A.1 1SO 18276-A
The ISO 18276 classification system for tubular cored electrodes based upon yield strength and 47 ]
minimum 1'|mpact strength (System A) is shown in Figure A.1.

A.2 1SO(18276-B

The ISO 18276 classification system for tubular cored electrodes based upon ténsile strength and 27 |
minimum jmpact strength (System B) is shown in Figure A.2.

© IS0 2024 - All rights reserved
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Compulsory classification designators?®

ISO specification number. The "A" in the final position indicates
classification by yield strength and 4 7 ] impact requirement.

Designates a tubular cored electrode (see 5.1) .

Yield strength designator. For electrodes suitable for multi-run welding,
the symbol "55, 62, 69, 79 or 89" is used to indicate a minimum yield
strength of 550 MPa, 620 MPa, 690 MPa, 790 MPa or 890 MPa,
respectively (see Table 3).

L . . . o

at or above which the impact strength of the weld metal meets or exceeds 47\.
The letter "A" is used to indicate a test temperature of+ 20 °C. The letter,“Z"
indicates that there are no impact requirements (see Table 5).

Chemical composition designator. Indicates composition of
all-weld metal (see Table 6).

Designator for type of electrode core. The symbaols "R, P, B, Mand Z"
are used to indicate rutile, slow-freezing slag, rutile, fast-freezing
slag, basic, metal powder (metal core electrodes), and other types,
respectively (see Table 7).

Shielding gas designator (see 5.7).

_I__ Designates post-weld heat'treatment (see 5.10.1).

ISP 18276-AT XX X XXX X X X HX T
Optional supplemental designators®

Diffusible hydrogen designator. "H5, H10 or H15" is used to indicate a
maximunt diffusible hydrogen content of 5 ml/100 g, 10 ml/100 gor 15 ml/10p g
of deposited metal, respectively (see Table 10).

Positionality designator. The symbol "1, 2, 3, 4 or 5" indicates the
welding position(s) for which the electrode is suitable (see Table 9).

The cdmbination of thesg-designators constitutes the tubular cored electrode classification.
These|designators are‘optional and do not constitute part of the tubular cored electrode classification.

Figure A.l — Classification system for tubular cored electrodes based upon yield strength and 47 ]
minimum impact energy - System A
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ISO 18276:2024(en)

Compulsory classification designators®

ISO specification number. The "B" in the final position indicates
classification by tensile strength and 27 ] impact requirements.

Designates a tubular cored electrode (see 5.1).

Tensile strength desigator. Two digits are used to indicate the
minimum tensile strength (when multiplied by 10 MPa) of the weld
metal when the weld is made in the manner prescribed by this
specification (see Table 3).

Charpy V-Notch impact strength desigator. Indicates a temperature
in °C at or above which the impact energy of the weld metal

—

ISO

a The cd
b These

 8276-B-T XX X TX-X X X-XXX-U HX

meets or exceeds 27 J. The letter "Y' is used to indicate a test
temperature of+ 20 °c (see Table 5).

Usability designator. This designator is "T1, T5, T7, T8, T11 or T15";

or "TG". The designator refers to the usability of the electrode ayith
requirements for polarity and general operating characteristics

(see Table 8). The designator "TG" indicates that the polarity‘and general
operating characteristics are not specified.

Positionality designator. This designator is eithef"0" or "1".
It indicates the position of welding for whigh the'electrode is
intended. "0" is for flat and horizontal positions only. "1" is
for all positions (see Table 9).

Shielding gas designator. Indicates-the type of shielding gas used
for classification (see 5.7 ).

Designates the condition of heat treatment of the test specimens on
which the tests were-conducted: "A" for as-welded condition, "
P" for post-weld heat-treated condition (see 5.10.2).

Chemicakcomposition designator. Indicates chemical
composition of all-weld metal (see Table 6).

Optional supplemental designators®

Diffusible hydrogen designator. "H5 H10 or H15" is used to indicate a maximun
diffusible hydrogen content of 5 ml/100 g, 10 ml/100 g or 15 ml/100 g of depd
metal, respectively (see Table 10).

The "U" indicates that the weld deposit will also meet a 47 ] average impact en
requirement at the classification test temperature. (see Table 4).

mbination of these designators constitutes the tubular cored electrode classification.

designators are optional and do not constitute part of the tubular cored electrode classification.

h
sited

rgy

Figure A.2 — Classification system for tubular cored electrodes based upon tensile strength and 27 ]
minimum impact energy - System B
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