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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
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Introduction

This International Standard 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. Users should note that matching weld metal yield strength to parent metal

yieIdr&n&hmM&nmsau&mmMMmﬁ.mﬂaL&nﬂes&n@hmhﬁ_mamgarent metal.
Whefe the application requires matching tensile strength, therefore, selection of the consumaljle should be

made by reference to column 3 of Table 1A or Table 1B.

It should be noted that the mechanical properties of all-weld metal test specimens_ used to classify tubular
cored electrodes will differ from those obtained with production joints because (©f ‘differences in welding
procedure such as electrode size, width of weave, welding position and parent metalcomposition

The ¢lassification in accordance with system A is mainly based on EN 12535:2000, Welding conjsumables —
Tubujar cored electrodes for gas shielded metal arc welding of high strength steels — Classffication. The
classffication in accordance with system B is mainly based upon standards used around the Pacifjc Rim.

Requests for official interpretation of any aspect of this International Standard should be difected to the
Secre¢tariat of ISO/TC 44/SC 3 via the user's national standardization body. A complete listing of these bodies

can he found at <http://www.iso.org>.
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INTERNATIONAL STANDARD

ISO 18276:2005(E)

Welding consumables — Tubular cored electrodes for gas-
shielded and non-gas-shielded metal arc welding of high-
strength steels — Classification

1

This |nternational Standard specifies requirements for classification of tubular cored glectrodes w
a gas shield for metal arc welding of high-strength steels in the as-welded condition ler in the po

cope

ith or without
5t-weld heat-

treated condition with a minimum vyield strength higher than 550 MPa or a minimum tensile stjength higher

than p90 MPa. One tubular cored electrode can be tested and classified with. different shielding g
with fnore than one.

This
stren
tensi

3

1) Subclauses and tables which carry the suffix letter*A” are applicable only to tubular cor

document is a combined specification providing classification tilizing a system based u
gth and an average impact energy of 47 J of the all-weld metal, or utilizing a system bas
e strength and an average impact energy of 27 J of the all-weld metal.

classified under the system based upon the yield-strength and an average impact ene
the all-weld metal given in this International Standard.

classified under the system based upon’the tensile strength and an average impact ene
the all-weld metal given in this International Standard.

) Subclauses and tables which~do not have either the suffix letter “A” or the suffix |
applicable to all tubular cored electrodes classified under this International Standard.

ases, if used

pon the vyield
ed upon the

d electrodes
gy of 47 J of

) Subclauses and tables which carry the suffix letter “B” are applicable only to tubular cored electrodes

rgy of 27 J of

ptter “B” are

It is fecognized that the operating characteristics of tubular cored electrodes can be modified By the use of

pulse
the e

d current but, for the purposes of this International Standard, pulsed current is not used fo
ectrode classification:

2

The following referenced documents are indispensable for the application of this documen
refergnces,’ only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ormative-references

determining

t. For dated
b referenced

ISO 31-0:1992, Quantities and units — Part 0: General principles

ISO 544, Welding consumables — Technical delivery conditions for welding filler materials — Type of product,
dimensions, tolerances and markings

ISO 3690, Welding and allied processes — Determination of hydrogen content in ferritic steel arc weld metal

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

ISO 6947:1990, Welds — Working positions — Definitions of angles of slope and rotation

© IS0

2005 — All rights reserved
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ISO 13916, Welding — Guidance on the measurement of preheating temperature, interpass temperature and
preheat maintenance temperature

ISO 14175:1997, Welding consumables — Shielding gases for arc welding and cutting

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

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

IV.V/NIPNH ] T, £ fhloo ol Doyt

ISO 15792-3
and root pen

3 Classi

Classification
properties of
additional de
subclauses.

both classifig

The classific
shielding ga
based on IS
size of 1,2
classification
diameter ma

3.1A Classification by yield strength and 47 J

Lo PR aY) H rH £ £1 £ H'H /
VVCTUNITY CUTTSUITIAUTCS — TTOSUTIICTTUOUS — T art o. orassmoeatriuimtesinTy U PUSIIoUTIAar vd

piration of welding consumables in a fillet weld

fication

designations are based upon two approaches to indicate the tensile properties and the in
the all-weld metal obtained with a given electrode. The two designation approaches in
signators for some other classification requirements, but not all, as willkbe clear from the foll
n most cases, a given commercial product can be classified underboth systems. Then eit
ation designations can be used for the product.

htion includes all-weld metal properties obtained with a tubular cored electrode and appro
5 combination as given below. With the exception of théysymbol for welding position, wh
D 15792-3, the classification of gas-shielded tubular gored electrodes is based on an eleg
mm or,
of self-shielded tubular cored electrodes is based on a diameter of 2,4 mm or the Ig
hufactured if less than 2,4 mm.

3.1B Classification by tensile strength and

acity

npact
clude
wing
er or

Driate
ch is
trode

if this size is not manufactured, the n&xt larger diameter manufactured, and the

rgest

R7 J

impact energy impact energy

The classifigation designation is divided into nine The classification designation is divided into| nine

parts: parts:

1) the firs{ part (T) indicates ,a. tubular cored 1) the first part (T) indicates a tubular ¢ored
electrodp; electrode;

2) the second part gives @‘symbol indicating the 2) the second part gives a symbol indicating the
strength[ and elongation-of the all-weld metal in strength and elongation of the all-weld matal in
the asfwelded or " post-weld heat-treated either the as-welded or the post-weld |heat-
condition (see Tablé 1A); treated condition (see Table 1B);

3) the third part glves a symbol |nd|cat|ng the the third part glves a symbol indicating the
Table 2); Table 2). The symbol “U” added as an optlonal

supplemental designator at or near the end of
the complete tubular cored electrode
designation, indicates that the deposit meets an
average optional requirement of 47 J at the
designated Charpy test temperature;

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

2 © ISO 2005 — All rights reserved
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5) the fifth part gives a symbol indicating the type
of electrode core (see Table 4A);

6) the sixth part gives a symbol indicating the
shielding gas (see 4.6 and 4.6A);

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

8) Re—eigrt—Pa gtHvesS—a—Symoo RGieathig

ydrogen content of the deposited metal (see
able 6);

9) the ninth part gives a symbol indicating the
post-weld heat treatment if this is applied (see
4.9A).

Elect

weld [heat-treated condition.

In ba

optiopal section, as outlined below.

3.2A Compulsory and optional sections in

the dlassification by yield strength and 47 J
impdct energy

a)

This
prod
prop
elect
heat
4.3A

b)

This
posit

Compulsory section

section includes the symbols for the.type of
ct, the strength and elongation, the’ impact
rties, the chemical composition,\the type of
ode core, the shielding gas and the post-weld
treatment, i.e. the symbols defined in 4.1, 4.2,
4.4,45A, 4.6 and 4.9A.

Dptional section

section includes the symbols for the welding
ons for-which the electrode is suitable and the

symibol fot~hydrogen content, i.e. the symbols

defin

bd-in'4.7 and 4.8.

ISO 18276:2005(E)

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

6) the sixth part gives a symbol indicating the
shielding gas (see 4.6 and 4.6B);

7) the seventh part gives a symbol indicating

whether the classification tests were conducted
in the as-welded condition (A) or the post-weld

fodes may be classified under any number of classifications for eithefF-or both the as-weld

th systems, the electrode classification shall include all the¢Compulsory section and ma

heat-treated condition (P);

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

fipdicating the

d metal (see

9) the ninth part gives a\'symbol ifpdicating the

hydrogen content of the deposite
Table 6).

3.2B
the classification by tensile strength
impact energy

a) Compulsory section

This section includes the symbols fol
product, the strength and elongation
welded condition or post-weld

condition, the welding positions fol
electrode is suitable, the usability ch
the shielding gas, the impact proper
chemical composition, i.e. the symbo
4.1,42,4.3B,4.4,45B,4.6,4.7 and 4.

b) Optional section

This section includes the symbol “U” to

l metal (see

ed and post-

include the

Compulsory and optional segctions in

and 27 J

the type of
in the as-
heat-treated
which the
aracteristics,
ies and the
s defined in
OB.

indicate that

the weld metal will have an average o

symbol for hydrogen content, i.e. th

47 J impact

symbol “U”

energy at the classification test temperiture and the

defined in 4.3B and the symbols define

in 4.8.

The full designation (see Clause 10) shall be used on packages and in the manufacturer’s literature and data
sheets.

© IS0

2005 — All rights reserved
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4 Symbols and requirements

4.1 Symbol for the product/process

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

4.2 Symbol for tensile properties of all-weld metal

The symbol in Table 1A or 1B indicates the yield strength, tensile strength and elongation of the all-weld metal,

determined in accordance with Clause 5.

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

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

Minimum Tensile Minimum Minimum Tensile Minin]um
yield strength | elongation® yield strength | elongation®
Symbol strength 2 Symbol strength 2
MPa MPa % MPa MPa %
59 490 590 to 790 16
55 550 640 to 820 18
62 530 620 to 820 15
62 620 700 to 890 18
69 600 690 to 890 14
69 690 770 to 940 17
76 680 760 to 960 13
79 790 880 to 1 080 16
78 680 780 to 980 13
89 890 940to 1180 15
83 745 830 to 1 030 12

For vyield gtrength, the lower yield (R, ) is used when
yielding ocqurs, otherwise the 0,2 % proof strength(Rpo 5) is
used. '

Gauge length is equal to five times the test speCimen

diameter.

& For yield strength, the lower yield (R, ) is used |when
yielding occurs, otherwise the 0,2 % proof strength (R}, ) is
used. '

Gauge length is equal to five times the test spefimen

diameter.

4.3 Sym

4.3A Classification by yield(strength and 47 J
impact energy

The symbolq in Table2)indicate the temperature at
which an impact energy of 47 J is achieved under
the conditigns <given in Clause 5. Three test
specimens $hall "be tested. Only one individual
value may
32 J.

| for impact properties of all-weld metal

4.3B Classification by tensile strength and 7 J
impact energy

The symbols in Table 2 indicate the temperatyre at
which an impact energy of 27 J is achieved ih the
as-welded condition or in the post-weld heat-tr¢ated
condition under the conditions given in Clayse 5.
i i - t and
highest values obtained shall be disregarded. Two
of the three remaining values shall be greater than
the specified 27 J level, one of the three may be
lower but shall not be less than 20 J. The average
of the three remaining values shall be at least 27 J.
Three test specimens shall be tested when the
optional symbol “U” is used to indicate that the weld
deposit will meet a minimum impact energy of 47 J
at the test temperature. The impact value shall be
determined by the average of the three test
specimens. The average of the three values shall
be 47 J or greater.

© ISO 2005 — All rights reserved
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When an all-weld metal has been classified for a certain temperature, it automatically covers any higher
temperature in Table 2.

Table 2 — Symbol for impact properties of all-weld metal

Temperature for minimum average
Symbol impact energy of 47 J2 or 27 J©
°C
Z No requirements
Adogryb +20
0 0
2 -20
3 -30
4 -40
5 -50
6 -60
7 -70
8 - 80
@  Classification by yield strength and 47 J impaet energy (see 4.3A).
b Classification by tensile strength and 27 J'impact energy (see 4.3B).

4.4 | Symbol for chemical composition of all-weld metal

The $ymbols in Table 3A or Table 3B indicate the chemical composition of the all-weld metal, determined in
accofdance with Clause 6.

© 1SO 2005 - All rights reserved 5
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4.5 Symbol for type of electrode core or the usability characteristics of the electrodes

4.5A Classification by yield strength and 47 J 4.5B Classification by tensile strength and 27 J
impact energy impact energy

The symbols in Table 4A indicate the different types The symbols in Table 4B indicate the usability
of tubular cored electrode relative to their core characteristics of the electrode.

composition and slag characteristics. Manufacturers

shall provide information on recommended polarity.

Table 4A — Symbol for type of electrode core
(classification by yield strength and 47 J impact

energy)
Symbol Characteristics
R Slow-freezing rutile slag

Fast-freezing rutile slag

Basic

Metal powder

N[ZE|o| T

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)

Us:':lblllty Shielding Operat_lng Transfer of| Type of We!c!mga Characteristics
designator gas polarity droplet core position
. : Low spatter loss, flat to slightly convex lbead
T Required d.c.(+) | Spray type Ruatile Oor1 and high deposition rates
Very high deposition rates, excellent
T4 th d.c.(+) Globular Basic 0 resistance to hot cracking and low
required type X
penetration
Slightly convex bead, a thin slag without
. Globular Lime- completely covering the weld bead, goqd
™ Required d.c.(+) type fluoride Oor1 impact properties and hot and cold crack
resistance compared with “T1”
Not Small Not High deposition rates and excellent
T7 X d-c.(-) droplet to o Oor1 9 P .
required specified resistance to hot cracking
spray type
Not Small Not Very good low-temperature impact
T8 \ d.c.(-) droplet or . Oor1 ry 9o P P
réquired specified properties
spray type
Not Not Not recommended on thicknesses greater
T11 X d.c.(-) Spray type e Oor1 than 19 mm without maintaining preheat and
required specified .
interpass temperature control
Very fine - .
T15 Required d.c.(+) droplet Metal Oor1 Core conS|st|ng qf metal alloys and iron
powder, and minimal slag cover
spray type
TGb As agreed between purchaser and supplier
NOTE A description of the usability characteristics of the electrodes is given in Annex D.
a8  See Table 5B.
b For electrodes that are not covered by any currently defined usability designator.

8 © 1SO 2005 — Al rights reserved
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4.6

Symbol for shielding gas

ISO 18276:2005(E)

The symbols M and C indicate shielding gases as described in ISO 14175:1997.

The symbol C shall be used when the classification has been performed with shielding gas ISO 14175-C1,
carbon dioxide.

The symbol N shall be used for tubular cored electrodes without an external gas shield.

4.6A
impa

Classification by yield strength and 47 J
ct energy

4.6B Classification by tensile streng
impact energy

th and 27 J

The s
the ¢
gas |

4.7
The 9

to IS
symbi

(

symbol M, for mixed gases, shall be used when
assification has been performed with shielding
SO 14175-M2 but without helium.

Symbol for welding position

Table 5A — Symbol for welding position

classification by yield strength and 47 J
impact energy)

ymbols in Table 5A or Table 5B indicate the positions for.which the electrode is suitable for
D 18276-A or ISO 18276-B in accordance with ISO 15792-3. PA, PB, PC, PD, PE, PF an
ols specified in ISO 6947:1990. See Clause 7 for test requirements.

The symbol M, for mixed gases;.'sHh
when the classification has beén,pe
shielding gas 1SO 14175-M21, /but

Ar + (20 to 25) % CO,.

The symbol G shall be‘used to indica
other shielding gas) was used by
between supplierand purchaser.

Table 5B — Symbol for welding
(classification by tensile strength
impact energy)

all be used
formed with
Festricted to

e that some
agreement

classification
i PG are the

bosition
and 27 J

©1SO

2005 — All rights reserved

Symbol Welding positions @ Symbol Welding position$ @
1 PA, PB, PC, PD, PE, PF and PG 0 PA and PB
P PA, PB, PC, PD, PE and‘PF 1 PA, PB, PC, PD, PE, PF or PG, or both
3 PA and PB @ PA = Flat position
PB = Horizontal vertical position
i PA PC = Horizontal position
PD = Horizontal overhead position
o PA, PB and PG PE = Overhead position
a - PF = Vertical up position
P = Flat positiop. . PG = Vertical down position
PB = Horizontalvertical position
P€ = Horizontal’position
PID = Hortizontal overhead position
P = Overhead position
PE =A/ertical up position
PG—=Yerticatdowrmpuosition
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4.8 Symbol for hydrogen content of deposited metal

The symbols in Table 6 indicate the hydrogen content determined in accordance with the method given in

ISO 3690.

Table 6 — Symbol for hydrogen content of deposited metal

Hydrogen content
max.

in ml/100 g of deposited metal
5

Symbol

H5

When the le
maximum hyf
need to be p
shielding gag

Diffusible hydirogen shall be determined in accordance with ISO 3690.

H10
H15

10
15

ter H is included in the classification, the manufacturer shall state in its literature whethe
drogen level achieved is 15 ml, 10 ml or 5 ml per 100 g of deposited metal,"and what restri
laced on the conditions of storage and on current, arc voltage, electrodé extension, polarit
to remain within this limit.

49 Sym

impact ener

The letter T
impact propsg
metal fulfil tH
heat
conditions sk

4.10 Roun

For the purp
test values g

obtained by ¢quipment calibrated in units other than those of this International Standard, the measured v

shall be con
compared to

I

4.9A Classification by yield strength and 47 J

treatinent.

| for conditions of post-weld heat treatment

4.9B Classification by tensile strength and 2
gy impact énergy

If-the electrode has been classified in the as-w
condition, the symbol A shall be added tdg
classification. If the electrode has been classif
the post-weld heat-treated condition, the cond
of the post-weld heat treatment shall be as spe
in 5.3B, and the symbol P shall be added t
classification. If the electrode has been classif
both conditions, the symbol AP shall be added f{
classification.

indicates that strength, elongation and
rties in the classification of the all-weld
e classification criteria after a post-weld
The post-weld heat-treated
all be as specified in 5.3A.

ding-off procedure

pses of determining compliance with the requirements of this International Standard, the 3
btained shall‘be rounded off using 1ISO 31-0:1992, Annex B, rule A. If the measured value

erted to-the units of this International Standard before rounding off. If an average value is
thedrequirements of this International Standard, rounding off shall be done only after calcu

r the
tions
and

7 J

blded

the
ed in
tions
cified
b the
ed in
o the

the average.
Standard cor

Ih-the case where a test method standard cited in the normative references of this Intern

the rounding-off requirements of the test method standard shall apply. The rounded-off results shall fulfill the
requirements of the appropriate table for the classification under test.

5 Mechanical tests

Tensile and impact tests shall be carried out on the weld metal in the as-welded condition or in the post-weld
heat-treated condition using a type 1.3 all-weld metal test assembly in accordance with 1ISO 15792-1:2000,
using a 1,2 mm electrode in the case of gas-shielded electrodes or, if this size is not manufactured, the next
larger diameter manufactured, and 2,4 mm in the case of self-shielded electrodes, or the largest size
manufactured if less than 2,4 mm, and welding conditions and PWHT conditions as described below in 5.1A
or 5.1B, 5.2, and 5.3A or 5.3B

10 © 1SO 2005 — Al rights reserved
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5.1 Preheating and interpass temperatures

5.1A Classification by yield strength and 47 J
impact energy

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

ISO 18276:2005(E)

5.1B Classification by tensile strength and 27 J
impact energy

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

preheat. The interpass temperature shall be indicator crayons, surface thermometers or
measured using temperature indicator crayons, thermocouples (see ISO 13916).
surface—thermometers—ot thcllllUqup:CD (acc
ISO 13916).
The interpass temperature shall not exceed 180 °C. The interpass temperature shall not| exceed the
If, after any pass, this interpass temperature is maximum temperature indicated in [fable 7B. If,
excegeded, the test assembly shall be cooled in air to after any pass, this  nterpass temperature is
a temperature within the limits of the interpass exceeded, the test assembly shall be cgoled in air to
tempgrature. a temperature within“the limits indicafed. If below
the interpass temperature, reheat t¢ within the
limits.
Table 7B — Preheating and inte¢rpass
temperatures (classification by tensjle strength
and 27 J impact energy)
Preheat Interpass
Symbol for temperature | temperature
composition
°C °C
3M2, 4M2, 3M3,
N2M1, N2M2,
N3M1, N3M2, .
NAM1. NAM2. 100 min. 150 £ 15
N4C1M2, N4C2M2,
N6C1M4, N3C1M2
Preheat and interpags
G temperature shall bejas agreed
between purchaser and supplier.
© 1SO 2005 — All rights reserved 11
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5.2 Pass sequence

The procedures used for the welding of multi-run test assemblies shall conform to the requirements given in
Table 8A or Table 8B.

Table

8A — Pass and layer sequence

Table 8B — Pass and layer sequence

(classification by yield strength and 47 J (classification by tensile strength and 27 J
impact energy) impact energy)
. Passes per layer Welding . Required Passes per layer
Diameter No. of | currentb ¢ Diameter average No. of
mm —First Ottrer? tayers mm heat input First Ottrer® ayers
layer layers A kJ/mm layer layers
0,9to1,2 1or2 2or3 6to9 240 to 280 88 0,8t0 1,6 1or2 2 or-3 6th9
141020 |[10r2 | 20r3 | 5t08 | 290to 350 Y| 121020 | 1or2 [Q26r3 | 6tho
a .
The final layer may have four passes. 13 141022 1612 20r3 5th s
b The welding voltage will depend on the choice of shielding ’
gas.
¢ The contac{ tube distance shall be 20 mm + 2 mm. 2,0 181024 Tor2 2or3 Stps
2,4 2:,0t0 2,6 1or2 2o0r3 4tp 8
2,8 2,0t02,8 1or2 20r3 4tp7
32 2,210 3,0 1or2 2 4tp7
4 The final layer may have four passes.
5.3 Post-weld heat treatment (PWHT).condition
5.3A Classification by yield strength(and 47 J 5.3B Classification by tensile strength and 7 J
impact energy impact energy
Test assemblies made with electrodes classified in Test assemblies made with electrodes classified in
the PWHT C)ndltlon Sha” be heat treated at 560 oC the PWHT Condltlon sha” be heat treated at
t0 600 °C fof 1 h. The testassembly shall be leftin (620 + 15) °C for 1h*¢® min. The fumace shgil be
€ turnace Ip cool doi\se ) at a temperature not higher than 315 °C wheh the
test assembly is placed in it. The heating rate,| from
that point to the (620 + 15) °C holding temperature,
shall not exceed 280 °C per hour. When the hqlding

12

time has been completed, the assembly shall be
allowed to cool in the furnace to a temperature
below 315 °C at a rate not exceeding 195 °C per
hour. The assembly may be removed from the

furnace at any temperature below 315 °C
allowed to cool in still air to room temperature.

and

© 1SO 2005 — Al rights reserved
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6 Chemical analysis

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

7 Fillet weld test

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

7A Classification by yield strength and 47 J
impact energy

7B Classification by tensile strength and
27 J impact energy

The plate material shall be selected from the range
of materials for which the electrode is
recolnmended by the manufacturer, or shall be
unallpyed steel of 0,30 % C maximum. The fillet
weld$ shall be deposited as a single run using the
diamgter of electrode and welding position shown in
Tablg¢ 9A. Throat thickness, leg length and
convexity shall conform to the requirements of
Tablg 9A.

For electrodes classified by,'symbol 0|in Table 5B,
the fillet weld test shall e performed in the PB
position. For electrodes ‘classified by |symbol 1 in
Table 5B, the fillet weld test shall be performed in
the PE position, and,in the PF or PG pdsition.

The plate maierial shall be unalloyed steel of
0,30 % C,maximum. The welding procgdure and the
size of(the electrode to be tested [shall be as
selected by the manufacturer. The fillgt welds shall
be deposited as a single pass.

Table 9A — Test requirements for-fillet welds 2
(classification by yield strength and. 47 J impact energy)

Symbol of Test Electrode Throat Leg length | Convexity
positional position size 2 thickness difference
clagsification
mm mm mm mm

1or2 PB 24 5,5 min. 2,0 max. 3,0 max.
3 PB 24 5,5 min. 2,0 max. 3,0 max.
5 PB 2,4Pb 5,5 min. 2,0 max. 3,0 max.
1or2 PF 24° 7,0 max. Not specified 2,0 max.
1,20r5 PD 1,24d 4,5 max. 1,5 max. 2,5 max.

5 PG 1,2d 4.5 min. Not specified | 1,5 max. €

a Where the largest size claimed for positional welding is smaller than that specified use

the largest size and adjust criteria pro rata.

Or largest size made up to 2,4 mm.
Maximum size for which positional classification is sought.

Or as recommended by the manufacturer.

Maximum concavity.

© 1SO 2005 — All rights reserved 13
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8 Retest

If any test fg
meet the req
test assembl
test requiren
be considerg

In the event
proper proce
the tests, thd
whether the
prescribed p

apply.

9 Techn

Technical de

10 Examyp

The designafion of thestubular cored electrode shall follow the principle given in the examples below.

2005(E)

The maximum convexity and leg length difference
shall conform to the following requirements:

a) Maximum convexity:

2,0 mm for measured fillet weld sizes less than
7,0 mm

2,5 mm for measured fillet weld sizes equal to or
more than 7,0 mm

(]
J

0,5 x [fillet weld size (mm)] - 0,5

Incomplete fusion at the root of thé weld shajl not
exceed 20 % of the total length of-the'weld.

ils to meet the requirement, that test shall be repeated twice.<The results of both retests|shall
uirement. Specimens for the retest may be taken from the efiginal test assembly or from g new
y. For chemical analysis, retest need be only for those specific elements that failed to mee{ their
ent. If the results of one or both retests fail to meet thegegquirement, the material under test| shall
d as not meeting the requirements of this specification-for that classification.

that, during preparation or after completion of anytest, it is clearly determined that prescribed or
dures were not followed in preparing the weld test assembly or test specimen(s), or in condycting
test shall be considered invalid, without regard to whether the test was actually completed or

est results met, or failed to meet, the requirement. That test shall be repeated, following proper
rocedures. In this case, the requirement for doubling the number of test specimens doegs not

cal delivery conditions

ivery conditions shall meet the requirements in ISO 544 and ISO 14344.

les of designations

14

© 1SO 2005 — Al rights reserved


https://standardsiso.com/api/?name=81ac8c91faeffbee08246a513eadbeec

10A Classification by yield strength and
47 J 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 J at — 50 °C (5) in the as-welded condition
and has a chemical composition of 1,7 % Mn, 1,4 % Ni
(Mn1,5Ni). The electrode with a basic type of core (B) was
tested under mixed gas (M) and can be used in all

ISO 18276:2005(E)

10B Classification by tensile strength and
27 J 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 J at — 50 °C (5) in the as-welded condition
(A). The symbol “U”, added as an optional supplemental
designator, indicates that the deposit also meets a
minimum optional requirement of 47 J at the designated

positibns (1). Hydrogen, determined in accordance with
ISO 3690, does not exceed 5 mI/100 g of deposited metal
(H5).

The designation will be:

ISO 18276-A - T62 5 Mn1,5Ni B M 1 H5
Comgpulsory section:

ISO 18276-A - T62 5 Mn1,5Ni B M
wherg

ISO 1I8276-A = International Standard number, with
classification by yield strength and 47 J impact energy;

T=

—

Ubular cored electrode/metal arc welding (see4.1);
62 = gtrength properties (see Table 1A);
5 = imppact properties (see Table 2);

Mn1,%Ni = chemical composition -of all-weld metal (see
Tableg| 3A);

B = tyjpe of electrode core(see Table 4A);
M = shielding gas.(see 4.6);

4 = welding'pesition (see Table 5A);

H5 = hydrogen content (see Table 6)

Charpy test temperature (- 50 °C). The, elgctrode with a
usability  designator  (T5) was(\ -tgsted using
Ar+(20t025)% CO, (M) and .can beg 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 1SO 3690, does not
exceed 5 ml/100 g of deposited metal (H5).
The designation will®be:

ISO 18276-B - T695T5-1MA-N3M1-UH5
Compulsory.section:

1ISO 18276-B - T695T5-1MA-N3M1

where

ISO 18276-B = International Standard number, with
classification by tensile strength and 27 J impact energy;

T = tubular cored electrode/metal arc welding (see 4.1);
69 = tensile properties (see Table 1B);
5 = impact properties, 27 J minimum (see Thble 2);

T5 = usability designator (see Table 4B);

1 = welding position (see Table 5B);
M = shielding gas (see 4.6);

A = tested in the as-welded condition;

N3M1 = chemical composition of all-weld metal (see

© I1SO 2005 — All rights reserved

Table 3B);

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

H5 = hydrogen content (see Table 6).

15
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Annex A
(informative)

Classification systems

A1 1SO 18276-A

The ISO 18276 classification system for tubular cored electrodes based upon vield strength and 47 J
minimum impact strength is shown in Figure A.1.

A.2 1SO 1§276-B

The ISO 18276 classification system for tubular cored electrodes based upon tensile strength and| 27 J
minimum impact strength is shown in Figure A.2.

16 © 1SO 2005 — Al 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 MPa,
respectively.

Charpy V-Notch impact energy designator. Indicates the temperature

in °C at or above which the impact strength of the weld_rmetall meets

or exceeds 47 J. The letter "A" is used to indicate a test-tempgerature

of + 20 °C. The letter "Z" indicates that there are no-impact requirements.

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

Designator for type of electrode corexThe symbols "R, P, B, M and Z"
are used to indicate rutile, slow-freezing slag, rutile, fast-freezing
slag, basic, metal powder (metal core electrodes), and other fypes,
respectively.

Shielding gas designator(see 4.6 and 4.6A).
_,_— Designates post-weld heat treatment.
ISO }8276-A-T XX X XXX X X X HX T
Optional supplemental designatorsb
Diffusible hydrogen designator. "H5, H10
or H15" is used to indicate a maximum diffusible hydrogen cgntent
of'5 ml/100 g, 10 ml/100 g or 15 ml/100 g of deposited metal| respectively.

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

Q
_|

he combination of these.designators constitutes the tubular cored electrode classification.
b These designators afe-gptional and do not constitute part of the tubular cored electrode classification.

Rigure A.1 — Classification system for tubular cored electrodes based upon yield strength and
47 J minimum impact energy

© 1SO 2005 — All rights reserved 17
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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).

Charpy V-Notch impact strength desigator. Indicates a temperature
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 test
temperature of + 20 °C (see Table 2).

Usability designator. This designator is "T1, T4, T5, 47,
T8, T11 or T15", or "TG". The designator refers to the
usability of the electrode with requirements for polarity and
general operating characteristics (see Table4B). The
designator "TG" indicates that the polarity*and general
operating characteristics are not specified-

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

Shielding gas designator. Indicates the type of shielding gas used
for classification {(s€é 4.6 and 4.6B).

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.

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

ISO 18276-B[T XX X TX-X X X-XXX-1-HX
—|; Optional supplemental designatorsb

Optional supplemental diffusible hydrogen designator. "H5, H10 or k15"
is used to indicate a maximum diffusible hydrogen content of 5 ml/190 g,
10 ml/100g or 15 ml/100 g of deposited metal, respectively (see Taljle 6).

—— Optional supplemental Charpy V-Notch designator. The "U" indicatgs
that the weld deposit will also meet a 47 J average impact energy
requirement at the classification test temperature.

@8  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 and
27 J minimum impact energy
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