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Foreword

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

This 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 column 3 of Table 1A or Table 1B.

N netlbhat 1 maachaxrical o Sk £ 1l cazald o] & £ caaniiaa oo 23 A+ cla 3fxz 43 b l d
Ot\, LITAdU LIIC 11 uIiidIilnicdalr }Jl Ul.l\,l LICO Ul diIIvviliIUu I1ItidIl tL ot Dl.l\,\'llll\,lls) Uuotu Lo Llaooll)’ Y u ar Core
electirodes will differ from those obtained with production joints because of differepces in welding
procedure such as electrode size, width of weave, welding position and parent metal ¢ompgsition.

The tlassification in accordance with system A is mainly based on EN 12535[M4.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

str

ength steels — Classification
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$ubclauses and tables which carry the suffix letter “A” are applicable only to tubular core

$ubclauses and tables which carry the suffix letter “B* are applicable only to tubular core

dpplicable to all tubular cored electrodés—classified under this document.

Normative references

document specifies the requirements for classification of tubular cored electrodes wit

shield for metal arc welding of high-strength steels in the as-welded conditien ‘or
heat-treated condition with a minimum yield strength higher than 550 MPa or‘d,mini
gth higher than 590 MPa. One tubular cored electrode can be tested and classified w|
ding gases, if used with more than one.

document is a combined specification providing classification utilizing a system bas
strength and an average impact energy of 47 ] of the all-weld metal; or utilizing a sy
the tensile strength and an average impact energy of 27 J of thetall-weld metal.

lassified under the system based upon the yield strength and an average impact enef
he all-weld metal given in this document.

lassified under the system based upon the tensile strength and an average impact ene
he all-weld metal given in this document.

ubclauses and tables which do not have either the suffix letter “A” or the suffix l¢g

Fecognized that the operating characteristics of tubular cored electrodes can be mod
f pulsed current but, for the purposes of this document, pulsed current is not used for
lectrode classification.

following docunients are referred to in the text in such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted referenceés, the latest edition of the referenced document (including any amendme

44, Welding consumables — Technical delivery conditions for filler materials and fluxe
Lict,dimensions, tolerances and markings

h or without
in the post-
mum tensile
ith different

ed upon the
'stem based

d electrodes
gy of 47 | of

d electrodes
rgy of 27 ] of

tter “B” are

lified by the
letermining

heir content
applies. For
hts) applies.

s — Type of

dalliod nyacaccac

ISO 3

antyarmta armcu-prottssts

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

ISO 6947:2011, Welding and allied processes — Welding positions

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

ISO 14175, Welding consumables — Gases and gas mixtures for fusion welding and allied processes

ISO 14344, Welding consumables — Procurement of filler materials and fluxes

[SO 15792-1:2000, Welding consumables — Test methods — Part 1: Test methods for all-weld metal test

speci

© ISO

mens in steel, nickel and nickel alloys. Amended by ISO 15792-1:2000/Amd 1:2011

2017 - All rights reserved


https://standardsiso.com/api/?name=dd29f81c60bfaba5f89c7ba5f14a1d41

ISO 18276:2017(E)

ISO 80000-1:2009, Quantities and units — Part 1: General. Corrected by ISO 80000-1:2009/Cor 1:2011

3 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

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

4 C(Classification

Classificatign designations are based upon two approaches to indicate the tensile/prepertieq and
the impact [properties of the all-weld metal obtained with a given electrode. The two designation
approachesjinclude additional designators for some other classification requirements, but not all, as
will be cleai| from the following subclauses. In most cases, a given commercial ptoduct can be clasgified

under both $ystems. Then, either or both classification designations can be used’for the product.

The classififation includes all-weld metal properties obtained with atubular cored electrodg and
appropriate| shielding gas combination as given below. With the excéption of the symbol for welding
position, the classification of gas-shielded tubular cored electrodes(is based on an electrode sigze of
1,2 mm or, if this size is not manufactured, the next larger diametermanufactured and the classifichtion
of self-shielfled tubular cored electrodes is based on a diameter of 2,4 mm or the largest diameter

manufacturpd if less than 2,4 mm.

4.1A Classification by yield strength and
47 ] impact|energy

The classifigation designation is divided into
nine parts:

1) the first part (T) indicates a tubular.cered
electrode;

2) the secdnd part gives a symbolindicating
the strength and elongation of.the all-weld metal
in the as-welded or post-weld’heat-treated condi-

tion (see Table 1A);

3) the thirf partgives a symbol indicating
the impact preperties of the all-weld metal (see

41B Classification by tensile strength apd
27 ] impact energy

The classification designation is divided intd
nine parts:

1) the first part (T) indicates a tubular cored
electrode;

2) the second part gives a symbol indicatinlg
the strength and elongation of the all-weld
metal in either the as-welded or the post-we|d
heat-treated condition (see Table 1B);

3) the third part gives a symbol indicating
the impact properties of the all-weld metal (see

Table 2);

4) the fourth part gives a symbol indicating the
chemical composition of the all-weld metal (see
Table 3A);

5) the fifth part gives a symbol indicating the
type of electrode core (see Table 4A);

Tahle 2) The symhal “1I”, added as an aptionial
supplemental designator at or near the end of
the complete tubular cored electrode designa-
tion, indicates that the deposit meets an average
optional requirement of 47 | at the designated
Charpy test temperature;

4) the fourth part gives a symbol indicating the
usability characteristics of the electrode (see
Table 4B);

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

© ISO 2017 - All rights reserved
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6) the sixth part gives a symbol indicating the
shielding gas (see 5.6);

7) the seventh part gives a symbol indicating
the welding position (see Table 5A);

8) the eighth part gives a symbol indicating the
hydrogen content of the deposited metal (see
Table 6);

IS0 18276:2017(E)

6) the sixth part gives a symbol indicating the

shielding gas (see 5.6);

7) the seventh part gives a symbol i
whether the classification tests were
in the as-welded condition (A) or the
heat-treated condition (P);

ndicating
conducted
post-weld

8) the eighth part gives a symbol indicating the

chemical composition of the all-weld
Table 3B);

metal (see

9) the ninth part gives a symbol indicating
the post-weld heat treatment if this is applied
(see p.9A).

9) the ninth part gives a symbolind
hydrogen content of the deposited m
Table 6).

Elecqfrodes may be classified under any number of classifications for either orboth the as

post{weld heat-treated condition.

In bath systems, the electrode classification shall include all the compulsory section and

the gptional section, as outlined below.

4.2A] Compulsory and optional sections in
the dlassification by yield strength and 47 ]
impact energy

a) (ompulsory section

This|section includes the symbols for the type of
product, the strength and elongation, the impact
propgrties, the chemical composition, the type
of el¢ctrode core, the shielding gas and thé-post-
weld|heat treatment, i.e. the symbols defined in
5.1,

b) (Qptional section

This|section includes the-symbols for the weld-
ing positions for which’the electrode is suitable
and the symbol fer-hydrogen content, i.e. the
symbols defined(in 5.7 and 5.8.

4.2B Compulsory and optional se
the classification by tensile streng
impact energy

a) Compulsory section

This section includes the symbols for

icating the
ptal (see

twelded and

may include

ctions in
th and 27 ]

the type

of product, the strength and elongation in the

as-welded condition or post-weld heat
condition, the welding positions for w
electrode is suitable, the usability cha
the shielding gas, the impact propertig
chemical composition, i.e. the symbolj{

b) Optional section

This section includes the symbol “U”
that the weld metal will have an aver
impact energy at the classification te
ature and the symbol for hydrogen c
the symbol “U” defined in 5.3B and t}
defined in 5.8.

-treated
hich the
racteristics,
bs and the

5.7 and 5.9B.

to indicate
age of 47 |
5t temper-
ntent, i.e.
le symbols

The designation, compulsory section and any chosen elements of the optional section, shall be used on

packages and in the manufacturer’s literature and data sheets.

5 Symbols and requirements

5.1 Symbol for the product/process

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

© IS0 2017 - All rights reserved
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5.2 Symbol for tensile properties of all-weld metal

The symbol in Table 1A or Table 1B indicates the yield strength, tensile strength and elongation of the
all-weld metal, determined in accordance with Clause 6.

Table 1A — Symbol for tensile properties
of all-weld metal (classification by yield
strength and 47 ] impact energy)

Table 1B — Symbol for tensile properties
of all-weld metal (classification by tensile
strength and 27 J impact energy)

Minimum Tensi Minimum Minimum | Tensile | Minimum
. ensile .
yield trensth elonga- yield strength | elonga-
Symbol strengtha streng tionb Symbol strengtha tionb
MPa MPa
MPa % MPa %
640 to 820 59 490 590 to 790 16
55 550 700 to 890 18 62 530 620 to 820 15
62 620 770 to 940 18 69 600 690,t0°890 14
69 690 17
79 790 818(?8t8 16 70 080 S 13
89 890 940 15 78 080 R 13
to 830 to
1180 83 745 1030 12
a  Foryield strength, the lower yield (ReL) is a  Foryieldstrength, the lower yield (ReL) if
used when yielding occurs, otherwise the 0,2 % used when'yielding occurs, otherwise the 0/2 %
proof strength(Rpo,2) is used. proof stfength (Rpo,2) is used.
b Gauge length is equal to five times the test b Gauge length is equal to five times the tept
specimen djameter. specimen diameter.

5.3 Symbol for impact properties of all-weld metal

5.3A C(lasgification by yield strength and
47 J impact|energy

5.3B C(lassification by tensile strength and
27 J impact energy

The symbols in Table 2 indicate thetemperature
at which an impact energy of 47 Jis achieved
under the canditions given in GlauSe 6.

The symbols in Table 2 indicate the temperal
ture at which impact energy of 27 | is achievpd
in the as-welded condition or in the post-weld
heat-treated condition under the conditions

Three test specimens shallbe-tested. Only one ) .
given in Clause 6.

individual vplue may bedower than 47 ] but not
lower than 32 ]. Five test specimens shall be tested. The lowgst
and highest values obtained shall be disregard-
ed. Two of the three remaining values shall he

greater than the specified 27 ] level, one of the

20 J. The average of the three remaining values
shall be at least 27 J.

The addition of the optional symbol U, immedi-
ately after the symbol for condition of heat treat-
ment, indicates that the supplemental require-
ment of 47 | impact energy at the normal 27 ]
impact test temperature has also been satisfied.
For the 47 | impact requirement, the number of
specimens tested and values obtained shall meet
the requirement of 5.3A.

When an all-weld metal has been classified for a certain temperature, it automatically covers any higher
temperature in Table 2.

4 © IS0 2017 - All rights reserved
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Table 2 — Symbol for impact properties of all-weld metal

Temperature for minimum average
Symbol impact energy of 47 Jaor 27 J b
°C
7 No requirements
A3oryYb +20
0 0
2 -20
§] -30
4 -40
5 -50
6 - 60
7 -70
8 - 80
a  (lassification by yield strength and 47 ] impact energy'(see 5.3A).
b Classification by tensile strength and 27 ] impact energy (see 5.3B).

5.4 | Symbol for chemical composition of all-weld metal

The gymbols in Table 3A or Table 3B indicate the chemical composition of the all-weld metal,|determined
in acfordance with Clause 7.

© IS0 2017 - All rights reserved 5
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5.5 Symbol for type of electrode core or the usability characteristics of the electrodes

5.5A (lassification by yield strength and

47 ] impact

energy

The symbols in Table 4A indicate the different

types of tubular cored electrode relative to their
core composition and slag characteristics. Man-

ufacturers shall provide information on recom-
mended polarity.

5.5B C(lassification by tensile strength and
27 ] impact energy

The symbols in Table 4B indicate the usability
characteristics of the electrode.

Table 4A — Symbol for type of electrode core (classification by yield strength and 47|]
impact energy)
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.
Table 4B — Usability characteristics (classification by tensile strength and 27 J impact energy)
Usability | | Shielding | Operating | Transfer | Type of-* Welding Characteristics
designatof gas polarity |ofdroplet| core positiona
. . Low spatter loss, flat to slightly con-
T1 Required DC (+) Spray type| Rutile Oor1l vex bead and high deposition fates
Slightly convex bead, a thin|slag
Globuls? | Lime-fluo- without completely covering the
T5 Required DC (+) Noe ride Oor1l weld bead, good impact properties
yp and hot and cold crack resistlance
compared with “T1”
Notre- Small Not speci- High deposition rates and excgllent
7 quired DCE) Sd;:al;li;g; fied Oorl resistance to hot cracking
Small . .
T8 Notre- DC () droplet or Not speci- 0or1 Very good low-temperature imppact
quired fied properties
spray type
Not recommended on thickmpess-
Notre- . Not speci- es greater than 19 mm wit}lout
Ti1 quired DC(-) Spray type fied Oorl maintaining preheat and inteypass
temperature control
Very fine -
T15 Required DC (+) droplet Metal Oor1 Core consisting ofr_n(.atal alloys and
spray type iron powder, and minimal slag cover
TGb As agreed between purchaser and supplier
NOTE A description of the usability characteristics of the electrodes is given in Annex D.
a  SeeTable 5B.
b For electrodes that are not covered by any currently defined usability designator.
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5.6 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 non-gas shielded tubular cored electrodes.

5.7 Symbol for welding position

The symbols in Table 5A or Table 5B indicate the positions for which the electrode is suitable for
classification to ISO 18276-A or ISO 18276-B.

Table 5A — Symbol for welding position

Table 5B — Symbol for welding

(dlassification by yield strength and 47 ]

(classification by tensile strengt

impact energy)

impact energy)

position
h and 27 ]

Symbol Welding positionsa Symbol Welding positionsa
1 PA, PB, PC, PD, PE, PF and PG 0 PAand PB
2 PA, PB, PC, PD, PE and PF 1 PA, PB, PG, PD, PE, PF or PG, or both
3 PA and PB a PA = Flat position
4 PA PB = Horizontalvertical position
PC = Horizoental position
> PA, PB and PG PD = Horlizontal overhead positior
a PA = Flat position PE = Qverhead position
PB = Horizontal vertical position PF.=Vertical up position
PC = Horizontal position PG = Vertical down position
PD = Horizontal overhead position . _
PE = Overhead position [waccordance with ISO 6947:2011.
PF = Vertical up position
P(; = Vertical down position
In ag¢cordance with [SO 6947:2011.
5.8 | Symbol for hydrogen content.of deposited metal
The §ymbols in Table 6 indicate the hydrogen content determined in accordance with the nfethod given
in ISP 3690.

Table.6 — Symbol for hydrogen content of deposited metal

Hydrogen content

Symbol max.
in ml/100 g of deposited metal
H5 5
H10 10

114
1110

1.
1J

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 2017 - All rights reserved


https://standardsiso.com/api/?name=dd29f81c60bfaba5f89c7ba5f14a1d41

ISO 18276:2017(E)

5.9 Symbol for conditions of post-weld heat treatment

5.9A (lassification by yield strength and 47 )
impact energy

The letter T indicates that strength, elonga-
tion 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 7Z.3A.

5.9B C(lassification by tensile strength and
27 ] impact energy

If the electrode has been classified in the as-weld-
ed condition, the symbol A shall be added to the
classification. If the electrode has been classified
in the post-weld heat-treated condition, the con-
ditions of the post-weld heat treatment shall be as
specified in 7.3B, and the symbol P shall be added

6 Rounding procedure

to the classification. If the electrode has beén
classified in both conditions, the symbol.AP shall
be added to the classification.

Actual test yalues obtained shall be subject to ISO 80000-1:2009, B.3, Rule A. If the'measured valugs are
obtained by|equipment calibrated in units other than those of this document, the measured valuesishall
be converted to the units of this document before rounding. If an average valite is to be compared tp 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.

7 Mechanical tests

Tensile and|impact tests shall be carried out on the weld\metal in the as-welded condition or if the
post-weld heat-treated condition using a type 1.3 all<weld metal test assembly in accordance |with
[SO 15792-]1, using a 1,2 mm electrode in the case of gas-shielded electrodes or, if this size i§ not
manufacturgd, the next larger diameter manufactured, and 2,4 mm in the case of self-shi¢lded
electrodes, pr the largest size manufactured_if-less than 2,4 mm, and welding conditions and PWHT

conditions ds described in 7Z.1A or 7.1B, 7.2, and7.3A or 7.3B

When diffugible hydrogen removal treatment is specified by the manufacturer, it shall be carried qut in

accordance with ISO 15792-1.

7.1 Preheating and interpass temperatures

7.1A Clasdification by yield strength and 47 ]
impact energy

Welding of the all-weld metal test specimen shall
be executed|in a temperature range from 120 °C
to 180 °C, wjith-the exception of the first layer in

7.1B Classification by tensile strength and
27 ] impact energy

Preheating and interpass temperatures shall
be selected for the appropriate weld metal type
from Table 7B. The preheating and interpass

the test assembly which may be welded without
preheat. The interpass temperature shall be
measured using temperature indicator crayons,
surface thermometers or thermocouples in
accordance with ISO 13916.

The interpass temperature shall not exceed
180 °C. If, after any pass, this interpass temper-
ature is exceeded, the test assembly shall be
cooled in air to a temperature within the limits
of the interpass temperature.

10

Temperature snatl be measured Using tempera-
ture indicator crayons, surface thermometers or
thermocouples in accordance with ISO 13916.

The interpass temperature shall not exceed the
maximum temperature indicated in Table 7B.

If, after any pass, this interpass temperature is
exceeded, the test assembly shall be cooled in
air to a temperature within the limits indicated.
If below the interpass temperature, reheat to
within the limits.
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Table 7B — Preheating and interpass temperatures (classification by tensile strength and 27 |

impact energy)

Preheat Interpass
Symbol for temperature | temperature
composition
°C °C
All except G 100 min 150 £ 15
Preheat and interpass tempera-
G ture shall be as agreed between

purchaser and supplier.

7.2 | Pass sequence
The procedures used for the welding of multi-run test assemblies shall conform-to ‘the r¢quirements
given in Table 8A or Table 8B.
Table 8A — Pass and layer sequence (classifica- Table 8B — Pass and layer sequence|(classifica-
tion by yield strength and 47 ] tion by tensile strength and 27 J impact energy)
impact energy)
. Passes per layer Welding . Required | Passes per layer
Diameter . No. of | currentb,c Diameter |, ayerage _ No. of
hm First | Othera layers mm heat input First Othlera layers
layer | layers kj/mm layer layers
09to1,2 lor?2 2or3 6to9 240 to 280 8’2 0,8to 1,4 lor2 2or3 6to9
1,410 2,0 lor2 2or3 5to 8 290 to 350 1’2 1,0to0 2,0 lor2 2or3 6to9
a  The final layer may have four passes. },g 1,0t02,2 {or2 20k3 | 5t08
b The welding voltage will depend on the choice’of d
shielding gas.
2,0 1,4to0 2,6 lor2 2or3 5to8
¢ The contact tube distance shall be 20.mim * 2 mm.
2,4 1,6 to 2,6 lor2 2or3 4to08
2,8 2,0to0 2,8 lor2 2or3 4t07
3,2 2,210 3,0 lor2 Y. 4t07
a The final layer may have four passes.
© IS0 2017 - All rights reserved 11
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7.3 Post-weld heat treatment (PWHT) condition

7.3A Classification by yield strength and 47 ]
impact energy

Test assemblies made with electrodes classified
in 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 rate shall not exceed 280 °C per hour and
the cooling rate shall not exceed 195 °C per hour.

7.3B (Classification by tensile strength and
27 J impact energy

Test assemblies made with electrodes classified
in the PWHT condition shall be heat treated at

(620 + 15) °C for 1 h+85 min. The furnace shall

be at a temperature not higher than 315 °C
when the test assembly is placed in it. The

8 Chemical analysis

Chemical an
for preparat
dispute refe

9 Retesting

If any test f:
shall meet t
from a new
failed to me
the materia
classificatio|

In the even
prescribed

specimen(s)
the test wa
That test sh|
doubling thg

alysis can be performed on any suitable all-weld metal test specimen. The referee mq
ion of the specimen shall be ISO 6847. Any analytical technique may be used, but in cas
rence shall be made to established published methods.

ils to meet the requirement, that test shall be repeated twice. The results of both re
he requirement. Specimens for the.retest may be taken from the original test assem}
fest assembly. For chemical analysis, retesting need be only for those specific elementg

under test shall be considered as not meeting the requirements of this document for
n.

[ that, during preparation or after completion of any test, it is clearly determined
or proper proeedures were not followed in preparing the weld test assembly or
or in conducting the tests, the test shall be considered invalid, without regard to wh
5 actually completed or whether the test results met, or failed to meet, the require

all be repeated, following proper prescribed procedures. In this case, the requireme

e numpber of test specimens does not apply.

et their test requirement. Ifithe results of one or both retests fail to meet the requirement,

hcatiug rate; fronrtihat pointto tire (620 ++ ) °C
holding temperature, shall not exceed 280\°C
per hour. When the holding time has been
completed, the assembly shall be allowed tq cool
in the furnace to a temperature below 315 9C at
arate not exceeding 195 °C pep-hour. The
assembly may be removed from the furnacq at
any temperature below,315°C and allowed to
cool in still air to room'temperature.
thod
es of
tests
ly or
that
that
that
test
bther
ent.
t for

10 Techni

ical delivery conditions

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

11 Examples of designations

The designation of the tubular cored electrode shall follow the principle given in the examples below.

12
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11A Classification by yield strength and 47 ]
impact energy

EXAMPLE 1A

A tubular cored electrode (T) for gas-shielded
metal arc welding deposits a weld metal with a
minimum yield strength of 620 MPa (62) and a
minimum average impact energy of 47 ] at - 50 °C
(5) in the as-welded condition and has a chemical
composition of 1,7 % Mn, 1,4 % Ni (Mn1,5Ni). The

IS0 18276:2017(E)

11B Classification by tensile strength and
27 ] impact energy

EXAMPLE 1B

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

electrodewithrabasictypeof tore {Bj was tested desigmator; imdicates that the deposit also meets
undedr mixed gas (M21) and can be used in all a minimum optional requirement of 47 ] at the
positions (1). Hydrogen, determined in accord- designated Charpy test temperature (- 50 °C).

ance
of de

with ISO 3690, does not exceed 5 ml/100 g
posited metal (H5).

The ¢lesignation will be:

IS

Comj

0 18276-A - T62 5 Mn1,5Ni BM21 1 H5
bulsory section:

ISO 18276-A - T62 5 Mn1,5Ni B M21

The electrode with a usability, designpator (T5)

was tested using Ar + 20.% €Oz (M2
be used in all positionsi(1). The weld
a chemical composition of 1,7 % Mn,
(N3M1). Hydrogen;.determined in ad
with ISO 3690, do€s not exceed 5 ml
deposited metal (H5).

The designation will be:
IS0 18276-B - T695T5-1M21A-N
Compulsory section:

ISO 18276-B - T695T5-1M21A

1) and can
deposit has
1,4 % Ni
cordance
100 g of

3M1-UH5

-N3M1

whertte where

ISO 18276-A = document number, with.classifica- ISO 18276-B = document number, with classifica-

tion py yield strength and 47 ] impact energy; tion by tensile strength and 27 ] impgct energy;

T = tiibular cored electrode/metalarc welding T = tubular cored electrode/metal arc welding

(see b.1); (see 5.1);

62 =strength properties. (see Table 1A); 69 = tensile properties (see Table 1B));

5 = impact properties{see Table 2); 5 =impact properties, 27 | minimun{ (see
Table 2);

Mn1,)5Ni = chémical composition of all-weld metal T5 = usability designator (see Table #B);

(see Fable3A);

B = typeof electrode core (see Table 4A); 1 = welding position (see Table 5B);

M21 = shielding gas (see 5.6); MZ21 = shielding gas (see 5.6);

1 = welding position (see Table 5A);

H5 = hydrogen content (see Table 6).

© IS0 2017 - All rights reserved

A = tested in the as-welded condition;

N3M1 = chemical composition of all-weld metal
(see Table 3B);
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EXAMPLE Z2A

A tubular co

red electrode (T) for gas-shielded

metal arc welding deposits a weld metal with a

OMPS (00 oo
arr

U = indicates (optional designator) that weld
deposit in the as-welded condition will have
impact properties of 47 ] minimum at the classi-
fication test temperature;

H5 = hydrogen content (see Table 6).

minimum yji

1d ctrangtl €00 2 Py
CrorSTrengtrr OroJovira (O 7 (v e

minimum ayerage impact energy of 47 ] at - 20 °C
(2) in the asfwelded condition and has a chemi-
cal composition of 2 % Mn, 2 % Ni, 0,5 % Cr and
0,5 % Mo. The electrode with a metal powder

type of core

(M) was tested under mixed gas

(M21) and cpn be used in all positions except ver-
tical down (R). Hydrogen, determined in accord-

ance with IS
of deposited

0 3690, does not exceed 5 ml/100 g
metal (H5).

The designation will be:

ISO 18276-A - T89 2 ZMn2NiCrMo M M21 2 H5

Compulsoryj

section:

ISO 18276-A - T89 2 ZMn2NiCrMo M M21

where

[SO 18276-A
tion by yield

T = tubular
(see 5.1);

89 = strengt
2 =impacty

Z = chemica
specified (sq

Mn2NiCrMo
all-weld met

M = type of

= document number, with classifica-
strength and 47 ] impact energy;

Cored electrode/metal arc welding

h properties (see Table T AY;
roperties (see Table 2);

composition of @l}-weld metal not
e Table 3A);

= nominal ¢hiemical composition of

al (Tahle3A);
blectrode core (see Table 4A);

M21 = shiel
2 = welding

e onc (can O AN,
HEEA5 1566255

position (see Table 5A);

H5 = hydrogen content (see Table 6).

14
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Annex A
(informative)

Classification systems

ISO 18276-A

SO 18276 classification system for tubular cored electrodes based upon yield stren
mum impact strength is shown in Figure A.1.

ISO 18276-B

SO 18276 classification system for tubular cored electrodes based Gpon tensile stren
mum impact strength is shown in Figure A.2.

bth and 47 ]

pth and 27 ]

© IS0 2017 - 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 47 J impact requirement.

Designates a tubular cored electrode.

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 MFa,
respectively.

Charpy V-Noich impact energy designator. Indicates the len‘pm’ah.yg
in “C at or above which the impact strength of the weld metal

or exceeds 47 J. The lelter "A" is used to indicate a test tem re
of + 20 °C. The letter "2" indicates that there are no impacleegiirements.

Chemical composition designator. Indicates mnpos.ilicébf
all-weld metal (see Table 3A). N
Designator for type of electrode core. The 'R,P, B, Mand 2"
are used to indicate rutile, slow-freezing slag,. rutile, fast-freezing
slag, basic, melal powder (metal core es), and other types,
respectively. QQ
Shielding gas designator (see ‘5\\§\\L
Designates post-weld haqz@atmant.
111 __--[ I D\
ISO 18276-A-T XX X XXX X XX HX T $

| Optional supplnn&@hl designators”

Diffusible hydra§en designator. "HS, H10
or H15" is to indicate a maximum diffusible hydrogen content
of 5 mluagl} , 10 mif100 g or 15 ml/100 g of deposited metal, respectiyely.

.

—@qcmalﬂy designator. The symbal "1, 2, 3, 4 or 5" indicates the

ing position(s) for which the electrode is suitable (see Table 5A)

The combination of these d @mtors constitutes the tubular cored electrode classification.
b These dpsignators are o al and do not constitute part of the tubular cored electrode classification.

Q.

Figure A.1|— Clas yﬁtion system for tubular cored electrodes based upon yield strength and
?\ 47 ] minimum impact energy

)
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Compulsory classification designators?®

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

Designates a tubular cored electrode.

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 1B).

L |

1S0[18276-B-T XX X TX-X X X-XXX-U HX

L

Charpy V-NoIch impact strengih desigator. Indicaies a tempgrature
in °C at or above which the impact energy of the weld metal
meets or exceeds 27 J. The letter "Y" is used to indicate a tgst
temperature of + 20 °C (see Table 2).

Usability designator. This designator is "T1, 14,15, T7,
T8, T11 or T15", or "TG". The designator reféers to the
usability of the electrode with requirements for polarity and
general operating characteristics (se€4able 4B). The
designator "TG" indicates that the¢polarity and general
operating characteristics are not specified.

Positionality designator. This.designator is either "0" or "1".
It indicates the positionof welding for which the electrode is
intended. "0" is for flat and horizontal positions only. "1" is
for all positions (see Table 5B).

Shielding gas\designator. Indicates the type of shielding gas|used
for classification (see 5.6 ).

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

Chemical composition designator. Indicates chemical
composition of all-weld metal (see Table 3B).

Optional supplemental designators®

Optional supplemental diffusible hydrogen designator. "H5, 110 or H15"
is used to indicate a maximum diffusible hydrogen content of 5 ml/100 g,
10 ml/100g or 15 mI/100 g of deposited metal, respectively (fee Table 6).

Optional supplemental Charpy V-Notch designator. The "U" |ndicates

that the weld deposit will also meet a 47 J average impact eTergy
raquiramant at tho ol I i

a The combination of these designators constitutes the tubular cored electrode classification.

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

Figure A.2 — Classification system for tubular cored electrodes based upon tensile strength

© IS0 2017 - All rights reserved

and 27 ] minimum impact energy
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Annex B
(informative)

Description of composition designations for electrodes in the
classification system based upon tensile strength and average

impact energy of 27 ]

B.1 XMX

For electrod
electrodes, 1
followed by

follows:
1 =abou
2 =abou
3 =abou
4 = abou
B.2 NXM

For electrod
of “N” folloy

B.3 NXCX

For electrod
to about tw
content, and

type

es containing Mo as the only alloy element, which differentiates them from non-alloy
he designation consists of an integer approximately equal to twice the néminal Mn cor
the letter “M” to indicate molybdenum, and a digit to indicate the.nominal Mo lev

£ 0,25 % Mo = low Mo
t 0,4 % Mo = medium Mo
£ 0,5 % Mo = high Mo

£ 0,7 % Mo = extra-high Mo

X type

es in which Ni and Mo are the only significant alloying elements, the designation con

(MX type

es containing Ni, €xand Mo, the designation consists of “N” followed by an integer §
ce the nominal Niycontent, “C” followed by an integer equal to about twice the nomin
“M” followed by an integer to indicate the nominal Mo level in accordance with B.1.

steel
tent,
b, as

sists

ed by an integer equal to about-twice the nominal nickel content, and “M” followed by an
integer to indicate the nominal Mo content.in-accordance with B.1.

equal
al Cr

18
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